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PLAI{NING COMMISSION

Sherwood City Hall
22560 SW Pine Street
Sherwood, OR 97140

November 13,2007 - 7PM
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Callto Order/Roll Gall

Agenda Review

Gonsent Agenda - Draft Minutes from September 25,2007

Staff Announcements

Gouncil Announcements (Council President Dave Grant, Planning Commission Liaison)

Gommunity Comments (Ihe public may provide comments on any non-agenda item)

Old Business:

New Business:

a. Public Hearing - Former Driftwood Mobile Home Park Plan Amendment (PA 07-
01) - The applicant has requested to change the zone of the former driftwood mobile home
park located at 21305 SW Pacific Highway (assessor map 2S130D, tax lot 1200) from
Medium Density Residential Low to Retail Commercial.

b.) Public Hearing - Oregon Street lndustrial Park (SP 07-08) - the applicant has
requested that the hearing be continued until November 27. 2007 to allow time to respond to
issues raised by staff during the review phase.

Comments from Commission

Next Meeting: November 27, 2007 - Oregon Street lndustrial Park

Adjournment
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City of Sherwood, Oregon
Planning Commission DRAFT Minutes

September 25,2007

Commission Members Present:
Chair Patrick Allen
Jean Lafayette
DanBalza
Adrian Emery
Lisa Walker

Commission Members Absent:
Matt Nolan
Todd Skelton

Staff:
Julia Hajduk, Planning Manager
Michelle Miller, Associate Planner
Cynthia Butler, Recorcling Secretary
Gene Thornas, P.E.
Jonathan Ingrarn, Engineering Associate
Lance Gilgan, Recreation Coordinator

Council Liaison - Dave Grant

City Attorney - Matthew Michel

1. Call to Order/Roll Call - Cynthia Butler called roll. Matt Nolan and Todd Skelton
were noted as absent.

2. Agenda Review - Chair Allen welcomed new Commissioner, Lisa Walker to the
Planning Commission. Patrick also stated that nominations and voting for a Vice Chair
originally planned to add to the agenda this evening, would be postponed when all members of
the Commission were present. There were no changes to the agenda.

3. Consent Agenda - Minutes from the July 10tl' & July 24,2007 sessions were approved
by vote:

Yes-5 No-O Abstain-0

4. Announcements - Julia Hajduk announced that this was Cynthia Butler's last Planning
Commission session as Recording Secretary for the City of Sherwood, as she was taking a new
position with the City of Porlland. Julia introduced Stephanie Guediri who will be stepping in as

Recording Secretary on an interim basis until a perrnanent replacement is determined. Julia said
that an application for a PUD Modification for the Langer PUD development is under review and
will be heard by the City Council on October 16'l', concurrently with a development agreement
that is under consideration on this project. The Brookman Rd. Concept Plan Open House is
October 1Otl', followed by the Steering Committee meeting on October 24t1'. Brookman Rd.
Concept Plan postcard mailers and email notification about the open house has been sent to
property owners and interested parties to get the word out. The Comforl Suites Hotel &
Conference Center appeal was heard by the City Council on September 18tl', which was
approved with a rnodified condition that the access is temporary and will be relocated to the
property line when an existing structure causing the ternporary location is removed.

Chair Allen asked Council liaison and Council President Dave Grant, if he had any
comments to share fiom the Council. Councilor Grant acknowledged a full agenda this evening
and had no announcements from Council at this tirne.

5. Community Comments - Chair Allen asked if there were any community cornrrents on
topics not on the agenda. There were none.
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6. New Business - Public Hearing - SP 07-09; CUP 07-03 Snyder Park Lighting
Appeal: Chair Allen recapped the state mandated rules for the appeal hearing process,
particularly in regard to testimony and evidence, and how that differed from rules goveming the
original hearing. Only those parties who submittecl verbal or written testimony in the initial
hearing are allowed to gìve testimony in the appeal hearing, and only evidence submittecl during
the initial hearing is pennitted for review and deliberation. Chair Allen asked the public to
consider that the shared goal to create a community in Sherwoocl that all residents can enjoy,
which will assist the public meeting process by allowing mutual respect for differing viewpoints
expressed.

Adrian Emery read the Public Appeal Hearing Disclosure Statement

Chair Allen asked Commissioners if there was any exparté contact, conflicts of interest or bias to
declare. Patrick added that he received an email as parl of a large distribution list notifying
people of the hearing and suggesting attendance, with nothing substantive regarding the
materials, which would not impair his ability to make an impartial decision on this application.

DanBalza recused himself from the hearing on this matter and took a seat in the audience

Jean Lafayette statcd that shc had a convcrsation with Hany Lancc who livcs across thc strcct
from Snyder Park. Jean added that she visited the site and that she served on the Planning
Commission in 2003 for the original application on the baseball f,reld, and has re-read the record
from that time period. Jean stated that these would not impair her ability to make an impartial
decision on this application.

Lisa Walker stated that she also received the email notifying people of the hearing and
suggesting attendance, which would not impair her ability to make an irnpartial decision on this
application.

Adrian Emery stated that he had conversations with several people in passing, but these would
not affect his ability to make an impartial decision on this application.

Chair Allen reviewed the time limits and process for participants in an appeal hearing. Chair
Allen opened the hearing at 7:15 PM.

Michelle Miller recapped the appeal received and the initial hearing held on August 6,20A'7 , and
tlre subsequent Notice of Decision by the Hearings Officer dated August 73,2007. The Hearings
Officer approved with conditions the installation of 70 foot light fixtures at Snyder Park Soccer
Field to light soccer fields for soccer and lacrosse tearn practices and games, finding that the
applicable criteria had been met with several conditions of approval, primarily that the lights
would comply with Section 16.154 of the Code regarding Heat and Glare standards. Michelle
stated that at the initial hearing proponents of the application cited benefits to the community by
allowing an additional 1300-1800 soccer and lacrosse players to use the field during the fall &
winter months. Opponents cited the Heat & Glare standards were not rnet, and that property
values and enjoyment of property would be darnaged by the installation of the lights. Michelle
added that some of the opponent testimony asserted that verbal promises were made by the
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former Mayor for the City of Sherwood at the initiation of the park that lighting would never be

installed.

Michelle cited and responded to the 4 primary issues raised by the appellant in the appeal: 1)

Light fixtures did not demonstrate that they would reduce glare into acljacent properties; 2)
Setbacks for the light fixtures did not satisfy the Code criteria; 3) Neighboring properly would be

aclversely affected; and 4) Mitigation fireasures such as the shut-off time was not sufficient to
protect the owners use and enjoyment of their property. Michelle said that the appellant also

assefted that the Hearings Officer incorrectly interpreted the requirements for towers and

wireless cornrrunication facilities.

Michelle responded: 1) The half-foot candle of illumination at the properly line of the
neighboring property owners was found to meet the standards with the condition that the City
would hold accountable and guarantee that Musco Lighting, designer of the light fixtures,
complies with the claimed illumination levels that are approved; 2) The park abuts a residential
zone the setback requirements apply. Fixtures will be fuither than 20 feet from the front and rear
property lines, and fuither than 5 feet from the side, meeting the setback standards; 3) The
applicant is required to show that the proposal meets all the overall needs of the community. The
Sherwood Parks Board made the recommendations to support the light of the soccer field to
provide for necessary recreational facilities for Sherwood citizens. The City Council placed
lighting sports fields as a goal for 2007, and were the policy decisions that initiated this land use

application process. The applicant presented testimony that showed the increased number of
users and the amount of added playing time; 4) No evidence was presented at the initial hearing
to support the claim that property values would be adversely affected.

Michelle discussed the public notice issue raised by the appellant and referred to a letter
submitted by the appellant's attorney, Kenneth Helm, dated September 14, 2007, Exhibit 1 of the
packet. Michelle added that the Code is clear in respect to providing public notice and recapped

the process followed by the City, concluding that the City rnet all requirements including
providing a signed affidavit shown in Exhibit 4 of the packet showing that public notice
standards were completed. Michelle addressed the petition subrnitted by the appellant with
signatures in opposition to the soccer field lighting, and reiterated that the law restricts testimony
and evidence received at an appeal hearing to that which was presented at the initial hearing,
disallowing the petition submittal to be considered by the Planning Commission.

Michelle concluded that staff recommends the Planning Commission uphold the decision of the
Hearings Officer approving the proposed lighting at Snyder Park.

Chair Allen asked Commissioners if there were any questions of staff at this time prior to
receiving the applicant testimony. There were none.

Gene Thomas, P.E. - Project Engineer and ApplicanllCity of Sherwood; Gene recapped reasons

for the application that included extencling practice and play time on the soccer field for an

increased population of participants, and meeting Parks Board needs and City Council goals to
provide lighted sports fields for Sherwood citizens. Gene cited the artificial turf at the Snyder
Park soccer field as providing an ideal location cluring the fall and winter months for soccer

teams. Gene said that teams will not have control over the timing of the lights, which would be
pre-set. The technical aspects of the lights were cliscussed, including the half-foot candle
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illurnination and design to project lighting downward onto the field instead of across the field.
Gene said that the City can measure the lightirig to assure that it meets the criteria.

Jonathan Ingratn, Engineering Associate and ApplicantlCily of Sherwood; Jonathan discussed
Exliibit G, a map of Snyder Park previously presented to the Hearings Officer at the hearing on
August 6,2007. Jonathan said that the illumination along the properly line will not be above a
halÊfoot candle measurement, and will meet or exceed all setback requirements. Jonathan
clarified that lights S-1 & S-2 will be70 feet, but lights S-3 & S-4 will be 60 feet, as revised
prior to the August 6tl'Hearings Officer session.

Lance Gilgan, Recreation Coordinator and Appli cantlCity of Sherwood; Lance revisited issues
he presented at tlie initial hearing regarding the 9PM shut-off time for lights. An administrative
tule was passed last year to extend the park hours to 9PM with the temporary lighting currently
in place, which is the reason why the 9PM time was proposed in this application. Lance says at
this time the temporary lights are not required beyond 8:15 and are extinguished at that hour.
Control of the lighting would remain under his responsibility by pre-programming. Lance
confinned that the estimated 1300-1800 additional soccer and lacrosse players described by
Michelle is accurate.

Lisa Walker referenced Exhibit C, a projected time table Lance prepared for the Parks Board
showing lights coverage over a period of various months until 8PM in the evening, and asked
Lance what changed the proposed time for lights out from 8PM to 9PM. Lisa also asked about
the middle school lighting hours and operation policy.

Lance responded that the extra hour helps reduce the number of tearrs playing at the same time.
Currently, Lance said that there are times when there are 4 teams practicing at once on one f,reld
and there are 80 soccer teams in the City this year. The Parks Board recommended the 9PM
time. Lance confitmed that lights at the middle school can be on until 1OPM and operated by
k"y.

Tim Butts, Musco Lighting, 11110 SE Brockenhurst Circle, Happy Valley OR; Tim displayecl
the light fixture to be installed as presented at the initial hearing on August 6tl', and discussed
technical aspects of the light. Tim said that the sports lighting fixture keeps light on the field
with very little off-site light, and is planned to have 20 mounted on 4 poles, 5 on each pole. The
20 foot candle it a class 4level, which is practice level lighting. Musco Lighting guarantees the
illumination claimed on lights.

Chair Allen asked if the applicant had further testimony. Gene confirmed any remaining for
testirnony would be reserved for rebuttal. Chair Allen openecl testimony for the appellant.

Ken Helm, Attorney for Appellanl,16289 NW Mission Oaks Dr., Beaverton OR; Mr. Helm
ref,enecl to his letter provided in the packet, Exhibit 1, dated Septernber 14,2007 and expressed
that supporl of sporls f,relds is an important component in the community, but that a balance
needs to be rnaintained between the community's use of the park and its neighbors. Ken
discussecl the history of the park as related to hirn by his client and rnany of his client's
neighbors, and reiterated that verbal promises were made by a former Mayor that the soccer field
would never be lighted. Mr. Hehn refened to the petition signed by neighbors ancl wanted the
Commission to understand how many people were in opposition to the application, and would
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like the Commission to take this under consideration. Mr. Helm stated that he believed that

although this may not be a legal standard, it could have a bearing on how the Commission
evaluates other legal standards discussecl later.

Chair Allen asked Mr. Helm to confinn if his practice was land use law, ancl how the
Commission could consider non-legal eviclence in the context of an appeal under Oregon law

Mr. Hehn confinned 12 years practice in land use law, and added that although evidence may not

be legally binding on their own merit they may have an impact on how additional argutnents are

evaluated. Ken discussed the Hearings Officer finclings for the Heat & Glare standarcls and said

that the condition in the Notice of Decision does not requile performance testing to confitm
lighting meets these standards prior to installation. Mr. Helm stated that a condition should be

entered to require the City to conduct perfonnance testing on the illurnination and pelformed on

a periodic basis. Regarding Exhibit G referred to in Jonathan Inglam's presentation, Mr. Helm
stated that the foot candle measurements are only two-four hundredths away frorn violating the

standard, and that it would take very little for the illumination measurement to vary. Regarding
the 9PM shut-off tirne on Page 3 of his letter, he said that noise continues even after lights go

out. An earlier shut-off time would reduce noise and activity in the park and wanted the
Commission to consider 8PM.

Concluding, Mr. Helm discussed the public notice and said that many property owners indicate
they did not receive notice and that this standard may have not been met. Additionally, Mr.
Helm macle 5 recornmendations: 1) First choice, reverse the Hearings Officer decision and deny
the application because the lighting is not a good fit for the neighborhood; 2) If approving the

application, prior to approval provide greater outreach to neighbors recapping protections that
will assure illumination standards are met and timing for lighting shut-off; 3) Confirm that data

claimed by the lighting vendor is accurate prior to installation; 4) Add a condition that if lights
do not perform that there is a bond and performance guarantee in place; 5) Affirm an 8PM shut-

off time with no amendments.

Patrick Allen addressed the issue of public notice and said that an affidavit exists that the public
notice process was done according to Code. Patrick added that the City has an obligation to

follow the Code for public notice, but does not have an obligation under the Code to assure that
notice reaches recipients. Regarding the performance bond issue, Patrick said that a bond is a
financial aspect in protecting the City's interests that the City Council would evaluate, and askecl

Mr. Helm what basis under the Code requires the Planning Comrnission to consider this. Mr.
Helm said that it would assure that the light spillage criteria is met. Patrick said that rather than a
bond, this aspect could be addressed by the Planning Commission by making a condition that if
illurnination standards are not met the lights would not be permitted to be used. Patrick
reiterated that the Commission's role must consider the Cocle. Mr. Hehn stated that he clid not
disagree that the Planning Commission has the authority to impose conclitions to ensure that
standards in the Code are met.

Chair Allen reiterated that only those people who provided verbal or written testimony at the

initial public hearing on August 6tl'rnay provide testimony this evening, and opened the hearing

to public testimony, beginning proponents of the application. Chair Allen read the names of
those already on the record.
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Darrel McSmith, 23691 SW Stonehaven St., Sherwood OR; Darrel is a board member of the
Sherwood Youth Soccer Club and schedules tearrs for fields in Sherwood. Darrel said finding
space for teams during daylight hours is a challenge, and has asked the City during the past 3
years to help fìnd additional space.

Tlrad Overturf,22830 SW Forest Creek Dr. #100, Sherwood OR; Thad is on the Sherwoocl
Parks Board and said that he is in favor of the lighting to accomrnoclate the growth in the City,
and said that progress often requires change.

Bill Butterfield,23674 SW Heron Lakes Dr., Sherwood OR; Bill has installecl 2 lighting projects
in Sherwood and that Musco Lighting rnet all the requirements and guarantees. Bill stated that in
order to install this equipment a pre-engineered package is required, which the City has.

Chair Allen asked if there were any other proponents on the record that wishecl to testify this
evening. There were none. Chair Allen opened testirnony to opponents on the record who
wanted to testify. chair Allen read the names of those already on the record.

Anthony Passadore, 23445 SW Sherk Pl, Sherwood OR; Anthony discussed the public notice
process and said that the City could have done more to inform all the property owners around the
park, and said that he and his neighbors used their own funds to get notice out to their neighbors
to attend the meeting tonight. Mr. Passadore added that he gathered the signatures on the
petition. Anthony said that he does not read the Tigard-Tualatin Times where the notice
appeared and that it is likely not read by rnany who live in Sherwood. Mr. Passadore said that
some of the proponents tonight who have testified work for a contractor who has won a bid to
install lighting for the City, ancl that this should be disclosed as a conflict of interest. Anthony
expressecl conceffts over lighting spillage and noise with the field being lighted longer into the
evening, and added that a neighbor said another rendering of the map shown earlier (Exhibit G)
had different light spillage measurements than was shown this evening. Mr. Passadore
encouraged the use of grass fields for later practice instead of relying heavily on the Astroturf
which he felt was not necessary. Mr. Passadore said that he & his neighbors are not against
athletics, but that lights attract people and believes that people will be invited to remain in the
park for longer periods with the lighting. Anthony concluded by saying the issue is about
livability and not just the Code.

JeanLafayette asked Mr. Passadore to clarify where he saw the additional rendering of lighting
levels as mentioned in his testimony.

Julia Hajduk clarified that the applicant's original submittal hacl another design, but that this was
revised before the August 6tr' Hearings Officer session.

JeanLafayette asked for clarification that the infonnation on Muscoe Lighting as mentioned
previously in testimony frorn Bill Butterfrelcl was in the packet.

Michelle Miller clarified that the Muscoe Lighting infomation was provided in Exhibit A of the
packet.

Sarah Bullfinch, 23465 SW Sherk Pl., Sherwood OR; Sarah said that she agreed with everything
that Anthony Passadore said, and added that her concern was that promises were made in the
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past when they moved into their home that no lighting would be installed in tlie park, and that
lights are not wanted.

Paul Grob, Appellant, 23417 SW Sherk Pl., Sherwoocl OR; Paul statecl that the appeal is not
adversarial and that the appeal is done in the spirit of community. Paul said that mitigation for
adverse effects is required and that he believes the application does not provide this.
Robin Krieger, 23221SW Sherk Pl, Sherwood OR; Robin agreed that they were verbally
promised several years ago that there would be no lights at the park. Robin expressed that the
School District should have considered placing turf at the schools to accommodate night practice
and games that require lighting. Robin said that she is a coach and is aware of the need to share

field space, but feels in the long term it would benefit the community to delay any lighting at

Snyder Park as long as possible. Robin stated that she is concerned about the light spread
configuration of the lights at the micldle school and if this configuration was used at Snyder Park
how these will illuminate. Robin was also concerned about the 9PM turn-off time, which she

expressed was too late. Robin concluded by saying that is does not seem appropriate that the
Parks Board can determine the timing of the lights and that the height of the towers also ruins the
view of the park.

Virginia Maffit, 15329 SW Sunset Blvd., Sherwood OR; Virginia said that she was at the
original meeting when former Mayor Mark Cottle verbally promised that there would never be
lighting at the park. Virginia added lhal at the meeting people also expressed concerns about
having sound at the park, and wanted to know what could be done to assure that sound does not
get installed as well.

Chair Allen reiterated the public hearing process for Planning Commission and the City Council,
and added that citizens can ask to be on interested parties list to receive updates when projects
are under hearing review.

Julia Hajduk concurred that the Planning Commission cannot randomly make changes to the
Code and encouraged public involvement at public hearings when changes to the Code are being
presented.

Virginia concluded by saying she also felt there was not ample notice provided, and that the
large light poles would cletract from the value of their homes, as prospective buyers would prefer
homes without the view of the poles.

Allison Bassich, 15081 SW Smock St. Sherwood OR; Allison said that her street is a dead-end
along one side of the park, which already attracts vehicle parking issues and activity. Allison
said that extending the hours of the park impacts the livability of her home. Allison added that
the view of the spectacular park will be damaged by the large lighting poles.

Judy Roberts, 15076 SV/ Smock St., Sherwood OR; Judy said that she used to live near Tualatin
High School and public notice for any changes at the school was well covered, and does not
unclerstancl why Sherwood did not provide better notice. Judy concluded that the money needs to
be spent buying more space for parks.

Chair Allen asked if the applicant wanted to use any of the remaining time allotted for rebuttal
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Gene Thomas, P.E,. said that in regard to perfonnance guarantee and warranty, the manufacturer
does warrant their product and there is a perfonnance guarantee with the product. The contractor
does not get paid if these are not proviclecl. Gene clarified that the cornputer-generated light
values shown in the exhibits mentioned are developed frorn actual situations, and are tested in
the lab within facilities under the appropriate conditions to provide as much accuracy as possible.
Gene added that the City does not have a contract with any contractor. supplier, or designer at
this point in time. There is nothing under contract that would be an obligation to anyone.
Regarding the spread of the lights at the micidle school rnentionecl in testirnony earlier, these are
designed as a 30 foot candle ancl the lights at Snyder Park would be a20 foot canclle. The light
intensity would not be the same. Gene concludecl by saying that replacing the temporary lights is
one of the reasons that the City is working on this project.

Chair Allen asked if there was any further testimony frorn opponents. There was none. Chair
Allen closed the public hearing at 8:50 PM.

Chair Allen recommendecl a 5-minute break at 8:55 PM.

< 5-minute break >

Chair Allen reconvened the session at 9PM, and stated that the appellant had 5 remaining
minutes for testimonv if desired,

Ken Helm said that if the decision is not remanded back to the Hearings Officer, conditions need
to be in place directing the City to fix the problerns inherent in the application. Additionally,
there may be a public notice issue.

Chair Allen asked Commissioners if there were any questions for Mr. Hehn. There were none.

Chair Allen asked if the applicant had any further rebuttal. They did not. Chair Allen opened
the session to final staff comments.

Julia Hajduk said that public notice was done according to Code, and said that possibly more
notice could have been done by the Parks Board, City Council or the applicant, but that the Code
requirements were met. Julia said that as with any other applicant the public notice procedures
are done according to Code.

Michelle Miller reiterated that public notice was provided for property owners within 100 feet of
the site, posted on the site, postecl around town at City Hall, Library, YMCA, Senior Center, and
Albeftson's on Tualatin-Sherwood Rd. Notice was also published twice in the Tualatin-Tigard
Times, all according to Code time 1ines.

Patrick Allen asked staff to confinn that an affìdavit of mailing and posting was done, but that
the Code does not require the City to confirm receipt of mailings such as certified mail. Michelle
confitmed that the City did provide the afficlavit and cloes not send notice by certified rnail.

Jean Lafayette asked about the boundaries for public notice. Michelle stated that the boundary is
the tax lot for the soccer field, and that public notice is sent to property owners within 100 feet of
tlre tax lot in an application, ancl summarized that although there rnay be disagreement on some
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of the standards in the current Code, they have to be followed in the review of criteria on
applications.

Matthew Michel spoke to the notice issue and confirmed that staff followed the legal standard
outlined in the Code for providing public notice. Regarding the allowance of new information
into the record in an appeal hearing, Matthew reiterated that the Planning Commission is not
allowed to consider any new testimony not presented at the original land use hearing. Matthew
said that the Planning Commission may remand back to the Hearings Officers, but reminded that
the Hearings Officer's decision would be the final authority.

Patrick Allen asked Mr. Michel to confirm that the appellant could still appeal to LUBA
regardless of whether it is the Planning Commission or the Hearings Officer that makes the
decision on the appeal. Mr. Michel confìrmed.

Patrick asked staff why the Hearings Officer did not consider an 8PM shut-off time for the lights
Julia stated that the Hearings Offìcer heard all of the testimony from opponents at the initial
hearing and did consider earlier times, but determined that the proposed 9PM shut-off time was
suffìcient. Matthew Michel reaffirmed that the Planning Commission can change the time if that
is their determination.

Adrian Emery asked staff to confirm if the Parks Board recommended the 9PM shut-off time.
Michelle referred to testimony by Lance Gilgan and confirmed.

Patrick Allen asked Matthew if the Commission can consider financial issues such as bonds. Mr
Michel stated that these are usually associated with contracts through the finance process and
that the Planning Commission is not charged with evaluating financial issues, which are

considered risk management.

Lisa Walker asked Mr. Michel if the Commission could place a condition that there be periodic
testing for illumination spillage measurements and that they be made available to the public. Mr
Michel confirmed.

Jean Lafayette refened to the standards for Low Density Residential (LDR) zonrng in the Code
that specifies height limitation for similar descriptive devices much shofter than those allowed by
the Chirnney, Spires and Structure standards used to evaluate the light poles for the park. Jean

asked staff why the LDR standards would not apply. Discussion ensued regarding the
differences, resulting in agreement that the LDR standard applies to devices attached to the
residence or structure - which would not apply to the light pole structures at the park.

Patrick Allen asked Matthew Michel if the Hearings Officer has the authority to allow new
testimony or evidence into another hearing if the appeal was remanded back. Matthew stated
that the Hearings Office might have the authority to decide upon ne\M testimony if he feels it may
benefìt his ability to make a decision.

Chair Allen asked Commissioners if there were any furlher questions for staff before deliberating
on the appeal. There were none.
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Adrian stated that there were many logical reasons given in testimony tonight to consicler
changes that the Commission is not allowed to do. Adrian said that in the future some of the
Code issues could be looked at for amending, but they rnust go by the current Cocle.

Patrick Allen statecl that the question before the Comrnission is whether or not the City is legally
entitled to install lights at Snyder Park Soccel Field, and if so what conditions or changes are
recommencled. Patrick said that staff appears to meet notice requirements, and the lialf-foot
candle standard has been met. The remaining issue under discussion appears to be the 9PM shut-
off time.

Julia reiterated for the Commission that if the tirne for shut-off is recornmencled to change, the
Commission woulcl need to make modifìed findings or direct staff to modify findings.

Discussion ensued among Commissioners on remanding the appeal back to the Hearings Officer
or to add conditions prior to approval. The shut-off time and possible phasing of the shut-off
process was also discussed.

Patrick mentioned that the record did not contain some of the information brought up regarding
the phasing out of lighting or how long that takes, and that total darkness language needs to be in
the final recommendation.

Jean added that testing of light spillage could also be conditioned. Lisa expressed concern about
who would monitor the light spillage and assure code compliance. Julia stated that code
compliance is not a basis for making a decision. Patrick agreed that it is the City's burden to
confirm that the lights meet standards.

Lisa Walker referred back to the testing and monitoring of light spillage and suggested that
remanding back to the Hearings Officer may allow time for a study between the foot candle
strength of the cunent temporary lighting and the proposed lights, since this is not known.

Julia reiterated that the remand process is unclear in the Code and that there has not been a

remand in her experience at the City of Sherwood to compare to, and deferred to the City
Attomey, Matthew Michel for guidance.

Matthew Michel stated that if the appeal is remanded, the Commission rnust phrase the remand
so that the Hearings Officer is clear on what specific aspect of his decision the Commission
found to be incorrect and needs re-evaluation. Matthew reminded Commissioners also that the
Hearings Officer heard the same testimony that they have heard this evening.

Julia recapped that the Cornrnission can condition the issues under deliberation without
rernanding to the Hearings Officer.

Patrick asked staff where in the recorcl the applicant's neecls are discussed in tenns of the irnpact
on spotls teams for possible alternative shut-off times, such as 8PM or 8:30PM. Julia askecl if
Patrick to detail any specific questions ancl give staff a brief time to review the record in
response. Patrick added that any infonnation on the staging of the lighting for the shut-off
process would also be helpful, and the actual pattem of usage presently.
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Commissioners agteed.

Mr. Michel stated that the role of the Commission is to direct policy for the City rather than the
specifics of the management of the light system and how it will operate.

Chair Allen confirmed the information was worlh noting and added that an environment of rnis-
trust appears to exist between citizens and the City, the Commission has been leaning toward
wanting to manage the operation process of the lights.

Chair Allen recommended a 5-minuted break at 10:06 PM.

< 5-minute break >

Chair Allen reconvened the session at 10:14 PM.

Julia stated that the information Patrick requested prior to the break was not specifically in the
packet, but was discussed at the initial hearing and would be available on the taped recording of
that session. If the Commission wanted to continue the hearing prior to final deliberation and a

motion, Julia said that copies of the tapes or transcripts of the taped recording from the initial
Hearings Officer session could be provided. Julia added that the Commission could make
conditions to limit the lighting tirne, if desired.

Consensus among the Commission after further discussion recommended total darkness by 8:15
and semi-annual compliance testing to be completed with results made available to the public.
Commissioners recapped the conditions to be amended and took a few minutes to draft a motion

Patrick Allen moved that the Planning Commission affirm the reporl of the Hearings Officer
based on the staff reporl, findings of fact, public testimony, staff recommendations, agenay
comments, applicant comments, and conditions with the following amendments: That the
Hearings Officer findings be revised to find the Hearings Officer erred in balancing neighbors
use and enjoyment of their properly with the applicant's need for a later cut-off time for lighting
Further, that the ongoing condition B-1 be amended to add the following sentence; Applicant
will conduct semi-annual light spillage measurements to assure continued compliance with this
condition and make those results publicly available. Finally, that an additional ongoing
condition B-2be added that reads; Lights will automatically be extinguished no later than 8:15
PM.

J ean Lafayette secondecl

Chair Allen asked if there was any fuither discussion on the motion. There was none. Vote was
taken:

Yes- 4 No-O Abstain-0

Motion carried.
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7. Comments by Commission - Adrian talked about the current Work Program and would
like to get back to discussion on a porlable vendor code. Patrick agreed that more information
was needed to discuss porlable vendors.

Julia said that the issue of signs is also on the Work Program and that she is considering having
an intern come in to do some preliminary study.

Chair Allen asked if there were any further comments by the Commission. There were none.

8. Next Meeting - October 23,2007: PA 07-01; Former Driftwood Mobile Home Park
Plan Amendment. Vice Chair nominations and election.

Julia reminded everyone that the Brookman Road Concept Plan Open House is on Wednesday,
October 10,2001 from 6-8:30 PM in the Community Room at City Hall.

9. Adjournment - Chair Allen adjourned the session at 10:43 PM.

End of Minutes.

Planning Comrnission Meeting
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CITY OF SHERWOOD
Staff Report

Date: November 6,2007
File No: PA 07-01

fer C

PLANNING DEPARTMENT

nsive Plan Amendment and Zone Chan e

Pre App. Meeting:
App. Submitted

App. Complete:
120-Day Deadline:

November 2,2005
July 20, 2006

October 9, 2006
February 6,2007

Julia uk, Plan ng Supervisor

Proposal:
The applicant has requested a comprehensive plan and zone map amendment to change thè zone from
Medium Density Residential Low (MDRL) to Retail Commercial (RC). The property was a former mobile
home park which has since been vacated. The applicant submittal is included as Exhibit A.

I. BACKGROUND

A. Applicant/Owner:
Donald and Virginia Pfeifer
2011 NE 164th Place
Portland, OR 97230

Representatives
Todd Mobley
Lancaster Engineering
321 SW 5th Avenue, Suite 400
Portland, OR 97204

Ed Sullivan, Esq.
Garvey, Schubery Barer
121 SW Morrison, Suite 1100
Portland, OR 97204

Leslie Ann Hauer, AICP
6100 Collins Road
West Richland, WA 99353

B. Location: The site is located at21305 SW Pacific Highway; tax lot 1200 on Washington County
Tax Assessor's map 25130D0.

C. Parcel Size: The parcel is 5.74 acres

D. Existinq Development and Site Characteristics: The site was originally developed in 1964 as a
mobile home park with 41 single-wide spaces. Currently there are no mobile homes on site; a
single family home exists on the site that was used as a residence and office for the park
manager, which remains vacant.

E. Zonino Classification and Comprehensive Plan Desiqnation: The existing zone is Medium
Density Residential Low (MDRL). Section 16.16 of the Sherwood Zoning and Community
Development Code (SZCDC) lists the permitted uses in this zone. The proposed zone is Retail
Commercial (RC). Compliance with the permitted uses in the RC zone is identified in Section
16.28 of the SZCDC.

F. Adjacent Zoninq and Land Use: Properties to the northeast along Pacific highway are zoned
predominantly Retail Commercial (RC) to the intersection of Tualatin-Sheruvood Road/Edy
Road. The adjacent property to the southwest is General Commercial (GC) for another Vo mile,

Driftwood Zone Change and Plan Amendment
PA 07-01
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with a sizeable High Density Residential (HDR) parcel further down Pacific Highway and to the
northwest. Across Pacific Highway, properties are a mix of GC, RC, and HDR.

Property lmmediately adjacent to the northeast is zoned RC, currently used as a retail and
storage. The abutting property to the southwest is zoned GC and is approved to be built with a
hotel. The property to the northwest is zoned HDR and is currently developed with attached
housing units.

G. Review Tvpe: The proposed Plan Amendment requires a Type V review, which involves public
hearings before the Planning Commission and City Council. The Planning Commission will
make a recommendation to the City Council who will make the final decision. Any appeal of
the City Council decision would go directly to the Land Use Board of Appeals.

H. Public Notice and Hearinq : Notice of the November 13,2007 Planning Commission hearing on
the proposed application was published in the Tigard-Tuatatin Times on November 1'l and 8th

and posted on-site and mailed to property owners within 1OO feet of the site on October 17th in
accordance with Section 16.72.020 and 16.72.030 of the SZCDC. The notice was a revised
notice from a previously scheduled hearing, therefore notice was provided more than 20 days
in advance of the November 13th hearing to ensure the revised notice was received before the
first originally scheduled meeting date.

L Review Criteria
The required findings for the Plan Amendment are identified in Section 4.203.02 of the
Sherwood Zoning and Community Development Code (SZCDC); Applicable standards are:
Comprehensive Plan, Part ll, Chapter 4, Section E (residential), Section H (Economic
Development Policies and Strategies), and Section I (Commercial); Metro Functional Plan Title
1 ; and Statewide Planning Goal 9, 10 and Goal 12.

II. PUBLIC COMMENTS

No public comments were received as of the date of this report.

ilt AGENCY COMMENTS

Staff e-mailed notice to affected agencies on September 6, 2007. The following is a summary of
comments received.

ïhe Sherwood City Manager has provided comments included as Exhibit B which recommends denial
because he believes a more appropriate use would be for office commercial as opposed to retail
commercial.

Kinder Morgan Energy indicated that they have no concerns with the proposed zone change

Pride Disposal Go. has reviewed the requested zone change and has no comment at this time.

Washington County Department of Land Use and Transportation Planning has reviewed the request
and offered the following comment:

For all of the major intersections which will have potential traffic impacts from this request, ODOT
has jurisdiction. The county therefore will rely on ODOT's review of the traffic impacts on these
intersections, some of which involve county facilities.

Driftwood Zone Change and Plan Amendment
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For the other intersections that are considered in the report which involve county/county roadways,
these are stop-controlled rather than signalized intersections and do not have associated
performance criteria in the county's Transportation Plan. The county therefore does not have any
specific comments regarding the proposal.

Metro has reviewed the request and offered the following comments:

Title 1 of the Urban Growth Management Functional Plan (Metro Code 3.07.140) allows a local
jurisdiction to rezone an area as long as the jurisdiction continues to provide at least the overall
capacity for housing specified in Table 3.07-1. ln reviewing the application, it appears that the City
of Sherwood can maintain its current dwelling unit capacity even with the reduction of 41-63
dwelling units.

The analysis provided by the applicant indicates that previous subdivisions approved by the City
are developing at close to maximum density, which is higher than the capacity assumed in Table
3.07-1. lf the City agrees with the applicant's analysis, the City has capacity available to rezone
the former Driftwood Mobile Home Park without reducing its overall dwelling unit capacity. ln
addition, residential development is permitted in the RC zone, giving the City another way to meet
required dwelling unit capacity.

Portland General Electric has no objection to this zone change. They have indicated that they do have
both distribution line (12,500V) and sub-transmission line (1 15,00V) on the same side of the HWY 99W as
the proposed zone change to Retail Commercial. PGE can underground the distribution, but under
grounding the sub- Transmission is not economical or physically feasible to underground.

Tualatin Valley Fire and Rescue does not endorse or disapprove of this proposed zone change.

) ODOT Outdoor Advertising Sign Program reviewed the proposal and has indicated that zone changes
from residential to commercial, for the sake of qualifying for an outdoor advertising sign, are not
recognized as legitimate commercial zoning. No plan for an outdoor advertising sign is indicated.
Otherwise, no comment.

ODOT Rail Division indicated that they have no concerns with the proposed zone change.

ODOT Region I provided comments which are attached as Exhibit C. ln summary, they have concerns
with the applicant's transportation analysis in relation to Transportation Planning Rule (TPR)compliance
and recommend either denial the zone change be limited in a way that caps the number of trips on site to
the maximum trips under the current zoning at "worst-case" build-out.

DLCD was notified of the requested zone change on August 10,2007 and provided no comments or
objections.

IV. PLAN AMENDMENT REQUIRED FINDINGS

16.80.030 - Ma n Amendment
This section states that an amendment to the City Zoning Map may be granted, provided
that the proposal satisfies all applicable requirements of the adopted Sherwood
Gomprehensive Plan, the Transportation System Plan and this Gode, and A-D below.

The applicable Comprehensive Plan policies are discussed under Section V. below. Section
: 16.02.080 requires that all development adhere to all applicable regional, State and Federal

regulations. Applicable Regional regulations are discussed under Section Vl. and applicable State
regulations are discussed under Section Vll.

Driftwood Zone Change and Plan Amendment Page 3 of 9
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FINDING: This is discussed in detail below

A. The proposed amendment is consistent with the goals and policies of the
Comprehensive Plan and the Transportation System Plan.

FINDING: This is discussed in detail below under Section V

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 applicant has not submitted a market analysis, but refers to the City of Sherwood's Economic
Opportunities Analyses (EOA)which was completed in early 2007. According to the EOA the City
of Sherwood has only 13 acres of vacant commercial land left, including just 6 lots zoned for RC.
The EOA concluded that Sherwood would need to add 27 additional acres to its UGB for new
commercial development, under the preferred "medium growth scenario." (see pages 41-43 0f the
EOA, attached as Exhibit D.) The applicant expands on the EOA by addressing the Commercial
Polices as follows:

a Policy 1. Commercialactivities will be located so as to most conveniently
service customers.

Applicant finding: The subjecf sife rs associated with the large, estabtished: Six Corners
commercial area, making it very convenient to the customers who already use
the area, as well as the large volume of traffic fhaf passes through this area.

Policy 2. Commercial uses will be developed so as to complement rather than
detract from adjoining uses.

Applicant finding: Development of a commercial use on fhis sffe would better complement the
adjacent commercial land and uses than a mobile home park or the single-
family / duplex uses allowed under the current MDRL zoning.

Policy 3. Highway 99W is an appropriate location for commercial
development at the highway's intersections with City arterial and major
collector roadways.

Applicant finding: The site is located along Highway 99W, near several major intersections.

Policy 4. The 1983 "Sherwood Old Town Revitalization Plan" and its
guidelines and strategies are adopted as a part of the Sherwood
Comprehensive Plan.

Applicant finding: The site is not part of Old Town, and the Revitatization Plan is not appticable.

FINDING: Based on the analysis above, the applicant has shown that the City's EOA in itself
has provided a demonstrable need for the requested zone change in order to
accomplish the City's goal of providing "Economic opportunities". By addressing
the policies of the EOA, the applicant further solidifies compliance of the above

a

a
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standard. ln addition, the rezoning of property within the City potentially lessens the
need for UGB expansions. This standard has been satisfied.

C. 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 applicant states that the mobile home park use was originally developed before Sherwood's
Comprehensive Plan was adopted, at a time when there was comparatively very little commercial
development in the Six Corners area, and no development on adjacent properties. Now, the site is

an unused former mobile home park zoned for medium density residential, between two
commercial parcels. Because the mobile home park has been closed, it is timely to consider a re-
zone before the property develops inconsistent with locational criteria in the comprehensive plan
(discussed further in this report). The proposed amendment is both timely and consistent with the
area's land use pattern.

FINDING: Based on the information provided and considering the pattern of development
along SW Pacific Highway, Retail Commercial is a more suitable use for the area
Therefore, this standard has been satisfied.

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

The applicant refers back to the City of Sherwood's EOA which indicates a demonstrated need for
additional commercial land. The subject site is the only property zoned MDRL along Pacific
Highway between Tualatin-Sherwood Road and Meineke Parkway. Staff questioned why the
applicant chose to request a zone change to retail commercial as opposed to another commercial
zone that was also supported by the EOA. The applicant responded that the RC zone was
requested after considering the existing zoning surrounding the subject site. RC was chosen
because it was less "permissive" than the general commercial zone.

FINDING: Based on the applicant's analysis and City's EOA, staff finds that this standard
is satisfied.

1 6.80.030 - Transportation nino Rule ITPRì Consistencv
A. Review of plan and text amendment applications for effect on transportation

facilities. Proposals shall be reviewed to determine whether it significantly affects a
transportation facility, in accordance with OAR 660-12-0060 (the TPR). Review is
required when a development application includes a proposed amendment to the
Comprehensive Plan or changes to land use regulations.
"Significant" means that the transportation facility would change the functional
classification of an existing or planned transportation facility, change the standards
implementing a functional classification, allow types of land use, allow types or
levels of Iand use that would result in levels of travel or access that are inconsistent
with the functional classification of a transportation facility, or would reduce the level
of service of the facility below the minimum level identified on the Transportation
System Plan
Per OAR 660-12-0060, Amendments to the Gomprehensive Plan or changes to land
use regulations which significantly affect a transportation facility shall assure that
allowed land uses are consistent with the function, capacity, and level of service of
the facility identified in the Transportation System Plan.

B.
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Chris Maciejewski of DKS has reviewed the traffic impact study material submitted for the
proposed zone change. The reviewed materials included the original submission from July
2007 as well as addendums dated September 28,2007 and October 19,2007 that were in
response to comments and request for additional information dated September 13,2007.
This review focused on determining if the City of Sherwood and OAR 660-012-0060
requirements were met.

The memo from Mr. Maciejewski, submitted to the City on October 29, 2007, is included as
Exhibit E. The memo identifies that "The traffic impact study concludes that the proposed
mitigation measures are adequate to mitigate the impacts of the proposed rezone. The
mitigation measures listed in the October 19,2007 addendum to the report include:

. Add a left turn lane to the Sunset Boulevard approach at Highway
99W/Elwert Road

. Add a left turn lane to the Sherwood Boulevard approach at Highway
99W/Edy Road and implement protected phasing.

. Add a southbound right turn lane on Highway 99W at Highway 99W/Tualatin
Sherwood Road

o Add an eastbound right turn lane on Roy Rogers Road at Roy Rogers
Road/Borchers Drive.

The following mitigation measures were not listed in the report but may be needed
. A southbound right turn lane on Highway 99W at the site access was

assumed in the capacity analysis but was not indicated in the list of
improvements. This improvement may not be feasible due to the lane drop
on Highway 99W in the access vicinity.

. Additional or revised mitigation may be required based on updating the
analysis to address the items mentioned in the Capacity Analysis and
Queuing Analysis section."

At the time of writing the memo, DKS indicated that the, proposed rezone was not
recommended for approval. However they concurred with the ODOT recommendation that
if a condition were imposed capping the trips to the current zones "worst-case" trips,
findings of TPR compliance could be made.

FINDING Based on the traffic analysis of a professional traffic engineer the City consulted, the
proposed zone change is not consistent with the Transportation Planning Rule.
However, Staff met with the applicant to discuss the findings of the traffic engineer,
considered ODOT recommendations and concludes that it is possible to place
conditions on the property to ensure compliance with the TPR. Therefore, if the
applicant satisfies the following condition of approval, this section will be met.

CONDITION: Prior to this zone change becoming final, the applicant shall provide a written
agreement, recorded with the property and binding on all future owners that all
development on this parcel shall be subject to the City's site plan approval process
and that requires the site plan approval shall not be granted for uses that, taken
cumulatively, exceed the trip generation equivalent for the existing Medium Density
Residential (MDRL) designation (approximately 480 trips per day) unless and until:

1) Transportation improvements to allow for the additional trips have been
installed, funded, or included in the City's Capital lmprovement Plan; or

2) The City's Plan is amended consistent with the Statewide Planning Goals
to provide otherwise.

Driftwood Zone Change and Plan Amendment
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V APPLICABLE COMPREHENSIVE PLAN POLICIES
The applicable portions of the Comprehensive Plan include Chapter 4, Land Use, Section E -
Residential; and Section H - Economic Development, Section I - Commercial.

Chapter 4, Section E - Residential Land Use

Policv I Residential areas will be developed in a manner which will insure that the integrity
of the community is preserved and strengthened.

Policv 2 The Gity will insure that an adequate distribution of housing styles and tenures are
available.

Policv 3 The Gity will insure the availability of affordable housing and locational choice for
all income groups.

Policv 4 The Gity shall provide housing and special care opportunities for the elderly,
disadvantaged and children.

Policv 5 The Gity shall encourage government assisted housing for low to moderate income
families.

Policv 6 The Gity will create, designate and administer five residential zones specifying the
purpose and standards of each consistent with the need for a balance in housing densities,
styles, prices and tenures.

The proposed Comprehensive Plan amendment and associated Zone Change is from Medium
Density Residential (MDRL) to Retail Commercial (RC). There is no residential component
associated with this request. However, the RC zone does allow for mixed use projects, which
could include a residential element.

FINDING: Based on the analysis above, residential is a potential component of an RC
development, however, the proposed change does not include a residential element.

Ghapter 4, Section H - applicable Economic Development Policies and Strategies

Policv 2 The City will encourage economic growth that is consistent with the management
and use of its environmental resources.

Policv 5 The City will seek to diversify and expand commercial and industrial development
in order to provide nearby job opportunities, and expand the tax base.

The subject site was developed in 1964 as a mobile home park and has never been identified with
environmental resources. Changing the zoning designation to Retail Commercial, the site will be
able to provide job opportunities to the community while increasing the tax base of the City.

FINDING: The proposed zone change is consistent with the above policies and supports
economic development within the City.

Chapter 4, Section I - applicable Commercial Policies

FINDING: The commercial policies have been addressed earlier in this report under section
16.80.030 of the Map Amendment criteria.

Driftwood Zone Change and Plan Amendment
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vil

vr. APPLTCABLE REGTONAL (METRO) STANDARDS

ïhe only applicable Urban Growth Management Functional Plan criteria are found in Title 1 -
Housing. The City of Sherwood is currently in compliance with the Functional Plan and any
amendment to the Sherwood Plan & Zone Map must show that the community continues to
comply. Table 3.01-7 of this Title indicates that Sherwood's dwelling unit capacity is 5,216 and the
job capacity is 9,518. The proposed amendment will provide greater job opportunity while allowing
mixed use projects which would allow residential and will not result in the loss of jobs. The
applicant has provided adequate documentation that enabled Metro to provide comments
confirming that "The City of Sherwood can maintain its current dwelling unit capacity even with the
reduction of 41-63 dwelling units."

FINDING: Based on staff's analysis, the proposed zone change is consistent with the Metro
Functional Plan criteria and the City would continue to be in compliance if the zone change were
approved.

APPLICABLE STATE STANDARDS

The applicable Statewide Planning Goals include: Goal 9, 10 and Goal12

Goal 9 - ECONOMIC DEVELOPMENT
To provide adequate opportunities throughout the state for a variety of economic activities
vital to the health, welfare, and prosperity of Oregon's citizens.

Oregon Administrative Rule 660-009 (Economic Development) implements Goal 9. OAR 660-009
requires that Cities and Counties prepare Economic Opportunities Analysis in accordance with the
directions in the Rule. lt also requires that Cities provide an adequate supply of land to meet
identified employment needs.

As discussed above, Sherwood adopted an EOA earlier this year which was implemented through
amendments to the goals and policies of the comprehensive plan. The proposed plan amendment
helps meet some of the commercial land needs identified in the EOA. The proposed plan
amendment meets economic aoals and policies found in the EOA, the City's Comprehensive Plan,
and the City's Economic Development Strategy.

FINDING: The proposed plan amendment is consistent with the requirements of Goal g and its
Administrative Rule.

Goal 10 - HOUSING
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.

Statewide Planning Goal 10 is implemented bythe comprehensive plan and in the Metro region by
OAR 660-007 (Metropolitan Housing). OAR 660-007 provides density standards and methodology
for land need and supply comparisons. Metro Title 1 responds to the requirements of the
Metropolitan Housing Rule. By complying with Metro Title 1, Sherwood complies with OAR 660-
007 as well as Statewide Planning Goal 10.

FINDING: Based on the analysis above, this Goal has been satisfied

Driftwood Zone Change and Plan Amendment
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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."

Goal 12 is implemented by OAR 660-012-0000. Compliance with this Goal and the OAR was
discussed above.

FINDING: The proposed zone change is generally consistent with State standards, which have
been met as conditioned previously.

Staff assessment and recommendation on Plan Amendmentr
Based on the analysis above, the applicant has provided adequate information to
make findings in support of the proposed amendment, provided a condition is
imposed to ensure compliance with the Transportation Planning Rule. Therefore,
staff recommends APPROVAL of the proposed plan amendment with conditions.

VIII. RECOMMENDED CONDITIONS OF APPROVAL

1 Prior to this zone change becoming final, the applicant shall provide a written
agreement, recorded with the property and binding on all future owners that all
development on this parcel shall be subject to the City's site plan approval process
and that requires the site plan approval shall not be granted for uses that, taken
cumulatively, exceed the trip generation equivalent for the existing Medium Density
Residential (MDRL) designation (approximately 480 trips per day) unless and until:

1) Transportation improvements to allow for the additional trips have been
installed, funded, or included in the City's Capital lmprovement Plan; or

2) The City's Plan is amended consistent with the Statewide Planning Goals
to provide otherwise.

IX. ATTACHMENTS

A. Applicant submittal packet
B. City Manager comments dates 9-13-07
C. ODOT comments dates November 1,2007
D. Excerpts (pages 41-31) of the Economic Opportunities Analysis
E. DKS memo dated October 29,2007
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TRIP GENERATION CALCULATIONS

Land Use: Single-Family Detached Housing
Land Use Code: 210

Variable: Dwelling Units
Variable Value: 46

ÏRIP GENERATION CALCULATIONS

Innd Use: Gene¡al Office Building
LandUse Code: 710

Variable: 1000 Sq Ft G¡oss Floor Area
Variable Vàlue: 30.0

't

AM PEAKHOUR

Trip Rate: 0.75

WEEKDAY

Trip Rate: 9.57

PM PEAKHOTJR

Trip Rafe: 1.01

SATI]RDAY

Trip Rate: 10.L0

AMPEAKHOUR

Trip Rate: 1.55

WEEKDAY

Trip Rate: 11.07

PM PEAK HOTIR

Trip Rate: t.49

SUNDAY

Trip Rate: 0.98

Souæ: TRIP GENERATION, Sevenlh Ed¡üonSource: TR¡P GENERATTON, Sêventh Edit¡on

Trip Ends

Directional
Distribution 63Vo

Enter

37%

Exit Toal

Trip Ends

Directional
Distribution

2s%

Ente¡

7s%

Exit Total

Trip Ends

Directional
Disribution 88%

Enter

L2%

Exit Totâl

Trip Ends

Directional
Distribution t7%

Enter

83%

Exit Total

Trip Ends

Di¡ectional
Distribution

50%

Enter

5OVo

Exit Total

Trip Ends

Di¡ectional
Distributimr s0%

Enter

5OVo

Exit Tot¿l

Trip Ends

Directional
Disaibution

50%

Enter

50%

Exit Total

Trip Ends

Directional
Distribution 50%

Enter

50%

Exit Total
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TRIP GENERATION CALCULATIONS

Land Use: Shoppbg Center
I-and Use Code: 820

Variable: I,000 Sq Fr Gross læasable A¡ea
Variable Value: 35.0

TRIP GENERATION CALCULATIONS

Land Use : High-Tirrnover (Sit-Down) Resaura¡t
IandUse Code: 932

Variable: 1,000 Sq. Feer Gross Floor Area
Variable Value: 5.00

AMPEAKHOUR

Trip Rate : Ln(T) =6.69¡r1X) +2.29

WEEKDAY

Trip Rate : Ln(T) :.05¡n1¡¡ *t.t,

Sou¡ce: TRIP GENER IION, Seventh Êdlr¡on

PMPEAKEOUR

Trip Røe: Ln(T):.66¡o1¡1*t.*

SATURDAY

Trip Rate: Ln(T):.63¡oç¡¡*U.r,

AM PEAKHOT-IR

Tip Rate: 11.52

WEEKDAY

Trip Rate: ITI .15

PM PEAK HOI,'R

Trip Røe: 10.92

SATI,JRDAY

Trip Rate: L58.37

SourcB: TRIP GENÊRATION, SevÊnÛl Edlt¡on
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Lanes, Volumes, Timings
l: SW Elwert & Hiohwav 99W

Lanes, Volumes, Timings
1: SW Elwert & Highway 99W924nOO7 912412007
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HCM Signalized lntersection Capacity Analysis
1: SW Elwert Road & Hiqhway

.J\ ì ¡\

Lanes, Volumes, Timings
2: SW Meinecke Road & Hiqhway

\-l\¡

Lane Configurations

l -egli þv,i(vpþ,p!). i',
Total Lost ï¡me (s)

!;eü.gié"snD.sfs.oiþr,
Tra¡ling Detector (ft)
rqdin.ÈS.ll$qLt(mpÐ!';,1,
Lane Util. Factor

'. 
5.0-

0

\ () r'.a \/ur\()r'.a\rÌ'¿

4_0 4.0

0.9ô 0.96

9t24t2007

,-l+ff,',,':,,;aitr; .iii.9:,i,.rl'$¡s,,'l:,i...,rir,,9+r...rr,'.1éi.,,, .:,, ^.,9.,r , ,!,g .. 9
1.00 i.00 1.00 1.00 i.00 1.00 1.oo o.gs 1.00 1.oo 0.95 ì.oo
,,.,1, , .:p'..-Sjir ,,r.,i1, ,. -, p.-ssQ, ìi.ìit'i. . 10.!5ô. , io,esg0.950 0.950 0.950 0.950

.,Ë"Q , 1,5Q, .'',5o. ,.r,'.þ,'p i'sp,". 
"Æ-q",.,.,¡pp.0000000

1.00 1.00

9t24t2007

1"s.p9 1sqq.
4.0 4.0

19p0
4.0

50 50
00

5Q

161:5 1787 35QÞ 1915
Yes Yes

,9 ?1
1.00 1 .00 1.00 1.00

1905

{1,3 :

17 315 2201 62

16;0 6010

F\

Lead

adí..ßtorii-úvbhl.i.
RTOR Reduct¡on

0.96 0.96

u, ?r ilL?,tt i:fiiç". :;fÞ:9]i.;,rlib.,g, .,:i? ,i,ilÌlû0;itj¡itå.gå,:i, $ì.0012200.1380044
"l:¿

$ald:rF¡u.p.,(p-¡ót}
Flt Permitted -1!!l -1,7-e? 1;91þ :lis?' :1i990: l9;!ri ,'lt3,oþ.. 3.4.71 161;5 17q{ 350-p f6150.950 0.950 0.950 0.950

1'W2 l.Ì15e 'lrspo -lp,qþ r j3d71'i?.qþ" 1:s.-6:çt¡ Ii'015 s.Eli¡i;Ele-W-,ì(p.o"IF' l¡8,0.5

R¡ght Tum on Red
s-cidiF,tôJù;1B,IQB),,...
HeadwayFactor 1.00
Èjnl$P-,i¡eråð, :..,,.
L¡nk Distance (ft)
r,rãvþlì,f¡ì$þlíÐ. ,.:.i., , ,

Volume (vph) 46

4-e,eli'.1lB"Ur}"Lacpr. :0.¡9{l
Heavy Veh¡cles (%) 0"/"

A9i:flp.ry,fvÞ-$. ,, ., ., {e,:,
Lãne Group Flow (vph) 49
Tú¡,r-¡..TV.p^e..,, .., ;: . , P. roJ
Protectêd Phases 3

l6 :' ririi;,:,::ii,rlli¡i.gi -r'1. ;., ;,i,,;
2553ÊÞitu1#s' .,

Actuated Green, G (s)

F_f t#*iii,¿.î-e"Jþ.þr,l'lcr.$i
Actuated g/C Rat¡o

P.lþ"Þ"ni¡È-f üd-e, íG),,r., .

,..r9 ,.",-.f. ::;¡,i9i 
',,r.;i{.:i.*..,1'li,ül$.,iiì.*!iiì.,!i,ii*:i."ii,':.2.*.'::,t. .,,:iijiif].;i

25.0 25.O 25.0 25.O 9.0 il.o 54.0 9.0 54.0 54.O
;ii :P-:Þ:9i'ill,$,o"ill),,.,i,i1ì:å5,$1i:!,9$Efiiì.ìi*3¡gi!ìir åå$lii,Þ,4¡0i:.:i.,,.g¡fà'''ii,${ì-0":i',,-E{,

0.25 0.25 0.25 0.25 0.09 0.54 0.54 0.09 0.54 0.54
':' ,:'.-4$:

p-,19^4. ::,0i"s-{4,, .Q.sa 9.9ßr, al9..t .0,,;g-4 ,;g"ga
6% 00/o 3"/. 0% 00/" o% 4%

.0.94 g 94

,,,:*;',3.0 3.0 3.0
.:9 ,, ,Þ,í ,,,,;:þ-L ,..{ii9.
s 51 51 168

'.:'.:: 
:r', -ì0å5¡;:1i9J,,". , '

,:ì. Jl ,, -1..,Q0Þ

14 1666

v/c Ratio 0.33 0.24 0.85 '0.34 1.03 0.76 0.06 0.S3 1.O4 0.03

Progress¡on Factor 1.00 1.00 1.00 1 .00 1 .00 l .O0 1 .00 0"99 1.34 1 .30

Delay (s) 32.7 31.4 60.6 33.1 124.s 20.9 11.1 54.6 S7.8 14.0
þBy,þ[iôJi's9ru,iç1þ¡,.,' , ç. c ",,i,F i9,; ,,¡** ;i.,]S ' , , .,Q: ',:.E. ,,. s
Approach Delay (s) 31.9 46.3 30.4 56.7

cO.56

Syrìchro 6 Light Report
Page 3

. F.i:e,e,ir;r.P¡iròi'i:,.;,,,i,::,,,lEi$, ;',_psgj,.. .87452
f,"..4Fltþ_iljP.lÈS""ji . ' ,.i,. ',:Fl_,eç .,;, , ,.: :,4:'',iF,¡ee ' .DetectorPhases 3 I 7 4 s 2

$qIRùfr,¡I$t"al;Q 1.0 : d¡q,. .", " {,qiì,. ì1.q, ,. , ,. i..rrr...4.,b*i, , ,t9,
M¡nimum Split (s) 8.0 2O.0 8.0 20.0 B.O 2O.O

...E ..e-9i,9. ,".,Q.0..,.,€,9,,:;.."2.-0-9 , i,$9.,r¡i.giQ. . 5.?;q , ooi 2QÍg qJ 0.0
4.0% 20.0o/o 0.0olo 8.0% 20.0o/o O.Qo/o 8.Oo/o 52.0o/o 0.0/o 20.0o/o 64.0% C,.O%

,,{ ,,-l ,, . , . . .-4,0: - ,l-Qft ìi. !..1ci,"a.,. .14.q3.5 3.5 3.5 3.5 3.5 3.s 3.5 3.5Time

Actuated Ratio

Bk+St Cond¡tions PM Peak Hour
Lancaster Engineer¡ng

Ittqæ,1'' .' ;,:pqä01' ìñtiìið"Rïl Ì1.:r$onË.\þ,...Vax5.0 5.0 s.o

'o¡15 
,. lPþ

Lead Lead

3.0
Ysç. 'Y,Þè

3.0 3.0HCM Vdume to

c Critical

Bk+St Conditions PM Peak Hour
Lancaster Enginearing

r. -1.p'9,ôì:

94.80/.
, r'¡'"r:i ]i:¡ì:!i5 "

1.00

24.9 0.0 41.O 9.0 0.0

1¡1,$
0

i ?2..8, 
rìË.p:rg"| lpQig

0.28 0.81 1.00
olù.4

0.0

Synchro 6 Light R€port
Page 4

,i.,";i;ìÊlç'9;ili,qìitÌì,riq,ip,a¡iì,n0. ilr,.p-i*:ìÂai'flm'.effiit.,i0i9ô.1';p.$r, Lo ,, r0._s3.90.6 44.9 0.0 60.2 48.9 0.1 37.8 24.9 0.0 tt.o 9.ô

l'r0ìO iOrgi:rt'i,O:O
44-9 0.0

:.' .,,:Fi. :';J'iD, ì1".r¡Air:jìììì.:JFiì,:ij.þ¡.it,,.;,,[,., )r'l:11[t:,']'-:e:ì:r A D 'A
71.4 20.7 24.8 't2.7



Lanes, Volumes, Timings
2: SW Meinecke Road & Hiohwav

\-l

HCM Signalized lntersection Capacity Analysis
2: SW Meinecke Road & Hiqhwav

\ ) .'\ Í ) , ^ l/
912412007

|J

912412007

\-r\ ¡ .r1 \ I ) ,/.1 L/ rJ

4.0 4.0 4.0 4.0 4.0 4.O

Cycle Length: 100
Ainr¡"äjÈiCì0friè.lens.th, jW,
Offset: 96 (96%), Referenced to phase 2:NET and 6:SWT, Start of Green

Control Type: Actuated-Coordinated
Mgximgn,v.{cRatio:0.96 .

lntersection Signal Delay: 18.4 lntersection LOS: B

Analysis Psriod (min) 15

:t"QQt..¡i.90;':,,1r..0.8:,,.1ì$ ..i:-90..,,:Lpg, "gis5i':rt.og 1.90 o,,-s,ãr tf,qS
1.00 0.85 1 .00 1.00 0.85 1.00 1 .00 0.85 .1 .00 1 .00 0.85

0,95, !i.0Ò¡, ..:f,00¡;.
1805 1792 1615

1805 1792

PHF
AdJìË.l.oW.Iì4ifriI,,i
RTOR Reduction

Phases

Bk+St Cond¡tions PM Peak Hour
Lancaster Enginsar¡ng

qÌ9Þ",:,1,0-0. : 1',,Q0. r: q_,$þ.,.,, 
:1..-0.9.'

1752 1900 1615 1805 3471

.:1.09'i,,9.-9þ: . l',oo
1615 1805 3471

'1j.00 9.9s. 1i00 ,,!;O0
1615 1787 3505 't615

l:i00 i 0 95 t,.o.Ql l.pQ
1615 1787 3505 1

0:04
0.04
i0.0

1.00

i0
0.0

A

Synchro 6 L¡ght Report
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0.94 0.94 0.94 0.94
1]9 335" 2341 166

0000
lia .33s 2341 66

0o/o 1% 3o/o 0o/o

0.94
49,

0
, 4.þl
Oo/o

0.94 0.94
- '5'.i: sij,, :^s¡ . .tlrç.,Bj: iì4 lr(i€ô
0000000

22 9i 5l 51 r6p ''4,2: SW Meinêcke Road & 99W 60/o OV" 3o/"

74 6

4i9r,,.. {i9"r r'.i3.0 3.0

':i!.lo''î:i-4rt'ö-i.,.:.' :';#.ìd.j:, 4ì0, 4rþri
3.0 3.0 3.0

0.01 0.03 c0.03 0.19

v/c Ratio 0.84 0.31 0.00 0.52 0.42 0.10 1.00 1.03 0.0't 0.67 0.9'1

Ehtf.ömÞ.êtäyJÍlïr, :,i4ga'ù4$i|?.,,,];G0.¡ ¡4Þrg,r,::T::{ ,1,1!iõlg,,g$þ¡.,90ìl¡,: 0t0¡ 3zr1 10:8,
Progression Factor 1.00 1.00 1.00 1.00 1.00 '1.00 O.72 0.47 1.00 1.16 0.85

Delay(s) 113.2 49.1 0.0 50.8 47.3 0.1 235.4 39.4 0.0 37.5 9.s
isi.df:Þ,T:S.e¡i-qþ" .' F, .Qrr'. :;'ßr, . Þ .r,i.Q,. ê.,, iË*t:",.8 A D &.
Approach Dôlay (s) 87.2 18.6 40.6 12.7

É

lfl.aDliÑfrhilêsi Þ¡þf¡ i.ìiu"4i1,i:-TtirriiH$M.'qi|.-q, Þî'r¡rTjì¿f¡ i6.11
HCM Volume to Capacity ratio 0.91

lntersect¡on Capacity Utilization 83.5% ICU Level of Service E

c Cr¡tical Lane Group

Bk+St Condit¡ons PM Peak Hour Synchro 6 L¡ght Report
Page 5Lancaster Eng¡neering



Lanes, Volumes, Timings
3: SW Edy Road & Hiqhwav 99W

Lanes, Volumes, Timings
3: SW Road &

Control

Bk+St Conditions PM peak Hour
Lancaster Englnèering

9124t2007

Syrìchro 6 Light Report
pageT

99W

::. ..i:i '.i1.'l:: ìl:,tiìl r :

LOS: F

9124t2007

Synchro 6 Light Report
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HCM Signalized lntersection Capacity Analysis
3: SW Edy Road & Highway g9W

time

F.ttirpiotFp!-sd:r ,
Satd. Flow

0.96

RTOR

ra?rr\(1r.al/¿
9124t2007

0t800 0010

: " !-. ¡:i,::::¡ .__ ..

14.0 38.0
::T.¡?.¡!r.i ' .:!t$!$, r,19- jri:rris:1ft*l:{trgli,Ì1,ftffi,üfi{lqi;*1jðiffi 

1 
.,

0.17 0.19 0.19 0.15 0.17 0.17 0.12 0.36
til 

i JÌìrì :f{i(if I'ìibþli ::rr l

0.14 0.38
.;4\.ft:; :¡456,.1' "''

cO.21 c{).45

, ;. .. iil j ;,;r;, , ,lirtÌ,.1r.ì, ;:i. ,::,ii¡i;- -'-" : ., i ì:r. ': :',i!':r,r" ì :

Synchro 6 Llght Report
Page g

Ratio Prot

v/c Ratio

Volume

Utilization

c Cr¡tical Lane Group

Bk+St Conditions PM Peak Hour
Lancaster Eng¡neerlng

4iE, ,0?'i0 :0i2i.ì*41¡gi:L 9.Fliìi::r.0¡2.:#.!Ë"('i,{:¡ïtrâ :::. 'r ;" ,,qi.,¡:ri:-::;Qlßdj1. I::
49.0 107.3 82j 255.0 156.4 41.8 262.0 43.4 112.7 100.0

,.,Þ. :1rì''ir,lR rì:'ìF:.¡tìiiriijÍrÌ"'':Er\i;sþ!lfr+11¡^'.E i,rjr f;,,,.i;,rF'-ìil ,;84.1 169.9 79.4 101.5

r'...,,.,¡ì,i)9i0.:.iirì,ir¿$.Hmri,þhþ"ç,t*jåeißIþkîùiri;:;iiJ i:lå-o, ..ir;,:$';r;,ì-r :-J'.
101.6% ICU Level ofService -c

,t lntqßection Delay

Approach LOS

Agproach Delay

Lane Group LOS

Cont¡ol Dêlay

lnltial Oueue Delav. da

lnqomeol,al Dslay, d,

Delay Cal¡bËtlon, k

Progress¡on Fac'tor, PF

Un¡form D€lay, dr

Total Green Rãüo, sy'C

v/q Rat¡o, X

Lane Group Capadly, c

Adlwted Flow Rât6, v

DuEtion of r = 0.25 C= 100.0

EB WB

,Iim¡ng

Pharing

Mln. T¡m6 for Pedætrians. G!

Buass Stooôlno. Ns

Pârldnq/GEdÊ/Parkinq

Lanê Wdth

Ped,/ Bike / RTOR Volunes

ln¡tlal Unmet Demand, Qù

Filt6rinq/Mêterlnq. I

Unlt Extenslon, UE

ArlE¡ Tyæ, AT

E¡tongion ol Efsctive Grsen, s

Start4p L6t'Ilme, h

Pßdmed (P) or Ac{uated {A)

Peak-Hour Fâc'tor, PHF

ó/6 H€aw Vêh¡cles, o/"HV

Volume, V (vph)

Lane Group

Numberof Lanes. Nr

¡,CS+- DETAILED RËPORT

AnaVst

Agency or Co,

Dete Pôrfomed
.Ilm 

Pedod

GAJ

Lanædü Eng¡nøedng

6t22t2Ø7

PM Pøak Hout

lnt3Eecdon

Ar€a Typ€

Jurbd¡c{on

A¡alysis Y€r
Projod lD

HWggwEdy Rd

All othêr aßss
ODOT

9K Cond

07038 - Pfè¡fer Zone Chêngê

EB WA NB SB

LT TH RT LT TH RT LT TH RT LI TH RT

G. 7.0

Êicl. Leñ

1U,9

139.8

718.0

0.0

671.5

0.s0

1.OOO

46.5

0.07

2.44

123

300

G= 6.0

WB Only

0

12.0

0

0.0

1.O00

3.0

2.0

2.0

A

o96

288

L

1

25.9

0.0

1.5

o.30

1.O00

24.4

0.42

0.74

2057

1 523

0

0

12.0

0

0.0

1.000

3.0

2.0

2.0

0.96

1383

TR

Y= 6

G= 42.0

Thru & RT

0

0.96

2

79

0

X.= 1.24

31.1

F

82.9

0.0

41.8

0,47

1.000

41.2

0.17

0.96

304

G

04

0

12.0

0

0.0

1.OO0

3.0

3

2.O

2.0

o.96

1

281

L

1

0.0

3.4

o.10

1.000

21.0

0.52

0.87

2588

2243

0

0

12.0

0

0.0

1.000

3.0

3

2.0

2.0

A

o96
3

1981

TR

G= 14.0

NB Only

0

o.96

0

t69

0

lnte$cuon LOS

F

226.4

327.5

0.0

284.5

0.50

1.000

43.0

0.14

1.59

250

398

3.2

0

12.0

0

0.o

1.000

3.0

3

2.0

2.O

0.96

1

382

L

1

190.9

0.0

147.9

o.50

1.000

43.0

0.14

1.27

263

334

G= 9.0

SB Only

0

0

0

o.0

1.O00

3.0

2.0

o96
1

321

LT

1

87.1

0.0

14.5

0.45

1.000

42.6

0.14

o.91

217

204

0

12.0

0

0.o

1.000

3.0

3

2.0

2.0

A

0.96

4

t96

R

1

07

F

200.8

0.0

r553
0.50

1.000

45.5

0.09

1.25

161

202

0

12.0

0

0.o

1.0(n

3.0

3

2.0

2.0

0.96

194

L

466.4

0.0

420.9

0.50

1.O00

45.5

0.09

1.E9

169

319

0

0

0

0.0

1.000

3.0

3

2.0

2.O

o96

1

306

T

1

Y

08

F

348.3

0.0

302.8

0.50

1.000

45.5

0.09

1.61

145

0

12.0

0

0.0

1.000

3.0

3

2.0

2.O

o.96

0

224

R
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Lanes, Volumes, Timings
4: SW Roy Rogers Road & H
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HCM Signalized lntersec'tion Capacity Analysis
SW Road & Hiohwav 99W4.. Rov

Lanes, Volumes, Timings
5: SW Edy Road & SW Elwert

Bk+St Conditions PM Peâk Hour

912412007

t
!s¡9 -c-9J.rl'.s}ratiorls 4 4, ô ô
Tuming Spaed (mph) 15 I 15 9 15 9 .t5 9

Ped Biko Factor

Flt Protected 0.998 0.992 0.999 0.993

Flt Permitted 0.998 0.992 0.998 0.993

Headway Factor 1.00 1.00 L00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 j.O0 1.00
l;ìn$j¡iigdÌffiS"$j. ,., . .i: " ,,i,$9 ,,,:!:ï.1 .i 1ìr,r,..i,:.,i.;90.;'ii : r.i::. j,.:ì ìr,i','iJþi ' " : .3q
Link Distance (ft) 1754 4157 1233 1513

Volume (vph) 2 45 I 25 67 62 9 192 31 64 35i i6

P€ak Hour Fâctor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow(vph) 2 46 I 26 69 M 9 198 32 66 362 16

Sign Conîrol Stop Stop Stop Stop

0.92 0.92

. 
:g7gi!.' :."Sf1,,:.1ff¡:li:+ì0¡?ì;
4o/o 5o/o 3o/" 60/"

9124nOO7

0.85 r.00 0.97

.:8el '-, ?o; a*-S- , i:0l52r:ì:'422 '39
17V6

ú.24

1.24 1 .07

I
Lane Conf¡gurat¡ons

Htia!,:tlþ,w íVþbet)
Total Lost time (s)
gaî.6:-Lj,"tjlìirF,C.dþ(

Frt

4.0 4.0 4.O
1'þ-0. ,I.0.q
1.00 1.00

'!;89 . r,Qi9Jr..
0.85 1.00

:,1¡rp,$l''; idili!i.,.:r; g!.$.öitiii .-0.i9{' i'1.00 0.85 1.00 1.00
\1;oÒ' :,!rl-o.d.¡lìri qgi :

0,95 l.Eo r,99 :. QISI5, !ì."lr,.w.ri iÎ".cii!¡$,. 5.liiiLiÞ.pi,.1,0q'.,i,9 r ,, , :
1827 1538 1752 4893 1482'1703 49191543 1792 1538 3367

: P-i9s:
1538 1752

PHF 0.92
A-¿J,F,i,qy"v;f "vpô), 15a ,4.??. r"' lrTiil , ¡,q,-r,¡iiial¡9çillss-1iiìâT5.¿r1{p,8? ;i?fi=t -,'3.?"p,j:',¡p,c"0., , ,.f,çtç00137001cø.001790500RTOR Reduction

f;,à.$iiï!þjP,þ.9gqs,
Actuated Green, G (s)

ÉrJæ-tm{,,Çr.psni,g{e),,r
Actuated g/G Ratio

v/s
ËiRË!e.,Par.¡
v/c Ralio

8.0 22.0 22.0 9.0 23.0 23.0 12.0 31.7 31.7 21.3 41.0
,,¡,9lli:.,.4i¡9, ??;p.¡': ,,' þ¡193.i0¡ixP"þl0j.i: Rûi:ï,Rûifs;iÌ3jitn¡r.',el$ ji{j,È,,.i';
0.08 0.22 0,22 0.09 0.23 0.23 0j2 0.3? 0.32 0.21 0.41
4.0 , 40. r.a_,0_, fjo .3.0 3.0 3.0 3.0 AreaTyps: Othôr

9,ltú$iil${þla,tln,"iiifia!iæd*,,:,.,. .. ',1. ,:i , ....;..r*,:,.i'ä.i.'i.;ìi.i r i,."
lntersection Capac¡ty Utll¡zation 60.8ol" ICU Level of Service B

3.0

0.19 c0.52

9.:93,, .1, ,,, ,.;*,,1 ,,ì01..Q-a$,i¡.,irÌî"...,,,: i .,,.,. .9i9.,.6ì ,' .,: :.. r, - -.1 '
0.11 1.28 0.90 0.09 1.36 0.70 0.18 0.88 1.26

Progrêssion Factor I .56 0.63 1.43 1.00 LOo 1.OO 0.60 1.29 S.99 l.OO 1.0ó

Dêlay(s) Z't0.3 7B.a 44.6 193.3 Sg.s eo.C'2OCi ìö.i gS.O '5s.¿ 
rSr.a

Approach Delay (s) 97.4 112.6 78.3 14j .g

to ratio

I ntersection

c Critical Lane

Bk+St Condit¡ons PM Peak Hour
Lancaster Engineering

t¡' -'' iS;r. :, i,¡iii," ",.:,_.:l. 
l ;rìi ï,.l,l.i,il,$:,:";i...:.. t..

", :19þJi'... ".S¡i'ìtpfìl,e-ji$,{ßrsfi,ç)ir,i"]ì, ,. ì r-o.oi . r,'
106.1% ICU Laval ofServlce G

Synchro 6 L¡ght Report
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LOS

@

Rhñ[1ft

L1

0.09

3.20

0,0

7

4.6
0.2

0,1

0.2

0.0

L1

1.7

¿.6
0.2

407

LI

3.5

0.24

5.52

0.

1.7

¿.6

0.0

0.4

Li

I

0.2

u

10.

487

0.4

4,0
1.7

4.6
0.2

0.0

0.0

B

v

1.7

-o.6

B

2.9

0.60

o.0

1.7

-0.6

o.o

o.

B

e

1.7

4.6
0.2

aK+Sr@

ALL.WAY STOP CONTROL ANALYSIS Lanes, Volumes, Timings
6: SW Road & SW

Lane

'','9¡E

Drive

.+ \f \\ I t \ I ¿
9/24t2007

5p
0
.9

1 .00 i.00
o'89i, -

'1i5qs, ,o

15"85 ;O
yes

1r?9
1.00 .1 .00

q9,

1271

e8.r9: ;:1 123

,0rs5 . ri0i95

0o/o 2o/o':.1: -tpä
130 0

:'r,,.'.. 14i0.'-4;ô',r.
20.0 20.o

i11,4 .iI¡.Sii Ì*;, ";;i:l.,i"!iQ, r ¡¡t,o00dò
,:..aP$ , {9',p;' ,

0.50 0.50

35.2

,*. l,lt' ,.;ì',-h,i' ,,

Bk+St Cond¡t¡ons PM Peak Hour
Lancaster Eng¡neering
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Lanes, Volumes, Timings
6: SW Edy Road & SW Borchers Drive

., + \t <F

912412007

HCM Signalized lntersection Capacity Analysis
6: SW Edy Road & SW Borchers Drive

\\ltlI¿ )--r\{ <-

:'.r9.,'' '

912412007

Synchro 6 Light Report
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Lane Confìgurat¡ons

i4ã-Þlflqw,:1ii;p.triti¡ r',,'
Total Lost time (s)

ÈàÈdul!r..jF,åç(ôî,.:
Fñ
FltrPiþþöJrf4:,,,,: . :,,
Satd. Flow (prot)

ËitF.dmii{ed

Bk+St Conditions PM Peäk Hour
Lancaster Eng¡neering

1'9Qp

Offsêt: to phase 2:NBTL

: +.,1:t t.ì
lntorsect¡on LOS: D
tQt'litéqqt 9f 

rs-þrylEià-{e,

.ì: "'

. f {.0. ,Li00: t , ilr-iJ.{S r ,r11i90;Ír,i:1. ,,,. .1"89,,ir :-1.1lþ.Ð i , .'
1.00 1.00 1.00 0.93 1.00 0.88
0 ss . r:;99 . QP9, 1,,0.Q_ 9€5. 1:oo
1770 184'1 1805 1747 1805 1664
q,r:.q: 'ïrrpc :t , !: r 't . ,t 'i0i671,'j,'1,0.."0.,

1266 1664Flow

Peak{ourfactor,PHF 0.95 0.95 0.95 0.95 0.95

RToRReduction(vph) 0 0 0 0 39 0 0 22 0 0 74 0

Heavyvehicles(o/o) 2% 1% Oo/o 0% 1% 1% G% ,Vo O% 1% O% 2%

ProtectedPhases 4 I 2 6

Actuated Green, G (s) 49.5 49.5 49.5 49.5 42.5 42.5 42.5 42.5
Ëd.èTÞii:et _nr.gì$ 

' 4.9;s ,,ls,l ,..ìì:, jg5.;;..19"þ; .:. ,,.if"2ril:,ï3._s. . -4?;b 4a,þ.
Actuated g/C Ratio 0.50 0.50 0.50 0.50 O.4Z 0.42 O.42 O.42

çtpaèßÞi"iTiidii.{5) ' '4io -:lalio; ì:':l -'lÌ.4"1'oi: 
t:il:4;8.:;, l, .*j".,-4,$. ,1":g Tio 4,q .

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

v/s Ratio Prot 0.21 0.43 0.01 0.04
vl$ Ratio Pörä c{.51 . O-03 0:0q cO.20
v/c Rat¡o 1.02 0.42 0.07 0.88 0.00 0.03 0.61 0.08
un"ifg¡n¡.Pelay#f, ,. .25:.?i - '!q.ittt::';: ::.,. ìß;2lrij'22i6i1i'r:Ì ,r ía:6ì': :1,Þ-r8r' 2--2:ti. 1T 1

Progross¡on Factoilí.oo 1.00 0.73 1.19 1.00 '1.00 1.19 2.30

126.3 16.5 9.7 27.8 16.6 16.9 30.9 39.6

rBÌ,
16.9

HCM Volume to Capacity râtio 0.84

-act-q*Ëeþ,iè:|.3"Ë.stlùtFl':ìt. :'' "'.ìllQo-þj;,,,' 1ìnirld*tfþs}ijt¡,ic{É}:i::'1"i " .l' .8jo- :
lntersection Capacity Utilizat¡on 83.2% ICU Level of Sêrv¡ce E

c Critical Lane Group

1l0o 1;q0 r: 
, 

.

1.00 0.85

. r.".0,r951.,:-,1:!p9..'
'1787 1586
0:¡9 1ir'00,:, I '
'1366 1586

lntersect¡on S¡gnal Delay: 36.2
lntersec{¡on GaÞEcity.Utilization 83.2%
Analysis Period (min) '15

and Phasss: 6: SW Road & SW Borchers Drive

Bk+St Cond¡tions PM Peak Hour

't

Lancaster Engineerlng



Lanes, Volumes, Timings
7: SW Drive & N

Area Other

Bk+St Conditions PM Peak Hour
Lancastêr Engineer¡ng

Boulevard 9n4/2007

Syrìchro 6 Lighl Report
Page 1T

J--)aî<r-r-\\à\\ç

Service D

LOS

Delay (s/veh)

length

ConfiguEtion

Flq Rate,

Chann€l¡zed

HøW Veh¡cles

Flow Rat€.

A

9.8

0.16

0.05

796

40

L

Norlhbound

0

o

0

L

L

1

o

40

1

B

11.3

o69

o,19

701

132

L

4

Southbound

0

0

0

1

567

T

Analyst
Agenqy/Co.
Datg Pêrfomêd

GAJ
Lah@ster Enginêêìng
il13/2007
PM Peak HourP6riod

7

R

1

0

0

86

TR

0

0

30a

I

E

39.4

E

39.4

7.38

0.a1

439

354

R

I
Westbound

0

0

0

L

1

o

132

10

0

0

0

0

11

1

459

5

11

13.1

B

13.1

0,5e

0.16

529

86

R

Eastbound

R

0

0

354

TR

0

o

14

14

R

lnteßecdon
Jurisdiction
Anãlysls Year

Langat DtßhøNood Btvd
SheMood
BK + ST Cond

TWO.WAY STOP CONTROL SUMMARY

CÐydghl O 2@5 Unimtv d Fdú. At Righr6 RsâMd



Lanes, Volumes, Timings
8: NW 12th N Sherwood Boulevard

Lanes, Volumes, Timings
8: NW 12th Street & N Sheruood

Bk+St Cond¡tions PM Peak Hour
Lancaster Engineer¡ng

9n412007

JäÞ-q
4.O

Syìchro 6 Light Report
Pags 18

9t24t2007

Lãne

4.0

Bk+St Conditions PM Peak Hour
Lancaster Eng¡nesring

4.0 4.0
sä; .50
00

5ô r'50:il;;,.,rii::rli"ffigi159¡ i" Éiû, :50-.,,, .
000000

Referenced and 6:SETL,

Per¡od (m¡n)

and Phasss: 8: NW 12th Street & N Shen¡vood Boulovard

Synchro 6 Light Report
Pago 19



HCM Signalized lntersection CapaciÇ Analysis
8: NW 12th Street & N Shen¡vood Boulevard

Total Lost time

9124t2007

,''.:::-0!.9. Þ::ür1pA,ár' ì

1805 1837

,,",ii?,',.:iiÍr. :,r','
5ô.8 56.8

Synchro 6 Light Report
pags 20

Lanes, Volumes, Timings
9: SW Roy Roqers Road

ItléìiFJEw
Total Lost 4.0

5q

.l-)\(
& SW Borchers Drive

1-s.Pa

\a Ì t \ I ¿
9124t?007

<¡-

900

19b0
4.O .0

t 9Q, :lÞ..O,..'tr:¡, t ,..,:.ÞgÌ, Þ:0,00oo
,,i{:þþ;: , , ,

iä.?-5, r ,iï"o.. ,ri-
0390

1805 I 805 1 Lane

Fþ.lthjfèìù jRh'à:gê,i

Dstector Phases

M¡nimum

15'
1.00 0.9s

2043

.7ß1¡:

1.00 1.00

220

PiËÌíiö í$Þ, $ : 
p.h.àies,

Actuated Green, G

Ratio Prot
v/s,,:Beiìô,e.e.r.f¡
v/c Rat¡o

-nS'fìi;.ff[:Þ"Ê-i"ayi,9Ji,
Progression Factor

{fi Ç!þ...f üear1a11oéläiñz
Delay (s)

!.9.u"ë"liþ"fiS,Þ"wçÞ:,,,,,
Approach Delay (s)

Appi:g.achiË9"þ '

HCM

Utilization

Bk+St Conditions PM Pêak Hour
Lancaster Engineering

.-9 -,;,fÉ; '.
35.2 35.2 56.8 56.8

" ,3"5^ iì.:tl i¿äiltrIr.
0.35 0.35

SeJ$*f.l,o (p,e:i'Irl,., 
-lþ97:,

Right Tum on Red

S"äB¡.tlrir¡/{EroR)
Headway Factor f.00
|$¡lri"s,Þ,eeq ÍiaplÐl
l-ink Distance (ft)
T!.€.iËlïm.e:(:g:;
Volume (vph) 9
!,$fËllþ"u¡ rçtor o:ej
Heavy Vehicles (%) 13o/.
AtjñÞw,(ùÈt) , io
Lane Group F¡ow (Wh) 10
.ltqnltype . Pf.ol
P¡otected Phases ì

30 ji 
,?ß.

1110 1271
i26:2. ..,',: r l: ., ,28:9?9 312 I

e.
Flt Protected

. 0,963
0.950

1.00

Qptd. flow(prot) 1597 .g18.g.
Flt Permitted O.9SO

.;i r r.O,:..'*{,L,9. :iþ-85
0.950 .950

a,.,lÏ9s ,Pf9¡i:
0,950

..Etj-s, .. .,, "i-0.,,, J,/,O.rA.l
yes

,r 31. 9f :i.iÈli¡.i0.¡,';1.Í14",,,116,9Þ
yes

!31
I .00 1.00 I .00 I .oo I .OO 1

-0.....9.,r: .g^9.t:, :q,g:l:
110/0 3yo 60/o

,,.QsJ 
',i!þ.".."sj:3Vo A%

983
?7?, ?l' mee.g'r , 3:2,.o 24 1021 o

.oþli ',0'eï
2% 0%

Ri,g!i', ; r.Prþt
t

ó tÞ'4,0. .iìLo,8.0 20.0' ' .i8.9 il.+ :

8.0% 44.00/.

4;Q 40
8.0 20.o

,1p.9, .?0,0
10.0o/o 20.0o/o

0]c
Lead
Yes
3.0

Nbóe.

50.1

Vehicle

Actuated 0.04

Bk+St Conditions PM Peak Hour
Lancaster Engineer¡ng

.'E ''Q:
36.8

Syrchro 6 Light Report
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Lanes, Volumes, Timings
9: SW Roy Roqers Road & SW Borchers Drive

)

Maximum v/c Ratio:0.87
lntersection S¡gnal Delay: 34.9
lntèrÈect!à{.r .Capebity U.tilizatìon 56i4o/i
Analysis Per¡od (m¡n) 15

\ t +- \ \ I r I I ¿
912412007

lnte¡section LOS: C
rcü, vel;ðfslèr¡¡oqg:-' ::

Synchro 6 L¡ght Report
Page22

HCM Signalized lntersection Capacity Analysis
9: SW Rov Rooers Road & SW Borchers Drive

j \{
Lâne

\a Ì r I I ¿
912412007

1s00

$da:rç9'¡....'..ì:Qth:ei.:'i.,],ì,|':i.:."l.-.iF
Cycle Length: 100

êiff{¡tlmg¡,"¡slll:19,q r,.,i , . ::"" .."i,.. ;,ì,..i,. ..u.i"'., .- " ' ., ".r.', -,
Offsel 98 (98%), Referenced to phase 2:NBT and 6:S8T, Start of Green
Näluralrcy.çiÈ;'S0
Control Type: Actuated-Coord¡nated

4.0
l ì0þ;:;i9ì€$ .' li:''r.¿:Ji9. 0. : :1¡g0l¡ , 1r,oo:, 

'-, 
ì¡99* ,,

1.00 1.00 1 .00 0.89 .t .00 0.98
jr0igþi ;; .1r9lorl;.:i:¡.¡r, Sl-S-. : l:t:LO. :r 0 95, 

: l :.0¡l l . r'

1703 3492 1770 1ô85 1703 1860

,0..:.9Þ,,- ríliþ¡i ,,' ::i
1597 3'189 '1703

0.9't 0.91 0.91 0.91

, .:!,9, ,,1i7,.4. rì, 
, ,21,$"Lllì,rft,11.1¡,9.$9.,rìr:ä3-â.T':rìq4ibi::.Ì ;i,Oi I 

,ì!.l3rìi. ' ?4 4p
03/ 0030017005

'19 ,;9åsr,
13% 110/"

. . .0.i ".r',?â ,,!;0,l,Qi;,i ..,'ol,llì.-4Þj.';,'21- ,, .0. ?{.':4.50% 6% 0v.

4.

,: 'd:

0.55 0.10
48i1 2:9.0,
1 .00 1.00

4_0

;,,' lì9,9,, .0...9..sì, :i.,, r',

1.00 0.96
:.0.35, 1i;þ0 . :

1597 3189

'7
0

.r0
0%

and Phases: 9: SW Road & SW Borchers Drive

\".
I "rl- *

Bk+St Conditions PM Peak Hour
Lancaster Eng¡neer¡ng

Actuatad Green, G (s) 0.8 35.2 1.6 36.0 22.5 44.6 2.6 24.7

Actuated gy'C Ratio 0.01 0.35 0.02 0.36 0.22 0.45 0.03 0.25

Vehicle F4gnslon (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

v/sRatioProt 0.01 c0.30 c0.01 0.29 c0.19 0.01 0.01 c0.02

38

vJEtrl?lq fe-rrn
v/c Ratio o.77

þ,î!r.d¡ü¡Pêlevìdl
Progress¡on Faclor

hi¡.pnÈ-i'ìHi¡P:etav.S,?'
Delay (s)

[di;gÍiöirs-bñ¡ce
Approach Delay (s)

&"s.rÈäóliiLgÞ,i, ' . '.'

,,,1.,. t. . ,. *.¡,.;. r l. . :i:'];r,;' . ...

0.89 0.81 0.86 0.03
4.9,5-,1;,i?$9'. :ì. ,r .ia¡¡¡¡,.",..:2-p.,¡*, ,,', ,,,, .3ij¡i -ii¡i,,þ1.00 1.00 0.94 0.98 0.96 0.39

'l

178.1

.J

' "- ,r",,,. ,-l'i¡ ,.'-l:r,,-,ilijr¡}i:ì .¡ilì;1.".,ì: : :1,..'*däi;

HCM Volume to Capacity ratio 0.63
ac$äted-1iç'ñjó.'È$,i-rritl¡1,ìd,", .,1..,:,¡ä9i0*,,, "¡,SrlÍ!;eÃ,1'Þ,$¡l-tih.'qß}.ri,, 

, , 'iio.g
lntersec{ion Capac¡ty Ut¡lization 56.47o ICU Level of Service B

c Cr¡tical Lane Group

Bk+St Condit¡ons PM Peak Hour Synchro 6 L¡ght Report
Page 23Lancaster Eng¡neer¡ng



qppEach LOS

þprcach Delay (s/v€h)

LOS

Contsol Delay (Yveh)

95% queue l6ngth

C (n) (veh/h)

/ (voh/h)

rnô ConfguGt¡on

\,lovement

Northbound SouûÌbound

tneS
lT Channelized

Sto€qe

:laÍed Aggroach

Percent GEd6 (%)

P€rcent Heavy Vêhicles

Hourly Flow Ratê. HFR

Pêek-HourFâclôr PHF

ConfiguEt¡on

Lanes

RT Channèl¡zêd

Medi?n Typê

Porcant Hsavy Vehlcles

lour{y Fl@ Rate, HFR
veh/hì

o

0

0

o.96

L

o

0

0

o96

L

4

0

0

N

o

0

o96

T

T

2

1 823

T
2

ast/West Sh€et:

7

0

0

0

64

0.96
62

R

0

0

0

o96

R

I

R

Wêôlbouñd

0

0

0

496

L

0

0

0

L

4

l0

0

0

0

0

T

0

T

2

261 I
o-96
251 4

11

44.9

E

44.9

1.87

c.42

152

64

R

12

Eastbouôd

o

0

0

o

0

as6

R

R

1

0

Und¡v¡ded

84

96

a1

R

6

Lanæstêr Englneeñng
GAJ

TWO-WAY STOP CONTROL SUMMARY

Timê P€r¡od
6/1W007

Hlghwy ggws¡te Accas
SheM@d
8K + SI Cond

lntoFêction
Jurisdld¡oñ
Analysls Year

Añalyst
Agoncy/Co.
Date Perbm€d

LOS

Dolay (s/v6h)

length

(m)

(veh/h)

Veh¡cles

HqWVeh¡des

Rate, HFR

Eastbound

0

o

0

0

0

1

A

0.53

0.15

997

150

LT

4

Weslboúnd

LR

0

0

0

T

T

Analyst
Agsncy/Co.
Date Perlcmed

êAJ
Lan@ster Ênglnêedng
6/13,2007
PM Pøak Houtïmê Pôriod

7

0

0

0

0

208

IR

0

0

c
22.5

2.9s

0.52

422

LR

8

22.5

I

Northbound

0

0

0

0

LT

0

0

150

4

10

0

o

o

T

878

5

11 12

Southbound

0

0

o

2

0

0

0

Undivíded

0

lntoÉocdoô
Jurisd¡ct¡on

Analysis Year

€dy Road Sif€ /qcæss
SheNood
AK + Sr Cord

IWO.U'AY STOP COT,ITROL SUMMARY

c@øgnr @ 2@ uniwßly of Ftoñ&. a[ Rlght6 Fosotuêd qñsaEd:9¿4Þ@7 2:sÞM CçFlriloes uddty d Êtd&. Á[ Righß Rffi6d



Lanes, Volumes, ïimings
3: SW Edy Road & Hiqhwav 99W

Lane Configurations

lüÞ.s!'.f.lep (lphp.li
Total Lost T¡me (s)
Leadihg:ÞotÊctòr (ft)
Trailing Dstector (ft)
fjurjifù. g' Sp'E&i (mph)
Lane Util. Factor

Sâtd;:Fròw.(itôÍr!tù
Right Turn on Red

-S.."¿i.t¡lliFJo-w(RIoR)
Headway Factor

ühtr$ee¡ftenl
L¡nk D¡stancs (ft)

Ißyg!,.ïir{rè"(-s¡} :

Volume (vph)

P,.,e,.dß 
jËloui Fáct9[

Heavy Vehicles (%)

Adj::Ë,ldw (v.pÐ'
Lane Group Flow (vph)
rqm Jwe
Protected Phases
P-öiAltted.'Þhqs.eg
Detector Phases

M¡h¡r¡rvt¡,ti¡.iiläl ts.l
Min¡mum Split (s)
q.da$elitFù
Toial Spl¡t (%)
ùå*!f¡l,rr¡" çr,e".n þ")
Yellow Time (s)

Al.ll$Þ-|Ètrf.,¡hieÌtÐ"
Lead/Lag
Lêàd!-t éeo,Þïn-Ì!ic?
Veh¡cle Extension (s)

re,.o¿tt.t¡4ìq,.rl:'
Walk Time (s)

,EJÞ3no"a!it,$þ¡r.(Ð
Pedestrian calls (wh0
Aôt.Effciêfeen (s)
Actuated g/C Ratio

v1; Bptio
Control Delay

Qrläue,Þ.e.1.eyl
Total Delay

fioS,i'
Approach Delay

4.0 4.0

þQ 50
00

1'4,5 l! i$oa:r:'Ì¡t¡3;0.: .3ê9
0.14 0.15 0.15 0.12 0.36
oi-lìg' g..O5. o"-5$l,'ruí'i l0'..s6i
50.4 43.1 10.9 245.4 43.6
oiì0.; roiþ,j. ,ffi 'r:läfQil:i j$þrr

50.4 43.1 10.9 248.4 43.6,\D . " 
Ejì 

Ì,r,irì,lijlNr..|Ff " -',::.O. i.,
39.2 77.3

, .0$ .'4$$.Ì'- '"119.3 142.2, 
.,,- 

- .",F, rf,r[ ,' :

139.6

Lanes, Volumes, Timings
3: SW Edv Road & Hiqhwav 99W

Bk+St Conditions PM Peak Hour

sn4t2007

r1?F\\(1r'.\(/</
9t24t20'07

r a ?¡Fa\ l1 ,,a ( / </

Road & 99W

'l

'isoo

.. ,1,.t-. -"iri;ìt.;,',,1i ,,. \", i.i:ii,'-:ì'l3o. 1l-'\
539 190s 1840

" l?iit itli.i:',.":ì,;ì,,*,:il.-ä-t3.!gì, :: .,i.,:, lflg ., I

321 196 288 1383 79 2U 1984 169

09'.Þ ttgô l0:90- :ioip., , ois6., a,9.9 :Q.. :0,eô
0v" 40/o 3% 5To 2% 1% 3% 0%

334. ' 2ö4", ,gpli ifllfJ 82 ..?9i ,?õê-?-, :l¡7q
334 204 300 1523 0 293 2243 0

i'' i'.r Þ,,ê,iriirriiPr.ô.!'ìr:::" . , '.piþ.!., rìir""r''
452 16
. ,:4,i' ,,,,-. 

- - '
4452 16

,{.0. $(!-l':r',.1fìI,,::¿ìþ". $ì,'#ì0
20.0 20.0 8.0 20.0 8.0 20.0
'21,Q 

r ?1ì0 ' lfiigr.': :{þi;CIr 0:gr , 18 þ,.. ,0ì0

4.0
50

0
15

0.97

1.00

382

Q.96

æ8
398
Pioi

7

7

4,Q
8.0

1.9,0:

yes
?4

1.q0 1,09

306 224
0..e,6 0,9ô
1% 0%
3r9 2ã3
319 233, , 

te.ì¡I
'B
88

4 Pr 
'4,Ö20.0 20.o

1.00

.30
M5
1o1
194

o¡99
1%

?02
202
Pioi

J

'l1i.o
0

fe.q
0.20

r '0,4t2
18.8

Q:0"
18.8

R

3.5
,Þ.5
Lag
Y.rí.s.

3.0

rlili,oj
0

19i5
0.20
rc2ì

100.9
'0,,9

1.ì;,0i.
0

1sì
0.19
0,þ9'
Jt.o

0r0

4.O 4.O

Ert- r 0,8s0 ,0,850 ' gì'ç$iir";"-,,1 l,.,io,;gþê r ..' .,0.,9.8.'s.,¡, 
,

Flt Protected 0.950 0.950 0.950 0.950 0.950
sþiolrBs!'ri(Þro!) 1787 159-e. '!:6115 3LO7 ,9q0?,..;15Þ-9,i":l7$?iì,.d.so"Bi. : ,o..r;rttTgJ 4gg¡,, ,i , Q
Flt Perm¡ttod 0.950 0.950 0.950 0.950 0.950

.r5, I
'1.00 1_00 1

9
.00

1rs 9i..,,,;!iÞ.= , .:. . 9 . 1,5r ., ...."9
0.97 1.00 1.00 0.91 0.91 1.00 0.91 0.91

17S7 TqÖ9, l,Oii5 3467. 3502. 11653:; iirìl?-52,Ë:..:490'8t 
.

Yes
r' ?g-4.i ...j:, ' "1,,:.i10"

1.00 1.00 1.00 1.00

: ., io, iii7,8'l': .4987' ' r0

'2elo 
_23"Q

23.00/" 23.O% 19.0% 21.0% 21.Oo/o 16.00/o 40.00/o 0.oo/o 18.o% 42.0% 0.0%

, ìfif ".1¡41ii¡j.1[;1j|: 3Þ,s.'r' ''',',' t:"ril.lþ|' 
-æ.i9.,' .''.;i:,1

3.5 3.5 3.5 3.5 3.5 3.5
0.5.'-.::o'içj r"qo-ii,',,Ìt"i5'ljl,jiipip"ï,' ì.OJ.¡i:'-rnlT',¡:-'

Lead Lead Lead Lead Lead Lag Lag
)¡éþ Y$ji':1,V,:äÉ..:::,,,Íþë.::ì'ffiì..r,..: Y-êS :",Yc¡i-i-l..,,
3.0 3.0 3.0 3.0 3.0 3.0 3.0

Ndis;; ,NijöÞ,,iNö.a.gi ;No¡à ;rrlo¡dritt{ô_üÈ,,:¡!t9qÞt 
,ö. i$fu,; -,,.',':r.:N"tinö q}¡¡lgt 

.,: 

-,"' 
:

5.0 5.0 5.0 5.0 5.0 5.0 5.0

50 50 50
000

62.6

50 .10
00

r4,0
0.14
1,.:17

11.9.3

Yes Yes

:" - 
,' , ..íç¡ .'

1 .00 1.00 '1.00 'r.00

Bk+St Condit¡ons PM Peak Hour
Lancaster Engineering
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HCM Signalized lntersection Capacity Analysis
3: SW Edy Highway 99W

r -a ì¡a\ (1 ,,a Ll ¿
9n4t2007

0.99

"ii.:':l': ;;-r;:.,"i; -. .,.
'14.o 38.0

Synchro 6 Light Report
Page 9

Lane Configuralions

lüÞ. äüFf"öriv.t\tö$þ!) :'
Total Lost t¡me (s)
lli.slJf il..Fà:d. !òr:
Frt

Actuated

'ûLi;jfiþ.ij.iic"qr-r.,

v/c Ralio
u-r.,i$"ì:in:Þ.;ê.hy,igll
Progression Factor
!¡súp..rnþnïsl.:Þèiay,¿z
Delay (s)

,\wilio.SS"Ë.iV'¡ç"ê-ì
Approach Delay (s)

â$.ÞrôeQìiÈi{s.",

I
ìi.o,9a-

4.0
froo 1,08'
0.85 0.85

19.5 1

4.0
{:o0-
1.00
0ì9,5
1787
ô.s,8
1787

4.0
,tro",0:ti|,ì1Tþ"0i";:io.;?i: 

"lï:pë
0.85 1.00 0.99 1.00

agr:
4.0

ï!qg,i;i0:1s'*i,.t,.oj) ì a,s5.;
1553 1752 4908 1787

,,1!.þo,,,

't

06

46.6 100.9

.!91Ð IS:6, I.l?.T1lii.1i+17,''ì1Ìlp-{gjìîit?-6,Jp.,¡, .0.20 0.14 0.15 0.15 0.12 0.36
:¡ð$:1 €iiio-i." ."' :,
o.14 0.38

4:Q 4i9'3.0 3.0

^{p1"9, ''1çì,-rnÌ.o,-lJie.gt"î._gr"*f$f;:'i,iirirÌ:-:: T:,,;,:fiÞ,i0i,.,:ìi.rii;. r ,ì;:::-.: - -;:93.0% ICU Levet of Service F
15 :,' :,-:..r'',.'l:,. . : - ,.

L,Hi' :r¡,rliis.i" i!.'r,r,.:: ,i:ritJäili;":1;i,ì.l!î'i:ii,'.
9.5 14.5 14.7 14.7 12.O SO.O

F

F.4l,y,sis:P-eliô., . r{)c Critical Lane Group

Bk+St Conditions PM Peak Hour
Lancaster Engineering

Tlming

Phasinq

G= 12.7

ExcI. L€fr

l¡terseclion Delay

Apprjrùh LOS

Appro¿ch Delay

Lãne Group LOS

ConLol D€¡ay

ln¡tial Oueue D6lay, d3

lncrenìeotãl D€lay, d2

Delay Cal¡bEt¡on. k

Progress¡on Fac{or. PF

Unìforn Delay, dr

Tobl cre€n Rat¡o, g/C

v/c Ratio. X

Lâne Group Cspac¡ty, c

Adiùsted Flow Råt€. v

DuEtion ot T = 0.25

RT
WB

C¿ 100.0

M¡n. ljme forPedest¡ians, Gp

guses Stopp¡ng, NB

Paddng ManeuvsÉ, Nñ

Park¡ng./ GEde,/ Parklno

Lãnê W¡dlh

Pod,/ B¡ke / RTOR Volumes

ln¡üal Unmet Demand. Ob

Filtering/Meterinq. I

Unlt Ertans¡on. UE

A¡riEl Typ€, AT

Extsns¡on of Efi6ct¡ve Græn, €

Start{p Lqt Tme, lj

Preüned (P) or Actuated (Al

Poak-Hour Factor, PHF

% Hævy Veh¡dæ, %HV

Volune, V (vph)

Lare Group

Number ofLanes, Nl

225.9

0.0

182.2

0.50

1.000

0.13

300

0

12.O

0

o.o

1.OO0

3.0

3

2.0

2.0

A

496

2E8

L

1

G= 6.0

WB Only

c
33.1

0.0

4.O

o.38

1.O00

29.1

0.37

0.85

1797

1523

0

0

12.0

0

0.0

1.000

3.O

3

2.0

2.0

A

0.96

5

¡R
3

74.0

E

64.8

0

Y- 6

0.96

2

79

0

G = 36-7

Thru & RT

Ð

41.9

0.0

6.2

0.28

1.000

35.7

0.23

0.72

406

293

0

12,0

0

0.0

1.000

3.0

3

2.0

A

0.96

1

281

L

lnteßêct¡ôn

A¡ea Typ€

Jurisdlc{on

Analysis Year

Projoct lD

LI RTTH

S8
TH IH

WB

ÏH
NB

LT RT LT RI LT RT

ggwEdy Rd
Ag6ncy o¡ Co.

Datg Perfomed

Îñs Poriod

G?qJ

Lanæslêr Englnêoìng

&22nOO7
All olhq Êrcas

oDoi
BK Cond

07038 - Pfêlter Zono

D

0.0

11.6

0.47

1.000

25.9

0.47

0.97

2324

2243

04

0

0

12.0

0

o.o

1.000

3.O

3

2.0

2.0

A

0.96

3

1 984

TR

3

x.'1.11
D

38.0

3.2

0

A

0.96

0

169

0

G= 9.8

Excl. LêR

148.8

o.0

103.7

o.50

1.000

45.1

0.10

1.17

i40
398

0

12.0

0

o.0

1,000

3.0

3

2.0

2.0

0.96

1

L

2

D

47-8

o.o

5.8

0.29

1.000

413
0.13

0.73

158

334

0

o

12.0

0

o.o

'1.o00

3.0

3

2.0

2.0

A

0.96

T

2

G= 12.8

Thru & RT

lnt€ßecllon.LOS

105.2

114.1

0.0

70.s

0.50

1.O00

43.6

0.13

1.03

199

2U

0

12.O

0

o.o

1.000

3.0

3

2.0

0.96

4

196

R

1

160.7

0.0

115.6

0.50

1.000

45.1

0.10

1.15

175

202

0

0

o.0

1.000

3

2.0

2.0

A

0.96

1

194

L

1

07

215.2

o,0

171.6

o50
1.000

43.6

1.32

241

319

0

0

12.0

0

0.0

t.000

3.0

3

2.0

2.0

0.96

306

T

1

Ê

178.6

144.0

o.0

100,4

o.50

1.0M

43.6

0.13

1.13

207

233

G

08

3.2

0

12.O

o

0.4

3.e

3

2.0

2.ô

0.95

0

224

R

1

HCs+-

M ty tc*wD
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Lanes, Volumes, ïimings
4: SW Roy Roqers Road a l-linhruaw QQW 9/2412007

r7F<-û1r'açr'./
r{ådËþi,o.Iiffiïät$i;ri,üii,$iìÞüE4il$¡iÍ;EEiÏÉ,liliFÊRijjl,q,ÙråÈf1iíl{ùtÍÊH&Ëffiff1ffi
Laneconfisurations \ + | \Ì + f \+t+ f Ì+++ |
ldþa! noi.v (vptrp!) 1so0 1900 1:spo 1 eoÓ: 1 gob ' 1.s0o-i 1'9o0-':Ïiebìe" r.9qQ .. 1sqô^" 190p, l epq
Total Lost T¡me (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.O 4.0 4.0 4.0

Lanes, Volumes, Timings
4: SW Rov Roqers Road & Hiqhwav 99W

Synchro 6 L¡ght Report
Page t0

Cyde Length: 100
eaualeil Cycle t-enQth: 100
Offset: 0 (0%), Referenced to phase 2:N
Natqral,Gyclà:,1 1O

Control Type: Actuated-Coordinated
Maiirnuin..v.h.Ralia 1.36
lntersection Signal Delayi 62.7

fítär,sCcti-onOanàri!¡.U-tilization,9a.5e1¡
Analys¡s Period (min) 15

and Phases: 4: SW

Bk+St Conditions PM Peak Hour
Lancaster Engineering

6:SWT, Start of Greon

-ì
lntersection LOS: E
,löu. úevèlìí S.eñioe r

99W

9t24t2007

Synchro 6 L¡ght Report
Page 1 1

r+?r+ú1r'aÇ/"/

Lged¡nsrQetgc!p{,(f t)
Trail¡ng Dôtector (ft)

Tl¡inlng.Sp"qgg-: ph)
Lane Util. Factor
Frit ..

Flt Protoctad
gèld' FlAw (pro!):
Flt Pormittad

Satdi r!ówi(Þ"er¡nl
Right Turn on Red

$äld:rËtô.wilßTgR)
Headway Factor
t¡dlí:SÞ$l'(a.{þh,)
Link Distance (ft)

Ii,äv,el. Tjf¡ie,(SJ
Volume (vph)
Péä¡,Houi'Fac.tor
Heaw Veh¡cles (%)

AäÍ;r ñrpiuìGiin)
Lans Group Flow (vph)
I.ur.n l ype
Protected Phases
p-É.rr(|:íritèdiililêSès

Detector Phases
Mrliiirnr¡'1ìi!¡iiiiä.[{S) 4io é;0 ,1,0
Minimum Sp¡¡t (s)
r:öËil.sÈi.!ili(]i).'
Total Split (%)

M¿iii¡.iiüäii,ê.Täp¡,(,sl
Yellow Time (s)

All¡ßj.4 T¡¡ne (s)
Lead/Lag
röäilj!ès Qh,tiryizee
Vehicle Extension (s)
RdÈjii! M-ô-dg

Walk Time (s)

f,lâsr"'ri"iiä¡,1t1Yui¡ (s)
Pedostr¡an Calls (#/hr)
Aôf Effci Gi'i5er:i''rc\
Actuated g/C Rat¡o
ùtit,R?lio " '

Control Delay

Qüer$ç:oe!aÍ*
TotalDelay
rios-
Approach Delay

Bk+St Cond¡tions PM Peak Hour
Lancaster Eng¡neer¡ng

50 .50. qq !0 5Q . þ.!,... ,,;,,tjo..,. ,.S- . , 5.0.. 50 qq

00000000000
. 9. .1i5 . ..9.,,t,:19,:,,,. ... r i. .9r , .15 . I

1 .00 1 .00 0.97 1.00 1.00 1.00 0.91 1.00 1.00 0.91 1 .00
01s50 , ', ;-0.:95.9.,":,:,' . : ¡. it0.8.5oi:ri.,. . .0Ì850

0.950 0.950 0.950
17s2 ljss8r 3gÞ¡ .,182Jì.'1sa8l fi!5ã,,:,*FB.l¡' 1,19?rìir 1f-A3¡ 50"95. Jl93

0.950 0.950 0.950

1543: ;, iì 7g2 1þ39.r '39p7 : 1$271" r 599 'i:{r[$2,.i"4Ê9-3.ì,. ,r&9?ir 'li?oå]iJ,'50,.8$,::tì5s3Yes Yes Yes Yes

ET and

il :
Road &t.oo 1.00

-3.0

1110
25:2

140 388
o':9? 0,92
17% 6%
1:.5|¡. 421..

152 422
Piot,

4
74

ì 176' ' ''ii_3:5-,'' ì ,:' ri:.', 12.6-2.

1 .00 1.00 1 .00 1.00 1 .00 1.00 1.00
30 " 

.."'ä":'""::ìi,'"'3p 
'"r "''2115 1840

r 2ôE
1.00

162 356 349 124 262 995 241 294 1868 520
o:sz .0.Ø rQig? ,q,g? :9. ,;iai-s2, ,0.s2 .10,.92. 0:92 oid2
5% 4o/o 4% 5o/o 3% 6o/o 9o/" 6"/. 2"/o 2"/o

116 307 9z$, I iB5. ìi?-a5',,r':tö,-8â l"r2¡?
176 387 379 135 285 1082 262

PéÈm Pjöt . 
. F..g¡iì' Ì'irit¡r¡''r. "'" e,d.rrni

3852

2

î2f' 2ci0' t26,0 ï!.0 . t?ru:?.I.$,1'ìijt5"í.ol,i+4jlÈ.ìi-3{i0".: 217,0:' 4.5J'r,j.4.5j0
12.0o/o 26.0ok 26.0o/0 13.0o/o 27.0% 27.0% 16.90/o 34.Oo/o 34.Oo/o 27,OYo 45,Oo/o 45.0o/o

é'0i:2?:of.::àÞiit ,öÌ,0'-rì12-d!r(l:rä310:;.ÍlgtÈ"lli.-sp:01'lÌ,gg"g,ì.12-gìol r:,4î.oirrd,iro

3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

Q.5 0,5 0.5 0ì5 0:5 Q:5: .. 91õ 0l r0S : : Oist 01,5 0:.5

Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Y.es Yes Yés ìY,et Y,eb . .ìYÈ,-l't'Y.€$i", Yen ':Yé¡;, 'v."eg Y,ii5: Y65
3,0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

NoòËì No¡e None NþrÈ ñone:::llp^iÅêiiliË.n"4Ì.q;i ä{¡e*vlb}, ,1¡o loi!ÐäRej$A
5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0' r,lr9'r 1i;;or , "' tilí.ö-r::ì.:1ij):r:iîF_i r, ìlilìe. i':11i1Ìi,0: ¡ .,,tr, iï.i..o, ,T.ä000000000

80 24p
0.08 0.22
1 :24 1,07

1 93.5 81.5
0:0 Q 0l

193.5 81.5
F. .F

87.1

.2-2ri0 '_9,ö '2.,-s..qf "i?"flqß': -0j:':ii{.1i7 'Ìi3.,;!i.¡rr,,-?t9:ì. 4lþ1' Tìlçj
0.22 0.09 0.2? 0.23 0.12 0.32 0.32 0.21 0.41 0.41

0.37 ll,?q s,g-o oi2ä ,f.-3F: 
',!l^:70, '0.i.40 r0.q8 '0.s7' o,rie

8.8 186.2 ô3.9 7.5 204.9 40.8 15.4 63.5 44.0 16.6
0o IrA. Q,q . 0 ;rìPii)l: l:,.:,.,Ì- g , l0i0.: : 10.[ ;.,qio] r .q.i!

8.8 186.2 63.9 7.5 204.9 40.8 15.4 63.5 44.0 16.6

A F E .'4, . i-Fr1'r'Li. ,B' E D B
108.0 65.4 40.8

r4ff18 \YTE> /\4lTlG*TtzÞ



HCM Signalized lntersection Capacity Analysis
4: SW Roy Roqers Road & Hiqhwav 99W

A,fl.,fllFloyr:0iiÐ:
RïOR Reduct¡on

Phases

Actuated
g:o 22|o

0.08 0.22

0.85 1.00

3367

22,q 9,0i 2g:p,
0.22 0.09 0.23

23_O'23 ""1l2io,ìi:,r,31 ,

0.23 0.12 0.32
"}iq'

3,¡L7 2ti3 l
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Future (2020) System Assumptions
The Metro regional tmvel demmd forecast model wæ used to delemine ñ¡tu¡e (2020) taffic
volumes forthe city of sheryood. The 2020 bæe model æsumed RTp p¡og¡mmed imp¡oyements
æabæecæesænæio Theimprovementsthatæroætedwithintheciry;fsheruoodandhavem
impæt on.motor vehicle roadway capacity üe listed in Table 4-4. Other projects in the ùea (i.e.
adjacent cities and counties) æ included as listed in the RTp. These othár projects could haìe
impact on tnvel behavior within Sheruood.

Table 4-4: RTP projects lnctuded ln Future (2020) Travel Demànd 
^{odelin8

4.0
1t0.9

1.00
0'95
1543

0:s5'
1543

0:03
0.11

-Q1.2
'1.43

01
44.6

.D

1.24
46.0
I -Jt

'138.4

210.4
F

4?? 1,¡'P

0 137 Project

l. .t: ..'
22.O 22.O 9.0 2i].0

* .¿i i i i"i ,,,,:' "'?,.:
12.0 3'1.7 31 .7 21.4

oregon Street lmprovements-widen to
three tanes wlth a traffic signat at
Tuatatin-Sherwood Road (Tuatatin-

Tuatatin-SheMood RGd lmprovements.-
widen to five lanes with bike lanes and
sidewatks, intertie signats at Oregon and
Cipole stræts

À{odel n}pdates

55,500 Additionat center tum tane

51,500 Additionat center tum lane

525,000 Two additionat travel tanes

(me e¿rch direction)

Sherwæd to

Edy Road/Sherwood Boutevard
lmprovements-Borchers to pine/3.d Stræt

?o i.'.-3..ilr.

Estimated
Cost

(Sl,ooos)
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3.0 3.0 3.0
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0.1
c0.40
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Circulation and Capacity Needs
The motor vehicle @pacity and circulation næds in Sheruood were determined for existing and
futurc conditioß. The proc*s ued for aalysis is outlined below, followed by the findings and
ræommendations of the malysis. The extent md naturc of the street improvements for Shwood æ
signifimt. Mæy of the improvements discused in this sætion werc prcviouly idmtified in the
Washington County TSP and the RTP. The 2020 capacity analysis done through the cþ's
Tmsport¿tion System Plæ confimed the næd for investments, plu it identifi6 additional prcjects
for traffrc signal æd intenection improvemmts that compliment ol¡er roadway prcjæts, The study
also highlights long-mge issues on state facilities that will rcquire fruther analysis md desþ
dæisioß to adequately support regional mobility md perfomece studårds.

This section outlines the type ofstrcet improvements thãt would be necessary æ part ofa long-range
mæter plm. Phæing of inplementation will be necessary sinc€ not all the impmvments can be done

atonæ.Thiswillrcr¡uireprioritizationofprojectsandperiodlcupdatlngtoreflectcur¡entne€ds. It
should be udentood thât the improvements outlined in the following section æ a guide to managing
growth in Sheruood defining the types of rightof-way md stræt næds that will be required æ
development occus,

Strategies

A series ofstBt€gies were developed to address the fi¡ture motor vehicle needs ofShesood. The
following listing reflects the initial prioritization of strategies.

. Prcmote Regional Circulation (ORE 99tùr', Tualatin-Sheruood Road)

. Lnprcve Local Steet Circulation (comectiviÐ

. Provide Additional St€et System Capacity to LOS Drr (tum lmes, signals, widening new
nads)

. Improve Opsration ofExisting System Gignål coordinarioq intelligenttr¿nsportation systcris,
neighborhood t-affrc management)

. Trusportation Demmd Mmagement (telecomnuting, allEÍBtive modæ, pricing)

. Change Land Use to Prcmote Altemative Modes Uæ

. Improve Ac6s Control !o incme €pacity
¡ Chmge Level of Sewice Definitions

Future lntersection Capacity Analysis

Year 2020 tr¿ffic volume forecasts were analyzed to identi! locations where pcak hour pcrformance
will drop below minimum dæirable levels (wone than LOS D). This focuses on th€ 35 study
intenætions that were previously examined under Existing Conditions (2003 t'afñc volumes), but
also includes a review ofroad segment approaches to major intenætiom, The following tables

sumarize intersection levels of service in Sheruood for 2020 operating conditions fo¡ both Build
md No-Build scenarios. The plmed stræt impmvements listed in ChaPter 4 (see Table 44) are

expected to be constructed md opemtional by 2020.

rr Lwet of sryice D as defined by the Hlghway Capacity l¡anuat, tatest veßion.

Shetræd Transportation System Plan P01057.000
Àtarch 15,2m5

The No-Build smaio includæ the following impmvement, which wæ ænstructed after the bæe
yø model (2000) wæ developed in 2000:

Orcgon Sûæt Widen Êom twoluæ to thÞ1il6 b€t\f,æn T\nlatin-SheNood Road æd
Mu¡dæk Road, Tmffic Signal al Orcgon Stæt/Tualatin-Shwood RoaÀ

The Build sæna¡io includes the "NeBuild" imprcvement plus the following improvement:

Tualatin-Shwood Road: Widening from thne-lanæ to fivelues behveen Teton
Road and ORE 99W. Inærtie signals from Borchæ to Adm md betwæn Orcgon

mdCipole.
Domtom Steet PlÐ (i.e. Oregon Stæt Relignmml Pine Ste€t ExteNion,
Railroad Avaue disømwted)

Adaß Steet belweeB Pine Stræt md Tua¡afin-SheNæd Road

Intesection-specific mitigation measures (th* æ dsoibed laær in this chapter)

Tmflic volumes werc developed æ descriH previously and applied to existing intenection
gæmeties, except wherc additional thmugh lane capacity wæ pmgrammed in the future. The value

in this analysis as a sta¡ting point in reviewing the motor vehicle system perfomæce is that it
highlights wherc the plmed system fails to meet perfommce standtrds. These lmtions will be

reviewed to consider street improvements altematives that æuld bctter sewe plmed growth.

Findinos
For the NeBuild scenaio, mmy of the intersections contrclled by traflic signals will
continue to oÞerate at LOS C or better with growth planned to 2020. However, a number of
intersestiom will degmde to LOS E. For the Build scemio, mmy study inteseotions
imprcve slightþ md none will degnde below LOS D or volmeto-æpæþ wone thm 0.90.

Many of the unsignalized intenætiom operâte at LOS D or wone for both ü¡c No-Build ud
Build scenæios. This mems that the minor slræt apprcæhs to tlrcse inteßætions experiøce
moderale to long delays. Thé major street movements goneÉlly æ not impeded æd typically
only a hmdñrl of minor street vehicles experience delay. Signal wamls werc eYåluted to
detemine where trafñc signals might be næded at locatons that do not have a traffic signal
today (see discusion below). Several ofthe study inteßectio¡s in Sherumd met MUTCD's
Eight-Hoù Volume Wamt (Warant l) under 2020 tnffic volume conditions. Table 8-4
shows the futurc 2020.NoBuild intersection levels of seniæ within Shesood and Table 8-5

shows the future 2020 Build intersætion levels of seryice.

A 2020 Build (Mitigated) sænario was evaluated. This sænuio includes improvements that
are needed beyond the imprcvemenß that were assmed for the 2020 modeling work
(dscibed previously). The additional mitigâtion that would be required to æhieve the levels
of service fo¡ 2020 Build (Mitigaæd) ue as follows:

' Tualæin-Sherwood Road/Langer D¡ive: Remove taffic signal due to clos
proximity to signal at Tualatin-Sherwood Road/Regals Cinm ud fi¡trre
signal at Tualatin-Sherwood Road/Adms Sùeet.

. Shevood Boulevard/Lager Drive: Remove tzfüc signal due to clow
proximity to signal ât ORE 99\¡r'lShswood Boulevard md futre signal al
She¡wood Boulevard/Cenhry Drive. Limit movments to lefr-in and right-
inlright-out only (i,e. mt¡ict left tum movement ûom LÐger Þrive onto

Sherwood Boulevrd south-eastbound.

p01057-000
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t.

. Edy Road/BorcheN D¡ive: Some type of ü?ffic ænûoi enhancment would be
rcquired at this intenætion. A t'affic signal or mundabout æ possibilitis.
Level of sewice reported in table æsum6 eaffic signal is in plæ.

. Sheruood Boulevud/Cenù¡ry D¡ive: Install lraffic øntol deviæ (muld be
traffic signal or rcmdabout).

¡ Orcgon SEæVTonquin Road: Some sort of traft:c ontol ffhânmmt will be
rcquired at this inteßætion. A traff¡c signal is not a likely €ndidate due to the
close prcximity to the rcundabout at Oregon St¡æt/Mu¡d;k Road, A
rcundabout may be a mdidate, howwe¡ therc æ topogmphy ad other issuç
that must be ønsidered. No h-¿fnc control enhmæmmÈ werc æsumed for the
analysis reported in the table.

. Tuãlatin-Sheilood Road/Ge¡d¿ Lse: This intenætion opemts poorly, but
Gerda Lane is planned to be exteirded eæt to m*t Cþle iìoad. This will
prcvide m additioml outlet to the buinsa lmted along Gerda Lane,
including accm to a tafüc signal at Tualatin-Shevæd {oad/Cipole Road.
The anallsis rcported in this øble dm not assume the Ge¡da lani extmsion,
but the minor steet movemmt would likely still op€r¿tÊ at LOS F, even with
the extension in place. This poor level ofsavice would be æptable gíven
altemative signalized ac¡ss would be available md givm acc*s man€ement
policies on Ttralatin-Sheruæd Road.

The Orcgon Highway Plm seb maximum volume-to-€pacity ntios (v/c) for peak how
opemting conditions, bæed on ODOT's highway classificatiòn and oìhq crite¡ia for stale
fæilities (indicated with m ' in Table 8-4 md rabte g-5), Fm statewide fieight routes within
the Metro aea (i.e. ORE 99W through Sheruood), intweÆtiñs ùe rquired to opente at a
v/c of.0.95-or betts (2040 Conæpt AM) or 0.90 or better (Non-Concept Are¡12.
Additionally, altemate highway mobility srlldards haye been defined for specifically
desígrated areæ within Metro's boundariel3, Specifically, Conidon (æ 99W is de;ignated)
have a maximum v/c ratio of0.99 for both the fist and second houn. ùnder existing Ãd
futurc conditions, these criteria aæ met fo¡ alt state facilities in the snrdy am.

Table 8-4: 2020 No-Bulld p^{ peak Hour lntersecton Leyel of Servlce

Rd/Etwert Rd

lual.atin-sherwood Rd/Gerda [¡
Brookman Rd/Ladd Hitt Rd

Edy Rd/Borcheß Dr
Elwert Rd/Kruger Rd

El.wert Rd/Swanstrom Dr

Murdock Rd/Wittamette St
Oregon St/Lincotn St

Oregon st/Tonquin Rd

Pine st/Oregon 5t
Sherwood Btvd/3d St

Sherwood Btvd/Century Dr

slnset Btvd/Pine St

sunset Blvd/Woodhaven Dr

LOS - Lryel of Seryice, Detay . ¡ys¡¿g" u"¡lcte del.ay in the peak hour for entire lnteæction,
V/C - Voture to Capacity Ratio

Unignãtized lnteffition LOS:
A/A'l¡aJor Streêt tum LOS./^{inff strct tum LOS

Rdndabout lnteKtion LOs:

Capaclty

Roy Rogers Rd/Borcheß Dr
SheMood Blvd/Langer Dr
Rundabut lnte rsecti ons
Meinecke Rd/Dewey Dr

Oregon st/Murdock Rd

AU-Wqy Stop Controlled tnteræctions
Sherwood Btvd/Railroad Ave

Sunset Btvd/l urdock Rd

Sunset Blvd/Pinehurst Dr
Sunset Btvd/Sherwood Btvd

Washington St/3d Ave
Washington St/Railroad Ave
Cipote Rd/Herman Rd

SheMæd TEnsportation System Plan

8.5
55.5

0.ó0
o.n

4.0
7.9

0.30
0.77

A

E

A
A

B

B

c
D

B

B

B

BlF
AtB

^tcAlB
A/B
Ala
A/B
AlF
AlF
Alo
AtF
AlD
A/E

11.2

11.2

15.8

33.3

9.5
12.4

10.2
13.0

0.52
0.47
0.73

0.97
0.36
0.61

0.41

0.ó5

oRE ggw/Tuatatin-Sherwood Rd.
ORE 99wsherwood Btvd.
ORE ggw/Àleinecke Rd'
ORE 99W/Sunset Btvd'
Tuatatln-Sherwood Rd/Cipote Rd
Tuatatin-Sherwood Rd/Oregon St
Tuatatin-SheMood Rd/Langer Dr

SheMæd Transportatlon System plan

E

D

B

D

c
E

c

55.9

48.0
r8,5
36.8
25.7
78.6
33.4

Copactty

0.99
o.91
0.76
0.92
0.89
1.20
0.90
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!9.! - F!1WA Àtethodotogy Levet of Seryic, Delay - r¡t¿¡ ¡*r*ology Lewt of SeMce,
V/C - HCÀt ¡nethodotogy mEt apprcach Voture to Capacity Ratio

' lndicates interscdon where ODOT v/c threstutds appty

i¡ 2040 Growth Concept, Metro, adopted Oæember 14, 1 99S and tast amnded Nwember 14, 2mZ.
" aændment to 1999 oregon Highway ptan attemate Hrghway ilobrtity stândards Àtetro Area, Tabre 7.
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Level ol
Servlce

ctF
8tF

^tøNC
A/B
A/B
A/B

^tBA/E
A/D
A/D
NF
À/c
AtD

B

D

D
B

c
I
c
B

B

D

B

B

B

c

A

B

AYeroge Volw I
oelav CaDacrtv

2U¿U öUIK'

2.8
5.4

10.7
10.2
13.5
23.0
7.5
7.8
9.2
11,4

17.9
43.9
38.1
16.4
3r.3
15.7
22.1
16.3
19.3
7.6
39.0

o.76
0.86
0.80
o,7r
0.85
0.56
0.75
o,47
0.52
0.56
o.6l

0.45
0.39
0.64
0.E3
0.12
0.19
0.28
o,57

0.15
0.34

T¿ble 8-5: 2020 Build and Bulld (Mltlgated) Pl{ Peak Hdr lntersetlon Level of Serv¡ce

The Highway Capæity Manual Methodology for signalized intesection æalysis 1ræts eæh
intmætion æ m isolated sigml within a roadway system. Congested enviroments wher€ uPstrm
int€ßection opentiore impæt signal opentions (wmlly exesive vehicle queues) m be better
æalyæd uing Synchrc æd SimTrafïic, which ænsiden the intæections æ a systm md simulafes

æh vehicle passing thrcugh the system. A simulation model was crcated to malyæ the signals

along Tualatin-Sheruood Road md Roy Roges Road between Borchers Drive md Lmger Drive.
Table 8ó lists the delay at æh of the int€ßætions estimated by twenty simulation itemtioro. As

shom in the lablg the impact of upstem signals m have a significæt effæt on the actual vehicle

delay.

Table 8-6: 2020 No-Bultd P^{ Pe¡k Hour Slmulated lntersætlon Delây

Average Avèråge Àverage
Delay Delay Delay

LOS

lntersectlan Servrce

ORE Rd' 43.9
38.r
16.1
31.3
15.7
27.1

ORE 99w/Sheilæd Btvf
ORE 99w/ilÊiHke Rd'
ORE 99w/Sqnet Btvd'
f ualatin-Shetr@d Rd/Cipote Rd
Tuatatin-Sheilæd Rd/OreSon St
Tul¡Hn-SheN@d Rd/L¡ngor Dr
Tuatatln-SheMood Rd/Regal Ciremas
Roy Rogeß Rd/Eorcheß Dr
SheMæd Blvd Àngor Dr
Rau ndabo, u t I n te r se ctl o ß
¡,leinæke Ró/Dêwey Dr
oregon St/t¡urdæk Rd
All-Way Stop Controlled
SheMood Btvd/Raitroad Ave

SunFt Etvd/PlnehuEt Dr
SunFt Btvd/slEMæd Blvd
washington St/3d AYe
Washlngton St/Raltræd Ave
Ctpote Rd/Heman Rd
Êdy Rd/Etwert Rd
U Nt grc llzed I n t e r sec tl o É
ORE 99w/Brækmn Rd'
Tuatatin-Sheilood Rd/Gerdâ Ln
Smkmn Rd/t¡dd Hllt Rd

Edy Rd/Borchcrs Dr
Etwert Rd/KruBer Rd
Etwert Rd/Swanstrom Dr
Murdfrk Rd/Wtttarette St
oregon st/Llrcotn 5t
Oregon St/Tonquln Rd
Pire st/Oregon St
Shemæd Btvd/3'd St
Shctræd Blvd/Cêntury Dr
SmFt Elvd/Plæ St
Sunet

LOs . Lwet of SeMce, Delay - ¡vs..t t.¡icte detay in the peak hdr for entlre inteKtlon'
V/C - Voture to Capacity Ratio

Unsignatized Inter$tion LOS:
A/À-l'{àJor Stræt tum Los/Minor street tum LOs

Roundabout lnteKtion LOS:
LOS - FHWA túethodotogy Levet of SeMce, Delay . f6try¡ rr.a*olory Level of Seryice,
V/C - HCM li{ethodotogy worst apprcach Volure to Capaclty Ratio

' Indi€ß inteÉction wheF ODOT v/c th6hold5 apply.

Bold indiøþs loætions wheÉ ñitigations beyond thos 8$ñèd iû the ñodcl (d6øiH pPioNly) wæ m¡¡yzcd

0.86
0.80
o.7z
0.85
0.5ó
0.75

0-52
0,56

0.15
0,34

D
D
B
c
B

c
B/B

B

A
NC

A
A

B

B
B
c
A

A
I

19.3
7.6

2.8
5.4

10.7
10.2
13.5
23.0
7,5
7.8
9.2
t'1.4

13,7

18.7

ctF
BIF
A/8

B
A/B
A/B
AtB
A/B
AtE
AtD
A/D

B
Atc

f uatatin-Sheilood/ORE 99W

Tuatatln-sherwood/Regat Cinemas

Tualatin-Sherwood/ Langer Drive

55.6

41.4

48.9

63.8
87.9

1ó5.0

70.0
1ó8.4

320.4

E

F

F

0..r5
0.39
0.64
0.83
0.f2
0.19
0.28
0.57

0.50

0.51

In addition to tbe intersætion operatio4 avemge û-avel speed wæ malyzed using the 2020 NoBuild
forccasts and inteßection operations. Table 8-7 lists the tr¿vel time runs foræasted for Tualatin-

Sherrvood Road æd Highway 99tW. Tmvel speeds on Tualatin-Sherwood Road ile foffi6ted to

dærcase by 35 to 50 perent from existing conditions.

Prel¡minary Traffic S¡onal Warants
P*tl-l""ry 

"tg"4t 
;*ffit" evaluated at all usignalized inteßectioß in the Prcjæt

study under yã 2020 No-Build md 2020 Build tnffic volme conditioN. The rcsuhs of
this malysis æ shom in Table 8-8. Mæting signal wms does not gumtee that a signal

will be irot¿lled. Before a signal cm be installed on a state highway, a t-añic signal

investigation mut be conducted or reviewed by the Oregon DePâ¡tnent of Tmsportation.
Traffrc signal warrots must be met ad the State Highway Enginær approval obtained

beforc a signal will b€ placed on a state highway. Signals on non-state facilities need to be

reviewed and approved by apprcpriate læal officials.

t' Pretimtnary Signat Warrants, MUTCD Warant I (Elght H@r Vehicular Voture). Eight hour votures rere
estimted baFd on æak hour Yotums.

StEred Transportation System Ptan
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30

27

34

34

19

13

33
30

Average Travel Speed
(mph)

2020

Existing No'BuitdRoute Existing

Tuatatin-sherwæd Road Westbound
Highway 99W Southbound
Highway 99W Northbound

* 
Eased on *eys conducted by the oEgon Departrent of rransport¿don betwæn 199t ånd 1994-

Preliminary signal warrants were met rnder yær 2020 Build tafüc volu¡ne conditions at four
of the study intemections in sherwood. Sinc! onþ pe.k hou traffic volumes were availabre
for-study inteßections, peak hou volumes werc factored to estimate eighth highæt hour

:r_"Ic l:lumej. Eighth highest.hour volumes typically rcpres"nt 
"bouiSO.s 

S..nt of p""k
l.o_ir,I:tumes"i 

Therefore,.peak hour volumes we¡e multiplied by 0.565 to óstimate eilhth
hrghest hour volumes. condition A-Minimum vehiculæ volum€ ¡eflæts whethe¡ tneÉ ¡s
enough volume on both the main stfeet and side stræt to wa¡rant a trafrc sþar. condition
B-Intenuption of Continuous TEftic is also a measure of volume, but puts morc emphasis
on the volume of the main stræt. If either Condition A or Conditio; B is met, Wa¡rant t is.",., Und:l:gl: 

"]rcmstances 
(when all other aftematives have been exhausted), Warr¿nt I

can be met ifboth Condition A and Condition B are metto the 60% level. Interseclions
meeting signal warmts should be analyæd ñ¡rthtr to determine if the intesætion should be
improved wilh a signal, tum lanes, a roudabout or increasing roadway connectivþ.

Table 8-7: Averàge Pl peak Hour Travel Spèeds and LOS Table 8-8¡ 2020 Slgnal Warrant Anålysts

LOs lnteß*tion

ORE 99WlBrookman

Tuatatin-
Sheruæd/Gerda

Oregon/Tonquin

,r{urdock/Wittamette

Sunset/^,lurdock

Sunset/5heR6d
Edy/Etwert

Sherwood/Century

Shemood-Pine/3d

Pine/Oregon

Washington/Raitroad

Washington/3d

Sherwood/Raitroad

Cipote/Herman

t¿dd Hitt/Brookman

Sunset/Pine

Sunset/Pinehurst

Sunset/Woòdhaven

Elwert./Swanstrom

Etwert/f\ruger

Borchen/Edy

z0z0 2020 Buitd

2rn0
No.Buitd

P03057-000
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Cond B
Met

Cond Â
l{et

1M
No

No

lmÍ
No

No

No

80x

No

No

No

No

No

No

No

No

No

No

100x

No

No

No

No

No

No

l00f
80Í
No

No

No

No

No

No

No

80x

80%

No

No

No

No

80%

No

No

No

No

No

100Í

No

No

801Ë

No

100x

No

E0r

No

No

No

No

No

80ß

80%

100Í

No

No

No

No

Yes

No

No

Yes

No

Yes

No

Yes

No

No

No

No

No

No

No

Yes

No

No

No

Cond A
lrtet

100f;

No

80x

100,(

No

r00rí

No

100x

No

No

No

No

No

No

No

No

No

No

No

Cond B Signal
¡ilet Warranted

No

Warranted
Signat
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No

No
No

No

Yes

No

No

Yes

No

Yes

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No
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B
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System Circu lation Alternatives
The 2020 Fafüc volume forcmrs indicåte significmt grcwth on some fæilitie ud negative growth

on othes. Selected model volmes for 2000 md 2020 summaiæd in Table 8-9 show substantial
grouth ORE 99W south of Tualatin-Sherwood Road, Tualatin-Sherwood Road md Smet
Boulevud. Negative g¡owth is experienced on some facilities wherc plmed imprcvmmts such æ
Adams Street æd the downtown sts€ets realignments rcdistribute traffic pattems. For example,

Orcgon Stæt betwæn TElatin-SheRood Road md Tonquin Road is expectfd to decrsase by 33%
due to individuls taking the Adms StËt comætion betwæn domtom md tbe northem sælion of
Sherwood.

Tàble 8-9: Peak Hour Model Volumes (2000 and 2020)

2000 za20

Outstanding 2020 Circulation lssues

Several defìcienciæ in the city, comty or state steet fæilities were foud that rcquirc furrirer study

Altemative meælffi have been explorcd on a preliminary bæis to identiry possible perfomance
gai$, but further study will be required to select the preferrcd solutions.

Table 8-10: Outstanding Clrculatlon lssus for 2020

Roadwey

oRE 99W

Tuatâtin-SheMæd Rd

Roy Rogeß Road

oregon Street

sherwood Boulevard

Sunset Boulevard

Segment

Tualatin-Sherwood north to Home
Depot

Tualatin-Sherwood south to
Sherwood Boutevard

ORE 99W to Langer

ORE 99W to Borcheß

Tuatatin-Shemood to Tonquin

ORE 99W to Langer

century to 3d

Pìnehurst Drive to Sherwood Btvd

Percent
Growth

7,7æ

3,250

r,450

875

900

7@

9oo

420

2,800

4,m0

2,250

r,000

600

575

750

EZ5

4%

23*

55å

14%

-33%

-18ã

-17%

968

l-5/Highway 99W Connector

Wshington Couty Ðd Metro æ punuing goal exæptiom to make land ue dæisiom rcgarding
ne€d, mode, ñ¡nction md general location for the bypæs. I¡l additior! Wæhinglon Couty is

currently conducting an alignment study. When goal exceptions are in place, tlre city should amend

the TSP to add the comætor æ a planned fæility comistent with the county Plan and goal excepion.

When the county completes studi€s to select a prefered alignment, the TSP should be ¿mended to

include the prcfened alignment-

sheilæd Transportation System Ptan P03057-000 Sheruæd Transportation System Ptan P03057-000
March 15,2005

Oræon stræt / Ton@in Road

. lnteæction Likely to fait over the æxt ?O

yeaß without any imPmverents.
. Existing roundabout at Murdæk Rmd i5

Edv Road / Eorcheß Drive

. Ctæ spacing to.ORE 99W creats opeationat
conflicts with qææd vehicts spltling back
frcm ORE 99W to btock 8orch€ß Drive
inteffition.

r EfstirE STOP slgn cfrtrots on minor stræt
apprcach witt mt.be sfficient to erc
future demnds,

. lnteffition will have tong detays for Yehictej
on 8orcheß Drive bqrnd to ORE 99W during
peak periods.

Etwert / Krueer / ORE 99W

. Ctæ between ORE 99W and the
mrth of R@d ({ss than 100 fæt)
maks
turning maæweß.

Uròan Grflth Bouridary (UGB) is tocated
ator€ tfÉ west edge of Etwert R@d. R@ôf,ay
capacity impryemnts @tside the UGB hås

mlor Htrictions.
Existing fam hil* west of intelKtion
timits pGsibte stræt re-atignmnts,

SlEred Bt. / Låmer
. CtoF sÞacin4 betwæn mjt È¡b[ic stËt

inteffitions irctuding Higl¡flây 99, Langer
R€d, and Century Drive - f 2h stRt. Vehicte
q|Æ on shered Boutevârd an
temponrity btæk upstream intetKüons
during heavy uF periods.

. Limited attffitÍve mrth-suth drculation
ruts trcm retail on Lânger to destimtioN
in centnt and suth dty. liodi¡¡ng existinB
pmvision @[d make for mJor out{f-
dir<tim ttavet.

. Sheffiæd B@lryard is desl8nated as a
Cott<tor facitity.

. High crcss stræt turning votuæs mar ßtail
uses and Íhæ[s,

L6tlon / Key lss@s

1. EEtUate potentlat mndabout dsi8n. operadms
ãppear to be feasibte with adjoining inter$tio at
lfurdæk Road, given the volums and adracent "T"
shaæd inteffitions, However, the qrade on Ocgon

1. lnst¡tt tntfic signal contro{s that are cffidinated
wlth tlE oRE 99w inteKtion to redKe vehicte
qwe impact!
2. Conslder a rcundabout instatlatiôn ât the Edy /
8orcheß inteffitim.

1. Re¿tign Elwert Road apprcach I that inteKtion
at ORE 99W opposite grnÉt Drive is ctos to 90
degræs.

2. Relmte and realign Kruger Red to inteKt
Elrert Road at teast 500 fæt frcm ORE 99W
iñteffition-

1. Restricted accs at elstiDg intelKtlon with
Sh€ilæd at Langer. Rffial or modiflcation of
existing traffic 5ignat Etiminates qææ btcking fmm
OP.E 99W signat,

2. lnstatt w trafflc signal or r@ndabout at Century
Drive - 12Ú StEt inteffitioo as Kondary âcc6
to retait site, aîd imprded acce$ frcm Cêntury
Drive and tlE danmd Adaffi stræt exte6im.

P6lblê Sotutlom / Optlons

^Aotor 
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l-5 / ORE 99W Conñfttor

' Attemative routing for east.west commuter
and frelght rraffic under study by Wâshin!¡ton
County and ODOT.

. Nry facitity crutd signlficantty red&e travet
demnds forecsted for Tualatln-Shefl@d
Road coridor ln this report,

Signal spac¡ng on luatailn-Sheilæd Road
shoutd be 1,000 fæt apan.
Existing and ptanned signats do not compty
with this standard.

North-euth cÍoss circulation is llmited for
retalI Frvic*-

rwghty 200 fæt further suth.
Læatlon / Key lssues

t"

1. Existing traffic sigmt may æed to be rerored or
rþdified orc lw signal on Tuatadn-strerwed Road
at Adams Street is buitt.

2. Signats on Tuatatln-Slpilaod Road stmtd be
interconæcted to minimize detays ftr east.west
traffic.

P6slble Solutloß / Opdons

comer of this inteffition may make ttE rcundabû¡t
design inapprcpriate.

P03057-000
l,larch 15, 2005

oRE 99ll/ access conrrol. sevsral discussions were held betwem city and oDor staffregarding
æcess control along ORE 99W. A genml acæss @ntrol plm hæ been agrced upon (i.e. wìterc 

-
æcess will be allowed on oRE 99w in shevood). Howeve¡ therc has been some æncem on the
paft.of both ODOT md the City that by limitin€ all acss to right-in, right-out only (de facto, by
having a mised mediæ in the center of the higtiway) wilr c.ot"-tlt" o*ã fo, u targó numuer orú-
tums at signalized intersections (in paficula-, smsevoRE 99w). Bæed on preliãrinary deveropment
plms for prcperties located between Meinecke (the next traffic signar to the north) m¿Sunseg ¡i wæ
detemined.that this wouldìikely not be m issue md that the plaÃed capacþ at that intmecóon
could handle the volume of u-tuming tnffic that might be qpected.

lmprovements

Motor Vehicle Master Plan

T,h" iT?-y-:-:lo needrd to mitigate 2020 future conditioß combine borh those identified in prior
plans (the \ilæhington counry TSp, Metro's RTp, md the oDor srlp) and those deteminedL the
9utc91e olthefmsportation System plan analysis. The improvemmts are shown in Figurc g-9 md
listed in Table 8-l l.
The cost estimates shom in these tables- are taken from prior pran documents, or are estímated by
DKS Associates using standard assumptions for new facilities. Further refinement should be maãe of
these estimates prior to capital budgeting. g
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Tabte 8-11: Ctty Stræt Proiects

1

2

From

Pim stræt
Tuatatln-Shemæd
Red
Adâm AveM
cipole Ræd

Lincotn Stræt

Wittamtte

99W lntectåte 5

Comtrct¡m of 3 taß road

Cffittrtion of 3 lane road

CmtrKtiø of 3 taæ road

Signat t¡ming/intscmn<t projæt

Exteníil/reatigmt (3 lams)

Extmsim acros5 nit r@d tncks

Phas I of the DomtoM Sh€Mæd
StrætEape l{aster Plaî
Pha* 2 of tlE DwntoM StrMæd
strætsp€ ¡itåster Ptan

Phâs l-6 of the Domtom SheN@d
Street*ape I'tåster Ptan

atignmt to be detmired

To

Tuatatin'slrcrwood Road

Hom Depot

Tutatin-SheMæd R@d

Edcheß Drive

Pire Stræt

5unFt

ProjKt

Funded Llotor Vehlcle Prolects

CIP/T5P

CIP/TsP

Cost

{5r,ooo'9

$ó,r00

52,200

52,800

550

s2,800

52,s50

51o,8oo

s2,550

s{,7OO

N/A

534,5il

3

4r5

6

9

10

TsP

l5P

ctP

ctP

City

Clty

Ctty

RfP

11

12

13

læatlon

Adam AYmK
Adaß Âvenw

Century DriYe

Tutatin-Sheffi@d Rqad

Oregff Stræt
Pim stræt
Otd T(M Streets

canæry ArGrials'

Future Phas'

99W Connecttr

Subtotol (CIW)

Funded hbtor Vehl.Ie Proiects

RTP/Washlngtm
Cflnty TSP

RIP/Waúingtoo
Cænty TsP

TsP

t5P

I

7

8

Hwy 99W

Eorcheõ DrlYe

oRE 99W

oRE 99W

Clpo{e R@d

Hwy 99w

fflger
tâdd Hitt Road

Widen existlng road to 5 taffi

Md€n existing road to 5 tami

lnterstiffi sfety improverent

lmprove to collætor standårds

$15,900

sr,450

sr,550

59,000

Sz7,wSubtotal (County)

lutatin-SheNood R6d

Roy Rodgeß RGd

Êtwert Ræd

Brækman Road

Developwnt

From To ProJæt D$crlptlon

Constructlff of 2 lare

Constrrc$m of 2 lare rcad

Cmstructiff of 2 taæ road

Phàs 2 of the domtown Shemood
Streetsåpe ¡llaster Ptil
Phaæ 3-6 of the Domtown Shetrood
strætscãpe l,lastd Ptm

source' C6t

$1,5rÌ
s3,7,00

sr,900

51,r50

sr,050

2t

27

23

11

Gerda L¡ne

oRE 99W

oRE 99W

Cipole RGd

oRE 99W

oRE 99W

TSP

l5P

T5P

City

City1Z

L@tlon

Future Phas"

Gatbrleth Drive

Cedar 8røk Way

South Læp Road

Canmry Arteriab"

Subtotal (Development Reloted Projeccs)

14

15

16

f roflic CØ¿rol Enhancemnts

ProJect Derrlptlon

Âdditioml tr¿ffic controt reasre
Remve Traffic Signat- lnstatt ral*d median

Retrbve Traffic Signat, Attow left5 in onty (rc tefts from Lânger to
SheMood)

ln:talt Traffic sigmt or Rdlìdabout

Traffic Contro( Enhaftemnt (conlider roundabdt)

lNtalt Traffic Signat

Trâffic Cmtrcl E¡hamemnt

Sourcer C6t

s30o

5100

s150

s275

51,000

5250

s250

ctPTsP,

T5P

TSP

T5P

t5P

T5P

T5P

17

18

19

z0

Læatlon

Edy R€d/SorclEß Drive

l-ånger Drive/Tualatin-SheM@d Rcd

SheM@d Billevard/Langer DriYe

Shetrood EqJteYard/Century Drive

Oregon sûæt/Tonqjin Red

Ádam Stræt/Tuatâtin-SheMood Road

Shetræd Btvd/g¡ret BtYd

Subtotal (ftof lic ContÍol EtúprcemenúJ)

fotul (C¡ty Funded) s36,875

' PrcJ(t c6t3 pald ôrcu8fi F¡blk/prtr¡te Þ¡ftrershlp.

s37,250Tota| (Other Fund¡ng:

' s@rce: RTP.¡áetro's Reglooat syltm Ptan, T5P.Àìldgati6 Requlred Ba*d d shefwwd lsP À¡Ètysii, clP.clty of sherveod capibt lmprdffit Plân.



Traffic Control Master P[an

To guide future implementation oftraffic signals to locations that have the muimum public benefit
by serving srteriaycollector/neþhborhood routes, a framework mastér plan oftraffic sìgnal to€tions
was_developed (Figure 8-10). The intent ofthis pla¡ is to outline poteniial locatiom whãre ñrturc
trañic signals would be plæed to avoid conflicts with other deveropment site oriented sþar
plæement. To maintain-the best olportunity for efficient t.affic sig-ml coordination on 

"ioi"ls,sPæing of up to 1,000 fe€t should b€ mnsidercd. No traffic signal should be installed unless it mcets
Msnurl oflrn¡form Trsfr¡c control Dev¡cs warr¿nts. Thelollowing key traffic signal issue
should be addressed witlin the t'¿nsportation policy ofsherwood:

Establish a t-affic sþar spacing søndard of r ,000 fe¿t and a ffic sþal mter pla to guide
future trafñc sigml plaæments. when this standard is not met, aaditiJn¿ evauatiðn s¡oùa ¡e
prepared to æsue signal progression could be efficiently maintained.

Trafïic sþlals disrupt traffic flow, Their placement is ímportant for neighborhood accms, pedesbian
acms md Fafüc control. To not utilizc the limited plaæm€nt of trafficiignals to a"*" pri'""t" l-a
holdings will limit the potential for ue t¡at will gænily b€nefit the pubþ neighbortræds ana
pedestrian access. Limiting plac€ment oftraftic signals to locatiom that æ pubùc streee would
minimize or eliminate th€ potential for taffic signals solely seruing private æess.
Emergencv Vehicle Preemotion - some ofthe €xisting trafñc signals do not have the capability to be
prc€mpted by emergency vehicles. This is a significant ðset to rcducing emagency respome time.
This technology is rcadily available md includes receiven at æch intenecior¡ trmmittm in
emergency vehicle, md conhol units attached to the aiiting signal entrolle$. The existing
contolleß may requirc upgndes to enable this fature. The gençral cost for adding thæe uits is
s I 0'000 per inteßection. This type of imtallation is required for every trañic signã in the city.

TmÊic sienal coordination - The existing traffrc sigmls along T\ulatin-she*ood Road are not
configurcd to provide prcgresive traffìc flow through tom. There is no interconriect or coordinated
signal timings. Interconnect ed cÕordinated signal timings shoutd be mnducted for the traffic
signals along Tualatin-sherwood/Roy Rodgers Roads betwæn Borchers and Langer (to include
Adams st¡eet once it is built). Modem intercomect is prcfered md could be eirhu modem
interænnect or mdio interæmect, depending upon the specific ænditions. Therc æ existing loop
detectoß, so duing peak periods when volme fluctuates, the controrlers are mponsive to chmgå in
demand on an individual intenection basis. To upgmde these signals will likely rcquirc upgndeã
communication (either modem or radio intercomect) and new signal timing plam. ttre uüraae cost
may mnge up to $5,000 per signal.

oRE 99\Yfrualatin-sheruood Road Gap out Time - In conducting bæeline intersection analysis, it
wæ noted that the "gap out' time between vehicles at the ot{E ggrvÆulatin-sheruood Roaá
inte6ection is set to a very short 0.5 second. simulations rum indimted that the signal would often
"gap ouf' before the queue was exha*ted or beforc 'tnax græn" was rcached, bæause the next
vehicle in lhe queue could not get to the loop detector fæt ãnough. By setting the .,gap out" time to
I .0 second, the analysis indicates that the inte*ætion \ryourd woik rnuctr bettJa witñ qieues cteæing
on a rcgula basis. This is something a signal technicim could adjust fairly eæily in tire ñeld md
would likely have a significalt positive impact on the oper¿tion ofthis intenectiôn.

Shem@d Tnnsportatlon System plan
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SimTraffic Simulation Summary
Bk+St Conditions

of All lntervals

SimTraffic Performance RePort
g¡+St

l: SW Elwert Road &

0.0

1: SW Elwert Road & HighwaY

99W Performance movement

9t27t2007

Start

EFìt:Iir,nÊi
Total Time (min)

T jÈ!:èiRff si.$eittn!"r),
# of lnt€rvals

&ä,f.ä.RÈiil ìllF't{p,,
Vahs Entorèd

Denied Baforo

4:00 4:00 4:00 4:00 0.9 0.4

o.4

99W Performance bY movement

'1i.,?¡{i,ìgÞ.n',,,21t"s,, r":,:,i$i

o.o 0.4 0.8 0.0', ïiì' AAe,iiÌi0,, 
"r{i$'

15 15 't5 15 15 15 15 15

22222222

912712007

4:00

1789

6'17

164.8

SimTraffic Report
Page 1

0.8 1.1 0.0 1 0.0

0.8 1.1 0.0

o.l 0.5

, ,t ,,999.', .rt:q09,.ì 19?lì':ì¡i. e3tììiii1ìarí'tF-ã. l.;::i '.pL-5-ì'.'...r-pJ,"".r .']q99
0l100000

.r;;:$i .,ti!iün.''$ul:iii¡#ii!iIu$ilr.$.þ üS9.l,i::r:irì¡r$'rrî;.ulll, iiÈ:.:Ë',1 ìi.;l
1972 2011 2027 1973 1961 1943 1974

r, ir':i;,1 .Ê!'iiiiil:,t

650 614 670

.6 172.5

. ,' ..$,:t;lz,;*, .'.'. .. '';;'1.. t ' ;il : , .,,.

4.3
.,t, t, ,.2J;9".'..,. ' ¡.'t.:-.:l¡:,t..r;... . .. : . l '. r

2000

71.6

Fuel

lnterval #0 lnformation Seeding

SlâiirT:jf.rA ,.1.; .

End Time

:','ii4Piþ;r. r,.,r
'!.fi$ ',,,Íl¡:{,{p"!Sj;.ì::jilS,i$iiìti$9$F,.'ftp.:,,!råF,$'Èiril:[14Þ-,ït"'i+', 

ìigp-jrj

71.A 59.2 67.3 63.6 62.8 ã2.O 60.3
2: SW Road &

Total

2: SW Meinecke Road &

99W Performance movement

1 0.0 0.0 1 0.0 0.0 2.'l

Performance by

0.0 0.7' o::ïiL 5ti0¡,' .'1ì.Ìrir,ri,i6?f

0.7

movement
j:,. :, '5 . t', ,. ,.:. . , ,,.¡11; :

Factors-

lnterval #1 lnformation Recq4þg

End Tims 4:15

Volumes adjusted by Growth Factors.

Vehs Entered 907 1919 1864 1798 1789 1851

bbó 694

D¡stance

Total Delay(hr) 4.5

Stop Delay (hr) 2.1

õiií¿1ry,.ãiir+' 1a2.,i . ;,:' ' j: ,,r : -' : '

3: SW Edy Road & Hiqhway 99W Performance

0.0 1.1 0.1 0.0 0.1 3.4

0.0 0.

&

Total

07038 - Pfeifer Zone Change
GAJ
Lancaster Eng¡neering

0.0 .0

o.2 18.0

,-d.lii'ii:¡ 4?idl'', 40. ia"', :.:i5"310

' ir '.
:,itri:

SimTraffic RsPort
Pagê2

, ' ,,,, 1+gffi'.,,;"-i,ìld.l:3i :,i¿..;"C.P'g4jtr,iijl]!1"{¿giyii:jl};ä1-?fti,rè-;,,,3+*4$u*.,.i,;g¡.¡g' ,"1::i t4?
41,i".ì 1iz.s t67.6 172.5 167.7 1e¡..2 164-3 1o+.8

07038 - Pfaifer Zone Change
GAJ
Lancastar Eng¡neer¡ng



SimTraffic Performance Report
Bk+St Conditions

4: SW

Total

Road & H 99W Performance

SimÏraffic Performance Report
Bk+St

8: NW 12th Street & SW Edy Road

Delay

Stop

8: NW 12th Street & SW Edy Road

Performance by movement

9t27t2007

2ry.,7",:lg4:-s"
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Rogers Road & H 99W Performance by movement
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4: SW Rov
Performance by movement

Total
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5: SW Edv Road & SW Elwert Road Performance bv movement

Stop Dêlây (hr)
si Edl¡vê,h\(Ð

5: SW Edy Road & SW Elwert Road Performance by movement

3.7

9: SW Roy Road & SW Borchers Drive

Total 0.0 t.0

07038 - Pfeifer Zone Change
GP-J

Lancaster Engineering
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9: SW Roy Road & SW Borchers Drive

Total Network Performance
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6: SW Road & SW Borchers Drive Performance movement
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7: SW Drive & SW Road Performance movement
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Queuing and Blocking Report
Bk+St Conditions 9/2712007

lntersection: '1: SW Elwert Road & Highway 99W

Seryed
Maxirnum.QEþi.¡e (f¡)
Averago Qüaue (ft)
95!h Qu.9.t¡9,(ft)
Link Oistance (ft)
Upst¡?rn,BlKTime (%)
Queu¡ng P€nalty (v€h)

St-o-(ragþiErìáii.D,lsli(f t)
Storags Blk Time (%)

oqÞuiiìs jPÈnaityív.ölt),

"?-8.0ri ',,.-Q7 ,f,..9Ê9;:,;.,S7riì -ep .ill9J r -4!-s.""'

lntersection: 1: SW Elwert Road & 99W

Directions

Queuing and Blocking Report
Bk+St Condit¡ons s/222007

lntersection: 3: SW Edy Road & Highway 99W

SeNedLTR
lQrj ,'!r9
a4 72

153 1r -O
3032 3032

L <<LRL

71 3ô0 412 171 520 443 411 303

'f
16--9Ì. i?_*,,.".4.tQiì., ,{,qQ..._ l"aí. lsrr (g?,' ,.^Ap? 499
't 10

4172371 1051 1 051 1051 1 05r 3921 3921

Quaue

lntersection:3: SW

Queue

."....,,1t.: .':r l

. :59.ei:,¡,.*.Ç"9¡, 1, r ;,.,
1il5 1645

It:\,.. ii: :i ,

(,Y")

Queu¡ng Penalty (veh)
Stoîäsg,Bai,Þ¡Þt (ft)
Stoøge Blk Time (%)
oú9- rls'P!ìnpity. N¡ilr )

lntersection:2: SW Meinecke Road & H 99W

Average Queue (ft)
gsûil,e¡ùdr¡e (.ftù' 'r

L¡nk D¡stance (ft)
updtr.¡iainrBiß"'[i¡ie

D¡rections Sewed

07038 - Pfeifer Zone Change
GAJ
Lancaster Engineer¡ng

LTLTLTTRLTT

Blk Time

07038 - Pfeifer Zona Change
GAJ
Lancastor Engineerlng

Average Queue (ft) 20 14 46 42 20 231 232 0 191 56 52

LinkDistance(ft) 1364 1364 2484 2484 3921 3921 3921 3921 1781 '1781 1781

Queuing Penalty (veh)

Storage Blk Time (%)
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Queuing and Blocking Report
Bk+St Conditions

lntersection:4: SW

Directions Served
MaNirn uñì | 0!r. "dü.d 

(f {)
Average Queue (tt)

95th'Qq,eueI$
Link Distance (ft)

lntersection:4: SW

Roy Rogers Road & Highway ggW

LLT

9t27nOO7

.R

?trit. .1.ef,:,,'rlg
131 92 26

,¡!2] ¡â!,2, 1.i,ip-$
1645 1645 1645

Queuing and Elocking Report
Bk+St Conditions

lntersection: 6: SW Edy Road & SW Borchers Drive

9t27t2007

R
'p.p3,
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9.1:9
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o
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464
e41
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I-TRLTRTR
2,,1!
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l$ r .3"9.0.:l
200 303

, ',iliþ-,, ,2¡,4,ì' , 280
49 15't 156

., 
:3"6 

.. : 9q"Íi:,';fþ7,,,..i:tr* r,' :3f,p.'
2027 20?7 2027 2027 1645

.t:622.
1645

LTR

üp.,strèerír-e-lk:Iine,(,o/;)
Queu¡ng Penalty (veh)
s,tqçàsþf$þy,DÌs;tifii
Storage Blk Time (%)
a'¡:i-ËûìñörÊêüti()iëtit)

i,l',:,"II

:,

Roy Rogers Road & Hiqhway 99W

Average Queue (ft) 708 757 TS7 266

Link D¡stance (ft) 1656 1656 1656 1656
U$fl'dàrùi,BtlìTiiüe (c/t) ^ l*'
Queuing Psna¡ty (veh)
SJöiäeiUiBãy'Dìsf(ö '"ì'
Storage Blk T¡me (%)
A':¡èliilñUlPënäl'ty1úèh) : . tr, r'.. 

l

lntersection: 7: & SW Edy Road

Directions Served TR
lvti¡j-(i"r¡ç,Q-qe^!.e.,:(g).. . .49 , 9.rtq "¡g.9_ , 

5,
Average Queue (ft) 33 238 58 I
s,lltrriRÈ,1¡äèi{ü},ìir,,; ., :S-3*.i;iiìqt;_3.,,., r.tâ,. r:it3l
Link Distance (ft) 369 964 417 417

U pstreqmt Þlk.Irne .(o/e )
Queuing Penalty (veh)
Storagci BdyDist.(fr)
Storage Blk Time (%)
oüeqlnslerâW (veh)

lntersection: 5: SW Edy Road & SW Elwert Road

' 'ì : :r i l

Road

Directions Served LTR

lntersection: 8: NW 12th Street & SW

D¡recìtions Served TRLTRT
\tr_aiX!rrv¡ti9.ùlÞ"-t¡"Çl(t)
Average Queue (ft)

Pgfô:t$q,ç,{si(Ít"i
L¡nk D¡stance (ft)

.ürÈ.:sitl,e¡âñ 
j"BjkrÏ,¡raè,Fi"").

Queuing Penalty (veh)
stQiäþ-6:ìÞäÍlqisi;,(4) ^ 

"

Storage Blk Time (%)
qú"ëûi¡ö jFÞ-äâf,$.(yi;ri)

9zir :r--,rli' ,.-,'ì. ,ri:. :,
68

. re¡: ,": .::1. i. .,,ì::i. ; . 1 ,, , ,,r
148r'.

{q-
LTR LTR

,' 6'J : 
7?4',t s3

.l"6a l :f,g.

1364 1204

29

.': :

07038 - Pfeifer Zone Change
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SimTraffìc Report
Page 7

07038 - Pfeifor Zone Change
GAJ
Lancaster Engineering

SimTraffic Report
Page 8



Nework

Queuing and Blocking Report
Bk+St Conditions

lntersection: 9: SW Roy Rogers Road & SW Borchers Drive

Average Quêue (ft)

sã.ilïi.8ì1iì¡.e,i(ft ):
Link Distance (ft) 1

urþêtroäînì BjärÏìrhs ("ó)
Queuing Penalty (veh)
51¡i¡,sgþ!s?yiloßt ($.i'
Stolage Blk Time (%)
oqé!¡iio Póaiãllyr ft elì)

SimTraffic Simulation Summary
912712007

Summary of All lntervals

Start T¡me 4:00 4:00 4:00 4:00 4:00 4:00 4:00 4:00

Total Time (m¡n) 15 15 15 15 15 15 15 15

#oflntefvals 2 2 2 2 2 2 2 2

Vehs Entered 1855 1923 1920 187ô 1804 1772 1795 1851

Starting Vehs 660 645 614 6ô7 612 690 583 6'12

DeniedEnfyB€fore 0 0 'l 0 0 0 0 0

Travel Distanco (mi\ 2104 2072 2056 2083 2042 2031 1989 2Ug

Total Delay(h| 62.3 63.6 55.0 62.1 56.1 55.9 47.8 62.7

Fuel Used (gal) 178.9 174.2 169.0 176.8 171.9 165.0 166.1 165.9

lnterval *f0 lnformation Seeding

End Time 4:05

Volumes adjusted by Growth Factors.

lnterval #1 lnformation Recordinq

End Time 4:15

Volumes adjusted by Growth Factors.

Vehs Entarod 1855 't923 1920 1804 795 1851

,i$Þ.5,,.''¡,l,,tiPt
583 612

D¡rect¡ons Served
MaxirnUm.Qire.ue (f¡)

07038 - Pfeifer Zone Change
GAJ
Lancaster Engineerlng

9127nOO7

SimTraffic Report
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614 667 612
,ì jì€_s-ôir-:.':.ar:;,9-s:s',Ëì:'l';i{üCIlir ¡þffi,'l'',11;¡341i i ,i_8liQi , .::7s-b.lÌ', Ì:rìi'Q¡ö

00100000'. :-,. .fi i'' .l,,.',-2 .-. ".',ê'ì.l,. lii$r,i:T,,,t". ,1.,," ',,,'-lii.'" ',t'¡tii :. ,'. i
2104 2072 2056 2083 2042 2031 1989 20,4,9Travol Distancs

(sal)

07038 - Pfeifer Zone Change
GAJ
Lancaster Engine€ring

62.3

178.9 174.2
rì I 3g.E9i" : :;t r 99?01:'

165.0 166.'1

52.7
,...ðÌåp

165.9
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SimTraffic Performance Report
Bk+St Cond¡t¡ons

1: SW Elwert Road & Highway 99W

9127t2007

0.6 2.5
, f i!¡5;1 

; 5p"$.i::l1i!9. g{1i;:¡:,,.2
0.0 0.5 1.0 0.0

SimTraffic Performance Report
Bk+St Conditions

4: SW Roy Roqers Road & Performance by movementPerformance by movement

o.2 0.8 Total Delay (hr)

P,i"!ë.!.í¡ì&IuGÌ.
Stop Delay (hr)

$.tiPii"l4{rê,þd$¡l:

4: SW Roy Roqers Road &

0.1 1.7 I .4 0.0 1.5

by movement

0.2 0.8 3.3

9t27nOO7

S¡mTratlic Report
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Highway 99W

't

Total Dêlay (hr)

Þ31äff.v,ësii(Èt' '
Stop Delay (hr)
qro-,Ëlivçþ, (s,)"

1: SW Elwert

0.2 0.2

0.1 0.8 1.

0.0
.,';::ti'-c, ;39 r:!åEÈ?,, r"1liæì:jèi.9-*l,rìlijrV , tAF,,f.i-r,;8I;Þ,0.9 3.2 0.1 1.6 1.3 0.0 0.9 I _O

,,,.-2riþ.. 1.695 ,.ap. ¡-l ,,16;00.2 0.7 2.4 0.1
.,,:,,,!,i?,:..1#..i11i9.-s-Ê,,1:,.1¡;ill.ij:tpÞ. i,ir9$-iÞtl-.ir.-6jÊ;ìr,:1,þ",.7,ii9,,1ir::t8.3, 1.9i+ qqi5:. i7a.,9 ,'!,?

35,7 28.,9. , 1,Þ'i-6,i', l"qgl igp$ . ,,ì3i,äj irïq J'iìr,1it3 .Pt ..i4.6is.:: :l?'.Q¡,ii!;?.1

Road & Highway ggW Performance by movement

Total
Total Delay (hr) 14.7

Stop Delay (hr) 12.4

5: SW Edy Road & SW Elwert Road

Highway 99W Performance

Performance bV movement
2: SW Meinecke Road & H 99W Performance movement

0.'t 0.0
'.:53id. r 455

0.1 0.0' .5æ -{-¿it3

0.2 0.1 0.0

0.1 1.0 1.4

2.2 0.0 0.8

I 3.5 3.5

0.0 0.0 0.0 0.0 0.0 0.0
r. :i(i.2: 51,-ltr ,ì:{4.r0:

0.0 0.2 0.1
J:T :. 61ì4 i.,tz' qi4. 6s.r 14.10.0 0.0 1.0 0.0 0.7 ci.z

1-3É

0.0
0. 1: 

- 
49.Þ,.,' içs-ä j:,;Ë :ü¡j,{,9ì? l:,: i 4ii, r ,,011,., ;,E"fiçr,.., 1,7ì,,., Çrl

99W Performance movement

i.,'ri:.i i,:,, i, ;" iìi6.ip.Ìlr;liþ.ilr, .iôjg,ì,i,:,.i?*,$ i,:ii'$ü¡+r,Ë-$i :.,,¡iir0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o
4ii5j
0-0

0.0

. ,,9i?,
0.0

,i4;€, '

0.f 0.0 o.2

Stop Delay (hr)
s"¡;Ðél¡ür lÍ:(Ðl

2: SW Meinecke Road &

2:þ:8-"

2.2

:,r.;, ,'::. r,., 
".. 

:riìS,l(¡;,iirß-líit;::,.9,:Zi ,.i:'sj$'':'lj-3;.{r.r.ì!Si'0. .1,.,9i7 ... l.O

i.q,3 :,,q.€
0.1 0.0
4*-. ri,:..3.i.,9

5: SW Edv Road & SW Elwert Road Performance by movement

SW Borchers Dríve Performance by movement

4.8

Stop Delay (hr)
slDäliveh (s)

3: SW Road &

3: SW Edy Road &

1 1:5

99W Performance movement 6: SW Edv Road &

0.5 0.o
ri . iî . iiglgj"c.i,Ë,:.i:1,:, íilþT7":

0.5 0.0 1.0

Total

7: SW Langer

1 0.7 0_o 0.0 0.0 0.0 0.0 0.0 1.9

0.8
'5613.. ':i 0T tg,B. giai. ìiT.Í,. ..i:,;i¡"7,,'fl*"l,llr,oi?i+t.:j45¡¡r197lg,"9".,ilr19€ :4.? .,r(?ig

Highway 99W Performance bv movement

0.4 19.3

0.1 0.1
Þli5: p,1L-' ,-* .:?9"(jji'-?lig ,';..,.i , s-?*rì".6f. ?-s-;o0.1 0.6 0.0 0.3 0.2 0.0 0.0 b.o 0 3

ro:i -.:. .,9þ... 
"!,,1J0.0 0.0 L6

ii-e.5.6^i,P^6j\T¡,ti¡q-0-.$i1{i.1{ii *r i:-,..jj!ì:l:-6.: rrìi.i:.!¡i.ei' i ,t6.,,,:,. 0.2' ,;,S:i :, ¿¿:s

Road Performance by movement

0.0
Total Delay (hr)

P"þ"1Ê"Tlt'"vrëå.{S).r:i:::.
Stop Delay (hr)
$lDënvrë-li.iï.ÈJ*i.ì

4.7 0.3 15.8

0.3 0.0 0.0 0.0 0.1 0.8

rli., : rr r'

07038 - Pfeifer Zone Change
GAJ
Lancaster Engineering

07038 - Pfeifer Zone Change
GAJ
Lancaster Eng¡neering
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SimTrafüc Performance RePort

8: NW 12th Street & SW EdY Road Performance bY movement

3o1 1Þ"2 ;Ð.0., -4r.1 20"L", ,1:9.i,6. llp.Sl2,:j'"s,9 r .9.4-. . 21.9js-l,?ft7'

0.1

,,,âe.iâ
0.1

t,9:}

Queuing and Blocking RePort

lntersection: 1: SW Elwert Road &

lntersection: 1: SW Elwert Road &

Direct¡ons

Queue

2: SW Meinecke Road &

07038 - Pfeifer Zone Change

GP"J

l..ancaster Eng¡neer¡ng

9t2712007

99W

99W

99W

, :f -t'r I
l

912712007

SimTraffìc RePort
Page 5

0.2 0.1 0.0 0.'r 0.1 0.3 0.0 0.0

- -o-?,8.. 2,9$, . 8il ,,:5al-8- 1,?+:6.,

0.2 0.0 0.0 0.8 0.1

räiiìi"',io-il¡3,:'ib. lâ ì, .1,Íi,*";9:gJ.
0.1 0.3 0.2 0.0 0.0

340,
0.7(hr)

8: NW 12th Street & SW EdY Road Performance by movement

Total

9: SW Roy Rogers Road & SW

'3?;q

2.5
.25.8,.,

Eorchers Drive Performance by movement

1.0 0.0 1.0 0.0 0.0 0.0 0.0

R
; ..ì -:t:g:.:ì'-"1,:l' , ,'.tiì..Ì," rj'lï"t.ì'1.ïr 

" :'llr!"'í'.:r:'-i ':,

Totial 0.0

4Q'o
0.0

9e.þ

2.9
21:,9"

2.2

?lr.pl

(hr)
S!ÌDeW-Ên- (s)i.

9: SW

Total

Total Network Performance

Total

o'1,r0 2,,4;.1¡:',4?lr. :,.?..1-a,l .#i..sìl :,14'tiß'r.i lO,
o.7 a.2 0.0 0.8 0.0 0.4 0.0

+-;â'' -2: ,ì?.6,i3lr I gjE

0.0 0.0 0.0 0.0

2€-,9 " JtiT' -40,Q1.1¡f.71$¡,, :.19þ:. "e-g:Sl:,,,ì,0;4 
. 41 ,, 4?..s;,,i 23t8i:., .'+q

Road & SW Borchers Dr¡ve Performance movement

07038 - Pfeifer Zone Change
GAJ
Lancaster Engineerlng
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Queuing and Blocking Report
Bk+St Conditions

lntersection: 3: SW Edy Road & H

Direct¡ons Served
¡¡Aìf ¡Fr,qr¡ q5¡e.!e.(.ft)

Average Queue (ft)
95,th,,8!€.ria (ft)
L¡nk D¡stance (ft)
uÞ.sÈrëärn iBlk Tj r¡e ( 7" )
Qu€uing Penalty (veh)

Fi'órqgei.gay ü¡st'lit)
Storage Blk Time (%)

Queúing'Penslf y (vq'h)

lntersection: 3: SW Edy Road & Hishwav g9W

Miix!Ì.ñ¡¡m'þr¡,eüõ.ff t).,
Average Queue (ft)

95tþidüeii,€i.i(8) '
L¡nk Distance (ft)

-qiÈ.tr,á.arnlBllifirne-("/r)
Queuing Penalty (vêh)
stcjrãs"eiEey; qiÉi (ft )
Storage Blk Time (%)
oì:efu inþ Þj:¡çlþ(¡i-étì)

TR

07038 - Pfeifeî Zone Change
GAJ
Lancastêr Engineer¡ng

9t27t2007

TR

_ iì ..:¡ . . .-c1.

Queuing and Blocking Report
Bk+St Condit¡ons

lntersection:4: SW

Directions

Road & H 99W

9t27t2007

99W

?,Þ9
231

9,f"9.
296

L

,;'1"8?
117

411
296

I
0

L

,'7-q5
425

i88-?

1631

LRL LTR LTRL TTR

: , lii;

:f..99;.1"94..,,,J.4.Q.':;l*49.*.,ì;ê9y'¡':,,l,,7,..9r,i..&oL,.7--.{,8,.,.,,7,g..9.,.'"Þ.-o?66 146 104 63 2U 49 543 451 qt 3i14

1lg ??x, , !.!( . ,"4,Þ.r. .,,: ,3.:tl 91. ..,E4E -s".e7 .s_Ip 898,296 414 414 414 414 414 i781 äAl lriSit lle.l

t¡e¡tiçrù¡¡0.;.Qlú*äÍ-é|(fJ,}¡,,,."I,¡i4;r,.,,i-y¡?.Þì.ì.r¡lga,:g,q,s-
Average Queue (ft) 456 612 227 177
þ$lAÞ-r-e ,{lt)_. så7_ 

",Ç.9?" ,.;?,.3,--o- ,,_s-.a.z
Link D¡stancê (ft) 910 910 910 2OZi
.!p.,$çeFeß,T,in'"fv.el ..,?r,,5-', ^ .,

Queu¡ng Penalty (veh) 4 12
S!ò.ress.iP.êy,,CI."($ti(,!t)
Storage Blk Time (%)
ou..qii"jöÈipë".hìå!ly,:i.9li"Ëù, i.:. ,l:r:,,::,:" ;. ,,. ; ,,

, !,-01
193

.,;"?9.0,.r,:L19..., '¡?-8"0.,,,?a9 t?o0 .r7p ,..¿g154 '147 129 94 29309 61

?o27

ooì^/

!q? ji1221¡' ,13..54 ?-qq 2,7,9 , ?:tS op
2027 i631 1631 .1631 1631 1631. .",:9r..t '"1' ..

0'l
iì

lntersection:4: SW

Diract¡ons Sorusd

lntersection: 5:

Road &

TTT

.e.?q !59.
1631 1631

..?iìqi "",æ3il' ,j ',j i 
'ì iiii.i,i:;,-'i::.il,.,iii.. , . . .".; ...: . ,' :¡;i:Jl...,,:542 50s Average Oueue (ft) 229 328 329 293 46

L¡nk D¡stance (ft) 1656 i6S6 1656 i656 1656 '

Queuing Penalty (veh)
Stolage Ba)¿ Dìst (ft)
Storage Blk Timè (t")
Oqè.ríjhdip,:êlÞ:lþi rrÌ:i' . ,i,,..,...,., .,,, '. 1,,,

SW Edy Road & SW Elwert Road

Directions LTR LTR LTR

53 68

'ii:rì1$il:,:r:';,::T.jìii:r'1 r;:r ..r;i].:: , ,; , .,.',

.j

S¡mTraffic Report
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lntersection:6: SW Edy Road & SW Borchers Drive

Directions Served

Average Queue (ft) 62 198 17 252 18 149 27

Link Distance (ft) 1229 1229 296 296 428 1152 1't52

Queuing Penalty (voh) '13

Storage Blk Tlmo (o/o)

lntersection: 7: SW Langer Drive & SW Edy Road

Queuing and Blocking Report
Bk+St Condit¡ons

lntersection: 9: SW Roy Rogers Road & SW Borchers Drive

D¡reclions Servêd

l¿Þi_¡i¡rìËr&-r$,¡.ê-tjäi{ixi:j;iiji.illrrüiþffiÌ;:[al#,].i'åéEF,,rÌ:å(ãì+l *zjãâ,j:..åçËt:,i..Ibr.
Average Queue (ft) 4 221 227 16 214 22'l 124 11

s5-$;çùä[eiïft¡ì;l,j' ",,,,:,.1Ï;tþl;.!31?li-;i. a]iìj,i' j'ï--?äfü:i¡â9.iÈì"'ì,?,8:7,.,'L E-9'

L¡nkD¡stance(ft) 1962 1962 1962 910 910 I'10 1152 1152
trÈs-t',e,ãrö'Fjk:üs'Þ-:ltdi::i :..1:;:ìiiiìü",, :, i,",ì"':..i," :iliirj',i' .;ri .,'lI '"

Qu6u¡ng Penalty (veh)
s,-tol"sg-ãÆS*5W$.i r;',,1 ::,. ,' 'i..i;', ',,:; ;r.ì, :.
Storage Blk T¡me (%)

Oeä!äinüiPiêiËiËlÞfi,ü"-ärtil: 
.': :'r' :''- ' r 

ir-i;:'rì 
'- r-i1,1i,:' ::i ,.,. -.¡;

Nework Summary

Nè.trüöitoùidiijqù,ë,i.¡jiiö1P,.€ içi:äil¡t:r:'l :"':ri'.r_ì:'",t''i"r'il, ' :ì 'r ì z

Queuing and Blocking Report
Bk+St Conditions
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Lancaster Eng¡neering
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LTRLTRTRL

RRLTRL

LTRLTRLTRLTR

L T TR L T TR L L

-3."8Ì
18
4Ç'r

809
YY

809

Eirections SeNed

Av€rago Queue (ft) 33 86 77 1 13 62

Link Distancs (ft) 37o 926 414 414 292 292
üpsF.eäniie.¡l¿Tiù¡â.(Z¡i''a'" '' '' ".,,''; :.':i " 1;.:' ff,; ,:';";, : :-,. r': 

' ì ' '

Queu¡ng Penalty (veh) 0stsr€ssrsailÐlsf(F) ' '.- : '' , ,. ,

Storage Blk Time (%)

lntersection: 8: NW 12th Street & SW Road

D¡rections Sarued

Average Queue (ft) 67 47 264 1 18 67 146 73 408

Link Distanco (ft) 908 908 1047 1A47 292 292 1922 1922

Queuing Penalty (veh) 0

Storage Blk Time (%)

07038 - Pfeifer Zone Change
GAJ
Lancaster Engineering

S¡mTraff¡c Report
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LANCASTER

October 19,2007

Gene Thomas

City of Sherwood
20 NW Washington Street
Sherwood, OR 97140

-

I ¡xnneg: oaßoþll

-

RE: Pfeifer Tnne Change - Addendum

Dear Mr. Thomas

This letter is written to provide the results of additional analyses conducted for the pro-
posed Pfeifer Zone Change. This addendum will detail the results of the updated growth rates
that were used to develop the future year volumes ând will include the signal timing provided
from ODOT staff. These issues were raised in a letter written by Chris Maciejewski of DKS
Associates dated September t3, 2007. An addendum prepared to respond to these and other
comments was prepared September 28,2007.

Background Traffic

The I-5 to 99W Connector Study Baseline Report was used to develop growth rates for
each of the approaches at every study intersection. This growth rate was then used to develop the
15-year future traffic volumes. Figures and detailed calculations are attached to this letter.

The growth rates for the entire study area averaged approximately l.l percent. The origi-
nal traffic impact study assumed a 1.0 percent growth rate. While some of the minor street ap-
proaches had higher rates, there were also some approaches with lower growth rates.

Updated Analysis

The traffic signal timing worksheets were obtained from ODOT staff for the four study

intersections along Highway 99W. This data was then used in the SYNCÍIRO analyses. Only
two of the study intersections along Highway 99W operate in a coordinated manner. The inter-
sections of Highway 99W at Edy Road/Sherwood Boulevard and Highway 99W at Tualatin-
Sherwood Road operate in a coordinated system. The intersections of Highway 99W at Sunset

Boulevard/Elwert Road and Highway 99W at Meinecke Road are fully actuated intersections
without coordination.

32f SW 4th Avenue, Suite 400 r Portland, OR 97204 r Phone 503.248.0313 ¡ Fax 503.248.9251
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In the original analyses, it was assumed that all of the intersections along Highway 99W
operated in a coordinated actuated manner with a signal cycle length of 100 seconds. Based on

the information from the signal timing worksheets, the signal cycle length was increased to 120

seconds.

The updated signal timing was used in all of the scenarios evaluated in the original traf-
fîc impact sfudy. The results of this updated analysis are shown in the tables on the following
pages. Detailed worksheets are attached to ttre end of this letter.
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Elw ert Ro ad / Hí ghway 99W

Existing Conditions
Background Conditions
Background + Site Trips

Background + Site Tripsr

M einecke Road/ Hi ghway 99W

Existing Conditions
Background Conditions
Background + Site Trips

Edy Road/Highway 99W
Existing Conditions
Background Conditions
Background + Site Trips

Background * Site Tripsl

Tualatin- She rw o o d Ro ad / H i ghway 99W
Existing Conditions
Background Conditions
Background + Site Trips

Background + Site Tripsl

t Mitigated
N\ryB : Northwestbound
LTL : Left-turn lane

vlc = Volume-to-Capacity ratio

LEVEL OF SERVICE STJMMARY

PM Peak Hour
ú_

0.85
1.01

t.02
0.90

0.72
0.78
0.80

0.95
1.11

1.23

1.10

Mitigation

Add NWB LTL

None Required

Add second NWB LTL
and Prot phasing

Add SWB RTL

1.04

r.23
1.24

1.10

SWB : Southwestbound
RTL : Right-turn lane
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LEVEL OF SERVICE ST]MMARY

PM Peak Hour
LOS Delay vlc Mitigation

Elwert Road/Edy Road
Existing Conditions B 11 0.51

Background Conditions B 13 0.59
Background + Site Trips B 13 0.59 None Required

Borchers Drive /Edy Road

Existing Conditions F 101 1.041

Background Conditions2 C 26 0.76

Background * Site Trips2 C 26 0.85 None Required

Langer Drive / Sherwood Boulevard
Existing Conditions D 48 0.74

Background Conditions2 C 21 0.60

Background * Site Trips2 D 27 0.69 None Required

Century Drive / Sherwood Boulevard

Existing Conditions F 283 l37l
Background Conditions2 C 22 0.77

Background + Site Trips2 C 24 0.80 None Required

Borchers Drive/Roy Rogers Road

Existing Conditions D 49 0.78

Background Conditions2 F 106 1.08

Background * Site Trips2 F 118 l.l2
Background * Site Trips3 E 78 0.96 EB RTL

LOS = Level of Service

Delay : Average Delay per Vehicle in Seconds EB : Eastbound

vlc : Volume-to-Capacity ratio RTL : Right-turn lane
I Existing traffic volumes seasonally adjusted

' F*drd Transportation System Plan mitigations in place
3 Mitigated





,t?
Gene Thomas

October 19,2007
Page 5 of 7

LEVEL OF SERVICE STJMMARY

PM Peak Hour
LOS Delav V/C

Highway 99W/Site Access

Background * Site Tripsr B 13 0.12

Edy Road/Site Access

Background * Site Trips B 14 0.35

LOS : Level of Service

Delay : Average Delay per Vehicle in Seconds

V/C : Volume-to-Capacity ratio
I Operations estimated due to limitations in analysis tools

As shown in the table and the detailed results attached to this leffer, the mitigations
proposed for some of the study intersections have changed. Some of the significant changes
include the need for mitigation at the intersection of Highway 99W at Sunset Boulevard/Elwert
Road and SW Roy Rogers Road at SW Borchers Drive.

The mitigations for the intersection of Highway 99W at Edy Road/Sherwood Boulevard
were downgraded from the original traffic impact study. This is result of slight decrease in the
future volumes as a result of the growth rate and the increased signal cycle length. This mitiga-
tion also addresses the concerns raised regarding the need for additional lanes along Edy Road.

The following table shows the differences in the mitigations needed in the original traf-
fic impact study, the previous addendum and the current addendum.
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MITIGATION SUMMARY

Intersection

Original Report and

September 28 Addendum October 19 Addendum

Highway 99W/EIwert
Road/Sunset Boulevard

Highway 99W/Meinecke Road

No Mitigation
Add Northbound Left-

turn lane

No Mitigation No Mitigation

Add second Northbound

Left-turn lane and

protected left-turn
phasing

Highway ggw/Edy

Ro ad / She rwo o d B oul e v ar d

Add second Northbound
Left-turn lane and second

Through lane

Highway 99W/Roy Rogers

Road/Tualatin-Sherwood

Boulevard

Add Southbound Right-
turn lane

Add Southbound Right-
turn lane

E$t Road/Elwert Road

Edy Road/Borchers D rive

No Mitigation

No Mitigation

No Mitigation

No Mitigation

No Mitigation

No MitigationLanger Drive/Sherwood
Boulevard

Century Drive/I2th
St re et / Sherwo od B oulevard

No Mitigation No Mitigation

Roy Rogers Road/Borchers
Drive

No Mitigation
Add Eastbound Right-

turn lane

Queuing Analysis

As stated previously, the queuing for the study intersections is not a reliable piece of in-

formation for the change in zoning, since it is based on a l5-year traffic forecast. The uncer-

tainty of the future traffic volumes does not provide a good basis for determining the queue

lengths at the study intersections. The information presented in the original report was pro-

vided for estimation purposes only.
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However, the queue analysis was conducted to show the changes using the new growth
rate and signal timing. The detailed analysis worksheets are attached to this letter.

Conclusions and Recommendations

The results of the updated analyses using the growth rates from the I-5 to 99W Connec-
tor Study Baseline Report and the ODOT signal timing spreadsheets show that some of the

study intersection operations degrade, but some improve. Except for the modifications listed in
this addendum, the findings from the original report and addendum dated September 28,2007
remain unchanged.

Respectfully

é"/ñ?o
Geoffrey A. Judd, P.E
Transportation Engineer





Existing Trafflc Volumes
PM Peak Hour
tterseclion saRT PHF

H¡ohwav 99WSunset BÕulevard 76 131 2 't540 29 16 101 '173 0.96
H¡ohwâv 99W/Me¡necke Roâd 1246 '14 40 249 1763 5'1 38 17 4 0.94
liohwav ggw/Edv Road 179 '1144 66 278 236 162 233 112 0.9ti

l-l¡ohwav 9gW/Tualatin-Sheruood Road 2A9 0.92
Elwerl Roâd/Edv Roa.l 2 37 6 6 159 26 21 5l 53 291 13 0.97
orchers Drivo/Edv Road 49 '167 0 2 7 30 22 1 o95

Lanoer Dr¡ve/Sheruood Bor rle-vârd 'I 39 69 32 261 55 274 95 299 11 0.94
enturv Drive/Sherwood Boulevard 21 t6 54 24 520 67 58 72 o96

Borchers Dr¡vê/Rov Rooers Roed 558 162 236 E E 745 24 16 32 5 0.91
llohwav ggw/South Site Access 0 0 0 0 1389 0 0 0 0 0 2063 0 0_96
dy Road/Site Access 0 21ö U U u U u 313 0 (, 0 0 0.95

Seasonal Adjustment Factor: 1 .0525

S.asonally Adjusted Trafflc Volumðs
Pì, Peek Hour
rferseclron EBLT EBTH EBRT NBLT NBTH NARI WBLT WBTH WBRT salr SBTH SBRT PH¡.

rhwãv 99W/Sunset Bôulevârd 74 198 tl-9ti
'liqhwav99wMe¡necke Road 11 131 1 f5 42 42 't27 262 1856 54 40 1E 4 0.94

rhwav ggwEdv Road '188 1204 69 293 248 171 245 1696 122 l8t 177 0.s6
o97

Êrert Road/Edv Road 2 39 I I 167 z7 22 58 54 56 306 14 0.97
orchers Drive/Edv Roed 5l 176 0 2 7 32 23 2 3'15 294 1 86 0.95

.ânôer Llrive/shêMôô.| Boltlêvârd o94
enturv Drive/Sherwood Boulevard 22 17 57 25 u7 71 61 16 76 52 5E9 36 0.96
orchers Drive/Rov Rooers Roãd I 587 171 244 I 24 19 744 25 l9 34 5 0.91

ildnwãv ggw/south s¡te aæess 0 o o_96

Y Road/S¡te Access 0 227 o o U u 0 329 0 o (, U u_95

Adjusted Background Traffic Cond¡tlons

lntersect¡on SBLI
H¡qhwav ggwsuns€t Boulevard 1 854 35 24 151 259
Hiohwav ggwMe¡nêckê Roâd 298 2110 61 61 27 6
H¡shway ggwEdv Road 224 1381 79 336 283 192 277 '1922 169

lhwav 99W/Tualatin-Shenilood Road 254 956 212 299 310
ihärerl Road/Edv Roed 2 2õ 6V i2 g 16
orchers Dr¡ve/Edv Road 75 257 0 2 I 37 30 327 1

Lanoêr Drive/Sheruood Boulevârd 0 0 320 106 336 13
;entury Dr¡ve/shelwood tsoulevard 11'l ó¿ bJ 27 602 77 387 85 )4

Borchèrs Drive/Rov Rooers Roed 30 22 39 6
liqhwav ggw/South S¡te Access 0 0 4 0 1683 0 0 0 0 0 2487 'l'l

v Road/Sit€ Access 0 320 1 1 0 12

Eackground + S¡te Tr¡ps Traffic Condit¡ons
Pìl Pøak Hour

,n EBLT
163 14'12

EBTH EBRT
97 174

NBTH
93

NART
2U

WBLT WBTH WBRT SBLT SBTH saRr

1952
61
167
502

219 339

19w/Me¡necl(e Road

ffi
rgW/Tualat¡n-Sheruood Roâd

284 1381 79 373 313 192 277 259

3õ1 16¡d/Edv Roâd
)rive/Edy Road
ive/Shenrrood Boulevard
ffi

100 4'16 2 I 37 30
62
410
331

113

64
360
1iõ-
66

@
gwsouth S¡te Accêss

"r,e ^ccess

386
0
12

0
196

23
U-¡ç-0 320 14 o 0 0

39
15õ6--õ-
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TABLE.I
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Red R€vert E 5.0 5.O 5.0 5.O 5.O 5.0
Walk 2 F
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Oale shæt in effect: Date sheet voided: Locat¡on: 99W ot
lÂ¿iøkl¿

0

Phase Timlno lPh- No- + Kevì

lnterval o
V

Ia

I I
È

¡

ì

Max Grson 0 26 70 20 t2 70 ?o

Max2 / HFDW 1 25 70 20 t? 70 ?o

Walk 2 5 5 5

Flashino DW 3 t5 28 t4
Max lnitial 4 4 15 6 4 15 6

Min Green 4 lo 6 4 10 6

TBR 6 I 10 5 8 10 5

TTR 7 3 ?o 5 3 ?o 5

Obs€rue Gap a

Passage I ?.3 4.5 2-5 2.3 4.5 2.4
Min Gap A o.5 2.5 z.o o.5 2.5 2.O

Add per Act B 1.2 t.?
Yellow c 3.5 5.0 4.O 3.5 5.O 4.O

Red Clsar D t.o ¡.o 2.O t.o t.o z.o
Red Revert E 5.0 5.0 5.0 5.0 5.O 5.0

Walk 2 F
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Date shEet in efectl Date shEet volded: Locatlon: 99W ot
Edy Rd

TABLE I 0

TABLE 2

Mlscellanaoua

PsEm€ter Y Value Noto!

Short Pw Dn

Lono Pffir Dn

.s ,^-eài
E8Ëo

EVA
lolây Tlp6s:

lold I
étà 2
3oh 3
{dtt 0

EVB

EVC

EVD
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Ped lnhibit Usuålly'0'
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Ep*iñed
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OLB
Græn

Y€lld

oLc
Gmn
Yellw

ot_t)
Græn

&@d Enhæ ús ml lñ F.4 ûdáv

8k
C Clær ÛSl€Y

D

fò e.M tutu tu an hMual úâe: e¡åa-cüclisrssiù@ofG-Oifl!¡Y
@ lnll¡alÊnky @ Ydlfr
02 WAIK 0D Rdcl@r
03 Frâ*hgDw 0E RdRM
05 Mn Grâ ll qP Oul
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Phaso Timinq lPh. No. + Ksv)

lntêrval oY

I
È ÊäËi

F9EË 4â

Max Grèen 20 óo ó 20 60 20 ?o

Ma¿ / HFDW 25 ¡o0 6 13 ¡00 35 30

Walk 5 5 5

Flashins DW 2t ?8 2l
Mãx lnit¡âl 4 4 15 4 4 ?3 ó 6

Min Gre€n 5 4 1() 4 4 l5 ó 6

TBR 6 I 10 8 ?3 8 I
TTR 7 3 ?o 3 16 3 3

Obsorue Gap a .".
Passags I ?.3 4.7 o.2 ¿.3 4.7 ?.3 2.3

Min Gap A o.5 2.7 o.¿ o.5 2.7 o.5 o.5

Add psr Act B t.z t.2
Yellow c 3.5 5.O ¡t.0 3.5 5.O 4.0 4.O

Red Clsar D t.o 0.5 l.O 1.0 0.5 ¡.o 1.0

Rsd Rsvert E 5.O 5.0 5.0 5.O 5.O 5.O 5.O

walk 2 F
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shæt ¡n rcid€d:
Locatlon: Ðw ot

TABLE 7 of
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¡ndicáed by
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Datô sheet in sffect; Date shæt volded: Locatlon: 99W ot

Pammelgr x Valæ Notos

Short Pw Dn

Long PMr Dn

åan
bPå
È
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J@mpw

)dey T)tèt:

{old I
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A fud D øUMffiE
B &d E hB ond AdvaÊ
c qær or¡ay F Fræ o*lay
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hte c + A+ Ftu ñnA (tu& 14ld
eÈC+ArFtuRùVA(tus.rg)
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@ lnÍldbty æ Yêllil
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S})M on CelÍAdlve D¡aPlaY

PhasoT¡ming (Ph. No. + Kev)

lntêrval oY
Ë¡
ãz ,:_"":: 

t 
å

.P

!t
4 a

Max Green 0 20 óo ó 20 60 20 ?o

Mâ¿ / HFDW 1ó 120 6 20 t?,0 ¡lO 2S

Walk 2 5 5

Flãshing DW 3 2? 26 zt
Max ln¡tlal 4 4 zo 4 4 ?o 6 6

Min Green 5 4 15 4 4 t5 6 ó

TBR ô 8 15 8 15 I I
TTR 3 ?o 3 20 3 3

Obserue Gap

Passage 2.3 4.7 o.? 2.3 4.7 2.3 2.3

Min Gap o.5 2.7 o.? o.5 2.7 o.5 0.5

Add per Act t.? t.2
Ysllow c 3.5 5.0 4.0 3.5 5.0 4.0 4.0

Rêd Cloar D 1.0 o.5 1.0 t.o o.5 t.o 1.0

R€d Revert E 5.0 5.0 5.0 5.O 5.O 5.0 5.0

Walk 2 F
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Fundd I Jl Valus
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Phase Timlnq (D + C + Ph. No. + Key)

lnterval oI
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Max Groen 0 19 120 6 zo tzo ¡lo 28

Max2 / HFDW 1 t9 120 6 20 120 ¿lo

"8
Wålk 2 5 ã 5

Flâsh¡ng DW 3 ?t 26 2t

Max lnlüâl 4 4 20 4 4 20 ó 6

Min Grssn 5 4 ¡5 4 4 15 6 6

TBR 6 I 15 8 15 8 I
TTR 7 3 20 3 ?o 3 3

Observs Gap I
Passage g ¿.3 4.7 o.2 2.3 4.7 2.3 2.3

Min Gap A o.5 2.7 o.2 0.5 2.7 0.5 o,5

Add por Act 7.2 l.z
Yellow 3.5 5.0 4.O 3.ð õ.0 4.0 4.0

Rod Clear ri 1.0 o.5 t.o 1.0 o.5 1.0 1.0

Rsd Revert E 5.0 5.O 5.O 5.0 5.0 5.0 5.O

Wâlk 2 F
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Lanes, Volumes, TimingsLanes, Volumes, Timings
1: SW Elwert Road & Highway 99W

Existing Conditions PM Peak Hour
Lancaster Engineering

1011012007

Synchro 6 Light Report
Page2

99W10t10t2007

Synchro 6 Light Report
Page I

lntersêction LOS: C
liu Level of Service D

s\ )s\ ¡ ¡\ \ ( ) /.a Ll tJ

Area

[a-üi,,ß]äi.n1ri;¡+ü¡i&iliä*i,iFiFtí,{*}"çiå*åå.$ER#itrI4,Sl,il.l*UffiNMiJ**r¡i[FlátiåIger,füilitÉffiþ]is$rtffi}.1ffiSËlüå
Lane conf¡surations { f ¿1 Í Ì t+ f ìÌ tf f
ldeâl Flow(whpl) 1900 1900 19Q0 1900 1909 1900 1900 1900 1909 1900 1900 1900
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.O 4.0 4.0 4.0 4.O 4.0 4.0
Lead¡ng Detector (fl) 50 50 50 50 50 $ 50 50 5{) 50 s0 50
TrailingDetector(ft) 0 0 0 0 0 0 0 0 0 0 0 0
Turningspeed (mph) 15 9 15 9 15 I .15 9
Lane Util. Faclor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.97 0.95 1.00
Frt 0:850 0.850 0.850 0.850
Flt Protected 0.993 0.968 0.950 0.950
Satd.Flow(prot) . O 1871 1583 0 1809 1583 1.736 340ô 1599 3467 3505 1509
Flt Permitted 0.940 0.648 0.950 0.950
Satd. Flow (pem) O 't771 1ã83 O 121't 1583 1736 3496 1599 3467 3505 1509
R¡ght Turn on Red Yes Yes Yes Yes
Satd. Flol r (RTOR) 162 206 83 26
Headway Factor 1.00 I .00 1 .00 1.00 1.00 1.00 1.00 1.00 I .00 1.00 L00 1.00
Linkspêed(mph) 30 3,0 q0 30,
Link Distance (ft) 3096 2452 1095 4015
:Iravel Time (s) 7O,.4 5Þ.7 2!.9 91..3
Volume(vph) 17 106 182 138 74 198 134 1145 80 181 1621 31
Peak ¡Jour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0:96 0.9.6 0.9.6 0196 0.9ô 0.96
Heavy Vehicles (%) 0% 'lo/o 2lo 2o/o 1o/o 2To 4To 6o/o 1o/o 1o/" 39o 7o/"

Adj.Frow(vph) 18 110 190 144 77 206 Î¡tO 11þ3 83 199 1689 32
LaneGroupFlow(vph) 0 128 190 0 221 206 140 1193 83 189 1689 32
Tarm T.ype Perm Perm Perm Pern ProJ Perm Prol Perm
ProtectedPhases I 4 5 2 1 6
Perm¡ttedPhases 8. I 4 4 2 6
DetectorPhasês888444522166
Minimum.ln¡tial (s) 4.0 4.0 4.0 4.0 4.o 4.o 4.0 4.0 4.O 4:O 4:0 4.0
M¡n¡mum Spl¡t (s) 22.o 22.0 22.0 22.0 22.0 22.O 9.0 22.0 22.O 9.0 22.0 22.O

Total Spl¡t (s). 32,O' 32.0. j2.0 32..0 32.0 32:0 19,0 73,0 73:;Q :15.9 70:0 70.0
Total Split(o/o) 26.7o/o 26.7Yo 26.7Vo 26.7% 26.7Yo 26.7o/o 15.0% 60.80lo 6O.8Vo 12.51o 58.3% 58.3%
Maximum Green (s) 26.0 26.0 26-.0 26;0 26,0 28'9: 13;;A 6Z:Q 67..0 10.0 64.0 94,0
Yellow Time (s) 4.0 4.0 4.O 4.0 4.0 4.0 4.0 5.0 5.0 4.0 5.0 5.0
All-Red Time (p) 2:0 .2.0 2,q 2.O- 2.0 2.O' 1.0 !.0 1,9 1.0 1.0 1.0
LeadiLag Lead Lag Lag Lead Lag Lâg
Lead-Lqg Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
RecallMode Max M?X Max .Max MpX M9f No¡e [,þX l{,ax Nong Ma{ lrËtx
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
FlashDantwalk(s) 11.0 1í.0 1l.O 1f.0 lt.o 11.0 ll.0 11.9 11.0 11.0
Pedestr¡ancalls(#/h0 0 0 0 0 0 0 0 0 0 0
Act Effcl Green (s) ?8.0 2þ.o z8r0 28!0 73p 69.01 69,0 1.0.2 66.4 6€.4
Actuated g/C Ratio 0.23 O.23 0.23 0.23 0.11 0.58 0.58 0.09 0.55 0.55
v/c Ratio 0.31 0.38 0:78 0:39 0.73 . 0.61 0¡09 0,61. 0.87 0.0¿t

Control Delay 40.5 11.0 63.0 7.3 73.0 18.2 2.6 61.4 292 5.5
Quêu€ Delay 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 q,0 0i0
Total Delay 40.5 1 1.0 63.0 7.3 73.0 18.2 2.6 61.4 29.2 5.5
LOSOBEAEBAECA
App¡oachDelE 22.9 36.2 22.7 32.O

and Phases: SW Elwert Road & 99W

lnlersecqo¡ Signal DelaY: 28:5
lntersection capacity Ut¡lization 80.4%
Analysis Per¡od'(min) 15

Exist¡ng Conditions PM Peak Hour

Lancaster Eng¡neer¡ng



HCM Signalized lntersection Capacity Analysis
l: SW Elwert Road & Hiqhway ggW

ldeal Flow (vphpl)
Total Lost time (s)
Lane Ut¡l. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Per¡nitted
Satd. Flow
Volume (vph)
Peak-hourfâctor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)
Lane Group Flow (vph)

Vehicles

Perm
Protected Phases I
Permitted Phases I
Actuated Green, G (s) 26.0
Effective Green, g (s) 28.0
Actuated 9/C Ratio 0.23
Clèar'an€e Tirne (s) 6 0
Vehicle E¡tension (s) 3.0
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Rat¡o Perm
v/c Ratio
Uniform Delay, d,l
Progression Factor
lncremental Delay, d2
Delay (s)
Level of Service,
Approach Delay (s)
Appro.ach LOS

414 370

s\ ì r. \ ( ) r'.a l/ |J
10110t2007

0.01
0.87 0.02
22.9 12.O
1.00 1.00
5,6 . 0.1

28.5 12.1
OB

30.9

Synchro ô L¡ght Report
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Lanes, Volumes, Timings
2: SW Meinecke

ldeal Flow
Total Lost Time (s)
Leading Detector (ft)
Tra¡ling Detector (ft)
Tuming Speed (mph)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Tum on Red
Satd. Flow (RTOR)
Headway Factor
Link Speed (mph)
Link Distance (ft)
TravelTime (s)
Volume (vph)
Peak Hour Factor
HeavyVehicles (%)
Adj. Flow (vph)
Lane Group Flow (Wh)
Tum ïype
Protected Phases
Perm¡tted Phases
Detector Phases

Highway 99W

1.00
0.850

1615

16t15

\-f\t Fa \ ( ) ,.a l/ Þ

0.950
1787 3505

0.950
1787 3505

'lol10¡2007

l6 t5

¿1 r
1900 1900 1900 1900

4.0 4.0
1,.00 1,00
1.00 0.85
0,99 1.00
1871 1583
0.94 1.00.
1770 1583

0.07
0.31
3719
1.00
l:9

39.8
Þ

38.5
D

f
1900

4.0
'!'90
0.85
1.q9

1599
1.99

1599

0.95,
1.00
r,.0q

3406
1.00

3406

1epo
4.0

1.09,
1.00
0.sq
1736
0.95
1736

reg9
4.0

1.00
0.85
1.90

1583
r.0.0

1583

1ss
0.96

?q6
158
48

1.99
1.00
0,97
'1810

0.65
1213

74
0.9ô

77
0

221
1o/o

4

0.96
1689

0
1689

3%

426
26.0 26.0 12.3 67.0 67.0 9.7 64.4 64.4
28.0 ?8,0 13.3 69 g 69.0 10.7 66,4 66.4
0.23 0.23 0.11 0.58 0.58 0.09 0.55 0.55
0.0 6.0 5.0 6.0 6.0 5.0 ç.0 6.0
3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

181
0.96
.18"9

0

i89
1lo

Prot
1

0.96
144

0
0

2Yo

4

FêrÍì

0.96
190
124
66

2o/o

6.0
3.0

Perm

1909
4.0
00

0
I

1900
4.0
50

0

1.00

1792

4.0
50

0
15

r.00

0.950
18.0q

o.728

1,900 1900 1900
4.0 4.0 4.0

0:-9.7 Oì95 1.q0
1.00 1.00 0.85
o.ss r.9q 1.00
3467 3505 1509
0:95 1.00 1.00

442
0.94 0.94
0V. 3o/o

445
445

1383 1792

1.00 1 .00
30

'1172

26.6
40 18

0.94 0.94
0lo 60/o

43 t9
43 19

Perm
8

31
0.96

32
12
29

7lo
Perm

1900 19001900
I

1900
4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
50 50 50 50 50 50 50 50
00000000

15915915
1.00 1 .00 1 .00 .t .00 0.95 1.00 1 .00 0.95

1900
4.0
50

0
,9
1.00

0:850

1615
Yes

18
1,00

0.850

16:1.5

1615
Yes
135
r.00

0.950
1.805

0.950
1805

'1.00

0:850

0.96
18
0
0

0.96
110

0

0.96 0.96 0.96
140 1193 83

0035
1l0 1r,s3 4ç

Free2U 37,0 193 1963 922 310 1944 837
c0.08 c0.35 0.05 c0.48

0.950
1752 1900

o.745
1374 1900

3+71

3471

1615

161 5
Yês

7
1.00

Yes
4

1.00 r.00

8
26.0
28.0
o.23

0.04
0.18
36.7
1.00

1.1
37.7

D

c0.18
0.78
42.9
1.00
18.7
61.7

E
49.7
.D

0:93
0.13
36,2
1.00
o.7

37.0
o

0.73
51.4
1.00
12.7
64.1

E

0.61
16.5
1.00

1;i4

17.9
B

22.1.c

0:03
0.05
11.1
1.00
0.1

11.2
B

0.61
52.5
1.00
3.4

55.9

Min¡mum lnitial (s)
Minimum Split (s)
Total SB,l¡t (s)
Total Split (%)
Maximum Green (s)
Yellow ïime (s)
All.Red Time (s)
Lead/Lag
Lead¡Lag Optimiz-e?
Vehicle Extêns¡on (s)
Recall.Mode
Wdk ïime (s)
Flash DontrwaJk,(s)
Pedestrian Calls (#/hr)

I Free
88

4.0 4.0
22.0 22.0
22.0 22.0 0.q

18.3o/o 18.3o/o O.OVI

2.0

3.0 3.0
None None

4.0
22.0
22.O 0.0

18.3yo 0.Oo/. 7

2.0

15
0.94

Oo/o

16
16

Free

1.00
30

1905
43.9
185ô
0.94

3Yo

1974
'1974

6

6
4.0

22.0
0.0 33.4 89.5 0:0

ø.ovo 27.80/" 74.6V. O.OV.
28:9 .83:5
3.5 5.0
1.0 1.0

Lead Lag

3.0 3.0
Noñe None

5_0

1 1.0
0

18.3 66.2'
o.23 0.86
0.67 0.65
40.9 6.r
0:0 0.0

40.9 6.r
DA

10.1

Syrìchro 6 Light Report
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1.00
30

2933
66.7

42
0.94

0o/o

45
45

4
4
4

1q,0
4.0

16i0
4.0
2.O

16.0
4.0

5.0
1l ¡0

0
11.6
0.14
0.2
43.9

0,0
43.9

D

Perm

4
4

I'o
22.0

127
0.94

0o/o

135
135

Free

Freê

11

0.94
0o/o

12
12

Prot

4.0
3.5
1.0

Lead

r.00
30

401 5
9't.3
1311
0.94

4o/o

1395
1 395

58.6
5.0
1.0

Lag

1.00

262
0.94

1o/o

279
279
Prot

1

54
0.94
0lo
57
57

Fr.ee

Free
52

52
.4.0 4g
8.5 22.O
8,5 ô{.6
1% 53.80/0

Frqe
1

4.0
8.5

E

22.0
18.3Vo

't6.0
4.0
2.Oc

tlCM Average Control Delay 39.4 tiCM L¿v,el ot Serv-¡ce J.
HCM Volume to Capacity rat¡o 0.85
Actuated Cycle Length (s). 119.7 Sum of tost t¡m.e (s ,16,:0

lntersect¡on Capac¡ty Utilizat¡on 80.4V" ICU Level of Service D
Analysis Period (min) 15
c Cr¡t¡cal Lane Group

3.0 3.0
None None

5.0 5.0
1:1.0 1 î.0

00
1 1.6 11'.6
o.14 0.14
0.23
44.1

0.0
44.1

D

0.17
42.1

0.0
42.1

3.0 3.0
Nono None

Aot E-trç! çreen (9)
Actuated q/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay

Exist¡ng Conditions PM Peak Hour
Lancaster Engineer¡ng

5.0
11.0

0
11.6 76.7
0.'t4 1.00
0,07 0.00
42.1 0.0

0,0 0.0
0.0

A

76.7
1.00
0.94

0.0
0,0
0.0

A

5.0
I 1.0

o
7ßt.7 5.7 48.5 V6.7
1 .00 0.07 0.63 1.00
q.09 0.lo 0.63 gi01
0.1 53.8 17.1 0.0
0.0 0.0 0.0 0.Q
0.1 53.8 17.1 0.0
ADBA

17.2

42.
D

40.7

Exist¡ng Condit¡ons PM Peak Hour
Lancaster Eng¡neer¡ng

,t

D
17.3



"l

Lanes, Volumes, Timings
2: SW Meinecke Road & Highway 99W

Cycle Length: 120
Aôtüated C)plê Length: 76.7
Natural Cycle:90
Còntrol Tlpei.Aotr¡ated-Uncoordiñatêd
Maximum v/c Ratio:0.67
lnlersection S¡gnal Delay: 13.5
lntersect¡on Capacity Ut¡lization 73.6%
Analysis Period (m¡n) 15

Existing Conditions PM Peak Hour
Lancaster Eng¡neer¡ng

10t10t2007

s\ ) Fa \ ( Ì r' ã l/ Þ
HCM Signalized lntersection Capacity Analysis

1ononoo7Meinecke Road & Hiqhwav 99W

.-r\IF\(L4Lr'ur

Synchro 6 L¡ght Report
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2: SW

ldeal F.lor, (WhÞl)
Total Lost time (s)
Lånè Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

FIN
VolUme

PHF 0.94Peak-hour fiactor,

/trlj. Flow (vph)
RTOR Reduct¡on (Wh)

(v,ph)

Tuln Type
Protected Phases
Peßn¡tted Phases
Actuated Green, G (s)
Effective G¡een; g (s)
Actuated g/C Rat¡o

Cie?rânce Tqg G)
Vehicle

Unifo..m D.e-lay, dI
Progression Factor
lncrenent¿ilDéley, d2
Delay (s)
Levet:9f Serv¡eg
Approach Delay (s)

Appr9?cþ L"O-.S

Existing Condit¡ons PM Peak Hour

Lancaster Eng¡neering

1900 l9p0
4.0 4.0

1.00 1,99
1.00 1.00
0.95 1:0q
1805 1792
o.73 1.00
1383 1792

l90Q
4.0

1.00
1.00

1:00r
1900

45
0

4
4

4.7

,0.7
0.08
6.0

1.00
1.00
0.9-õ
1752
0.75

45
0

45

4.O
1.o9
0.85
1.,90
1615
1.00

1615

4
0
4

0.04
0.04

0.0
1.00
0.0
0.0

A

0.01
0.01
0.0

1.00
0i0
0.0

A

0.5 45.7
1.,0 47,7

0_01 0.59
1.5 60
3.0 3.0

0.01

0.55
39.9
1.00
24'9
64.8

E

0.00 00,03 0.08
0.00 0.40 0.29 0.08
0,0 35.4 35.1 0.0

1 .00 1.00 1.00 1.00

9,0 2;s 1.,9, 0.1

0.0 37.7 36.1 0.1

A ,E D A
't4.8

B

4.7
6.7

0.08
6,0
3.0

0.01

0.13
34.6
1.00
0.4

35.0

ç
34.4

c

I
4.7
6.7

0.08
6,0
3.0

190-0 1900
4.0 4.0 4.0 4.0 4.0

0.85 1.00
r,.oq 0..95 i.00
1615 1787 3505

1615 1

1..00 ,1.00

190O
4.0

0.95.
1.00

18ã6
0.94
1974

0
1974

1,.00

't900

14.4
14.9
0.18
4.5

c0.16 c0.56

1S00
4.0

1.00
0.85
1.00
1615
1.00

o
Free

59.6 81.3
6l'.6 81.3
0.76 1.00

0.0

0.74
5.5

1.00
1.2
b.b

A
I r.8

B

lnters€ctign Los: B
ICU Level of Service D

r.09 r.00 9.95
0.85 r.00 I .00
1,09 0.95 1;00
1615 1805 3471
1.00 0.95 1-00
1615 1805 3471

1i395
0

139s
4o/o

0.94 0.94
135 12

00
1.95 12
Oo/" Oo/"

4-3 19
00

¡lÍl 19
OYo 60/o

*
0.94

57
0

57
0o/o

0.94
279

0

?7s

1.00

1Þ

0.94
l6
0

16
Oo'/o

and Phases: 2: SW Me¡necke Road & 99W

(r /"¡ l,R r
5

Prot
I

Free

Free
81.3
81.3
1.00

1ô15

4
4.7
6.7

0.08
6.0
3.0

Frge
81.3
81.3
1.00

Free
81.3
81.9
1.00

Protv/s
v/s R?t¡o'Pern
v/c Ratio

0.03
0.38
35.3
1.00
2.1

37.4
D

0.69
1 1.6
1.00
li0

12.6
B

12.9
B

0.85
32.1
1.00
18:6
50.7

D

@ HcM.tpvelofsêrvice B

HCM Volume to Capac¡ty ratio 0.72
Actuated C.),cle LenCtn (s) 81.3 Surn of losJ lime (i) 8'!
lntersection Capacity Util¡zat¡on 73.6Yo ICU Level of Service D

Analysis Periotl (min) 15

c Cr¡tical Lane Group

Synchro 6 Light Report
Page 6



Lanes, Volumes, Timings
3: SW Edy Road & Highway 99W 10110t2007

Lanes, Volumes, Timings
3: SW Edv & Hiqhway 99W

Naturel Cyde: 100,
Control Type: Actuated-Coordinated

ra?Fr\(1)(¿aL/¿ r a 7ra\ (1 /.1 \/ r'

phase 2:NET and 6:SWT, Start of Green

10110t2007

Synchro 6 Light Report
Page 8

Lane Conf¡gurations
ldeal Flow (vphpl)
ïotal Lost Tlme (s)
Leading,Detector (ft)
Tra¡ling Detector (ft)
Tuming Speed (mph)
Lane Util. Factor
Frt
Flt Protected
Satd. Flol|/ (prot)
Flt Permitted
Satd. Flow (perm)
Right Tum on Red
Satd. Flow (RTOR)
Headway Factor
Link Speed (rnph)
Link Distance (ft)
TravelTime.(s)
Volume (vph)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph.)
Lane Group Flow (vph)
Tum Iype
Protected Phases
Permitted Phases
Detector Phases
Minimum lnitial (s)
Minimum Spl¡l (s)
Total Spli! (s)
Total Spl¡t (o/o)

Maximum Gteen (s)
Yellow Time (s)
All-Red T¡me (s)
Lead/Lag
Lead-Lag Opt¡mize?
Vehicle Extens¡on (s)
ReoallìM9dg
Walk Time (s)
Flash Eqnl Walk (s)
Pedestrian Calls (#/hr)
Act Effct Gieen (s)
Actuated g/C Ratio
v/c Ralio
Control Delay
Qugue Dglqy
Total Delay
LOS
Approach Delay

50
0

1900
4.0
50

0
15

1.00

0.950
1752

0.950

6

6

1U 178 I
1 .00 I .oo I .oo t.o0 1 .00 r .00 1.oo I .00

30 30
539 1905
12.3 43.3

181 ',177 293 248 171 188 1204 69
0.9p 0.96 0.96 0.96 0.96 0.96 0.96 0.96
1% 0o/o 1o/o 0o/o 4o/o 3Yo 5o/o 2o/o

189 184 305 258 't78 196 125/. 72
189 184 280 283 178 196 1326 0

Perm Split Per.n Prot
78852

78
7788852

3.0
c-Max

5.0
11.0

0

15,7
0.38
9,7',|
u.2
0.p

34.2
c

41.5

None

J5:0
0.12
0.89
90.9

q,0
90.9

F

5.0 5.0 5.0
11.O 1::1":O 11 .O

000
16.5 16.5 16.5
0.14 0.14 0.14
Q.52 0'.Êç 0.4€
56.0 83.6 11.1
0.0 0-0 0,0

56.0 83.6 11.1
Ë ;F B

49.9

1900 1900 1900 1900 1900
4.0

I
0.91

o

0
Yes

1.00

137
0;96
oy"
143

0

4.0 4.0
,90, 50
00

15
1.00 0.91

ßqg 1

4.0

9
0.91

4.O 4.0 4.0
50 50 50
000

1sg9
1 .00 I _00 I .00

0.850 0.850
0.950
1787 1599 1615

0.950
l7€7 1599 1615.

yes

4.0 4.0
50 50
00

15 l5l
0.95 0-95

0.950 0.950
1o9q 1713

0.950 0.950
1698 l7'13

1.00
30

445
10.1
122

0.96
1%
'127

127
Split

7

None N(tne Noñ'ê None None

50
0
I

l.00
0.850

r553

0.91
0.992

4908

0,989
0.950

0 1787 4991
0.950

o 1787 49911i553 :1752 4908
Yes

11.0
0

21,7
0.18
0..42

8.7
0.0
8.7

A

Yês

Maximurr v./c Rátio: 0:92
lntersection Signal Delay:50.7 lntersection LOS: D
lntersecüo¡ Oäppéit)f ritifi:Anbn 81 .3olo ' 

tCU Levét of gqivice D
Analys¡s Period (min) 15

1,0 4;9 4.0 +.9 4.ß 4.0 4.9 4,0 4.0 4:0
21 .0 21 .O 21 .O 21 .O 21 .O 21 .0 8.5 21.5 8.5 21 -5
21.0 21.A 21.0 2ô.0 26.0. '26.0 1'9.0 48.0 0.0 25.0 54.0 0.0

17.5o/" 17.5o/o 17.5o/o 21.7o/o 21.7o/o 21.7o/o 15.8o/o 40.OV" O.OVI 2O.8% 45.0% 0.0%
1610 1€:0 16;0 21.0 21.0 21.0 't4,9 ' 4?.5 20.5 48.5
4.0 4.0 4.0 4.0 4.0 4.0 3.5 5.0 3.5 5.0
1.0 r.0 1.0 1.0 1.0 1.0 1,0 0.5 1.0 o.q

Lead Lead Lead Lag Lag Lag Lag Lag Lead Lead

and Phases: 3: SW Road & 99W

\", /"2 zl ,7 lÊr,,

Existing Conditions PM Peak Hour
Lancaster Engineering

7

1.00
13

1.00
30

1840
41.8
1696
0.96

3o/o

1767
1910

5.0
fi.a

0
50.8
0.42
0.90
58.3

0.0
58.3

E
58.1

245
0.96

1o/o

255
255
Prot

1

20,1.
o.17
0r85
56.5

0,0
56.5

E

3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
None GMäx

5.0
1f.0

0
21.7
0.18

5.0
I 1,.0

0
21.7
0.18

0.91 0:92
61.0 61.0:0.0 0;Q.

61.0 6r.0
EE

48.4

Ex¡sting Cond¡t¡ons PM Peak Hour
Lancaster Engineering

Synchro 6 Light Report
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HCM Signalized lntersection Capacity Analysis
3: SW Edv Road & Hiqhway 99W 10l10noo7

-.ra?F\\(1r.a\/¿
l$löiüêltTiåüftÏtiiìt#il¡;ihbû!1f ddl"Ëf iq
LaneConfisurations \ | | Ì Ì f Ì +11. Ît 1+1'
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 l90O 1900 19OO 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
Lané Util. Factor 1.00 l.Qo 1O0 0.95 0.C5 1j0¡ 1:00 0,91 1ì00 O.91
Frt 1.00 0.85 0.85 1.00 1.00 0.85 1.00 0.99 1 .00 0.99
FltProtècþd 0.95 1,00 1.00 :0.9Þ 0,95 l:09 095 1..00 0.95 1':00
Satd.Flow(prot) 1787 1599 1615 1698 1713 1553 1752 4907 1787 4990
Flt P€imitted 0:95 1'.qP 1.00 0.95 0:9q 1.09 9.95 1,90 0:95 1.00
Satd.Flow(perm) 1787 1599 1615 1698 1713 1553 1752 4907 1787 4990
Vol¡me (vph)
Peak-hour factor, PHF
Apj, Flqw (vpþ)
RTOR Reduct¡on (vph)
Lane Group Flow (vph) 255 1905
Heaw Vehicles (%) 1o/d 3%

137
0.96
1:43

0
0

oo/"

245 1696
0.96 0.96
255 1,767

o7

1?2 18t 17V ?93 248 171 1W 1204 Þg
0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
\27 1lp9 1s4 30Þ 2q9 1:79 fql 1254 7?

0015900146050
127 189 25 280 283 32 196 1321 A
1o/o 'lo/o 0o/o 1o/o Oo/o 4o/o 3o/o 5o/" 2o/o

Tùrn Type
Protected Phases
Permitted Phases
Acluated Green, G (s)
Efective Green, g (s)
Actuated g/C Rat¡o

v/c Ratio
Unifom Defay, d1
Progress¡on Factor
lncremental Delay, d2
Delay (s)
Level oJ Selvicç
Approach Delay (s)
Approach LOS

Split
7

15.5
16.5
o.14

o.52 0.86

Perm
7

7
15.5 15.5
16.5 16.5
0.14 0.14

Split
I

20.7
21.7
0.18

I

20.7
21.7
0.18

I
20.7
2:1,.7

0.18

Prot
5

14.5
lq,0
0.12

2

44.2
45.7
0.38

Prdt
1

19.6
20.1
0.17

6

49.3
50i8
o.42

Perm

Clearance T¡me (s) 5.0 5.q 5.0 5.0 5.0 5.0 4.5. 5.5 4.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

LanbGrpCap(vph) 246 220 222 . 307 3!p 281 21.9 1869 299 2112
v/sRatioProt 0.07 c0.12 0.16 c0.17 c0.11 0.27 0.14 c0.38
v/s Rat¡o Perm 0.,O2 0.02

48.0
1.00

1.8
49.9

D
58.7

E

50.6
1.00
26.7
77.3

q F

0.11 0.91 0.9'l

45.3 4.8".? 4"9.2

1.00 0.78 0.78
o.2, 19.2 1'9.2

45.6 57.1 57.0
QEE

54.4
D

0.11 0.89 0.71

41,1 51,7 g:!.5
1.12 1.00 1 .00
0.1 tr3.7 2.3

46.1 85^4 33.8

40.4

0.85
48.Þ
0.90

0.90
32.3
1.72

9.8 . 3.1
53.3 58.4

DF
57.8

E

Synchro 6 Light Report
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üfffiffiiätrffiffiüfätrefrffiil*#ffi W
HCM Avé¡áge eonhol Delay 52..A HCM Levôl ofService D

HCM Vólume to Capac¡ty ratio 0.90
Acluated Cycle Length (s) 12O.O Sum of losJ lime þ) 16.9
lntersect¡on Capac¡ty Util¡zation 81.3% ICU Level of Service D
Ana.l.]rsis Pe.riod (rlin) '15
c Crit¡cal Lane Group

Exist¡ng Conditions PM Peak Hour
Lancaster Engineering

Timing

Phas¡nq

Y= 1.5

G= 20.5

WB Only

Total Grcen Ratlo, s/C

lnteFection Delay

Appmch LOS

Appoaó Delay

Lane Grcup LOS

Conûol Dè¡ay

ln¡lial Quæ Delay, d3

lnffientãl Delay, d2

D€lay Cal¡bEtion, k

Pfogre$¡on Fador, PF

Un¡fom Delay, dr

v/c Ratio, X

Låne G.oup Capac¡ty, c

Adiusted Flow Rate, v

DuÉtion of 1 = 0.25

WB

C= 120.0

[âne Grcúo

Number ofLanes. N1

M¡n. Time for Pedestrians, GÞ

Buses S¡ooo¡no. Na

Park¡m / GÉde/ Pârk¡no

Lâne Wdúr

Ped / Bike / RTOR Volumes

ln¡tial Unmet Demand. Ob

F¡ltsri¡o/Metqinq. I

Unit Extension, UE

AriEl Type, AT

Extens¡on of Efieclive Græn, e

Start-up Lost T¡mè, k

Peak-Hour Factor, PHF

% Heavy Vehid6, %HV

Volum6, V (vph)

F

115.8

0.0

62.6

0.50

1.000

53.2

0.11

0.99

197

196

0

12.0

0

o.0

1.000

3.0

3

2.0

2.0

o.96

188

L

1

Y= 5.5

G= 23.5

Thru & Rl

D

36.4

0.0

2.1

0.32

1.000

34.3

0.35

0.76

1734

1326

0

0

12.0

0

0.o

1.000

3.0

2.O

2.O

o.96

5

1204

TR

3

52.6

D

46.6

3.2

0

A

o.96

2

69

0

Y= 5.5

G= t3.5

EB Only

E

6ôt
0.0

18.0

0.37

1.000

44.1

0.17

0.84

305

255

0

12.0

0

0.0

1.000

3.0

2.O

2.O

o.96

1

215

L

1

Hwy ggwEdy Rd

Ail othq aÊas

ODOT

EX Cond

07038 - Pfeífer Zone Change

LI LT RTTHTH

Ês

TH

WB

TH

NB

LT RT RT LT RT

Analyst

Agency or Co,

Date Perfom€d

T¡me Period

Lanædü Enginæting

8t22/2007

PM Peak Hou

A@ Typ€

Jurßdiclion

Analysis Year

Project lO

34.6

0.40

D

45.1

0.0

10.5

0.46

1.000

0.95

2012

1910

04

0

12.0

0.0

1.000

3.0

2.O

2.O

A

o.96

3

1696

ÎR
3

0

X.= 0.95

D

47.6

o.96

0

137

0

0

Y= 5

G= tô0
SB Only

43.8

0.48

1.000

19.2

0.17

0.97

313

305

93.0

0.0

L

1

0

12.0

0

0.0

1.000

3.0

3

2.O

2.0

o96
1

293

E

59.1

0.0

11.8

0.33

1.000

47.3

0.17

0.78

254

0

12.0

0

0.0

1.000

3

2.0

2.0

A

o.96

1

218

LT

1

0

Y= 5

G = 21.O

NB Only

0.23

1.000

46.1

0.17

0.65

272

178

lnteße.tlon LOS

E

71.3

D

51.7

0.0

5.6

3.2

0

12.0

o

0.0

1.000

3.0

3

2.O

2.0

A

o.96

4

171

R

D

549

o.o

2.3

0.14

1.N0

48.5

0.13

0.53

238

127

12.0

0

0.0

1.000

3.0

3

2.O

2.O

A

o96
1

L

1

0

G=

o7

50.1

0.13

0.75

251

189

0

0

12.0

0

0.0

t.000

3.0

3

2.O

2.O

o96

1

181

r
I

E

62.2

o.0

12.1

0.31

1.000

HCS+. DETAILED REPORT

3.2

0

12.0

0

0.0

t.000

3

2.0

2.0

0.96

0

177

R

1

E

65.1

E

78.0

o.0

27.2

0.39

1.000

æ.9

0.13

0.86

215

1U

08
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Lanes, Volumes, Timings
4: SW Roy Roqers Road & Hiqhwav 99W 1011012007

1900 1900

16
4.9 4.0
8.5 21.5

Synchro 6 L¡ght Report
Page 10

Lanes, Volumes, Timings
4: SW Rov Rogers Road &

and Pháses: 4: SW

Ex¡sting Cond¡t¡ons PM Peak Hour
Lancaster Engineering

1011w2007

Synchro 6 L¡ght Report
Page I I

ld€ãl Flow (vDhpl)
Total Lost T¡me (s)
Lead¡ng Deteclor {ft)
Tra¡ling Detector (ft)
TumirlgSpeed (rnph)
Lane Util. Factor
Frt
Flt Protected
Satd. Flôw (prot)
Flt Pemiited
Satd. Floú (pgrm)
Right Turn on Red
Satd. Flow (RT..OR)
Headway Fâctor
Unk Spe-ed (mph)
Link Distance (ft)
Travel Time (s)
Volume (vph)
Peak Hour Faotor
Heavy Veh¡cles (%)
Adj: FlA.w (vph)
Lane Group Flow (vph)
Tur'ri Type
Protected Phases
Pèûn¡tted Phases
Detêctor Phases
Minimum lnit¡ál (s)
Minimum Spl¡t (s)
Total Split (s)
Total Spl¡t (%)
Maxirnum Green (s)
Yellow Time {s)
AlljRed'Time (s)
Lead/Lag
Lead-Lãg Optlmize?
Vehicle Extension (s)
Rêcall Mods
Walk Time (s)
Flash Oont Walk (s)
Pedestr¡an Calls (#/hr)
Act Effcf Green (s)
Actuated g/C Ratio
v/ô Rätib
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay

19001'9,00
4.0
50

0
15

1.00

0.950
1543

0.950
15/,3

1.00

122
0.9?
't7Yo

133
133

sÞrir
7

1.0
Lag

3.0
None

5.0
I 1.0

0

?13,o
0.19
o:45
27.5

4.0
50

0

1.OO

4.0 4.O 4.0 4.0
50

0

:19
.00

4.O 4.0 4.0 4.0 4.0
50 50 5g 50
0000

9159
0.91 1.00 1.00 0.91 0.91

Cycle Length: 120
Aciuated Cyclg Length: l2O
Offset: 1 12 (93%), Referenced to phase 2:NET an¡ 6:SWT, Start of creen
Natural Cycle: 120
Control Type: Actuated-Coordinated
Max¡mum v/c Ratio: 1.08
htersection Signal Delay: 58.2 lntersect¡on LOS: E
lnteæeclion Capacît'y Utilization.!Ç.1;7q lcu Levef of Service E
Anal)¡sis Per¡od (m¡n) l5

1827 1538 1vç2 4893
. 0.950

1827 1'5:38 1752 4993

4,0 4.0 4.9 4.0 4.0 4.0 4.ß 4.O 4.0
2't .0 21.O 21.O 21.0 21.0 21-O 8.5 21 .5 21.5

50 50 Eg 50
0000
9!5.e

1 .00 0.97 1.00 1.00 1

0:850 - 0.988
0.950

1482 1703 5024 0
0.950

1482 1i;7dg æ24 O

Yes Yes
202 : 13

1 .00 r .00 1 .00 1.00

3-
1741
39.6

186 256 1606 137
0.92 0:92 g.g2 0.92
9o/o 60/o 2V, 2o/o

2O2 2V8 174ç 149
202 278 1895 0

Ferm Prot
16

Yes
117

1 .00 1 .00 1.00 l .00
30 30

2115 1840
ß,1 4'l|,9
304 108 228 843
0.92 019!' 0,Q2 0.921
4o/o 5o/o 3o/o 6lo
330 117 248 gJ6
330 117 248 916

Peiirt Prot
852

8
8852

0.850
0.950

1792 't538 3367
0.950

1792 1,538 3367
yes
1'53

1.00 I .00 1.00
30

1110
25.2
338 141 290
0:.92 0,92 0.92
60/1 5o/o 4o/o

367 153 315
367 153 315

Perm qplt
7A
7,7
778

0.85()
0.950

t.,z L"l Ë"s l.,t ",

Road & 99W

2
2

27.Q 27.O 27.O 24..O 24.0 24.0 20;.0 41.0 41.O 2A.O 49.0 0:0
22.5o/o 22.5Vo 22.5o/" 29.0o/o ãO.OVI 2O.Oo/o 16.70/0 34.2o/o 34.2Vo 233V. 4C.8o/o O.Oo/o

22.o
4.0

0,0
27.5

c

n:0 22.o
4.0 4.0
'1.0 1.0
Lag Lag

3.0 3.0
Noñe No-ne.

5.0 5.0
1'1:.ß 11.0

00
23o 23.3
0.19 0.19
1,.07', 0.37
83.9 7.3
0,0 0.0

83.9 7.3
FA

54.5

19.0 19.0 19.0 15.5 3q.5
4.O 4.0 4.0 3.5 5.0
1.0 1.0 1.0 1.0 0.5

Lead Lead Lead Lead Lead

3.0 3.0 3.0 3;0 3.0

.35.5 23.5 43.5
5.0 3.5 5.0
0.5 'l:0 0.5

Lead Lag Lag

3.0 3.0 3.0
None Norts None None C-Mâx C-Max None C-Max

5.0 5.0 5.0 5.0 5.0 5.0
11.0 i1.0 11o 11..0 11.O. 11.0,

000000
20.0 20.0 20.o 16.0 37.O 37.O 24.O 45.0
o.17 0.17 0.17 0.13 0.31 0.31 0.20 0.38
0:56 1,.08 0.33, 1.06¡ 0.61 0:34 0.32 1.00
50.4 122.3 10.5 107.2 39.2 19.2 65.6 58.5
0.0 ,0.0 0.0 0:0 0,9 0.0 oo qo

50.4'122.3 10.5 107.2 39.2 19.2 65.6 58.5
DFBFEBEE.

75.4 48.6 . 59.4

Existing Cond¡tions PM Peak Hour
Lancaster Engineering

"t



HCM Signalized lntersection Capacity Analysis
4: SW Roy Rosers Road & Hiqhway 99W

il4þ.äÉÉ¡iHffii{íÍr$fi '#*#r;fi FËlil}¿}Ftrffi
Lâneconf¡surations \ t f \ì + f l+f+ f Ì+t1'
ldeãlFlor(vphpl) 19oo 1900 1900 l90o'!9p0 1900 1900 1900 1900 1900 1900 1900
Total Lost t¡me (s) 4.O 4.O 4.0 4.0 4.0 4.0 4.0 4.O 4.0 4.0 4.0
Lane Ui¡|. Factbr l.0O l:00, 1.00 0.97 1.00 1¡09 1.0.9, 0.91 l.0O 1.00 0.91
Frt 1 .00 1.00 0.85 1.00 '1.00 0.85 1 .00 L00 0.85 1.00 0.99
Flt Frotected 0.95 1.00 :1.00 0,.95 1:00 1.:qp 0.99 1.00 1.0.8 0,95 1.00
Satd.Flow(prot) 1543 1792 1538 3367 1827 1538 1752 4893 1482'1703 æ25
Flt Permitted 0;95 1 .09 1.oo 0.95 1 .q0 I :00 0.9-5 I .0O L00 0.9-5 I ,Q9
Satd.Flow(perm) 1543 1792 1538 3367 1827 1538 1752 4893 1482 1703 5025

votq¡e 0pnt.
Peak-hourfactor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow(vph) 133 367 153 315 330 117 248 916 20? 278 '1746 149

RToRReduction(vph) 0 0 124 0 0 98 0 0 140 0 I 0

LanecroupFloìrv(vþh) _133 367 29 315 330 29 246 grq 62 278 1887 0
HeavyVehicles (o/o) 17y. 6Yo 5o/o 4o/o 4o/" Þ% 3% 6V" 9% 6Vo 2% 2o/o

Lanes, Volumes, T¡m¡ngs
10110120075: SW Edy Road & SW Elwert Road

¿
Éâiíä€i¡ówii*ü*iËiïdÍERrtsffiisF.ü&írËË iäriffiffi,¿
Lane Configurations $ ¿Ît ¡Þ ,1,
ldealFlow(vphpl) 1900 1900 19(x) 1900 1900 1900 190q 1900 1900 1900 1900 1900
Tuming Speed (mph) 15 9 15 I 15 9 15 I
Lane Utì|. Factor 1.00 1.00 1,00 1;00 l.00 1.00 1,o0 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt
Flt Protected
Saü. Flowþrot)
Flt Perm¡tted
Satd. Flow (penn)
Headway Factor
Link Speed (mph)
Link Distance (ft)
T¡avelTime (s)
Volume (vph)
Goni, Peds. (#h0
Peak Hour Factor
Heavy Vehicles (o/o)

Adj. Flow (vph)
Lane Group Flow (vph)
S¡gn Control

Existing Cond¡tions PM Peak Hour
Lancaster Engineering

Sy¡chro 6 Light Report
Page 13

10fionoo7

/ç t

0.993
1:847

1.00
30

1513
34.4
306

II

Q,992
0.998

lEtt
0.998
1.817
1.00

30
1233
2A.O

167

0.978 0.949
0.998 0.992

0174200176900
0.998 0.992

o1v4?00176900
1.00 1.00 1.00 1 .00 I .00 1.00 '1-00

30 9q,
1754 4'157
39.9 94.5

23982258548
11

0.995
0.993

o018470

qptit
7

22.O

2?.4
0.19
5,0
3.0

7
7

22.O
23.0
0.19

5:0
3.0

0.97
2Io
315
387

Stop

0
1.00

14

0.97
0%
14
0

00
1.00 L00

27 56

Turn Type
Protected Phases
Perm¡tted Phases
Actuated Green, G (s)
Effectii,q,Gleqn, g (S)

Actuated g/C Ratio
Clearance l¡rne (s)
Vehicle Extension (s)

0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
59o/p 3o/o 13!o O:% OYo 2d/o O% 3% O% OYo

24Aa236056A1722858
050001390020800

Stop Stop Stop

qpüt Perm Prot Pqrm Prot
8852 16

82
19.0 19.0 19.0 15.5 35.5 35.5 23.5 43.5
20.A 2qn 20.0 16,0 37.0 37.0 24.0 4q.9
0.17 0.17 0.17 0.13 0.31 0.31 0.20 0.38
5.0 5.0 9,9 , 4.s 5.5 5.5 4.5 5.s
3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Perm

7
22.0

?33
0.19

5.q
3.0

tane6çãÞ0ph)- ?16. 3a3 2s5
v/s Ratio Prot 0.09 c0.20

561
0.09

0.56
46,0

3Qs
c0.18

1.08
s0.0

I .00 1.00
1.3 75.1

47.3 125.1

DF
80.2

F.

25Þ

0:01
0.08
42.2
1.00

0.1
42.3

D'

2U
cO.14

't.06
q'o
0.75
67.5

106.7
F

1,59,s

0.19
457

0.04
0.14
39,0
4.2.

q:5
127.0

F

941
0.16

0.82
45Ì9
1.00
13:9
59.8

Ê

1:8u
c0-38

1.00
37.5
1.00
21.1

58.6
E

58.7
E

hr!mÉifrói1ffiüøüli#a;9'ì?å?,iìilr#$;7å1ücü**iffi,&T¡im#,&Li**i*w* ååri #lirffili;f i l íMliix*ii?)i:;åils]:'i
AreaType: Othet
ConEol TlDgi Unsign€lized
lntersection Capâcity Ut¡l¡zation 55.2% ICU Level of Serv¡ce B

AnahË¡3 Pericni (min) 15v/s Bêtio Perm
v/c Ratio
Unifoim Dêlay, d1

Progression Factor
lncremental'Þelay, d2
Delay (s)
Leyel ofSeMce
Approach Delay (s)
Approach LOS

Existing Conditions PM Peak Hour
Lancaster Engineer¡ng

0.45 1.07
4.29 48.5
0.58 0.62
0.5 52.3

25.4 82.2
CF

60.2
E

0.02
0.10
40.0
0.94

0.1
37.5

D

0.61
35.3
1.06

1.4
38.9

D
64.3

E

ttõ-Mãvè.rageconroltDe¡ay 6-3.9 HGri,l Le.vefoJSerulce E

HCM Volume to Capacity ratio 1.O4

Aètuatéd Cycle Length (s) 120.0 Sum oflost.t¡me (s) 16,9
lntersection Capacity Ut¡l¡zat¡on 86.1% ICU Levelof Service E

Analysis Period (min) 15
c critical Lane Group

Synchro 6 Light Report
Page 12



tos

LOS

-os

üá¡ärûumiÉoid{a;¡iùåh¡t s

A

9.08

300

L1

3.6

0.08

5.60

0.04

0.0

3.20

1.7

0.2

0.1

0.2

0.0

6

50

LI

A

9.08

e

2.0

i¿iljs¿

-0.6

1

Q

39

A

9.52

386

L1

3.2

0.20

524

-0.2

1.7

-o.8

o.2

0.0

o.1

0.2

L1

:asw6r Sù€6t SW €dy Ræd

@
üw07

A

9.52

a

2.0

ii;.:!,jj:: i l¡ìt;;.;

1.7

-0.6

0.2

1

Q

2n7
?

na7
IR

976
457

L'

2.9

0.28

4.87

0.18

320

-0.0

:- J.i"í:,i;l;iü.

1.7

-0.6

0.2

0.0

0.1

0.0

Li

22

A

976

Q

2.0

1.7

-o.6

o.2

e

a
12.45

636

LI

2.7

0.51

4.72

0.34

0.0

3.20

-0.6

0.2

0.0

0.0

0.1

1

3t6
o07
ITR

L'

12.45

Q

2.0

ffi1ri iirl:..í

4.6
o.2

v

54

lú/furhst@t swtuútud

ALL.WAY STOP CONTROL ANALYSIS Lanes, Volumes, Timings
6: SW Edy Road & SW Borchers

Lane

1900
o

1 .00 1.00
0.915

172'1 0

1900 1900
15

1.00 r -00
0.876

1 664

1900
915

'1.00 1.00

10110t2007

1900
9

1.00 1.00
0.852

ÎtÎt
1900ldeal Flctw (Whpl)

ïurning Speed (mph)
Lane Ut¡I. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Headway Factor
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Volume (vph)
Peak Hour Factor
Heavy Vehicles (o/o)

Adj. Flow (vph)
Lane Group Flow (vph)
Sign Control

1881 0
0.950
1770

0.950
177A
1.00

0.950
1805

0.950

0.950
r805

0.9.50
1805
1.00

1900
15

1.00

52
0.95
2V,
55
55

L00

1900
o

1.00

1900
15

1.00

0.950
o 1787 15A7

0.950
0

'1881 0
1.00 1.00

30
552
I ¿.4
1V6 0
0.95 0.95
1oy'o OVo

185 0
185 0

Free

1664 0 1787 1587 0
1 .00 1.00 1.00 1.:00 1.00
30 30

264 1271
6.0 28.9
732294186

0.95 0.95 0.95 0.95 0.95
0% 0Yo 1o/o ú/o 2o/o

7 34 309 1 91
410309920

Stop Stop

2
0.95
o%

2

'1805 1721 0
1 .00 r .00 1.00

30
445

10.1
23 41 315

0.95 0.95 0.95
O9/o 1To 1%
24 254 332
24 586 0

Free

AreaType: Other
Control Tlpe: Unsignal¡zed
lntersect¡on Capac¡ty Utilizat¡on 68.3olo
Analy.s¡s Per¡od (m¡n) 15

Ex¡st¡ng Condit¡ons PM Peak Hour
Lancaster Engineering

ICU Level of Service C

funo6l6d: 1ù11¿@i S:26aM

Synchro 6 L¡ght Report
Page 14
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10t1012007
Lanes, Volumes, Timings
7: SW Langer Drive & N Sherwood Boulevard

fäTíë,qffiúffiçåd#tf,,Tjl;,-*TrffibiiWt-ftÈdFgn';gmÚádüi#ffi¡lUfrf"ByåWifì¡m{; :rtlmiÍiîl#fffiäfi{*J,ä$1fiüñ
Lane Conf¡gurations ì I' I 1r I Ît I 1.
ldealFlotr(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.O 4.0 4.0
Leading Detec.tor (ff) 50 50 50 50 50 50 50 5-0

TÍailingDetector(ft) 0 0 0 0 0 0 0 0
Tr¡rning Speod.(mph) 15 I 15 I 15 L 1.5 I
Lane Ut¡|. Factor 1 .00 1.00 I .00 1.00 1.00 1.00 1.00 1.00 1.00 I .00 'l .00 1.00
Frt 0.904 0,87Þ 0.994 0.935
Flt Protected 0.950 0.950 0.950 0.950
Sêtd,Flow(prot) 1787 1705 O 1752 1630 0 -1805 1889 0 1736 1691 0
Flt Permitted 0.950 0.950 0.950 0.950

17A7 1Tai 0 1752 1630 0 1805 1889 0 1736 1691 0
Yes Yes Yes Yes

81 197 2 39
1.00 r.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

301303930
194 1023 539 367
4.4 23.3 12.3 8.3

83 41 73 275 58 288 100 315 12 34 337 260
0,94 9.94 0.94 0.94 0.94 0:94 Or..94 0.94 0,94 0.94 0.94 0.94
1o/" 2lo O% 3lo 2o/o 2o/o Oo/o O% O9o 4o/o 9% 01o

8p 44 78 ?93 62 308 1,06 335 13 36 359 277
88 122 0 293 368 0 106 348 0 36 63ô 0

Prot . Piot Prot Prot
7438 1652

5.0
l1:0

0
23.6
0.20
oi|:v
3'1.5

0,0
31.5

c
52.6

5.0
1,t.0

0
8.6 rq.1

0.07 0.08
0168 0,61
80.5 40.1

0.0 0,0
80.5 40.1

FD
57.0

52
4.0 43
8.0 20.0

16
4.0 4.0

20.0 20.0

74
4.0 4,9
8.0 20.0

O-MaxMax
5.0

38
4.0 4.0

20.0 20.o
13.9 ?0O 0O 27.0 3,0 0.0 2O.0 63:0 0.0

10.8o/o 16.70/o O.0o/o 22.5o/. 28.3Vo 0.0ô/o 16.7o/o 52.5o/o O.Oo/o

Satd: Flotil (Þ.pm)
Right Turn on Red
Sald. Flow (RTOR)
Headway Factor
L¡nk Spgpd (mpl)
L¡nk Distance (ft)
Trarel Timg(s)
Volume (vph)
Peak Hour Factor
Heavy Vehicles (7o)

Adj. Flow (vp-h)

Lane Group Flo\¡/ (vph)
Tüm T)pô
Protected Phases
Perinittèd Pháèes
Detector Phases
Minimum lnitial (s)
Minimum Split (s)
rolq! s-plit (d)
Total Split (%)
Maximum Green (s)
YellowTime (s)
All-Red'Timê'(s)
Lead/Lag
Lead.Lag OptimizÞ?
Vehicle Extension (s)
Recall;Mode
Walk Time (s)
FlashlDon!Watf (s)
Pedestrian Calls (*fhQ
Act EffGt Green (s)
Actuated g/C Ratio
v/c Ra!¡9,

Control Delay
Queue:Delay
Total Delay
LOS
Approach Delay

9.0 16.0
3.5 3.5
0.5 0,5

Lead Lag
Yes Yes
3.0 3.0

None None

23ß 30;0
3.5 3.5
0:5 0.5

Lead Lag
Y€s Yes
3.0 3.0

Non€ None

10.0 53:0 o.o
8.3Vo 44.2o/o 0.Oo/o

6.0 49.0
3.5 3.5
0.5 0.5

Lead Lag
Yes Yes
3.0 3.0

None &Max
5.0

lt'li'0
0

LO
0.06
0.36
æ.2
0.0

64.2
E

49o
0.41
0.89
47.4

0.0
47.4

E
48.3

18.0 59:0
3.5 3.5
0,5 0.5

Lead Lag
Yes Yes
3.0 3.0

5.0
11.0

0
22.1
0.18
0.91
79.2
0.0

79.2
E

11.0
.0
2?.7
0.19
q31
æ.2

0.0
50.2

D

5.0
1.1.0

0
68.7
0.57
0.32
16.8
0:0

16.8
B

24.6

Syrìchro 6 L¡ght Report
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Existing Condit¡ons PM Peak Hour
Lancaster Engineering

qpproach LOS

qppr@ch D€lay (s/veh)

_os

lontrol Oelay (lreh)
)5% queue lenoth

: (m) (wh/h)

/ (wh/h)

áne ConfiguEtion

Vlov€ment

-an9s

ìT Chânnel¡zd

:lared Appoacì

)erceñt Grad€ l%ì

)€¡ænl Heavy Veh¡cl€s

lourly Flow Rãte, HFR

y'olume fveh/hì

tr¡nôr Street

lonfgu€lion

in6

ll Chanñel¡zed

t¡ed¡an Type

>ercsnt Heavy Vehicles

lourly Flry Rat€, HFR
ve¡y'h)

9.0

0.18

0.06

963

54

L

1

0

2

o.95
2
L

L

2

o.95

I

a

A

7.6

0.05

0.02

1397

24

L

4

0

0

7

o.95
7
T

n

185

¿95
176

T

1

IWO.WAY STOP CONTROL SUMMARY

T¡me P€riod

GAJ
Lanæstú Eng¡needng
6/1312007

PM Peak Hout

Edy Rd/Bo,clEß Dt
Shercod
EX Cond

lnteaecton
Ju¡isd¡cl¡on
Analygis Year

Analyst
Agency/Co.
Dãte Perfomed

c
18.8

0.02

0.01

262

L

7

0

o

0

0

o.95
32
R

TR

0

0

0

o.95

R
1

I

o95
23

I

11.8

B

11.5

0.22

0.07

595

10

TR

9

Weslbound

IR

Northbound

LL

Eâstbdnd

309

o.95
294

L

L

I

0

B

100.9

1 1.47

1.04

298

309

L

10

â95
241

o

0

1

¿-95
1

T

1

253

fl
Southbound

fR

0

ß

o

2

90

0.95
a6

R

TR

0

0

Und¡v¡dêd

331

as5
315

E0.4

a

10.7

0.43

0.13

721

91

TR

12

,I

C+ynght o 2ms UdvoEny d Frd@, a[ Righb Re$d



Offset 0 Referenced to phase 2:NWT and 6:SET, Start of Green
Natùral Cyole: 100
Control Type: Actuaied-Coordinated
Mai¡mum v/c Ratio:0,91
lntersect¡on S¡gnãl Delay: 45.3
I ntersect¡on Capâcity Ut¡lization 77.9e/d

Analysis Perlod (min)'15

and Phases: 7: SW Drive & N Shen¡vood Boulevard

Lanes, Volumes, Timings
7: SW Lanqer Drive & N Sheruood Boulevard

'120

Actuated Lenglh: 120

Ex¡sting Cond¡tions PM Peak Hour
Lancaster Engineering

lntersect¡on LOS: D
ICU Lêvél''of Sgrv¡ce D

1011012007

Synchro 6 Light Report
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HCM Signalized lntersection Capacity Analysis
7: SW Langer Drive & N Sherwood

Total Lost time (s)
Lane Util. Factor
Frt
Flt Protecled
Satd. Flow (prot)
Ftt

Satd.

Adj. Flow (voh)
RTOR Reduction (vph)
Lane (vph)

Tlpe
Protected Phases
Permitled Phases
Actuated Green, G (s)
Efieot¡ve GrqeJ¡,9 (s)
Actuated g/C Ratio
Clearance Time (s)

Lqñê Grp

1900

1011012007

1900
È

19qg
4.0

1.00
0.90
L00

'1705

19.00
4.0

1.09
1.00
0.95
1787
0.95

74

8.6 10.1
8.6 l0.l

0.07 0.08
4.0 4.0
3.0 3.0

4.0 4.0
1 00 1.00
1.00 0.88
0.95- 1.00
1752 1630
0:95 1.09:
1752 1630

0.65
44.4
1.00
4.7

49.2
D

60.8
E

0.69
*.4
1.00

14"3
68.7

E

19!0 1900 1990
4.0

1.00
1.00
0.95
1805
0.95

1900 1900
4.0

1.00
1.00
o:95
1736

Ît
r900

4.0
1.00
0.99
1.00

1889
'1.00

67.2
6712
0.56

4.0

0.4
15.4

B
22.9

c

0.9s
1736

4.O
1.00
0.93
1.00

'1690

1.00
1690

0.94 0.94 0.94 0.94 0.94
306 106 335 13 36

00100
0 106 347 0 36

12
0.94
293

0
293

7.8

0
0

o%

89 41
0.94 0.94
88 44
056

88 66
1o/o 2o/o

1058
0.'18

0.33
14.:2

1.05

38

62
158
21'o

23.6
23,6
0.20
4.0
3_0

't6

0.94
?77

0
0

359
23

613
0o/o 0% 0o/o 4o/o 9V.

2

22.1
22.1
0.18
4.0
3.0

22.7
22.7
0.19

4.O

1.2
47.3

D

4.6 49.1
4.6 49.1

0.04 0.41
4.0 4.0
3.0 3.0

v/s Ratio Prot
v/s rRât¡Ò Perni
v/c Râtio
Unifom Eel?y, d1
Progression Factor
lncremental'Délay, d2
Dêlay (s)
Level oJServicg
Approach Delay (s)
Appioãch LoS

Actuated
lntersect¡on Capacity Utilization
Analys¡s Per¡od:(min)
c Cr¡t¡cal Lane Group

Existing Cond¡tions PM Peak Hour
Lancaster Engineering

0.74
120.0 Sum of lbs! time (s)
77.9o/' ICU Level of Service

.15

0.04

0.46
52.3
1.00
2.3

54.7

0.91
47.9
1.00
27.6
75.5

E

0.54
56.7
1.00

8.1
64.7

E

0.89
32.9
1.00
115.6

48.5
q

49.4
D

c0.17 c0.13 c0.06

0.31
41.9
1.10

c0.02 c0.36

D
60.5

D

12.0
D

Synchro 6 L¡ght Report
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Lanes, Volumes, ïimings
8: NW 12th Street & N Sherwood Boulevard

ldêal Flôni (çhpl)
Tum¡ng Speed (mph)
Laiìe Uiil. Factor
Frt
Fl! Pro.leoJgd
Satd. Flow (prot)
Flt'Ferniitt jl
Satd. Flow (perm)
HeãdwayFactor.
Link Speed (mph)
Link E¡stance (ft)
Travel T¡me (s)
Volume (!ph)
Peak Hour Factor
HeaW Véh¡ôles (o/o)

Adj. Flow (vph)
Lane lGro.up Flow (vph)
S¡gn Control

r.00 1.00 1,00 1.00
30

u7
21.5

17
0.96

O9/¡ On/o 2fg g%

231859ü
0i0000

Stop

AreaType: Other
eontgl T' ¡rye:'Ll¡signalized
lntersect¡on Capacity Util¡zat¡on 61.9%
iqnalyqis'Period (minl I 5

Existing Conditions PM Peak Hour
Lancaster Eng¡neer¡ng

lClJ Level of Service B

lA4OaOOT

Syrìchro 6 L¡ght Report
Page 18

¡Þ
1900 1900

15

1.00 1,..00

0.920
o..-9...89

0 1709
0,989

0 1709

b
1900 1900

I
1900 190¡ 190-0, 1900

91s9
Ir

1900 1900
I

1,q0 130
0.983

1æ5 o

1835 0
l.QÞ 1.oo

30
1s.q4
44.6
947 71
0.96 0.96
'¿:vj o./o

570 74
641 'o

Free

1,Oq 1.00 1,00 1,00 r.00 1.00
0.933 0.991
0;9Q0 0.s50 0,950
1729 0 1805 1848 0 1805
0:980 9.s50 0.950
1729 0 1805 1848 0 1805
1.OO 1.00 1.00 1.00 I .00 1.00
30 30

1090 367
24.8 8.3"
16 76 52 589 38 25

0.96 0.96 0.96 0.96 0.96 0.96
A% 1"/e õ?h '2% 9!/o o.elq

17 79 54 614 40 26
l:60 O: g ,6.þ.4 0 26
Stop Free

.00 00I

0

22
0.96

17 61
0.96 0.96

c4ñht 0 26 (JiMny d Fld. al RaEñb R6såd

qpprcach Dèlay (s/veh)

-os

:ontrol Delay (s/wh)

l57o qu4e l€ngth

: (m) (wh/h)

/ (veh/h)

áne ConfiguElion

lrowment

Northbound Southbouñd

LTR

qppþach LOS

Perænt Heavy Veh¡cles

Hourly FIw Rate, HFR

¡nes
ìT Chañnefæd

Flaed Apprcadr

Pe@nt GEde f70)

Perænl H€w vshicles

luly Flry Rate, HFR
Peâk-Hôrr Fâcbr PHF

Môv€menl

ConfiguElion

Lanes

RT Channel¡æd

Mediar Typ€

0.09

877

26

L

1

9.2

0.03

o

o96
22
L

7

L

I

0

26

25
L

0

9.0

0.18

0.06

946

54

L

4

T

o

1

569

oe6
s47

T

1

n

0

0.96

AElyst
Agency/Co.
Dab Peri¡med
Ariab6¡s TlmE Perlod

GAJ
Le@stêr Englnærîng
6/13¡2007
PM Peak Hoú

7

2

59

o.96

R

TR

0

0

73

o9Ê
71

0

o

0

283.0

10.84

1.37

115

158

LTR

I

0

63

L

L

0

51

o0ß
52

¿

283.0

9

Weslbound

0

't0

T

1

613

o96

5

1

o

0

16

4.O2

0.71

139

98

LTR

11

76.9

TWO.WAY STOP CONÎROL SUiIMARY

39

o-96

R

6

lnûBÊc{on
Jurisd¡ation
Analysls Y€r

Century Or/SheÚood wd
Shø,@d
EX Cond

0

0

0

79

o96
76
R

12

IR

0

0

Undívided

76.9

12

¿7R

Eastbomd

&frÉtd: ldllz@7 8284M



Lanes, Volumes, Timings
9: SW Roy Roqers Road & SW

Lane
ldeal

Borchers Drive

€0q
4.0

ß0q ,

4.0
50

0
't5

1.00 1.00
0,995

1837

183V

1011012007

Lanes, Volumes, Timings
9: SW Roy &SW

50
0

0:966

)

1900
4.0
50

0
15

1.00

1.00

I
0.91
130/o

I
o

Prot
7

11.0
0

2Q;3 429
0.17 0.36
0:91 0.06
73.4 19.8
0.0 q.o

73.8 r 9.8
EB

67.7

5.0
11.0

0
4.0 63,9

0.03 0.53
0'37 0.91
69.5 42.6
0i0 0.0

69.5 42.6
ED

43.2

74
4.0 4.0
8.0 20.0
8.0 6q,0 0,0

6.7Vo 55.0Vo 0.0V"
,4.0 6_210

3.5 3.5
0.5 0;5

Lead Lag
Yes Yes
3.0 3.0

Nonê None
5.0

1r.0
0

4.0 q4
0.03 0.52
0.17 0.94
63.8 46.7
0.0 0.0

63.8 46.7
ED

46.8

\( \alr\[¿ )+\(

6:58T, Start of Green

látersection LOS: D
lCU Lev.el oJ Service C

\a î t \ I ¿
10110t2007

Synchro 6 Light Report
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Total Lost T¡me (s)
Lead¡ng Detector (ft)
Trailing Detector (ft)
Tuming,qpeed (mph)
Lane Util. Factor
Frt
Flt Protected
Sâtd.'Flofl (prot)
Flt Perm¡tted
Satd. Flow (perm)
Right Turn on Red
Sâtd. Flow (RTOR)
Headway Factor
Link Speed (mph)
Link D¡stance (ft)
TravdTirne (s)
Volume (vph)
Peak llour Factor
HeavyVeh¡cles (%)
Adj. Flqw (vph)
Lane Group Flow (vph)
Turn T.yDe

Protected Phases
Permitteí Phases
Detector Phases
Minimum lnitial (s)
M¡nimum Spl¡t (s)
Total Splil (s)
Total Spl¡t (%)
Mlax¡mum Green (s)
Yellow Time (s)
All.Red Time (s)
Lead/Lag
Lead.Lag O-ptirlize?
Vehicle Extens¡on (s)
Recåll ModO
Walk Time (s)
Flash Eont Walk (s)
Pedestrian Calls (#/hr)
Act Etrct Green (s)
Actuated g/C Ratio
vic Rat¡o
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay

1"
r99o

4.0
50

0

Þ
1900 1900
4.0 4.0
50

0

1900 í900
4.0 4.0

50
0

1.00
9

1.00
I

1.00

ip 50
00

15
1.00 1.00

Cycle Length: 120
Actuated.C)rcle Length: 120
Offset:98 (82olo), Referenced to phase Z:NBT and
Natural Cycle: 100
Control Tlpe: Actuated-Coord¡nated
Mex¡mùm v/c Ratio: 0.94
lntersection S¡gnal Dela),: 48.4
lnterseclion C.å'pacity Utilizât¡on 69 ;9%
Analysis Period (min) 15

and Phases: 9: SW Road & SW Borchers Drive

0.950
1:597

0.950
1597

l68l

1681

'18

1.00
3p

2043

0.950
0 1703

0.950
0 1703

0.889
0.950

0 1770 1689
0.950

0 1770 1689
Yes

915
r .00 1.00

0.950
0 1703

0.950
0 1703

Yes

1.00
0.982

1866

1866

9
1.00

0

0
YesYes

1.00
2265

1 .00 1 .00 1.00 l.0o 1 .00 1 .00 1 .00 L00 1 .00
30 30 30

1110 1271 856
25.2 ?.83 19.5

19 7.84 25 248 I 24 19 34 5
0.91 0.91 0.91 0;9'l 0;91 0.91 0.91 0.91 0,91
6V. 3o/o O% 2!o Oo/o O"/. 6o/o O"/. OYo

21 .892 27 273 9; 26 21 . 3:l 5
2188902u/335021420

Prot Piot Frot
3852 16

5.0
I 1''0

0
5:3 22.?

0.04 0.18
0.2p o.12
65.5 41.8
0.0 0.0

65.5 41.8
ED

49.7

46.4
587 171
0.91 0.911

11o/o 3o/o

645 189
833 0

4

3852 I
4.0 4.0 4.O 4.0 4.0
8.0 20.0 8.0 20.0 8.0
8.0 66.0 0:0 25.0 37.0 0,0 9-0

6.7Vo 55.00/0 0.0V" 20.8% 30.80/o o.ovo 7.50/o
4.0 6?.0 z.tl.s 33.0 5.0
3.5 3.5 3.5 3.5 3.5
0.5 0.5 0.5 0.6 0.5

Lead Lag Lead Lag Lead
Yes Yé.9 Yês.Yeö Yes
3.0 3.0 3.0 3.0 3.0

Nóne None Nonè C-Max Nohe
5.0

6
4.0

20.0
2tr.0 . 0.0

17.5o/o O.0o/o

17.0
3.5
0.5
Lag
Y.es
3.0

Synchro 6 Light Report
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HCM Signalized lntersection Capacity Analysis
9: SW Roy Roqers Road & SW Borchers Drive

) \{
Lane Configurat¡ons
lde€l Flow (vphpl)
Total Lost time (s)
Lané Ut¡|. Factor
Frt
Fl! ProJeoted
Satd. Flow (prot)
F{t,P. ermitted
Satd. Flow (Derm)

4.0 4.0
1.00 1.o0
1.00 0.97
0.95
1597
0.95

1 597

0.82
59:5
1.00

167.9
227.4

F

1.00 i,9P ri
I _00 1.00

1011012007

1900

1.0p
1.00
0,91
1703

1"@
0.98

4.0

1:00
1866

.0,95 1.00
1703 1866

\a I r \ I ¿

1t
rs00, 1900

4.0
.J,.gg
0.89
1p0

1688
1:00

1688

i,,1.,00:

1.00
0,9q
1770
0.95
1770

?ß 8-

0.91 0.91
273 :9

018
273 t7
2o/o Oo/o

Adj: Flow(vph) I &Í5 188 21

RToRReduct¡on(vph) 0 I 0 0
Lane Group Flow(vph) 9 A24 0 21

HeawVehicles (o/o) 13o/o 11o/o 3Yo 6Yo

20.3 37.3 2.0 19.0
zo.3 37.3. 2.0 19.0

0.17 0.3r 0.02 0.16
40 4.0 4.0 4.0
3.0 3.0 3.0 3.0

0.91 0.03
49.0 29.8
0.99 1.32
22.3 0.1
70.8 38.0

EE
67.1

E,

0.93
26.5
1.00
16.3
42.8

D
44.7

E

1-9.0p 1900.

1,09
1681
1:00
1681

0.95 1r;go

1838

-zg
Peak-hourfactor, PHF 0.91 0.91 0.91 0.91 0.91 0.91

862 27
10

q88 0
3o/o Ook

TlmTlpe Pròt Pról
ProtectedPhases 7 4 3 I
Permitted Phases
Actuated Green, G (s)

Efteqtive Green, g (s)
Actuated g/C Ratio
Clear6rìce.Time (s)
Vehicle Extension (s)

'x4 1'0 34 5
0.91 0.91 0.91 0.91

5
0

29 21 37
004

21 .38 r0

60/o Olo OYo

ProtProt
5

1.6 63.9
l:6 63.9'o.ol 

0.53
4.O 4,9
3.0 3.0

0.8 63.1

0"8 63.1
0.01 0.53
4.0 4.0
3.0 3.0

Lanecrp Cap (vph) 11 884
v/s Rat¡o Prot 0.01 c0.49
v/s Rãtiõ Perm
v/c Ratio
Uniform Delay, dl
Progression Factor
horenental Delay, d2
Delay (s)
Lèvel ofSeMce
Approach Delay (s)
Apprqch LOS

Existing Conditions PM Peak Hour
Lahcaster Engineering

29s ç2'5
c0.15 0.01

23 97s
0.48

2A
0.01

0.75
58.q
'1.00

7'13
130.6

,295
c0.02

0.13
43.4
1.00
0.9

44.3
E

73.0
E

0.91
25.4
1.39
q.6

41.9
D

44.7
D

lü'
xcfi,t,ltverage êbritrcii Delay 48.8 HoM Leúelof SeMcà E
HCM Volume to Capacity rat¡o 0.78
Actuated"C.)rcle L€ngth (s) 120.0 Sum of lost lime (s) 16'9
lntersectioÁ Capacity Utilization 69.90/o ICU Level of Service C
Analysis Period (mlri) 15
c Cr¡tical Lane Group

Synchro 6 Light Report
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Lanes, Volumes, Timings
1: SW Road &

Lane Conf¡gurations
ldeal Flów (vphpl) t9O0
Total Lost T¡me (s) 4.0
Lead¡ngDetector(ft) S0
Trail¡ng Detector (fr) 0
Tuni0gsirir€d(mph) 15
Lane Util. Factor 1.00
Frt
Flt Protected
Sald". Flow(pro0 o
Flt Permitted
Sàtd.

\'r\l-'\(Ìr.a\/rJ

d .1
1e0.0 1-epp

4.0 4.O

10/" 2o/o

2 157 270 1S1 9V 265
0 182 270 o 278 265

Bern Perm Perñ Pdim

3/'67
0.950

0.96 org6
4o/o

0:96 0.96 0.96 0.96 0;96
2% 6o/o 1o/o 1o/o 3o/o 7o/o

lQr ?.8 1ep1
218 1931

36
3ô

Pênn Pêrm

Lanes, Volumes, Timings
1: SW Elwert Road & Highway ggW

Length: 120
Length: 120

Con'trol T.ype: Actuated-Lrncoord¡nated
Maximum v/c Ratio: 1.03
lntersection Signal Delay: 44.6
lntersection Capacity Ut¡l¡zation 97.4%
Anab¡sis Périod (m¡n) 15

190q
4.0

99W

1900

10fi1n007

4.0q0 50

s\¡rr\()/,a\l/tJ

lnters€ction LOS: D
ICU Level of Service F

10111t2007
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4.0

00
50 50

4.0
I 1900

4.0 4.0
50

0
50,

0.96 0.96

915

84

0.96 q€6
2o/o 1o/"

9
00

9

6

R¡ght
Sald.

F,lgw(per.m)
Tum on Red
Flow (RToR)

i.oo 1.00 1.00 1.00 1.00 0.95 1 .00
0;850 0a5"9 0.850 0t950

0.993 0.968 0.950 0.950
1871 1583 I 0 .11809 15eg 3406 1599 E50.5 1509

0.848 0.5620 1se7 1.1æ,
Yes

0 1050. í.589 17.jp6, 3{OÞ 1599, 3467 3505 l5O9Yes yes yes
169 187

1.00 1 .00 1 .00 1.00 1.oo t.oo 1.oo 1.00
e9 26

1.00 1.00 1.00 1.00
30 30 30

2452 1095 4015

24
70.4
151 259 174

õ5.7
93

24.9
1392

91.3
1854 35254 163 97 209

and Phases: l: SW Elwert Road & 99W
Headway Factor
Link Speed {mph}
Link Distance (ft)
Travcl Tiine (s)
Volume (vph)
Peãk tlour Faotor
Heavy Vehicles (o/o)

Adj. Ftów (vph)
Lane croup Flow (vph)
Tqm Typ.e.

Protected Phases
PBrmitted F.he-ses

Detector Phases
M¡nirnuÍ¡ ln¡tial{s)
Minimum Split (s)
Toral sprit (s)
Total Split (%)
Maxìrnurn Green (s)
Yellow Time (s)
All-Red Time (s)
Lead/Lag
LeadiLag Opliin¡zg?
Vehicle Extension (s)
Recell'rMode
Walk ïme (s)
Flash.Oont Walk (s)
Pedestrian Calls (#ihr)
Act E-trct Greên (S)
Actuated g/C Ratio
v/c RåÎio
Control Delay
Queu€ Eelay
Total Delay
LOS
Approach Delay

0,96
0ø/"

17O 145Q
170 1450

I 4

'l01

2
88844 45221ô64.O 4.0 4.0

22.0 22.0 22.0

29.0
4.0

29.0 2g.o 29.0
4.O 4.0 4.0

4.0
22.0

4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
22.O 22.0 9.0 22.0 22.0 9.0 22.0 22.0

?9..o"
4.0

11-.0

4.0
63.0 11.0 63.0 63.0

35,0 35.0 35.0 35.0 35.0 35.0
29.2% 29.2yo 29.2yo 29.2Vo 29.2% 2g.20/o

1,Q.0 69q0 69,0 rq.0 69.0 69.0
13.3o/o 57.5o/o 57.5o/o 13.3o/o 57.5o/o 5l.51o

0-3,0
5.02.0' 2.o 2.O 2.0 2.O 2:g

5.0 4.0 5.0 5.0
1.0. 1.0 1.0 .!,.0

Lag Lead Lag Lag

3.0 3.0 3.0 3.0
Max None. M.?x Max
5.0 5.0 5.0

11,O 11ß 11.0
000

01.4 11;6 6E:g 65.p
0.54 0.10 0.54 0.54
0.1 r 0_65 1.02 0.04
3.3 6't.7 52.8 6.3
0.0 0.0. 0.0, 0i0
3.3 61.7 52.8 6.3
AEÞA

Lead Lag

3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0Max Max fi4ax Max Mal Mäx Nqne Max5.0 5.0 5.0 5.0 5.0 5.0 5.0ll.0 11,9 1,1.0 1:1O .!1.9 1i.O ii.0000oo0o
{q 9r,9 9r;9, 31.0 1z.9 66.4026 0.26 0.26 0.26 0.1ô 0.54
0.44 0.51 r.æ O.4q 0.98, ,0,73
4,1.3 17.7 105.9 14.8 116.8 25.60.0 0,0 0,0 0:0 o,o 0.0
41.3 17.7 105.9 14.8 116.8 25.6',P.,BF'BFC
27.2 ô1.5 33.3

l-0 l.o

1 5-year Background Conditions pM peak Hour
Lancaster Eng¡neering
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Lanes, Volumes, ïimings
2: SW Meinecke Road & Highwav 99W 10/10200710n1n007

HCM Signalized lntersection Capacity Analysis
1: SW Elwert Road & Highway 99W

\,r\lF1 \()r.aLltJ

1900
4.0
5€

0
I

1.00
0.850

1900
4.04.0

50
0

1.00

1900
4.0

I
Lane Configurations d fr { f I ft f ìirì +f IldealFlowþhpl) 1900 l9q0 1900 1900 1900 1900 1900 1900 1900 le00 1900 1300
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.O 4.0 4.0 4.0
Lane Ut¡l. Factor 1.00 1.00 r.90 1.00 1,00 0.95 l.O0 O.97 0.95 1.00
Frt 1.00 0.85 I .00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protécted 0.99 1,90 0..97 |ìp,p 9.s5 .1.0o '1.00' .9,.9Þ 1.00 1.00
Satd, Flow (prot) 1871 1583 1810 1583 1736 3406 1599 3467 3505 1509
Flt Pennitted 0.85 1.00 otg 1:00 0.95 L00 I .00 0.95 J,9o 1.Qo
Satd.Flow(perm) 1597 1583 1051 '1583 1736 3406 1599 3467 3505 1509

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.9ô 0.96 0.96 0.9ô 0.96 0.96
Adj.Flow(yph) 25 15v ?79 l8l .97 265 170 1450 101 218 1931 36
RToRReduction(vph) 0 0 125 0 0 139 0 0 43 0 0 12
LanecroupFlow(vph) O 182 145 O 278 't26. 170 1450 58 218 1931 24
HeavyYehicles (o/o) OTo 1o/o 2o/o 2o/o 1o/o 2o/o 4o/o 6o/o 1o/o 1o/o 3Yo 7o/o

T,urn Tlp€ Feirn Perm Feim Perm Prot Fërm ' Prot Pern
ProtectedPhases 8 4 5 2 1 6
Perm¡ttedPhases I I 4 4 2 6
Actuated Green, G (s) 29.0 29.0 29.0 29.0 I1.0 63.4 63.4 10.6 63.0 63.0
Effective Green, g (s) 3l.0 91.9 31.0 31.0 nf 65,1 . 65,¿ 1'1.6 05.0 65.0
Actuated g/C Rat¡o 0.26 0.26 0.26 0.26 0.10 0.55 0.55 0.10 0.54 o.il
Clearance Time (s). 6,0 6.0 ô.8 . 6.0 5.0 8.0 6.0 5:0 6.0 6,0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lanecrpcap(vph) 413. 409 272 409 174 1856 87'l 335 1899 817
v/s Ratio Prot c0.10 0.43 0.06 c0.55

ldçal Fl-qlv (vphpl)
Total Lost Time (s)
l-eading Ðêlector (ft)
Trail¡ng Detector (ft)
Tuming Spçgd (mph)
Lane Util. Fector
Frl
Flt Protected
S?td. Flgw (ptot)
Flt Perm¡tted
Sãtd. Flow (þrm)
R¡ght Tum on Red
Sqtd. Flow {R-rOR)
Headway Factor
l.in! spped (mph)
Link Distance (ft)

Tlav.el Ti¡me (s)
Volume (vph)
Peak Hour Factor
Heavy Vehicles (o/d

Adj, F¡o.ìrrt (Wh)
Lane Group Flow (vph)
Tum T.ype
Protected Phases
Peñiiltèd Ptiaseg
Detector Phases
Minir¡umlhitíal (s)
Minimum Split (s)
Tota!Sp!¡t (s)
Total spl¡t (%)
Mâximqm G. re€ln (s)
Yellow T¡me (s)

50 q9 50 50 50
00000

1591ç
I .00 0.95 1.00 1.00 0.95

4.O
50
0
I

1.00

50 59 50
000
915

1.00 1.00 1.00

50
0

15
1.00

0.950
'1805

0.726
1379

0.85p 0.850
0.950 0.950 0.950
175-2 1900 1615 1805 3471 1015 1787 3505 1615
0.738 0.9s0 0.950
1361 1900 161i 1:805 An 1615 17,.87 3505 1615

Yes
141

1.00 1.00

0.859

1792 1615

1792 161:5

Yes Yes
718

1.00 1.00 1.00 1.00
30

1905
49.3

17 298 2110 61
0.94 0..9-4 0,94 0.94
01o 'lo/o 3o/o O%

18 117 22!s 65
18 317 2245 65

Frçe Prgt Free
16

Free þree

Yes
6

1.00 r.00 1.00 1.00 1.00

99 î9
1172 2933
28.ç 66.7

612764444
0.94 0.94 0.94 o:94 0.94
0o/o 6Yo Oo/o 3o/o 0o/o

652964747
652964747

PeÍ¡ Frée Pgrm

3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Nqie Noi¡e Nqne Ngqg Ngne Nolg Nôno None' .

5.0 5.0 5.0 5.0 5.0 5.0
11,0 11,0 1:!.0 11.0 11'.0 113

000000
1¿6- 12.6 ,,99:3 12;Ê 12.6 9Þ.3 5.1 51.7 95.3 21;7 77.4 99.3
0.13 0.13 r.00 0.13 0.13 1.00 0.05 0.54 ',l.00 0.23 0.81 1.00
0;3b d:12 9,W 0,-27 9,19 0;09 0'1:9 p.86 0:01 0.7,8 0.7€ 0J4
51.5 45.5 0.0 49.0 46.3 0.1 59.1 27 .0 0.0 52.4 11.4 0.0
0.0 0.0 0,0 0.0 O0 0'0 0'0 0'0 0-0 0,0 0.0 0'0

5l .5 45.5 0-0 49.0 46.3 0.1 59.1 27.0 0.0 52.4 11.4 0.0
DDADDAECADBA

46.7 19.1 27.0 16.1

90
4015

14't 14
141 14

Free Prot
45

Frge 4 4 Free
445

4.O !.O 4.0
22.O 22.0 8.5

0.0 229 2?¡9 0.0 8.5

16.0 16.0
4.0 4.0
2,0 2.0

er.p
1519
0.94

4%
1-6.J6

1616

2

2
4.0 4.O 4.0

22.0 8.5 22.0
64.6 0.0 33.4 8e.l

4.0

8
8

4.0

22-9
8.3o/o

0.r 1

0.44
37.2
1.00
3.4

40.6
D,

39.5
D

c0.2ç
1.O2
44.5
1.00
60.4

104.9
F

72.1
E

0.78
21.6
1.00

3.3
25.O

c
33.1

c

0.04
0.07
1?,s
1.00
0.1

13.0
B

0.65
52:2.
't.00
4.5

56.7
E

1.92
27.5
1.00
25.O
52.5

0.02
0.03
1.2.9

1.00
0.1

12.9
B

o.o9
0.31 0.98
35,9 5.lg
1.00 1.00
2.0 60.8

37.8 114.7
D

o;P9
0.35
36.3
1.00
2.4

38.7
D

v/s Rãti9 Perm
v/c Ratio
Unifôrm Delaf, d1
Progression Factor
lncrèmêntäl Dêlay, d2
Delay (s)
Lçvel of Servíce
Approach Delay (s)

Apprpaoh LOS

22.O 22.O
0.0

0.0olo0.0% 18.3olo 18.3o/o 0.0o/o 7.1o/" 53.8o/o O.Oo/o 27.8o/o 74.6"/o
2,9

18.3o/o

16.0 16t0
4.0 4.O
2.0 2,O

4.O
3.5

58.6
5.0
1.0

Lag

28.9
3.5
1.0

Lead

83.5
5.0
1.0

Lag

52.2

Synchro 6 Light Report
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D

D AlliRed Tim9 (s)
Leadilag
Lead+ag Opllm¡ze?
Vehicle Extension (s)
Rrecall Modè
Walk T¡me (s)
FlaSh Eo.¡T'!{alk (e) .

Pedêstrian Calls (*É/hr)

Acl Etrdt-G'ieen (s)
Actrated g/C Ratio
v/c Re¡lio
Control Delay
qúeuç,P-'4ait

Total Delay
LOS
Approach Delay

1S)rear Background Condit¡ons PM Peak Hour
Lancaster Engineering

ß8

Höttl Avsiê'bç Contrpl Delqy ' 49,6 'HoMrLevgl oJ S€rv¡ie D
HCM Volume to Capacity ratio 1.01
Adugted qyçlg Lpng!þ (Þ) 12þ.o sum of lost tifne (s) 12.9
lntersection Capac¡ty Util¡zat¡on 97.4Yo ICU Level of Service F
Analysis Period (m¡n) 15
c Critical Lane Group

Synchro 6 Light Report
Page 4
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Lanes, Volumes, Timings
2: SW Road & Hiqhwav g9W

Area Othér
Cycle Length: 120
Actuated C)rcl6 Length: 95.3
Natural Cycle:90
Con'tröl Typg: Actuatgd.Ungoordinated
Max¡mum v/c Ratio:0.86
lntersection Sionat Ðel?y 2p.S
lntersection Capacity Ut¡lization 81.7%
Analys¡s Per¡od (min) 15

15-year Background Conditions pM peak Hour
Lancaster Engineering

s\¡r1 \Íï/,a\Lr(tr

HCM Signalized lntersection Capacity Analysis
2: SW Meinecke & Highway 99W

Lane
ldealjFloW (Vplrd)
ïotal Lost t¡me (s)
Lane Util. Factor
Frt
Flt Prolected
Satd. Flow (prot)
Ftr

Peak-hour factor, PHF

lrftercection LOS: C
ICU Level of Service D

10110J2007

Synchro 6 Light Report
page 5

\-r\lr-\l)r'¿1 L/Þ
1U1At2007

r90q
4.0

0.s9
1.00
1r00

3505

0.94
2245

0
2245

3o/o

't

4.0 4.0
1,0p 1.OO

1.00 1.00
0.95 1:0.0.

1752 1900
o.74 1,90;
r362 't900

1'90q
4.0

1,0Q
0.85
1.00

1615
1,09

1615
6

0.94
6
0
b

Oo/"

4.0
r i00
1.00
1.00
179à

27
0.94

29
0

?s
60/o

1900
4.0

1.00
1.00
0i95
1805
o'7?
1380

1.0!
0.85
l:;oo

1615
1.00

0.94
141

0
141
Qo/o

0.04
0.04

0.0
1.00
0:0
0.0

A

0.91
0.01
0.0

1.00
0.0
0.0

A

0.09
0.09 0.42
0.0 48.0

1.00 1.00
ol 8'6
0.1 56.6
AE

0.0,9
0.00

0.0
1.00
0:0
0.0

A

4.0
1..00

0.85
10q

'1615

1.00
1ô15

61
0.94

65
0

65
ov"

10

1900
4.0

1.00
1.00
O;95
't787
0:95

4.O
r.00
0.85
J.00
1615
1.00

'1615

0.94
18
0

l8

4.0
0.95
1.00
't.00
3471
1.0q

3471

4.0
1.0p
1.00
0",95

1 805
0.95

0.94
14

0
14

0o/o

1616
0

1616

4.5 6.0
3.0 3.0

and Phases: 2: SW Meinecke Road & 99W

Adj. Flo¡w (¡1ph)

RTOR Reduction (vph)
Group Flou, (vph)

Vehicles

Protected Phases
eep$edPþj.seg
Actuated Green, G (s)
Effpct¡ve Green, S (s)'
Actuated g/C Ratio

v/s
v/S Rglio Pqfm
v/c RâtiÕ
Uniform Delay, d1
Progression Factor
lnçreme¡þl Delay, d2
Delay (s)
Level of SeMoe
Approach Delay (s)
ApproachiLOS

0.94
65

0

Eþ
Oo/o

8
8.1

10.1
0.10

6.O

0.94
47

0
47

0.94
47

0
47

0.94
317

0
317
1o/o

4
4,

8.1
10.1

0.10
6,0

0.02

0.24
40.9
1.00
0.7

41.5
q

16.9
B

l6

8.1
r0.1
0.10
6.0

F¡,9e

98.9
98.9
'1.00

4
8.1

10.'l
0.10

6.0
3.0

Freê
98.9
98.9
1.00

1.3
1.8

o.o2

53.2
55.2
0.56

F¡ee
98.9
98.9
1.00

21.1
21.6
0.22
4.5

73.0
75.0
0.76

6.0

0.84
8.0

1.00
2.6

'10.7

B
15.0

B

Free
98.9
98:9
1.00

5
c0.18 c0.64

cÛ;0Q
0.46
41.A
1.00
2.4

44.2
E

0.16
40.5
1.00
0.4

40.9
D

40.6
Þ

0.09
0.34
41.9
1.00

1.4
42.7

D

0.83
18.1
1.00
3.3

21.3
c

21.4
c

0.81
36.7
1.00
12.2
48.9

D

1191,! 
Avêrãsg contiol Delay

HCM Volume to Capacity ratio 0.78
Ao_tuåted'Clet"e Le¡grÌì (sl 98,9 Sum of. tost tìrn€ (i) B;0
lntersect¡on Capacity Util¡zation 81.7o/o ICU Level of Service DAnâ'lJ¡BÍsrPeriodr(tr¡n) l5
c Cr¡t¡cal Lane Group

15-year Background Condit¡ons PM Peak Hour
Lancaster Engineering
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Lanes, Volumes, Timings
3: SW Edy Road & Highway 99W 1U10nO07

0.989
0.950

o. 1787' 4992 0
0_950

q, figv 4w. o

6
4.0

21.5

SyÌìchro 6 Light Report
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Lanes, Volumes, Timings
3: SW Edy Road & Highway 99W

120

Offset 2
Nêtt¡ra;C.,¡c!q 120
Control Type: Actuated-Coordinated
Maximum v/c Ratib: 1.14
lntersection Signal Delay: 67.2
lntêrseçtiõÍì Càpacþ Utilization 92.9o/o
Analys¡s Period (min) 15

10110t2007

r 1?11 \ (1 ,4 ( / ¿
lffi if üítãffi 'dtrtt&&ffi 

úå#,(,idßÊlr4li,iiff F.gffi-EHË-Êffítw,w1i6wltrffillüwffit
LaneConfisurations Ì | f I I ir I ++1' ì ttl'
rde€rFrqù(vÞhpt) 19oo 19oo 1900 19oo 190,0 1900 1-9"09 190! 1990 1900 1900 1900
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.O 4.0 4.0 4.O 4.O 4.0 4.O 4.0
LeadingDêleotgr(ft) 90 50 50 50 50 50 50 50 50 Þ0
Trail¡ngDetector(ft)0000000000
Tuming Speed 0rlph) 15 9 9 l5 15 q 1,q . 9 15 I
Lane Ut¡|. Factor 1 .00 'l .00 1.00 0.95 0.95 1 .00 1.00 0.91 0.91 1 .00 0.91 0.91
Frt
Flt Protected
Satd, Flor¡v (prrot)

Flt Perm¡fted
Satd; Flow (pen¡)
Right Turn on Red
Satd. Flow (R:[OR)
Headway Factor
Link sÞÞéd (íñph)
L¡nk D¡stance (ft)
Travel1ime (s)
Volume (vph)
Peak HolJr Fâctor
Heavy Vehicles (%)
Adj. Flg/v (vph)
Lane Group Flow (vph)
Tum Type
Protected Phases
Pèrrmitted'Fhases
Detector Phases
Minimum ln¡tiàl (s)
Minimum Split (s)
Total splir (s)
Total Split (%)
Maiimum Groen (s)
YellowT¡me (s)
AlËR€d]îmo (ðJ

Lead/Lag
Leadl-ag Oþümizè?
Vehicle Extension (s)
Reca!!,lr¡od"e
Walk T¡me (s)
Flâsh Dont Walk (s)
Pedestr¡an Calls (#/hr)

Act,efiétcreon (s)
Actuated g/C Rat¡o
v/c Satio
Control Delay
Queuè EehY
Total Delay
LOS
Approach Delay

0.950
17AV

0.950
1787

0-850 0.850 0.850 0.992
0.950 0.950 0.950

11599 1615 1698 1713 1553 1V52 4908
0.950 0.950 0.950

1,599 1615 1698 l7l3 1i553 1752 ,1908'

Yes
21t1

4.0 4i0 4:O

2
4.0

21.521.0 21.0 21.O

17.5o/o '17.5o/o 2

7
77

4.0 4.0
21.0 21.0

5
4.0
8.5

I
4.0
8.5

and Phases: 3: SW Road & 99W

frt )r 
"z

*l "z lÊt *

l$year Background Cond¡tions PM Peak Hour
Lancaster Engineering

lntersect¡on LOS: E
lgU:Lèvel of Servioe F

7
4.0

21.0
21.O

17.5o/o

Yes Yes Yes

?00 I Iq
1.00 1.00 1.00 r.00 r.00 1.00 1.00

30 90
1905 18¿10

4"3.,"3

192 224 1381 79 277 1922 157

9.96 Qrg6 0.96 0.s6 0.96 0i96 0.s6
4ïo 3Yo 5o/o 2% 1To 3Yo OYo

200 ?9-3. 1439 82 289 ?w 1il
200 233 1521 0 289 216ô 0

Pêrm Prot Prot
52 16

1 .00 1.00 1.00 1.00 1 .00

39 90445 539

10:1 1?.-3"

169 249 240 336 283
0.9q 0,9ô 0,96 9.96 0..9p
1o/o 1o/o 0o/" 1o/r 00/6

176 259 2s0 9Þ9 ,29þ
176 259 250 321 324
Split P-èÍh SÞl¡t

7788

fì.0
0

åA,s 50.o
0.17 0.42
0:93 1.04
51.4 72.5
o.0 0.0
51.4 72.9

D,E
70.4

I
I

26:0 2q,p 2p.0 19rq 4g;0 O,0 25.9 54'..0 0.0
1-7o/" 21.7o/o 2'1.70/" '15.8ø/" 40.0% 0.0olo 20.8lo 45.0o/o 0.Oo/o

I

't
16.0 16.0
4.0 4.0

21,0 21.0
4.O 4.0

' z1.o 14,5. 1?,54.0 3.5 5.0

1þ 'r.í,0 0.5
Lag Lâg Lag

3.0 3.0 3.0
Notrg Nonè ç:Màx5.0 5.0
l,flo 1:\.0

00
&;o 150 44.1
0.18 0.12 0.37
0145 1,O6 0,84
9.2 128.8 39.8
0.0 lg:7 O'0
9.2 139.4 39.8
.A F' 'D

53.1

tjorie Ngné
5_0 5.0

:1.1;0 1110.

00
22:0 22j0,

0,18 0.18
1.03 1.03

?qiÞ 48.5-
3.5 5.0'1,9 0,q

Leãd Lead

3.0
GMax

5.0

3.0
None

1.0 ll:0 1.0' r.g 1r,0
Lead Lead Lead Lag Lag

3.0 3.0 3.0 3.0 3.0
NE-ne Nqîp5.0 5.0

11.0 1l;0
00

1V:A 17:tlt
0.14 0.14
0.70 1.14
50.9 137.4
0.0 0:0

50.9 137.4
EF

70.5

15.1 107.7
0:o 0.0

15.1 107.7
B .'F

107.4
0.0

107.4
F

84.3

llt0
0

l7;0
0.14
0,61

lsyear Background Cond¡t¡ons PM Peak Hour
Lancaster Engineering

Synchro 6 L¡ght Report
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Lane Confìgurations
ldêãl Flowlvphpl)
Total Lost time (s)
Lánê Ut¡|. Faator
Frt
Fl! Protgcte!
Satd. Flow (prot)
Flt'Pe¡rÌiitted
Satd. Flow

Peak-hour factor, PHF
Adj. floì¡v (vph)
RTOR Reduction (vph)

Protected Phases
Pern¡tte,d PhA.Fes
Actuated creen, G (s)
Effective.Grèen, g (.s-)

Actuated g/C Ratio

Lane Gp Cap (vph)
v/s Ratio Prot
v/s Rat¡o Perm
v/c Rat¡o
Uniform Delay, dl
Progress¡on Factor
lncreniental Eêlay, d2
Delay (s)
Levél of'Service
Approach Delay (s)
ApproaçtÍ LOS

0.'10 c0.16 0.19 c0.19

Capacity Analysis
99W 10110t2007

r a ?¡1 \ (1 / ¿1 l/ ¿

ls00

176
0

176
1%

19_90

1 .09 1.00
1.00 0.85
0 95 1,.0q
1787 1599
0.95 1.0-0,

1787 1599 161

4.0
0's1
0.99
1.00

4990

1.0p
1.00
0-e9
1787
0.95
1787

d:9í
0.99
1;i00

4908
r.0g

4908

î.opi
1.00
0.sq:
1752
0.95

0.95, 1:00
'1.00 0.85
q.q5 1o0
1713 1553
o.gs 1.00
1713 1553

4.O
0,99
1.00

9:95
1698

iro,q
0.85
1.00

1615
1.:00

200?
I

2r58

0.96
289

0

0.96
82

0
0

2o/"

ß3s
5

1516
5o/"

6

485
50.o
0.42
5.5
3.0

0.96

?5e
0

265

0.96
157

0.96
164

0
0

0o/o

250 350, 295 z:gq 253181001630
321 3?4
1o/o Oo/"

77 88

16.0
17.0
o.14

5.0
3_0

0.70
49.0.
0.76

7.1
44.1

'16.0

17.0
o.14

5.0

7
l6.o
17.0
0.14

5.0
3.0

21.0
i!2'.o
0.18

5.0

, ti-

21.0
22.0
0.18

5.0

21.0
22.O
0.18

5.0
3.0

0.Q2
0.13
41.0.
1.00
0.2

41.2
D

0.01
0.30
46:2
0.88

0:6

14.5 42.6
1"q.0 44.1
0.'t2 0.37
4.5 5.5
3.0 3.0

1

20.4
20.9
o.17
4.5

D
79.0

E

0.16

0.931.03
49t0
1.00
59.6

1.06

6?.5
1.00
7Q..7

131.2
F

0.84
34,7
1.00

4.e
39.6

Þ
51.8

D

'1.14

51.5
4.77
99.2

139.1
F

1.03
a.9;o
1.00

9e.1
08.3

48,9
o.92

5.1
50.0

D

r9.1
76.4

E
73.3

E

Volume to Capacity
Actuated Oyclê Length (s)
Intersection Capaciv Utilizat¡on
Analysis Period (min)
c Critical Lane Group

41.3 108.6 1

DF F
92.5

F

Sum,of lbst time (s)
ICU Level of SeMce

1.06
120.0

92.9o/o

15

r6.0
F

ls-year Background Conditions pM peak Hour
Lancaster Engineer¡ng

Synchro 6 L¡ght Report
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't

Timiog

Phasinq

Y= 4.5

G = 2O.5

WB Only

lnteßæt¡on Delay

Apprcach LOS

Appr@ch Delay

Lane Grcup LOS

Control Delay

lnilial Queue Delay, d3

lncrenental Delay, d2

Delay Cal¡bEtjon, k

PrcgGssion Fac{or, PF

Un¡fom Detay, d1

Total Grq Ratio, g/C

v/c Rat¡o. X

Lane Gþup Capacity, c

Adjusted Flow Rate, v

Duration ol 'l = 0.25

LT

Cycle

TH

C= 120.0

Min. Time tor Pedesùians, Gp

Buses Slopp¡no, Ns

Park¡ng Maneuveß, Nm

Park¡ng/Grade/ Parking

Lane \ /idlh

P€d / B¡k6 / RIOR Volumes

lnitial Uûmet Demand, eb

F¡ltedng/Metering, I

Unit Extension, UÊ

Ariwl 'fype, AT

Extension of Eñective Græn, e

Start{p Lost T¡ne, tr

Prettmed (P) or Actuated (A)

Peak-Hour Factor, PHF

7o HoaW Vehicles, %HV

Volume, V (vph)

Lane Group

Nuhb€r ofLanes, N1

175.3

0.0

1 22.1

0.50

1.000

o.11

1.18

197

233

0

12.O

0

0.0

1.000

3.0

3

2.0

2.0

o96

221

L

1

Y: 5.5

G = 23.5

Thru & RT

D

41.8

0.0

5.5

0.40

1.000

36.3

0.35

0.a8

1734

1521

0

0

12.0

0

0.0

1.000

3.O

2.0

2.0

A

0.96

1 3A1

IR

81.2

E

59.5

0

G= t3.5

EB Only

A

o96

2

79

0

F

8ô9

0.0

37.7

o.16

1.000

49.2

0.17

0.95

305

289

0

12.O

0

0.0

1.000

3.0

3

2.0

A

0.96

1

277

L

1

Lan@ster Eng¡neeÈng

LT LT LT L1RT RT RT RT
TH

EB

TH

WB

IH
NB

TH

SB

ggwEdy Rd
Analyst

Agency or Co.

Date Pe.fomed

Time Period

6n2n007

PM Peak Hout

Area Type

Jur¡sdic,t¡on

Analysis Year

Prcjecr lD

Alí gthør areas

ODOT

8K Cond

(,t7038 - Pfe¡lør Zonê

E
80.o

0.0

44.2

0.50

1.000

35.8

0.40

1.08

2012

2166

G=
04

0

0

12.0

0

0.o

1.000

3.0

3

2.0

2.0

A

0.96

3

1922

TR

X. = 1.11

80,8

3.2

0

A

496

0

157

0

Y= 5

G: t6.0

SB Only

136.1

o.0

86.6

0.50

1.000

49.5

0.17

1.12

313

350

0

12.O

0

0.0

1.000

3.O

3

2.0

2.0

A

o.96

1

336

L

1

E

74.1

0.0

25.7

o.42

1.000

48.1

o.17

0.90

329

295

0

0

12.O

0

0.0

1.000

3.O

3

2.0

2.0

0.96

283

Lî
I

Y= 5
G= 21.o

NB Only

lnteFect¡on LOS

95.7

E
56.8

0.o

10.0

0.29

1.000

46.9

o.17

0.74

200

3.2

0

12.0

0

0.0

1.000

2.O

2.O

A

0.96

4

192

R

E

61.6

0.0

11.6

o.30

1.000

50.0

0.13

0.74

238

176

0

12.O

0

0.0

1.O00

3.0

3

2.0

2.0

A

496
1

169

L

1

07

117.3

0.0

65.3

0.50

1.000

52.O

0.13

1.O3

251

259

IH

0

0

12.0

0

o.0

1.OOO

3.0

2.0

2.0

0.96

1

219

î
1

120.1

164.3

o.0

112.3

0.50

1.000

52.0

0.13

1.16

215

250

08

3.2

0

12.0

0

0.0

L000

3.0

3

2.0

A

0.96

0

240

R

1
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Lanes, Volumes, Timings
4: SW Roy Rogers Road & Highway g9W 101'1012007

Lanes, Volumes, Timings
4: SW Roy Rogers Road & Highway 99W

Cycle Length: 120

{ctuq!êd e$!e. Lgngrhi 12o
Offset: 112 (93o/d, Referenced to phase 2:NET and 6:SWT, Start of Green
Natjral Cyclê: 120
Control Type: Actuated{oordinated
Maximum v/c Rat¡o: 1.32
lntersection Signal Deley:'113.5 lntersection LOS: F
lntérs-ççtienCepàc,ity,UliliTJã¡lon101.4o/o icuLevel.ofs,ervicec
Analysis Period (m¡n) 15

10honoo7

Synchro 6 Light Report
Page l1

1.00
30

1840

Laneconñsurat¡ons \ + f ll + ir lt+f f Ì+t1'
rdeâr'Ftow(vphpr) 1900 1"99q f900 190,.0- 1900 1990 19qp 1s.00 f;900 11900 lrgpg .1'900
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.O 4.0

.0
Yes

'1.00

0.950
1709

0.950
ìi7.0J

't.00

292 Aþ.j 41.8; 39;6
134 372 155 299 310 110 258 956 212 2U 1782 502
0,92 0,92 0.92, 0;92 o.92 O92 0;9? 0.92 0;9? 0:92 0,,9? A'gz
17To 6lo 5To 4Yo 4o/o ãYo 3lo 6Vo 9o/o 60Á 2% 2o/o

116 40É." ,1q8 32.' 1.37 120, 4.9 1,0-39 t9p 999 re-3J 546
'146 404 168 325 337 120 280 1039 230 309 2483 0
Spl¡t PþrrTt Sþlit P.eim P-ió! Pér.rn Pi.ót

778862 1'6

50
0

15
.00

50
0

50
0

15
1.00

0_950

176?
0.950

50
0
I

1.00
0i95!

15381827

Leading Eetector (ft)
Trailing Detector (ft)
Tum¡ng Speed (mph)
Lane Ut¡|. Fector
Frt
Flt Protected
SaÇ. Ëforú (pro!)
Flt Perm¡tted

Çatd:Fl9vr(p,e"¡r.r-)
RightTumon Red
s€rtd. FloW(RTOR)
Headway Factor
t¡nf Spejird:(ibph)
L¡nk Distance (ft)
Trfatol if¡me:[,s)
Volume (Wh)
Poak flol'lr Fàctor
Heavy Vehicles (o/o)

adj! Flew{vph)
Lane Group Flow (vph)
T!¡rnTlpe
Protected Phases
Pern¡tted P¡aseq
Detector Phas€s
M¡ñilrìu-m lnitial (s)
Min¡mum Split (s)
Total -Split6")
Tolal Spl¡t (%)

Maximurn Green (s)
Yellow T¡me (s)
All*Bed Time (s).

Lead/Lag
Lreadllág O,ptimize?
Vehicle Extens¡on (s)

0.91
0:967

4917

4s11

6,8

1.00

?9-
1741

2_2;þ 1.9.q 19,0 19,Q 1¡ã:þ 35.5 955 23.5 43.5
4.O 4.0 4.0 4.0 3.5 5.0 5.0 3.5 5.0
l:;0 .1,:0 l;0 1.0 1.Q r0rþ o.Þ l:0 0.5
Lag Lead Lead L€ad Le€d Lead Lead tag Lag

3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

¡loqe No.4p Npqg i,fo¡e Nonct C.M.p!. GVa¡ Ngne Q{la¡f
5.0 5.0 5.0 5.0 s.0 5.0 5.0

11.0 1l.g 11,,9 11:g 1:1,0 1110, l1;0
0000000

(s)

I
0.91

.50
0

5050
0

15
.00

l'tþ.T,:4.9s9'

1.00

1752

1l¡92',

0.950
164-3

0.950
1:V3

50
0

.00

50
0

't5
0.97

0.950
3'"392

0.950
3Ép7

50
0
I

1.00
0.850

'!:590

1ltg

l0
0
I

1.00
0.850

1&2

1:#1
Yes
2-30
1.00

7782
77788852216

4,O 4:O 4,0 4:9 4.0 4.0 4.0 4.0 4.O 4,0 4:tA

21.0 21.0 21.0 2l.O 21.0 21.0 8.5 21.5 2',t.5 8.5 21.5
27.0 27.0 27,9 24.0 ?4'o 2!.0 ?0,9 {,1'0 4!'O 2Q.9 49.o 0,0

22.5o/o 22.5o/o 22.5o/. 2O.Oo/. 2O.Oo/" 2O.Oo/a 16.70 U.2% 34.2o/o 23.3o/o 40.8Yo O.OYo

and Phases: 4: SW Road &

15-year Background Condit¡ons PM Peak Hour
Lancaster Engineering

,1. ^¡ L"' Êu l,t ",

99W
.00

30
'110

Reqall{Môdê
Wdk Time (s)
Flasþ Dptt Walk
PedesÍian Calls

?2tO n.ø
4.O 4.0
l:0 1,0
Lag Lag

3.0 3.0
Nons None

5.0 5.0
1:1.0 :11.0

00
?3.0 2l:0
0.19 0.19
0.4s r.19
25.9 112.7q.0 0p
25.9 112.7

CF
69.9

(#/hr)
Act Efrd.qr,een (9)
Actuated g/c Ratio
v/c Ratio
Control Delay
Queue Délay
Total Delay
LOS
Approach Delay

23.9 1o.o
0.19 0.17
0,39 0,î9
5.2 50.8
0.9' 0:0
5.2 50.8
.AD

2p.9
0.17
1.r0

129.0
0:q

129.0
F

78.3

20.0
0.17
0.31
10.4
o:ol

10.4
B

16:0
0.13
1.20

145.1

0;0
145.1

ç

37.0
0.31
0q69
39.0
0:o

39.0-E
55.0

37lQ
0.31
0.37
17.7
0.o

17.7
B,

24:þ
0.20
0.91
77.4

0,0r
77.4

'E

45.0
0.38
1.32

178.1

Qr0
178.1

F
167.0

1s-year Background Conditions PM Peak Hour
Lancaster Engineering

Synchro 6 L¡ght Report
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HCM Signalized lntersection Capacity Analysis
4: SW Rov Rogers Road & Hiqhwav ggW

Lane
ldeaf Flow (Vphpt)
Total Lost t¡me (s)
Lane Ut¡|. Factor
Frt
Ftt 1,00' 0r95

3367Satd- 1 538

Satd.
1;0Q

Pêak-hour PHF
Adj. FIou' (yph)
RTOR Reduction (vph)
Lãñê Group (vph)

Tur.n
Protected Phases
Pennittê.É:Phases
Actuated Green, G (s)
Effeotive G¡rqen; g (9)
Actuated g/C Ratio
Clearanoo Tme {s)

v/s Ratio Prot 0.09 c0.23

10110t2007
Lanes, Volumes, Timings
5: SW Edy Road & SW Elwert

r -+ ? r +-¿ 1 r'.t Ç/./
Road 1011012007

_, \( \\ I t I [ ¿

4.0
0.91
0.97

r900
4.0

1.00
1.00
q.s5
1752

r:90
1 538
1:.00

1s00
4.0

1.00
1.00

1.00
1827
r.00,

1827

t
r90.0

4.0
1.00
1.00
:!,00
1792
1.00
1792

1900
4.0

1.00
1.00
0;95
1543
0.95

4.0
r.00
0.85

t.0q
1482
'1.00

0.92
230
159
71

9%

0:9l!
1.00
r¡0

4893
1.00

4893

4.O
1.00 çi-sv
0.85 1.00

4.0
1:00
0.85

p.01
0.08 1.20
4:2,2 52.0
1.00 0.69
A.1 110:7

42.3 146.8
OF

1.900
4.O

r.00
r.o0
0.sÞ 1,.q0

1703 4918
0.95 1.00

4918

Cþ
1900

eþ
1900 1900 1900 1900 1900

915915
1.00 1.00 1i00 I-00 1.00

0.946
0.992

I 900

0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0_97
50o/c q% 1i3% O% O% 2Yo OYo 3% O% A% Z% O%

2 46 9 26 69 64 I 198 32 66 362 t6
0s70015900239004440

Stop Stop Stop Stop

Lane Confìgurations
ldeal Flow (v"phpl)
Turning Speed (mph)
Lane Util. Factôr
Ped B¡ke Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Perm¡tted
Satd. Flow (perm)
Headway Factor
Link Speed (mph)
Link Distance (ft)
TravelTime (s)
Volume (vph)
Confl. Peds, (fll-hr)
Peak Hour Factor
Heavy Vehicles (o/ô)

Adj. Flow (vph)
Lane Group Flow (vph)
Sign Control

o 1749
0.998

o fl4a
1.00 1.00

0
1.00

o

1

0'
'1.00

r900
15

1.00 1.00

0.979
0.998

30
1754
39.9

00 00
0;982
0.998
1817

0.998

1900
I

1.00

01769
0.992
1769
1.00

30
4157
94t5

1.00 1.00 '1.00

1900
15

1900
I

1.00

0.995
0.993

o 18¿7
0.993

o. 18/-7
1.00 1.00

30
15't3
34.4

't

543 MA2 1
0

0
1.00

0.92
168
136
3?

5o/o

14E 4M
00

146 4q4

788
77

22.0 22.0 19.0 19.0
23.0 23.0 20.O 20.O
0.19 0.19 0.17 0.17
5.0 5,0 5:0 5.0

0;02
0.11
40.0
0.78
0,o

31.4
c

1937 546
430

2441 0

30s
0

30-9

6o/o

r03p
0

1039

325
0

32s

23.5 43.5
24.O 45.0
0.20 0.38
4.5 5.5
3.0 3.0

5:5

0.92
337

0

0.10 c0.18

0.58 1.10

0.92 0.92
120 ,280
100 0
20 28ù
5o/o 3o/o

35.5
37.0
0.31

5.5
3.0

I
19.0
20.o::

0.17
5.0
3.0

q 0 1817
1.00 1 .00 1.00

,0

1.00

28.0
I 192

ICU Level of Service B

3¡
'1233

25 67 62
1

31 64 351 16

7

22.0
23:O
0.19

5.0
3_0

52
15.5
1.6.0

0.13 0.31

35.5

4.5
3.0

37.0

3.0 3.0

v/s Rat¡o PerÍl
v/c Ratio
Uniforn:Delay, dl
Progression Factor
lncremontal Delay, d2
Delay (s)
Levêl of'Service
Approach Delay (s)
apÞíoách tos

0.49 1.18
43.3 48.5
0.58 0.6r
0r1 83.0

25.1 112.4
c.F

75.7
E

46.1 50:q
1.00 1.00
1:5 82.tt

47.6 132.7
DF

83.5
F

005
0.16
30.1

1.02 4.14
1t.6 0.4

38.8 125.3
EF

71.2
E

16.0

o.21

0.69
30.4

0.1

0.91

469
1.00
26..4
73.3

E

1.32
37.5
1.00

149.5
187.0

F
174.4

F

Area Type:
Control Type: URs¡gnal¡zed
lntersection Capacity Util¡zation 60.8olo
Analysis Period (min) 15

1$year Background Cond¡tions PM Peak Hour
Lancaster Engineering

HCM to Capacity ratio
Actuáterl Cycle Length (s)
lntersect¡on Capacity Utilization
AnabÞis P.eríod (m¡n)
c Critical Lane Group

1.23
120.O

101.40/o
't5

Surn of lost time (s)
ICU Level of Service G

1s-year Background Conditions pM peak Hour
Lancaster Engineering

Synchro 6 L¡ght Report
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!os

þrd:My(*h)
LOS

LOS

rlr{dj

9drdrå,rfori,rl6haäf¡v'Adfui

L1 L1 ¿

2

956
307

LI

3.9

0.09

594
o05
3.20

0.0

1.7

4.6
o.2

0.1

0.2

6

57
o.97
LTR

1

2.O

1.7

4.6
0.2

r, -1; '1': :'

192

15

-0.6

0.2

0.0

0.4

157
o97
ITR

@

q¡w7

407

L1

3.5

0.24

552
o14
3.20

4.2

0.0 0.2

1.7

-0.6

0.2

a

2.O

31

I

0.34

510
o21
320

4.O

1.7

-0.6

0.2

0.0

0.1

2
237
n97
ITR

487

!i

3.1

il

25

-0.6

0.2

Q

351

67

0.60

449
o:39

3.20

0.o

1.7

-0.6

0.2

0.0

0.0

1

¿¿2

os7
ITR

1¿ 9A

692

tt

2.9

tur swtuRd

ALL-WAY STOP CONTROL ANALYSIS

1.7

4.6

0.2

0.10.0

e L1 e

16

62

ß.94

2.O

Lanes, Volumes, Timings
6: SW Edy Road & SW Borchers Drive

ldeal Flovr re.Q0
4.0
50

0
15

'1.00

Totãl Lost T¡me

1011012007

1900 1900
4.0 4.0

50
0

915
1.00 1.00

0.950
o 17A7

o.726

È
1900

4.0
50

0

1.00
0.876

4.0
50

0
l5

1.00

19-00
4.0

9
1.00

Ir
1900 1900
4.0 4.0
50

0

0

39
1 .00 1.00 1 .00 I .00

30
264
6.0

2837360
0,95 0.95 0.95 0.95
0lo 0o/" 09o 1o/o

2839379
2470379

Perm Perm
2

u
1.00 r.00 1.00 1.00 1.00

30 30
552 445
1?,s 1o..1

75 257 0 30 327
0.95 0,96 0.95 0.95 0'95
27o 1ø/" Oo/o Oo/" 7Yo

7A 271 0 g2 4479 271 0 32 776
P.erm Penn

48

3.0 3.0
C-Min q-Min

5.0 5.0
1.1:0 11,O

00
45.5 4õ.5
0.38 0.38
Ô.00 0107
24.5 10.0
0,p 03

24.5 10.0

çA
10.6

66.9 69.0
3.5 3.5
0.6 0.5

3.0 3.0
N9n9 Dlon-e

5.0 5.0
11.0 11.0

00
66ì5 69.5
0.55 0.55
0.06 o.vg
7.3 18.8
0i0 2?,3
7.3 4',t.0

AE
39.7

3.0 3.0
.Ngng Nenè5.0 5.0
1r.Q fi.g

00
6E.5 çq5
0.55 0.55
o.47 0.26
26.0 14.2
0i9 0.9

26.0 14.2
CB

16.9

Ît
1900 1900
4.O 4.0
50

0
Tu.ming Spepl (mph)
Lane Ut¡l. Factor
Frl
Flt Protected
Sa!d. Florù.(p¡ot)
Flt Permitted
selil F'lp.v,lþirñl
Right Tum on Red
sa!q. Eóry-,(sTOR)
Headway Factor
Link spge.q (ntph)
Link D¡stance (ft)
fraì/el T¡me.ls)
Volume (vph)
Peak þlour Fåotor

I
I .00 1.00

50 50
00

15
1.00 1.00

o:916
0.9s0
1995 172?

0.543
1.os? l7er

1.00
0.851

I
1.00

108
0.95

2o/o

114
0

0.950
17:19 1881

0.1æ
305 r9p:l

663 66.0
3.5 3.5
0.5 0"þ

0.950
0 r.805 1664

0.667
.o .1'267 1æ4

¡16.0

3.5
0.5

o 1366 1585
Yes

1585 0

114
1.00 1.00

30
't271
28.9

1

0.95
Oo/o

1

115

0
Yes

Heâvy Vehicles (%)

Adj: Flgw (vph)
Lane Group Flow (vph)
Turn Trype
Protected Phases
Fgrnilted P¡?s-e9
Detector Phases
Minimum ln¡tiêl (s)
Minimum Split (s)
Total 9.plit.(s)
Total Split (%)
Maximum Green.(g)
Yellow T¡me (s)
AI{ed T¡me (p)
Lead/[.ag
L-.?dit gg Opt¡rn¡ze?
Vehicle Extension (s)
RêcallMoöe
Walk T¡me (s)
Flaçh Eortt Walk (s)
Pedestrian Calls (*t/hr)
Acr Effc! Grepn (s)
Actuated g/C Ratio
v/c Ral¡o
Control Delay

Q!¡eusEe.l.ry
Total Delay
LOS
Approach Delay

Yes

1.00

410
035

1o/o

432
0

482
44882

4,9 4:o- 4.0 4ß 4.Q
20.0 20.0 20.0 20.0 20.0
70.0 79.0 0.0 70.ß 79,0 0.0 50.0

58.3% 58.3% 0.0olo 58.3olo 58.3o/o O.OYo 41.7To

6
266

4.O 4.O 4..0

20.0 20.0 20.0
50.0 0.0 50.0 50,0 0.0

41.7o/o O.0o/o 41 .7Vo 41.7o/o O.Oo/o

46..0 4Þ.9 46.0
3.5 3.5 3.5
0.5 0.5 0.5

o

k€Éhdì lø112@7 &57 AM

3.0
C¡Mlp

5.0
1't.0

0
45.5
0.38
4.73
48.3

Q.0
48.3

D

3.0
G-:Min

5.0
11.9

0
45.
0.38
0.17
10.7
0.0

10.7
B

39.5

1 s-year Background Cond¡tions PM Peak Hour
Lancaster Eng¡neering

Synchro 6 Llght Report
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Lanes, Volumes, Timings
6: SW Edv Road & SW Borchers Dríve

and 6: SW Road & SW Borchers Dr¡ve

'1+year Background Conditions pM peak Hour
Lancaster Eng¡neering

HCM Signalized lntersection Capacity Analysis
6: SW Edy Borchers

Lane

r-ùfF<-ú1/IÇ/¿

re00 1.,900 190q 1900
4.O

10110t2007

Synchro 6 L¡ght Report
Page l5

ldeal Ftow (ypÞil)
Total Lost t¡me (s)
Läne Ulil. Factor
Frt

1.09 :1,9p"
1.00 1 .00

Iigs 1.90
1770 1881

:t.00

10t10t2007

6

Cycle Length: 120
Actuatdd.Cycle Length: l2O
Offset:0 (O%), Referenced to phase 2:NETL and 6:bWTL, Start of creen
Natúraf Cyilg: 50
Control Type: Actuated-Coordinated
Maximum v/c Ralio:0.78
lntersect¡on Signal Delay:34.1 lntersection LOS: C
lntersect¡ori Capao¡ty Ut¡t¡zation BA,1Zo lct¡J:Level of Servjce E
Anal)rs¡s Period (min) l5

Satd.

Satd.
VôIuqrq
Peak-hour factor, PHF
Adj. Flgw(wh)
RTOR Reduction (vph)

Protected Phases
PermitteÉ.Fhg.ses
Actuated Green, G (s)
Etrect¡v3.greon, g (s)
Actuated g/C Ratio

T,¡mo

v/s Ratio
v/s Ral¡ó Pern
v/c Ratio
Unifom Delay, dl
Progression Factor
lncremental Oelay, d2
Delay (s)
Levelof Service
Approach Delay (s)
Appræc"h tqs

HCM Volume to Capacity
Aatriãted Ciptê Lengrh (s)
lntersection Capac¡ty Utjlizâtion
Ana[¡siq Period (fi¡rù)
c Critical Lane Group

Sum of lostt¡rng (s)
ICU Level of Serv¡ce

4.0
1'00
0.92
1,0-q

1724
1.00

1,,o0
1.00
0,95
1805
0;54
1033

32
0

32-

0o/o

8r

Perm

0
0.95

q
0

0.95 0.95
79 271
00

79 ?71
2o/o 1V"

a.t7
312

4
66.5
69,7
0.55

4.O

4.O
1.00
0.85
f ,09
r586
1.00

lg00
4.0

1'0p
1.00
0.95
1787
0.73
1366

4.0
1r,09

0.88
1.00

1664
1.00

1,900 t900
4.O

lpq
1.00
0,95
1805
0.67
1267

I 108
0.95 0.95

1 114
71 0
440

0 8:37
0.95 0.95

28
o24
223

00/o o9/"

0.95 0.95
w 4s2
370

45.5
45.9
0.38
4.0
3.0

66.5
66.5
0.s5
43
3.0

66r5
66.5
66;5
0.55
4,9
3.0

0.95
379

0
37:9

1V"

0.95'39

0
0

0.

66.5

0.55

2
45.5
45.5
0.38
4.A

0,00
0.00
23.2
1.00
0.0

23.2
c

6
45.5
45.5
0.38

4.O

ç0.28
0.73
32.0
1.2'l
6.4

45.2
D

45.5
45.5
0.38
4,o
3.0

0.03

0.07
23.8
2.16

0.2
51.7

E
46.7

D

0.03
0.06
1?.3
0.65

-0.9
8.0

,4

c0.43

0.77
20.9
0.86

1.7
19.6

B
19.1

B

0.01

0.04
23.4
r.00
0.1

23.6
c

23.5
c

0.25
0.46 0.26
16.0 13.9
1 .00 1.00
1.9 0.1

17.9 14.'l
BB

14.9
B

0.76
120.0

83.1o/o

l5

8.0
E

1 Syear Background Conditions pM peak Hour
Lancaster Engineering

Synchro 6 Light Report
Page l6



Lanes, Volumes, Timings
7: SW Lanoer Drive & N Sherwood Boulevard

1900 1900
915

'!.p0 '1..00 1i@
0.943

10110t2007

1900
9

1.00

ldeal Flow.(vphpl)
Tuming Speed (mph)
Lane Util. Factor
Frt
Rl Prole-cj-e.d

Satd. Flow (prot)
F[:Pe.r'milt€d
Satd. Flow (perm)
l'le?Ou€y Factgr
Link Speed (mph)
Link E¡slance(ft)
Travel T¡me (s)
vþlgme lyph)
Peak Hour Factor

1697 0

1697 0
1,00 1.00

30
367
8.3
455 276
0.94 0.94goÂ o%
4U 294
778 0

Stop

36
0.94

4E¿,

38
38

1ïM r.00
30

539
12.3

106 336
0.94 0.94
0?.1o olo
113 357
113 3V1

Stop

01644 0 016.1.1

01an4001611
l,gq 1.0-0 1.00 ,l:.00 1.00
30 30

194 1023
4.4 23.3

97ß00320
0.94 0.94 0.94 0.94 0.94
2:h 0% ?o/o 2% 2%

08100340
08100340

Stop Stop

1900
15

1.00

0

0
1.00

0
0.94

1clò

0
0

Heav¡Vehiolgs (076)

Adj. Flol r (vph)
LÉ¡ne Gioup Flow (vph)
Sign Control

1900

1.00 '1.00

1900 11900, 1900
159

1,00 r,90 ,1,90,
0.865

1900

1.9p
0.865

Area Type: Other
Confol Type: Uns¡gnal¡zed
lntersect¡on Cãpacity Utilization 67.3olo
Anêl),sis Per¡od (m¡n) 15

l5-year Background Condit¡ons PM Peak Hour
Lancaster Engíneering

0'sÞQ
0 1736

0.9æ
0 1736

r,00 1.00

13
0.94
AIp
14
0

ICU Level of Service C

CQfilh g e Ud\6¡ly d Fl@, Al R¡ghb R66€d

Synchro 6 L¡ght Report
Page 17

\oorcach LOS

þ9rca.$ Delay (s/wh)

-os

)onbol Delay (s/€h)

95% queue leng(h

C (m) (vetvh)

v (vslvh)

Lanê ConfguEt¡on

Mowm€nt

Houdy Flow RatB, HFR

ConfiguEfþn

Lanes

RT Chennêliæd

MedEn TF
Pænt H€vy Veh¡des

Hourly Flfl Rate, HFR
fwh,/hl

Pââk-l{ôúr Fetrr. PHF

Northbound Southbound

La¡ês

RT Chann€l¡zed

StoÉo€

Rared Amrcach

Percent GEde (o/o)

A

6.1

0.09

o.03

1208

37

L

0

L

L

1

0

37

o97

I

I

0

0

10.3

0.48

o.11

792

109

L

1

0

0

0

T

169

o97
455

T
2

0

7

0

0

0

78

R

IR

0

0

281

o97

p

1

I

0

0

L

L

1

0

109

o97

I

4

c
20.9

c
20.9

3.93

0.æ

549

329

R

9

R

Westbound

o

o

0

T

1

1

a6

o07
336

T
5

0

0

11

ô97
13

R

6
Southbound

GAJ
Lanmter EnginæÌíng
6/13f2007
PM Pøek Houl

TWO.WAY STOP CONTROL SUMMARY

f¡m6 Poriod

langq DilStwood Blvd
She¡@d

¡nteFèc't¡on
JurÈd¡cl¡on
Analys¡s Year

Ana¡yst
Agency/Co.
Dâb Perbmed

795

78

R

12

Eeslbound

R

1

o

0

0

329

o97
320

R

TR

o

0

Undivlded

13

I
10.0

B

10.o

0.33

0.10



Lanes, Volumes, Timings
8: NW 12th Street & N

Lane

Sherwood Boulevard

'l

50
0

15
1.00 1.00

0-918
0.950 0.950

1738,

1738 0 ll97 1735
Yes Yes

20.0 20.0 20.0 20.0

3€.0 38.0 38.0 74.ø 74.O
3.5 3.5 3.5 3.5 3.5
0.5 0.5 0.5 0.5 o:5

101'tot2007
Lanes, Volumes, Timings
8: NW 12th Street & N Shen¡vood Boulevard

C¡æle 120
83.4

Conboli Ttpe: Actúated-Vncoordiñated
Maximum v/c Rât¡o:0.87
lntersection Signal Delay; 24.8
lntersection Capac¡ty Util¡zation 81.6010

Analysig Peiigd {riin) J5

l5-year Background Conditions PM Peak Hour
Lancaster Engineering

lnterspçt¡on LO^S: C
ICU Level of Service D

10110t2007

Synchro 6 Light Report
Page 19

ldeal Ftoìil (vþhÞt)
Total Lost T¡me (s)
Leading Detector (f¡)
Trail¡ng Detector (ft)
Turning::Speed (rnÞh)
Lane Util. Factor
Frt
Flt Protected
Satd, Flolv (prot)
Flt Permitted
Satd. Flow (per.n)
Right Tum on Red
Satd, Flow (RTOR)
Headway Factor
L¡nk SÞeed (niph)
Link Distance (ft)
Travel ïime (s)
Volume (vph)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Lane Group Flow (vph)
Tqqì Tlp-g
Protected Phases
Pe',riìitted,Phages
Detector Phases
Min¡mum ln¡tiäl(s)
Minimum Split (s)
Totalsplit (s) .

Total Split (%)
Maximurn Gree"h (s)
Yellow Time (s)
All-Red ïme (s)
Lêad/Lag
l-ead;Lqg gpirnize?
Veh¡cle Extens¡on (s)
Recall.M.ode.
Walk T¡me (s)
Flagb Dgnt Walk (s)
Pedestrian Calls (#/hr)
Act Etrqt €¡çen 1e¡
Actuated g/C Raiio
v/c Batlg
Control Delay
QuêueEelay
ïotal Delay
LOS
Approach Delay

4.0
50

0
15

1.00

0.950
1805

0.533
1.01,3

J-+aî<.-r-\\à\\ç

1900
4.0

2
4.0

2
2

4.0

E
6

4.0

Þ
r9og

4.O
'50

0

Þ
1s00 1g0g
4.0 4.0
50'

0
9

i .00 1.00
0.924

4,5 53 10 10
1 .00 1 .00 l.oo I .oo I .oo 1.oo Loo l.oo I .oo 1 .00 1.oo 1 .oo30 30 30 30947 1090 367 1964

21.5. 24,8 8.3 44.6111 62 63 387 85 104 54 300 39 27 602 770.96 0.96 0:96 0.96 0.gll 0.96 0,96 0.96 0.96 0.96 0.9ô 0.96
Oo/o 0V. 2"/. O% 0lo 1o/o O7o Z"/. OV. Oo/o 2o/o }yo116 65 66 4p3 q9 JOg 56 312 41 28 627 80116 131 0 403 197 0 56 353 o 28 707 0Pqnn Perm Pirr.n perm

4862

3.0 3.0
Min Mín
5.0 5.0

1l.o 11.0
00

36.5 36.5
o.44 0.44
0.07 0.87
12.4 33.0
0.0 0.0

't2.4 33.0
BC

32.2

3.0 3.0
Miq ltilin
5.0 5.0

11.0' r 1.0
00

0,5 36.9
o.44 0.44
0.26 0.44
17.0 16.7
0,0 0:q

17.O 16.7
BB

16.7

3.0 3.0
ñone., Norie

5.0 5.0
11,0 11þ

00
3:8.7 38,7
0.46 0.46
a,72 4..24
31.1 13.2
0r0 0,0

31.1 13.2
CB

25.2

3.0 3.0
None Non6

5.0 5.0
11.0 1l.0

00
38.7 9.7
0.46 0.46
0.?5 0.16
19.1 12.0
0.0 0,0

19.1 12.0
B.B

15.4

19,00 1909
4.0 4.0
50 50
00

1900
4.O

9
1.00

15
1.00

50
0

50
0

i.óo
0.983

la35

l:835

9. 15
1 .00 1.00 1.00

0.983

1835

1835

I
1.00

0

0

50

0 18q5 1735 0 it805
0.630 0.258

I
I

4.0

490

0.950
1805

0.496
942

0

0
Yes Yes

and Phases: 8: NW l2th Street & N Shent/ood Boulevard

4
44

4.Ã 4.0
20.o 20.0

4.0
20.0 20.0

-!?:o !2.0 o,o 42..o 42.o 0,0.78:0 7B.o 0.0 78O 7a.0 0.0
35.0% 35.0% O.O% 35.0% 35.0% 0.00/o 65.0% 65.0% O.Oo/o 65.Oyo 65.0% 0.00/o

3.8.q
3.5
0:5

74.O 74.O:

3.5 3.5
0.5 0.5

1s-year Background Conditions pM peak Hour
Lancaster Engineering

Synchro 6 L¡ght Report
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HCM Signalized lntersection Capacity Analysis
8: NW 12th Street & N Sherwood Boulevard 10t10tî¿007

Lanes, Volumes, Timings
9: SW Roy Rogers Road & SW Borchers Drive

Protected Phases
P€rmitted Pi?ses
Detector Phases
Minimum lhit¡4 (s)
Min¡mum Split (s)
roþl€pì¡t(9)
Total Split (%)

Maximum Gr,een
YellowTime (s)

(s)

A¡.Red Time (s)
Lead/Lag
LqFdL€¡g Optim¡ze?
Vehicle Extension (s)

Bec?tlModo
walk Time (s)

Flas-li D.ontwalk (s)
Pedestian Calls (#/hr)
Act Effct Gr.een (Ê)

Actuated g/C Rat¡o
v/o B?tio
Control Delay
O99u"9g.Êlqy
Total Delay
LOS'
Approach Delay

lSyear Background Conditions PM Peak Hour
Lancaster Engineering

852
4.0 4.0 4.0

20.0 8.0 20.0
:66.0 0.0 2Þ:0 37.0 0.9

55.0% 0.07o 2O.8Yo 3O.8ïo O.OTo

z't.o 33.0
3.5 3.5
0:5 0.5

Lead Lag
Yes Yea
3.0 3.0

None C-Max

10n0n007

20.0
21.9

7.5o/o 0.0olo

11.0
3.5
0:5
Lag
Yes
3.0

None GMax
5.0

1't.0
0

'17.0
0.14
0.19
43.0
0:0

43.0
D

51.4

Synchro 6 Light Report
Page21

o.44 0.44

4.0 4.0
3.0 3.0

805365'

0.03

)--+\t<ts\\ ¿III
[4rùsÞ$È-öü;ù1Áid,1rfili,i;¿iiFHl:ü,,r#Þ,ftiiiËFß*ifù,1Bi$eiqW,P,,Trli.ifìlË8tu*'f,$fflltlirt¡SiÞ.&ìùåi$feà]rs.rItj*s ,{.lN"}$È
LaneConf¡gurations\Èì!t\1'Ì1'
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900. 1900 1900 1900 1900 1900
Total Lost lime (s) 4.0 4.O 4.0 4.0 4.0 4.0 4.0 4.O
Lane Ut¡1. Factor 1 .00 1.00 1 g0 1-90 l:O0 110"0 1.09 r,.0.q

Frt 1 .00 0.92 1.00 0.92 1.00 0.98 1.00 0.98
Flt Protected . 0.95 1.00 0.95 1.;0p 0.95 1.00 0.95 100
Satd. Flow (prot) 1805 1739 1805 1734 1805 1834 1805 1835
Flt Penriitted . 0.61 I .00 0.67 1.00 0.1,1 1.00 0.44 1 .00
Satd.Flow(perm) 1159 1739 1279 1734 212 1834 833 '1835

tjffigíÊiùffi### jft åiü,ûli;iiÉgråiffi h*il!**":Hd{",rsÊrühiì}:ñ¡rffi h1i6åß
Lane Conf¡gurations \ 1r ì 1r ì 1. ì lt
ldêalFlox/(vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost T¡me (s) 4.0 4.0 4.O 4.0 4.O 4.0 4.0 4.0 4.O 4.0 4.0 4.O
Lead¡ng Det*tor (8) 5p 50_ 50 50 50 50 50 5q
Tra¡l¡ngDêtector(ft) 0 0 0 0 0 0 0 0
Turnios Sp9.ed (rnpb) 15 I l5 9 1Þ 9 l5 9
Lane Util. Factor 1.00 1 .00 I .00 1.00 1.00 1.00 1.00 I .00 1.00 1.00 1.00 1.00
Frt 0.966 0.995 0.888 0.979
Flt Protected 0.950 0.950 0.950 0.950
Setd.Flqrry(p,rot) 1,597 1681 0 1703 1837 O 1770 1687 0 1703 1860 0
Flt Perm¡tted 0.950 0.950 0.950 0.950
Satd.Fliilr{perm) 1597 1681 0 1703. 1837 O 1770 1687 0 17q3 1860 0
RightTurn on Red Yes Yes Yes Yes
s?ild. Flôw (RToR) 1g 2 38 6
Headway Factor 1.00 1 .00 1.00 1.00 1.00 1.00 1 .00 1 .00 I .00 L00 1.00 1.00
Link$p€ed{mph) 30 ' 3! 30 30
Link Distance (ft) 2043 1110 1271 856
Travel'Time (s) 46,4 25.2 28.9 19i5
Volume(vph) 11 804 237 23 947 30 361 12 35 22 39 6
Pe€k Hot¡r F€c.tôr O.9l 091 0.91 0.91 0:91 Oi91 0.91 O.9l 0.91 0.91 0.91 0:91

HeavyVehicles (o/o) 13o/o |1Vo 3o/o 60/" 3o/o ïe/o 2% OYo O% 6Vo OYo OYo

A j. Flow(Wh) 't2 884 2ñ 25 1041 33 397 13 38 24 43 7
LaneGroupFlow(vph) 12 I'144 O 25 1074 0 397 51 O 24 50 0
TumT¡rpe Prot Prot Prot Prot

62 63 387 85 1.O4 .il 3',00. 3p 27 60? 77
0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
65 66 403 89 108 56 31? 41 28 627 8.0

2400280060060
107 I 483 169 0: 56 U7 q 28 701 0
Oo/o 2o/o 0o/o 0o/" 1o/" 0o/o 2o/o 0o/" Oo/" 2o/" 0o/"

0.0

b
4.O

1

4.0
8.0
9.0

7 .5o/o

5,0
3.5
0.5

Lead
Yes
3.0

5'0
0.04
0:34
6S.9
0.0

68.9
E

5.0
11.0

0
3q,q
0.30
0:09
12..8

0.0
12.8

B
160.9

62.9
3.5

:0.5

Lag
YeS

3.0
Nong

5.0
't1.0

0

90.8
0.56
l.o5
50.6

0ìp-

50.6

P.
51.0

Volúrne (Vph)

Peak-hour factor, PHF
Adj, Flgw (ypb)
RTOR Reduction (vph)
Lane Group Flow (vþh)
Heavy Vehicles (o/")

TIlm Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g.(s)
Actuated g/C Râtio
Clearance Time (s)
Vehicle Extension (s)
Lane G-rp Cap {vph)
v/s Ratio Prot
v/s R€t¡o Perm
v/c Ratio
Unifo.nn Eelay, d1
Progression Factor
lncremqnlal.De-lay, d2
Delay (s)
LeúêljófServibe
Approach Delay (s)
Apþroach LOS

Perm
4

4
38.7 38.7
38.7 98.7

b
6

36.5 36.5
36.5 36.5

93 805
0.19

2
2

36.5 36.5
36.5 36.5

c0.38

0.08

111
0.96
116

0
11i6

Oo/o

0.10
0.22
13.2
1.00
0.2

13.4
B

899
0.06

0.13
12,7
1.00

0.1
12.8

P
13.1

B

c0.32
0.68
17.4
1.00

3,tt
20.4

c

'0.21

'13:.2

1.00
.0.1

13.3
q

18.1
B

0.2q
0.60
17.8
1.00

10j5
28.3

o

0.43
16.2
1.00
0;4

16.5
B

14.2
B

13:6
1.00

0.87
21.2
1.00
10.2

31.4
c

30.7
c

Perm Feim Perm

o.44 0.44
4.0 4.0
3.0 3.0

0.47 0.47
4.0 4.0,

3.0 3.0

I
I

38.7 38.7
38:7 38.7
0.47 0.47
4.0 4.p,
3.0 3.0

539 .59s 807
0.10

52 167438

't

743
4:O 4.0 A.O

8.0 20.0 8.0
q,0 q6:0 0.0 q.0

6.7o/0 55.00 O.Ooh 6.70/o

4.0 ô2.0 4.0
3.5 3.5 3.5
0.5 o.q 0.5

Lead Lag Lead
Ye.g Yes Yês
3_0 3.0 3.0

None None None

4.0
0.03
0..44
69.7

9o
69.7

E

5.0
11'r0

0
4.Q 6q,?

0.03 o.tt
o.?3 124
66.6 1rt4.8
o¡9 oO

66.6 144.8

EF'
144.0

0-1
13.7

B

ili

HCM Averagg Conbol Eeläy 221 HCM'Level ofservice c
HCM Volume to Capacity ratio 0.77
Aotuated Cyclg Length (s) 83.2 Sum of losttime (s) . 9,0
lntersection Capac¡ty Util¡zation 81.6% ICU Level ofserv¡ce D

An?lys¡q Perilod'(4iil 15
c Cr¡t¡cal Lane Group 21,0

0.18
1',28

't80.0
0.0

180.0
.F

ls-year Background Cond¡tions PM Peak Hour
Lancaster Eng¡neering

Synchro 6 Light Rgport
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Lanes, Volumes, Timings
9: SW Roy &sw Drive

HCM Signal2ed lntersection Capacity Analysis
9: SW &sw Drive

.l-

ICU Lèvetof,Servicâ E

Road & SW Borchers Drive

\\ t t \ I ¿
10t10t2007

Synchro 6 Light Report
page22

) -+l (

1þO
r.00
1.00

1838

1900
4.0

1,900

\a t r \ tt ¿
10t10t2007

1900

Lane

Total

Ît
r,s.p.b rgoo

4.O
r.Q0
0.97

1.,90
1681

1t
î900

Area
Cycle Length: 120
Actuated C)'cle Length: 120
Ofßet 98 (82%), Referenced to phase 2:NBT and 6:58T, Start of creen
Natural Cycl6: 120
Control Type: Actuated-Coordinated
Max¡mum v/c Ratio: 1.28
lntersèct¡on Signal Dela][ 107.5 lntersect¡on LOS: F

Lane
Frt

Lost time (s)
t !il. Factôr

4.0
1.q0
1.00

,0.99
1597
0.95
1597

66.0

7

1.6

Flow

Peak-hour PHF
Adj, Flory,Qp!!)
RTOR Reduct¡on

770

397
0

397
2o/o

0.91

93
0
0

0.91
1:A4'1

1

1q73
3o/o

66.8
66.8
0.56

4.O

t.00
1.00
0r95
1703
q.9Þ

0.91
2þ

0
25

2.4
2.4

0.02
4.0
3.0

1.00
1.00
0.9s
1770
0195

1.0q
0.89
r.00

1688

190
1.00
0.95
1703
0.95
1703

1.00
0.98

!.00
1860
1.00

lntersection Capab¡ty Util¡ãtion 90.1%
Analysis Period (min) 15 884 269

0.91
12
0

0.91
7
0
o

0.91
.43

5
45

0o/o

14.6
14.6
0.12

4:.0

3.0

0.91
24

0
24

3.0
3.0

0.02
4.O

38
0
0

0%

0.91
l3
28
23

(vph) I

1.6 66;0
0.01 0.55

0
0and Phases: 9: SW

llyear Background Conditions pM peak Hour
Lancaster Eng¡neer¡ng

Lang Flow(vph) 12 11æ
130/" v"

Phases 523 16Pqrmittêd Phases
Actuated Green, G (s)
Effectiúe Grêen, g'(s)
Actuated g/C Rat¡o

v/s Prot
v/s Rat¡o Pern
v/c Ratio
Uniforn Delay, d{
Progress¡on Factor
lneremenlal Delày, d2
Delay (s)
Level of Serv¡ce
Approach Delay (s)
Approãch LOS

Tihe (s) 4.O 4.0
3.0

(ìph)
c0.68

1.23
27.0

2't.0
21.0.
0.18
4.o
3.0

cO.22c0.01

0.74

0.58

1.05
26.6
0.90
25.0
49.1

D
49.7

E,

32.6
32,6
0.27

4:0

459
0.01 0.01 c0.02

21
o'0J

0.57
5,8:.9

1.00 1 .00
32.5 1122
91.3 139.2

FF
138.7

F

1.28 0.05
49.5 32.3
0.91 0.90

142.2 0.1
187.0 29j

FE
169.1

F

58.5
1.18
73

76.1
E

0.56
57.q
1.00
14.8
72.6

E

0.20
47.4
1.00
2.0

49.4
D

56.9
E

to Capacity ratio
Aqtu4gq C),cf e. Length (s)
lntersection Capacity Ut¡lization
Anaþjs.Period (min)
c Cr¡t¡cal Lane Group

120.0 Sum of tost t¡me (s)
90.1% ICU Levet ofservióe

l5

16.0
E

ls-year Background Cond¡tions pM peak Hour
Lancaster Eng¡neer¡ng Synchro 6 L¡ght Report
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Lanes, Volumes, Timings
l: SW Elwert Road & Hishway 99W

\'t\ ¡ Fa \ ( ) / 4 ( I \¿2

1011112007

Synchro 6 Light Report
page I

4.0
ão

0
I

1.00

50 50 60
000
915

1.00 1.00 0.9s

¡1
rgop

4.0
50

0

190.,9
4.0

1900,
4.O

ldêá Fbq (v.pLrpD

Total Lost Time (s)
Leadiñg Delector (ft)
ïrail¡ng Detector (ft)
rumins 9,p*f (rQplì)
Lane Util. Factor

0.850

:!.599

:!.Þ99ì
Yes

0.950
1.736 34!6

0.950

Lane

190Q
4.0
50

0
9

1.00
0.850

1,509

1509
Yes

25
1.00

35
d:e6

7To

36
36

Peniì

6
6

4.0
22.0
69.0

57.5o/o

6P19

5.0
1:.0

Lag
Yes
3.0

M?x
5.0

11.0
0

65.0
0.54
o'Q4

6.5
0.0
6.5

A

59
0

0.95

3505

3,.595

1.00

¡o
40't5
e!.9
r879
0:90

1,9,57

1957

6

6
4.0

22.O
6-9,0

57.50/o

q?*q
5.0
1.0

Lag
Y..es

3.0
Max

5.0
'11.0

0
65,0
0.54
't.03

56.8
or9

56.8
E

57.9

4.0
50

0
15

0.97

0.950
3{,67

0.950
34þ7

1.00

247
0.96

1o/o

?57
257
Fraitt

1

1

4.0
9.0

I5.0
12.5o/o

19.0
4.0
1:,0

Lead
Yes
3.0

None

1]i.9
0.09
0.81
73.3

0.0
73.3.E

3p 30
2452 1095
55;7 24.9

174 93 2U 163 1412 97
0r9ô qi96 0;96 0.961 0196 O:Sô
21o 1o/o 2lo 4o/o 6Yo 1Yo

181 S7 296 1:.70 1471 lO1
o 278 296 170 1471 101'Piirm Pirrt .fíol Pê.nn

452
442
444522

4.Q. 4,O 4.0 4.O 4.O 4.ø
22.O 22.O 22.0 9.0 22.0 22.0
3,510 35.0 ¡5.O 1610 70O Vï,O

29.2yo 29.2o/o 29.2Yo 13.30/o 58.37o 58.3olo
29'9 ?9,9,. 29:þ 1:1:.O'Vl,O :eA,9
4.0 4.0 4.0 4.0 5.0 5.0
2.0 2.0 ?.0 1i;.O .l"0 1r.g

Lead Lag Lag
Ye. Y€s Yes

3.0 3.0 3.0 3.0 3.0 3.0
Max Mi¡ Ma¡ None Max Mãx
5.0 5.0 5.0 5.0 5.0

11.0 11.9 ,t1,0 1,1,,9 r1,g
00000

?tq ?l!,,0 .11,0. 66.0 06.0
0.26 0.26 0.10 0.55 0.55
1.93 0.55 0.98 0.79 O.t l

105.9 19.5 1r6.8 25.2 3.1

Q.0 e.0 -0"i0 .p.o 0.0
105.9 19.5 116.8 25.2 3.1

,E9FCA
61.3 32.9

e.9

.00

Yes
.1:Vç

1.00 1 .00 1.00

50 5q ,Þ0000
l5g

1.00 1.00 I .00
0.850

0.993
Q 18it1 1Þeß.

0.848
0j." 1.Þ97 , 

:!.5"p0yes

l'56:
1.00 1.00 1.00

po
3096
79.4

24 151 259
0r9ô 0;96 0,96
Oo/o 'lVo 2lo

4 t:57 ,?9
o 1a2 270

P,e.rrn Peín
I

86
888

4.9 4.9 4.o
22.0 22.0 22.0
35.0 9þ,0 39.9

29.2To 29.2Yo 29.2Yo
2s-p ?9ß ,29,a

4.0 4.0 4.0
2.9 ?.0 2.0

Frt
Flt Protected
S.qt!. Flqry ft¡oi)
Flt Permitted
S--a!d,,Flg!!,(p"gr_n),

Right Tum on Red
qçrrElow¡qfQ¡)
Headway Factor
Lihk SB.ged,(r'nph)
L¡nk Distance (ff)
Trav(tl.ÎmB (li)
Volume (Wh)
Pq?k Ho.trFaetor
Heavy Vehicles (o/o)

Adji Florû(Wh)
Lane Group Flow (vph)
Tqm,Tìp.q l
Protected Phases
P-ç|Illitt€d Phages
Detector Phases

Min¡raum'lni!ia! (g)
M¡n¡mum Spl¡t (s)
TotEjl spl¡t{S)
Total Spl¡t (o/o)

Ma¡¡rnury¡;-Grcçrl (s)
Yellow Time (s)
AtLRed;Tiine (9)
Lead/Lag
L,ead-Lq-g, OB"lim¡ze?
Vehicle Extens¡on (s) 3.0 3.0 3.0

M?¡ M?L M-ax
5.0 5.0 5.0

rf.o 11,9, 1,119

000
9lo gr;P
0.26 0.26
o.4 9,ç1.
41.3 19.4
0.0. 0,0

41.3 19.4

,pB
28.2

RecallMode
Walk Time (s)
Ffash,qenltdalk (s)
Pedestrian Calls (#/hr)
Ag Effr,l:ctsê,¡{, )'
Actuated g/C Rat¡o
v/c Rago
Control Delay

Que,ggDelay
Total Delay
L9q
Approach Delay

l5-year BK + ST Condit¡ons PM Peak Hour
Lancaster EngineeringIe

5r CEÍÍTJIY

ffi f4u¡ Ro10

h¡

E

È
r¡

s1t

I

a-

;;;:-

60-w

I

TRAFFIC VOLUMTS

15-yeor Bockground plus Site Trips Conditions
PM Peok Hour

G
no scole PAGT

18

FIGURT
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Lanes, Volumes, Timings
1: SW & Hiqhway 99W

120
Length: 120

100
Control Type: Actuated.Uncoordinated
Maximum v/c Ratio: 1.03
lntersect¡on Signal Delay: 46:9
lntersection Capacity Ut¡lization 98.1 %
Analys¡s Period (min) 15

1s-year BK + ST Conditions PM peak Hour
Lancaster Engineering

HCM Signalized lntersection Capacity Analysis
1: SW 99W

\-r\)ts1 \()r'^Lrt¿

lntersec!¡on LOS_: D
ICU Level of Service F

1011'v2007

Synchro 6 L¡ght Report
Page2

Lane Configurations
ldeal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted

Peak-hour factor, PHF
Ad"j: Floy/ (vph)
RTOR Reduction
Lane

Protected Phases
Permitted Fhases
Actuated Green, G (s)

Fffective Greeh, g (s)
Actuated g/C Rat¡o

-rine (s)

Prot
v/s Ralio Perm
v/c Ratio
Uniform Eelay, di
Progression Factor
lneremental Oèlay, d2
Delay (s)
Level.oJ Serv¡oe
Approach Delay (s)
Apploacþ LgS

s\¡F\\(Ì/,aL/tJ
1011112007

4.O
1.90
0.85
r.q0

'1509

4
1900 1900

4.0
1.Ep
'L00

0.99
1871
0.85

1,epo

4.0
1.90,
0.85
1.00

I 599
1.00

1011

43

4.O
0.e.,,Þ

1.00
i,99

3406
l:.00

0.96
1471

0
147 1

1pQ r.0g
0.85 r.00'ro0 0.95
'1583 1736
r.09 0.95
1583 17313

r,Qg
1.00

9.97
1 810
0.56

0.96

9v
0

?18
1þ/o

0.96
181

0
0

4

1.00
0.85
1.0_0

1 583
1.00

I 583

270
116

I
29.0
qr.g
0.26
6.0

t900

and Phâses: 1: SW Elwert Road & 99W

0.96 0.96
25 1'57
00

4.0 4.0
0.97 0i95
1.00 1.00
0.9q 1.00
3467 3505
o.95 1.00
3467 3505

0.96
36
11

25
7o/o

0.96
257

0

t.o 6.06.0 6.0
3.0 3.0

4
4

29.0 29.0
31..o 3 !.0
0.26 0.26
6iq 6:q
3.0 3.0

63
3.0

58

IVit,
tl

'170

296
130
1.66

2o/o

't82 154
1y. 20/"

132 l6

0.96
1957

0
1957

63.0
65.0
0.54

1.03
27:5
1.00

Pe¡m
I

I
11.0
12.0
0.10
5'o'

c0.10

0.98
53.9
1.00
60.8

114.7
t:

2
04.0
6ô.0
0.55

10.0
1 l:0
0.09

29.0
31.9
0.26

64.0
66,0
0.55

0.79

?1.4
1.00
3.4

24.8
c

32.9
c

o
63.0
65.0
0.s
6.0
3.0

0.02
0.03
12.8
1.00
0.1

12.9
B

0.11
o.44
37.2
1.00
3.4

40.6
D

39.8
E

c0,2p
1.02
4.5
1.00
60;4

104.9
F

7'1.3
E

0.r0
o.41
36.9
1.00
3.0

39.9
D

0.04
0.07
12,6
't.00

0.1
12.7

B

0_07

0.81
53:5
1.00
14.0
67.4

E

orl.o
0.38
36..6
r.00
2.6

39.2
D

HCM Volume to Capacity rat¡o
Actrrâted q!çJé Lengtli (s)
lntersection Capacity Utilization
Anal]4sig, Per¡o.d (min)
c Crit¡cal Lane Group

1 5-year BK + ST Conditions PM Peak Hour
Lancaster Engineering

12.0
F

129n
98.10l.

t5

S_un of lo-9t tirné (s)
ICU Level of Service

28.9
56.4

€
57.0

E

Synchro 6 Light Report
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lntet ection LOS:9
ICU Level of Seruiæ E

1011012007

Synchro 6 L¡ght Report
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Lanes, Volumes, Timings
2: SW Meinecke Road & Hiqhway

lde¿l Flow 1900
4.0
50

0
15

1.00Lane Util. Factor
FÍt
Flt Protected
Sa¡d. FJow(prot)
Flt Perm¡ttod
9e!9, Flgyt (pçrn)
Right Tum on Red
Satd. F¡1ú,(RTOR)
Headway Factor

0;84, 0.850 0.850
0.950 0.950 0.950
1752 1900 1615 1805 3471 1615 1787 3505 1615
0.738 0.950 0.950

Lanes, Volumes, Timings
2: SW Meinecke Road & Hiqhway 99W

e9.7
Natural

0.87
lntêrsêd¡gn Signal Delayi 21.8
lntersection Capac¡ty Ut¡lizat¡on 83.4olo
Anallrsis Pdfiod (min) 15

15-year BK + ST Cond¡tions PM Peak Hour
Lancaster Engineering

s \ ¡ ra \ ( I r' ã, I / >¿

4.0
1s09

4.0'50 50
00

9
0.95 1.00

10honoo7

4.O
50

0
1p

1.00 0.95

Synchro 6 L¡ght Report
Page 4

rs00 lsop1900
4.0

1900

120

4.0
50

0
I

1.00

4.0
5{)
0

4.0 4.O 4.O
50 5q 50
000

9 1,5,

1.00 I .00 r.00

50
0

'15

.00

50
0
I

1.00

4.O

50
0

1.OO

1.00
39

1172
26.6

27
o.94

6%

?s
29

I

8
4.O

22.O

5.0
1.0.

0

1.00

61
0.94

o%
65
65

Pçr'rn

I
I

4.ß
22.0
22:O

18.3o/o

19.9
4.0
2.0

11.0 1

0

191#'11

Q'ÊÞo
0.950
1805 't792 16J,q

o.726
1379 'wgz-

and Phases: 2: SW Meinecke Road & 99W

1787r e505 1'615
Yes

1,9

1.00 1.00 1.00

Q0
1905
43.3

310 2173 61
0.94 0.94 0.94
1o/o 3o/o OYo

33q 23'12 65
330 2312 65
Friri Free

't 6
Free

16
4.o !.q
8.s 22.0

æ.4 89.5 0:0
27.8Vo 74.6o/0 O.OVo

28i9 8.,3-:5

3.5 5.0
1.0 ,i.o

Lead Lag

3.0 3.0
None None

5.0

. 1..t':o

0
2.2¡l Ð,F -eq;70.23 0.82 1.00
0.89 0,s! o,04
il.7 12.1 0.0
0.0 0.0 0.0

54.7 12.1 0.0
DBA

17.0

qa
401 5
91.3
1569 17
0:94 0.94
4%o Oo/o

1669 18
1669 18

'Flëb
2' FrÊe
2

4,9
22.O
64.6 0.0

53.8% 0.0%
58:6

5.0
'1:O

Lag

3.0
Noné

5.0
ri.0

0
5*3 s,t":í,
0.55 1.00
q.87 0,0!
28.4 0.0
0i0 0.0

28.4 0.0
CA

28.4

199û 16frE 't8,q5
Yes
152

1 .00 1.00 1.00gp'
2933
66:7.
44 143 13

0.94 0.94 0,94
OYo Oo/o ÙYo

47 1s2 t!
47 152 14

Free " Pro-!.
45
.4 Fre€
45

1,0 4Ð
22.0 8.5

4.9 0,0 8.5
18.3Vo 0.OTo 7.10,/o

l6i0 4,,0".

4.0 3.5
2,0 1.0

Lead

3.0 3.0
Ngr_re Nona

5.0
11.0

0
1?tß s8.i7 .9.9'
0.12 1.00 0.05
0:20 0-.Ò! s..4,6-'

47.0 0.1 59.7
0.0 0.0 0.0

47.0 0.1 59.7
E. AE

18.6

rl6t:Þ 13ç1:
Yes

I
1.00 t oo

644
034 0,94
Oo/o 3Yo

947
647

Fiee Pe.¡rn.

Fçe 4
4

4o
?2.O

Olp 22:o
0.0% 18.3%

l6..0
4.0
2'O

3.0
N9r.re

5.0
ll..o

0
9$7 r2:0
1.00 0.12

L¡rilr
L¡nk

çpeed'(mÞh)
Distance (ft)

Travel.'Time(e)
Volume (vph)
Pêak HoUrFactor
Heavy Vehicles (o/")

Adjt Fl¡¡w (vph)
Lane Group Flow (vph)
T'¡rn T'),Pg

Protècted Pheses
Férriittgd F¡ages
Detector Phases
Minjtrnl¡f .n: lri$âl (q)
Minimum Split (s)
T,otallSpJ!t(s)
Total Spl¡t (o/o)

M?rdmumtctegn (g)
Yellow T¡me (s)
All-Red T¡ms (s)
Lead/Lag
Lead:Lag:optim¡zê?
Vehicle Extension (s)
ReqallVøc
Walk Time (s)
Flqgti'E"ohtrWalk (s)
Pedestrian Calls (#/hr)
Aot'Effct. Gieen (q)
Actuated g/C Ratio
v/e Ratio
Control Delay
Queuq Dêlay
Total Delay
L9s
Approach Delay

Nonè None
5.0

t2:6 1:2.9

o.12 0.12
0.38 0.13 0,0o q2t
52.7 46.0
0.0 0;0

52.7 46.0
E :D

47.6

22.0
18.3%

'!6"0
4.0
2.0

3.0 3.0

0.0 49.9
0.;0 o,o
0.0 49.9
AD

1$year BK + ST Condit¡ons PM Peak Hour
Lancaster Engineeríng

Io1 /"2 loK t



HCM Signalized
2: SW

Lane

Fll Proteolpd
Satd. Flow (prot)
Flt Pe.r'rnitte.fl

A{. Flor (vph)
RTOR Reduct¡on
Lahe Gi-cup

Phases
Pemittgd:F.hases
Actuated Green, G (s)
Effective Gresrì, g (s)
Actuated g/c Ratio

v/s Ratio Prot
v/s Raüo,Fêrr¡
v/c Ratio
Unîfor.m Delay, dl
Progression Factor
lncrêmental Delay, d2
Delay (s)
Level ol Sèryiqe
Approach Delay (s)

þproach LOS

lntersection Capacity Analysis
Road & Hiqhway ggW

\t\¡F\(Ìr'a\\rÞ
10¡10t2007

6
F¡ee

76.4 102.5
78.4 102.5
0.76 1.00

6.0

Lanes, Volumes, Timings
3: SW Edy & Highway 99W

50
0

15
1.00

0.950
1787

0.950
178V 1553

4.O 4.0 4-O 4.0 4.0 4.0
21.0 21.0 21.O 21.0 21.0 21.O
21.0 21.9 21.0 26,0.2ô,0 26.ß

17.50/o 17 .50/o 17 .,Vo 21.7Vo 21 ]Vo 21.70/o
16.0 16.0 16.0 21.0 21.O 21.0
4.O 4.0 4.0 4.0 4.0 4_O

1.,0 1.0 1,0 1.0 1.0 1.0
Lead Lead Lead Lag Lag Lag

raTFr\f1r4lf</

0.950
0 178V 498V

0.950
o 1787 498V

10110t2007

1900

r.00

167
0.96

Qo/o

174
0

4.0
1:p0'
1.00
'!,q0,

1900

0.94
4V

0
47

Ì
:l:900

4.0
lL0Q;

L00
o;9s
1752
4,74

0.94 0.94
647
00
647

0o/o 3o/o

4.0
rp0
0.85
1;00

1615

1.q9
1615

4.O
1.00
1.00
1,00
1792

?9
0

-29

\
rs00

4.O
'!.0q
1.00
0:95
1805

0.94
65

0
bb

Oo/o

4.0
0.95
1.00
1,'gQ

3505
1:00

0:94
2312

0

1sog
4.O

1.00
1.00
0r9,Þ'

1787
o:95
1787

0.94

99"q
0

330
1Yo

i,qg
0.85
1r00

l615
i.oo

1615
17

0.94
1A

0
18

o.,,-s.,,Þ

1.00
lr00'
u71

1669
0

'1900 1900
4.O 4.0

'1,0Q 1ip0
0.85 1.00
ilgq 0"9þ.
1615 1805
r -00 '0,95

1615 1805

þ
0

tr4
0o/"

1:5?

0
1'52.

0v"

0.04
0.04
o.o

1.00
0.0
0.0

A

0.0r
0.86 0.01
ffi.g 0.0
1.00 | .00
3.9 0.0

22.9 0.0
CA

22.9
c

0.00 0.03
0.16 0.00 0.34 0.25
42j Cj.g 4z:9 42.5
1 .00 't .00 1.00 1.00
0.4 0.0 1.5 a:7
42.6 o.O 44.4 43.2

DADD
42.2 16.8
,D,B

1900
4.Ît
5Cl

(l

15
l.ocl

1900
4.0
50

0
I

1.00
0.850

553

4.O
50

0
15

0.95

I
1r90p

4.0
50

0
1,5

0.95

rso.g 1900
4.0 4.0
50 50
00s9

1.00 1.00

1900
4.0

1.00
0.85
Loo

1615
1.00

91
0.94

65
0

65 2A5
1 .00 L00 1.00 1 .00 1.00
30 30

445 539
10.1 12.8
219 339 259 373 ero
0.96 0,96 0.96 0:96 0f9O
1o/o 1o/o Oo/o 1o/o 0%
228 35"3 270 389 326
228 353 270 3s6 359
spt¡t Perm split

7788
7

77788

Yes Yes
200 8

1 .00 1.0Cr 1 .00 1 .00
30

1905
43.3

192 2U. '1381 79
0.96 0.96 0.96 0.96
4o/o 3o/a 5o/o 2o/o

?oo 296 1439 82
200 296 1521 0

Fpn.n Prgt
52c0.

20,9 5q"0
0.17 0.4?

9.93 1.0ô
51.2 80.6
0,9 o.2

51.2 80.8
DF

77.4

3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
None Nonê Nons None No¡e None None CrMáx

5.0 5.0 5.0 5.0 5.0 5.0 5.0
11.0 11.0 11.0 11.0 11.0 11.0 11.0

0000000
17.O 17.O 17.O 22.0 22.O 22.0 15.0 44.1
o.'t4 0.14 0.14 0.18 0.18 0.18 0.12 0.37
0i9O 1.56 O;ßv 1.14 1.14 O.4S l.3S O.O4
73.8 297.9 te.l t¿o.s reg.6 9.2 225.5 39.8
0.0 0:0 9.0 0.0 0.0 O.O 66.9 0.0'

73.A 297.9 18.1 140.3 139.6 9.2 292.4 39.8
E,FBFFAFD.

149.1 111.4 81.0

Lane Conf¡gurations
ldeal Flor4, (ypìpt)
Total Lost Tjme (s)
Leading Detector (fr)
Trail¡ng Detector (ft)
ïVrx¡ng Spegd (rnph)
Lane Ut¡|. Factor
Frt
Flt Protected

4.04.O

1'900 1900
4.0 4.0

5
Satd. Flow (prot)
Fll Permitted
Satd. Flow (perm)
R¡ght Tum on Red
Satd. Flow (8ToR)
Headway Factor
Link Speed (mph)
L¡nk Dlstance (ft)
Travel Tirne (s)
Volume (vph)
Peak Hour Faclor
Heavy Vehicles (%)
Adj. Flow (v,ph)

Lane Group Flow (vph)
Tu¡n T.ypq
Protected Phasês
Permitted Phases
Detector Phases
Minimum ln¡tial (s)
Minimum Split (s)
Total Split (s)
Total Split (%)
Mãxirnùm Gr,gen (s)
Yellow Time (s)
AlljRed Timb (s)
Lead/Lag
Lead,lqg gplim¡zp?
Vehicle Extension (s)

Beg?llMode
Walk Time (s)
Flash Þont Walk (6)
Pedestrian Calls (t#hr)
Act EffctGræn (s)
Actuated g/C Rat¡o
v/ç Ra!i9
Conhol Delay
Queup Dejay
Total Delay
LOS
Approach Delay

ls-year BK + ST Conditions pM peak Hour
Lancaster Erigineering

0;850 0.850
0.950 0.950

1599 1615 1698 1713
0.950 0.950

1599 1615 1638 1713
Yes

60 õ0 50
000

9159
0.91 0.91 1.00 0.91 0.91

0.992 0.988

0

,0
Yes

0.95tr
1752 4908

0.950
17-52 4908

52
4.O 4.0
8.5 21.5

. 19:0 4.9.0
15.8o/" 40.Oo/o

14.5 42.5
3.5 5.0
1.0 0:5
Lag Lag

1
PHF

(vph)
(vph)

I
8.3

10.3
0.10
6.0

c0.05
o.47
43.5
1.00
2,5

46.0
D

I
Fiee

8.3 102.5

1O.3 r02.s
0.10 1.00

q.0
3.0

0.02

4
4 Freø

8.3 102.5
1'0.3 .102.5

0.10 1.00

9,o
3.0

0.02
0.qs
0.09

0.0
1.00
0.1
0.1

A

2

. Fiee
55.6 102.s
57.6 102.5
0.56 1.00
6.0 :

3.0

4'
8.3

1g:3
0.10

6.0

5

1.3
't.8

0.02

22.1
22.6
0.22

4..5

. '14

1.00 1 .00
30

1840
41.8

277 1952
0.96 0.9q
1o/o 3/"

28,9 2033
289 2207
Prot

16

5.0
11.0

0

0.44
49.8
L00
9.3

59.1
E

o.84
38.2
1.00
14.3
52.5

D

cO.66

0.86
8.3

1.00
3.1

11.4
B

16.2
B

8
I

't9.2
0.80

1'42.5
83-4o/o

15.

B

't6
4.0 4.0
8.5 2',1.5

0,0 25-.0 54.0 0.0
0.00/o 20.8Yo 45.0Vo O-00/o

20.5 48.5
3.5 5.0
1.0 0.s

Lead Lead

3.0 3.0
None C-Max

HCM Volume to ratio
Actualed CycJç,Le-n gth (s)
lntersection Capac¡ty Util¡zêtion
Anal},si9iPer.iq¡l (fitin)
c Critical Lane Group

Sum of fost time (s) e.O
ICU Level ofService É

1 5-year BK + ST Conditions pM peak Hour
Lancaster Engineering

Synchro 6 Light Report
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Lanes, Volumes, Timings
3: SW Edv Road & Hiohwav 99W 10t10t2o07

/¿

120

120
Control Type: Actuated-Coord¡nated
Maximum v/c Ratio: 1.56
lntersection Signal Delay: 93.6
lntersg.gt¡on Câpacity.Vtilization 101,6%
Analys¡s Period (min) l5

HCM Signalized lntersection Capacity Analysis
3: SW Edy Road & Hiqhwav 99W 1011012007

r a ?tsa\ ( 1 r',ìr L

1900

l,Qo 10P
1.00 0,85

r,0.P

Lane Conngurâtions
rdêãl Flotl þhpl)
Total Lost time (s)
Lang Utif. Fagtqr
Frt
Flt P..r,ole4_eä

Satd. Flow (prot)

Satd.

PHF 0.96
ArdJ. Flow(vph) A8
RTOR Reduct¡on (Wh) 0
Lane Grõùp'Rürv (vph) 22A
HeaW Vehicles (o/o) 1"/.

Tu¡iì f,$tb Splil
Protected Phases 7
Permitted Phasgg
Actuated Green, G (s)
Efec.t¡ve G.tqe¡, g{s)
Actuated g/C Ratio

0.85
0.95 1.0p rop 0.þ5 0.95
1787 1599 1615 1698 1713
0.s5 l.oo 0,95

1713

1900
4.O 4.O

190-0

4.0
0,.9Þ
1.00

r.o! r..s ojigl,
0.85 1.00 0.99
lo0 O.95 Ii00
1553 1752 4908
1,90 .q.e5 1,00
1553 1752 4908

353 ?7O 389 326 2OO 296 1¿tiì9 82
017600163050

353 94 356 359 37 296 t5t6 o
1To O% 1o/o OYo 4lo 3o/o 5o/o 2To

?2.0 15.9 4.1
0.18 0.12 0.37
5.0 .4-5 5;5

O:9",1.

0.99
l.0p

4988
1.Q0

4988

4.0
r.ô.p
1.00
0.sq
1787
o;95
1787

lntersection LOS: F
'' leu !€\rèf'blßérvjae G

0.960.96

Pôniir

0.96
289

0
249
'lo/o

20.4

?A.9
o.17
4;5

0.96

?933
I

2r99
3o/o

48.5
59.0
0.42

5.5

0.96
174

0
0

Oo/o
and Phases: 3: SW Road & 99W

["' )ra I ^z lÊ{o Sþlit Per¡ñ Prot Prol
8852 16

78
16.0 16.0 16.0 21.0 21.0 21.0 14.5 42.6
fl.a fio 1.1,0 22.ß n.9

0.14
5,0
3.0Extension

v/q,RatÞPprm
v/c Rat¡o
UñifonlÞeláy, d1
Progression Factor
lncÍemenlal Délãy, d2
Delay (s)
Lpye! ofsÊMce
Approach Delay (s)
Approach LOS

1s-year BK + ST Cond¡tions PM Peak Hour
Lancaster Engineer¡ng

0.14 0.14
5:0, Ero3.0 3.0

0.18 0.18
5.0 5.0
3.0 3.0

c0.

1.3s
52:q
r.00

145.2
237.7

F

0.13 ú.22 û.21 0.210.9p op2
0.90 1.56 0.41 1.14 1.14 0.13
50.7 5i:5 46:9 49',.9 49:O 7't.O
o.81 0.81 0.82 1.00 L00 1 .00
27.5 266,8 1.0 96.1 95,1 02
68.8 308.7 39.7 145.1 144.4 41.2

EFDFFD
159.0 122j

FF

v/s 16

o.84
4,7
't.00

4.9
39.6

0.93
48:ß
0.91

5.1
49.7

D

1.06
35,0
1.63
27.5
84.6

F
80.6

F

q
71.9

E

I'ICMAúer.ageêontro! Défgy 95;2 ,HOMlLìevilofservìce 'E
HCM Volume to Cãpacity ratio 1.2O
Actq?ted Cyale Length (s) 120.9 Surn of fost tjmq ,(s). 1 6.0
lntersection Capac¡ty Ut¡lizât¡on 101.60/0 ICU Level of Service G
Analys¡3.Periqd (rn¡n) 1,5

c Crit¡cal Lane Group

1s-year BK + ST Condit¡ons PM Peak Hour
Lancaster Engineering

Synchro 6 L¡ght Report
Page I
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10110t2007

Lanes, Volumes, Timings
4: SW Rov Roqers Road & 99W

4.0 4.0 4.O 4.0 4.O
21.O 21.0 21.O 21.0 21.O
27.0 27.O 27 r 24.0 2A.O

22.5% 22.50/0 22.50/0 20.00/o 20.0%
22.0 22.0. 22.0 19.0 :!9.0
4.0 4.0 4.0 4.0 4.0
1.0 lr0 1,.t 1.0 1.0
Lag Lag Lag Lead Lead

1900
4.O

9
0.91

0

0
Yes

1.00

502
092

2o/o

546
0

0.8þ0 0.967
0.950

4893 1482 1703 4917
0.950

4ri93 1482 170.3 '4917

Yès
2æ 67

r.00 '1.00 1.00 1 .00

90 30
1840 1741
41'.9 39.€
981 237 284 1802
A.9? 0:92 0.92 0.92
6o/" 9% 6ø/o 2o/o

1069 258 309 '!95q
1066 258 309 2505

Pem Prol:
216

1900 1900
4.0 4.0
50 50
00n t¡''

1.00 1.00
0.850

0.950
1t38 ',t75?

0.950
1638 1752
Yes
120
'1.00 1.00

1lo 258
o,9? 0.92
5% 3oy'o

120 28A
120 28fJ

Perri Prot
5

4.O 4.0 4.0 4.0
50 50 50 50
0000

915
0.91 1 .00 1.00 0.91

4.0 4.O
50 50
00

r'Þ

0.97 1.00

0.950
3367 1A27

0.950
3167 1827

1.00 .t.00

30
2115
48,.1.

319 310
0.92 0:92
4% 4o/o

347 33V
347 337

Split
88

50 50
0o

I't.00 1.00
o.85.0

1792 l53q

1792 1'5_38

Yes
168

1.00 't .00
30

1110

Æi.2
372 155

0.9,2- 0.92
6o/o 5%
404 16q
404 168

Ferm
7
77
77

1,990
4.O
50

0
15

1-00

0.950
1543

0.950
15ø.3

1.00

134
q.e2
17Yo

14ç
146

-spl¡t
7

Lane Configurat¡ons
ldeal Flor¡v (vptipl)
Total Lost ïime (s)
Leading Detectoi (ft)
Tra¡ling Detector (ft)
Tum¡ng Sþe-êd (mBh)
Lane Ut¡|. Factor
Frt
Flt Pmtected
Satd: Floììr (prot)
Flt Permitted
Sá!tl. Flin (þerm)
Right Tum on Red
Sâtd. FlþwlRTOR)
Headway Factor
Linï çpeêd (¡nph)
Link Distance (ft)
Trav€lTime_(s)
Volume (vph)
Peãk Flour F.áctor
Heavy Vehicles (%)
Adj' Floi (Wh)
Lane Group Flow (vph)
Tur,n Type.
Protected Phases
Peäîitted Phases
Detector Phases
Min¡mum t0itia! (s)
Minimum Split (s)
Total Split (s)
Total Split (o/o)

Ma*imUm Green (s)
Yellow ïme (s)
All;Red Time (s)
Lead/Lag
Lead-Lag Opl¡mizê?
Vehicle Extension (s)

Þ

4.0

92
85221

4.0 l.o 4.0 4.0 4,0
21.0 8.5 21.5 21.5 8.5
24þ 20.0 4tr .0 41.0 28.0

20.ovo 16.7% 34.2Vo 34.2% 23.30/õ
19:0 15.5 35.5 35.5 23.?
4.0 3.5 5.0 5.0 3.5
1.0 1.0 0.5 0.5 't.0

Lead Lead Lead Lead Lag

.fi.o .!1.0 11.0
000

20.0 16.rJ 37.0 37.O
0.17 0.13 0.31 0.31

10.4 143.1i 38.5 17.3
0.0 0.0 0.0 0.0

10.4 143.5 38.5 17.3
Bf'DB

53.4

11.0
0

23.9
0:'19
039

5.2
0.0
5.2

A

II7

Rêeall Mpdi)
Walk Time (s)

Fl?sh Dont Walk
Pedêstr¡an Calls

21.5
49.0 O:0

40.8% 0.0y.
43.5'

5.0
0.5

Lag

11.0
0

45.0
0.38
r.33

183.1
0.0

183.1
F

171.5

1 l:0 11.O

00
?o.0 29.þ
0.17 0.17
0.62 1,10.
5l.9 129.0
0,Q 0.0

51.9 129.0
DF

78.0

3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
..long Nong None No¡g ¡¡lone None None C-Ma'x C-Max Nons e,Max
5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

(s)
(#/hr)

1 1,0
0

11fi
0

24.0
o.20
0.91
77.4

0.0
77.4

E

Acf Effct Green (s)
Actuated g/C Rat¡o
v/c Rbtìò
Control Delay
Qüeue Delay .

Total Delay
LOS
Approach Delay

23.0 13,O
0.19 0.19
0.49 l.l a
25.9 112.7
0.0 0.0

25.9 112.7
CF

69_9

Synchro 6 Light Report
Page 10

'l s-year BK + ST Condit¡ons PM Peak Hour
Lancaster Engineer¡ng

ïm¡n9

Phas¡ng

Y¿ 4.5

G = 20.5

WB Only

lnteßectjon Delay

Apprcach LOS

Apprcach Delay

Lane G¡oup LOS

Control Delay

lnit¡âl Oueue Delay, d3

lnúeñenlal Delay, d2

Delay Ca¡ibBtion, k

Prcgress¡on Factor, PF

Un¡tom Delay, dr

Total Green Rãl¡o, g/C

v/c Ratio. X

Lån€ Gþup Capacity, c

Adiusted Flow Râte, v

f = 0.25DuÉtion of

TH RT
NB

LT

Ca 120.0

M¡n. Tìme for Pedestrlans, cp

Buses Stopping, NB

Park¡ng Maneuveß, Nñ

Parking/GGde/Parking

Lâne W¡dth

Ped / B¡ke / RTOR Volumes

ln¡tlal Unmet Oemand, Qb

F¡¡ter¡ng/Metering, I

LJn¡t Extension, UE

Adval Type, AT

E¡tension of Effect¡ve Green, e

Start-up Lost 
-tìm€, 

11

Pretimed (P) orActuatod lA)

Peak-HourFaclor, PHF

% H€avy Veh¡cles, %HV

Volume, V (vph)

Laoe Groùp

Number of Laneg, Nl

304.O

0.0

250.8

0.50

1.000

53.3

0.11

1.50

197

296

0

12.0

0

o.0

1.000

3.0

3

2.O

A

0.96

284

L

1

Y:5.5
G: 23.5

Thru & RT

D

41.8

0.0

0.40

1.000

3ô3

0.35

0.88

1734

1 521

0

0

12.0

0

0.0

1.000

3.0

3

2.0

2.0

A

o96

13E1

TR

3

107.5

84.5

3.2

Y= 55

0

A

0.96

2

79

G= t3.5

EB Onlv

0

86.9

0.0

37.7

0.46

1.000

49.2

0.17

0.95

305

289

0

12.0

0

0.0

1.000

3.0

3

2.0

2.0

A

0.96

1

277

L

1

87,8

0.0

52.1

0.50

1.000

35_8

0.40

1.10

2012

2207

o4

0

0

12.0

0

0.0

1.000

3.0

3

2.0

A

o96
3

1952

TR

3

X.= t zs

87.7

0

A

0.96

0

167

0

Y= 5

G= 16.0

SB Only

182.9

o.o

133.4

0.50

1.000

49.5

0.17

1.24

313

389

0

12.0

0

0.0

1.000

2.0

2,0

0.96

1

373

L

1

96.1

0.0

47.0

0.49

l.OOO

49.4

0.17

0.99

329

326

0

0

12.O

0

0.o

1.000

3.0

3

2.0

2.0

0.96

1

313

LT

1

Y= 5
G= 21.0

NB Only

ln¡ÊFection LOS

124.5

E

56,8

0.0

10.o

0.29

1.000

16.9

0.17

0.74

200

0

12.0

0

o.0

1.000

3.0

3

2.0

2.0

0.96

4

192

R

1

98.2

0.o

46.5

0.47

1.000

51.7

0.13

0.96

23E

228

0

12.0

0

0.0

1.000

3.O

2.0

2.0

0.96

1

219

¿

1

G=

07

257.0

0.0

205.0

0.50

1.000

52.0

0.13

1.41

251

353

0

0

12.0

0

0.0

1.000

3.0

2.0

2.0

A

0.96

1

339

f

1

196.1

199.2

0.0

147.2

0.50

1.Un
52.0

0.13

1.26

215

270

08

3.2

0

12.0

0

o.0

1.000

3.0

2.0

2.O

0.96

0

259

R

1

lntgßection

Area Typ€

Jurisdiction

Analys¡s Year

Prclsct lO

LT LT Tt{

WB

RIRT TH

NB

THTH

EB

ggwEdy Rd

LT RT LT RT

Anâlyst

Agency or Co.

Date Perfomed

T¡me Period

Lànæstêr Eng¡nøøing

ü22/2007
All other a@s

ODOT

8K + ST Cond

07038 - Pfe¡îet Zffi Change

Cøfighr @ 2@5 Uñiv66ily otFrd@, At¡ Righ6 À6s€æd



Lanes, Volumes, Timings
4: SW Rov Rooers Road & Hiqhwav 99W

á:NET and 6:SWT, Start óf creen

lntersection LOS: F
ICU Lêúel of Serv¡õs G

HCM Signalzed lntersection Capacity Analysis
4: SW Roy 99W

Lane
ld,e"g! F¡qry
Total Losl
Lãqi
Frt

Util. Fåótþ¡

Flt Proþ..cled
Satd. Flow (prot)
Flt Pêrmitted
Satd. Florrrt

Peak-hour factor, PHF 0.92 0.92

1ononoo7

Synchro 6 Light Report
Page I 1

Adji Flow-(vph)
RTOR Reduct¡on

lnciìêmental'Eéliry d2
Delay (s)
[evêlrof-Sgrviqe
Approach Delay (s)
Aplpppôt¡:l.o€

0.92
M 168 47 T37

013600
e4 3? 347 332

4o/" 4o/n

1U10nOO7

!900
4.0

1.00
0.85
LO0

1538
1.00
1538

1m
100
20

50/"

4.0
lro0,
1.00
1,09
1827

4.0
0:9?
1.00
o:95
3367
0.95

l',8,,0

0.85
1'1q0i

1538
1.00

i.00
1.00
1.,0.0

1792
1,oQ
1792

!.900
4.0

1.0b
1.00
0.95
1543

'14ø

0
146

17Yo

1900 1900
4.0 4.0

1.00 1-O0

0.85 1.00
'!',00 o.g5
14A2 1703

4.0
0.e¡
1.00
1.00

4893
1.00

rþ0,
1.00
a.95
'1752
0.9-5
1752

1900

Cycle Length: 120
Actuated CJcle Lêngth: 120
Offset: 1 12 (93o/o), ñeferenced to phase
Natural Cyclè: 120
Conbol Type: Actuated-Coordinâted
Maximum v/c Rat¡o: 1.33
lntersection Signal Delay: 114.7
lntersect¡ori qapacity Util¡zation 102:3c/6.
Analys¡s Period (min) 15

0.91
0.97
1,00

4919
r.00

4919

0.92

s4F
0
0

280 1066 ?58 t0"9 l-959
00178042

80
9o/o

0.92

30-9

6o/"

o.92

284and Phases: 4: SW Road & 99W

/,1 ,z Ç 
^.'

F"e El ",

I s-!¡ear BK + ST Conditions PM Peak Hour
Lancaster Engineering

Hctil Averagg. Contiol Delqy'
HCM Volume to Capacity ratio 1.24qet99e.,r9étep!{rjÐ 129,p $yn of.to,sj t¡me.lsj 16,0
lntersection Capacity Ut¡lizat¡on 1O2.gVo ICU Level ot Sénitãe G

0.r 90¡0 ,0.9
25.0 112.3 3't.4

c
2:0 ?2,7

48.5 't32.7pË
82.9

F

109.8 t.6 0;5
1U9 38.2 128.5

FDF.
71.3

E

'2q.4 ß4.6
73.3 192.1

F
179.0

r

Synchro 6 Light Report
Page 12

0:l'
42.3

F
75.6

E

ArtdlÌÞ. !s Fp.lied{mrn)
c Cr¡tical Lane Group

lS)reâr BK + ST Conditions PM Peak Hour
Lancaster Engineering

1F



Lanes, Volumes, Timings
5: SW Edy Elwert Roâd

) l( <l-

10hon007

\\ t r \ I ¿

lOeal Flow (vphpl)
Tum¡ng Speed (mph)
Lane L,li[ Fãctor
Ped B¡ke Factor
Frt
Flt Protected
Satd: Floú.(prot)
Flt Permitted
Sâtd. Flow (perm)
Headway Factor
Link Speed (mph)
Link D¡stance (ft)
Travel Time (s)
Volume (vph)
Coofl. Peds. (#hr)
Peak Hour Factor
He€vy Véhicles (%)
Adj. Flow (vph)
Lane Group Flow (vph)
Sign Control

1900 1900
915

1 .00 r.00

1900 1900
915

1.00 r.001.00

0 1769
0.992

0 1769
1.00 1.00

1900
15

1.00

1900
I

1.00

0

o
1.00

1900
15

1.00

0

0
1.00

e'
1900

1.00

0ìe92
0.998
1817

0.998
1817
1.00

30
1233
28.0
192

rlà
1900 't900

9
r.00

0

'L001:00

0.979
0.998
1.r48

0.998
1778
1.00

30
1754
399

45

0

0
1.00

. 0,946
0.992

30
4157

00
1 .00 1.00

0

31 64

0.995
0.993
18ø,7

0.993
184V
1.00

30
1513
u.4
351

0

1.00
0

1.00

94.5.
25 67 62

1

0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.9750V: 3% 13% g% |Yo 2o/o O% ?./o O% 0ô/o 2olo Olo2 46 9 26 69 64 9 198 32 66 362 160570015900239004440
Stop Stop Stop Stop

2 9
1

I t6

Area Type:
Control T,ypei Unsignalized
lntersect¡on Capacity Utilizal¡on 60.8%
Analysis Period (min) 't5

1 s-year BK + ST Cond¡tions PM Peak Hour
Lancaster Engineer¡ng

ICU Level of Service B

Cçfi!ùt @ &5 Udw6¡ry d FM&, At RghG Rsmd

Synchro 6 L¡ght Report
Page 13

LOS

r-adi

307

LI

3.9

0.09

5.94

o.05

3.20

0.0

¿.6
0.2

o.2

0.0

LI

A

v

2.0

1.7

-0.6

0.2

407

L1

3.5

0.24

3.20

-0.2

4.6
o.2

0.0

0.4

0.2

L1

N

qtwT

10.26

1.7

-0.6

0.2

1

1

a

ll

3.1

o.31

-0.0

1.7

-0.6

0.2

0.0

0.1

o.o

L
t1

Q

1.7

4.6
0.2

|2

692

ft

2.9

0.60

4.E9

o.39

3.20

0.0

1.7

-0.6

0.2

0.o

0.0

0.1

tl

a

þ

2.0

1-7

-o.6

o.2

2

Shet SW tu.d Ræd

ax + s¡ ard

ALL.WAY STOP CONTROL ANALYSIS



Lanes, Volumes, Timings Lanes, Volumes, Timings
6: SW Edv Road & SW Borchers Dríve 10l1ol2oo7

r ? F ¿ 1 , a Çl ¿

C)rcle Length: 120
AchJated C)'gle Length: 120
Offset 0 (0olo), Referenced to phase 2:NETL and 6:SWTL, Start of Green
Nat ral Cj,clei70
Control Type: Achtated-Coord¡nated
Maximu¡¡ v/o Rê!io: 0.98
lntersect¡on Signal Delay: 46.4
lnter6ection Cápaciv Ut¡lization 89.7oi6

Analysis Period (m¡n) 15

and Phases: 6: SW Road & SW Borchers Drive

SW Borchers Drive

50

1.5

1.00 1.00 1

0.950

t"'8. St
0.405

10t1012007

Lane Conf¡gurations
lde4 Flqt (vphpl)
Total Lost Time (s)
Leãqing Deteçtor ('ft)

Trailing Detector (ft)
TumingAp#i(r.Irph)
Lane Util. Factor
Fr.t '
Flt Protected
s4d' Flo'¡ll,þfot)
Flt Perm¡tted
S.Ítö.noir{pflq!)r
R¡ght Turn on Red
satd: Flory (RTOR)
Headway Factor
L¡nk Speard 0nph)
Link D¡stance (ft)

Tri¡vel fimq.(s)
Volume (vph)
Peall Hour'Fäctor
Heavy Vehicles (o/o)

Adj. Flõt¡,(Wh)
Lane Group Florr, (vph)
Trrn T'ype
Protected Phases
Pénhitt€tölPliases
Detector Phases
M¡n¡rnqrn lrilt¡al (g)
M¡nimum Split (s)

TotålSplil (s)
Total Split (o/")

Maximqm G"reeq (s)
Yellow Time (s)
All-R€d Tme(g)
Lead/Lag
L6ad:Lâg qplim¡ze?
Vehicle Extension (s)

Rec€¡ll.Mc*19.

Walk T¡me (s)
FlashDo¡rtWálk (s)
Pedestr¡an Calls (#/hr)

ActiEffirtGreen:(S)
Actuated g/C Ratio
vlö Bat¡ô
Control Delay
ougup oelgy,
Total Delay
LOS
Approach Delay

1sqo
4.0

I
1.00

4.O
50

0

1.00

1900
4.0

1t
t90.0; tspp,
4.O 4.0
50

0

4.0 4.0

,50 50
00

'!.Þ

1.00 1.00

1t
1900 lgqg4.0 4.04.0

50
o

t5
'l:oo

0.950
17ir0

0.093

100

s.99
20
105
105

Pêm

50 50
00

915

0.950

I 17€7 158þ
0.726

0 i36Þ 158þ

I
1.001 .00 1.00 I .00

0.851r

0.950
0

0

lntersect¡on LOS: D

lCU Level of s.-e-rví¡;e E

4826
44882266

4.O, 4.0 4ß 4.0 4.0 4.0 4.0 .4'0

20.o 20.0 20.0 2o.o 20.0 20.0 20.0 20.0

70.0 79,.9 0,0 7o.o 7-0¡o 0.0 5p:0: 50.0 0.0 f)'0 59¡ 9:0
58.3% 58.3% 0.00/o 58.30/o 58.3% 0.00/o 41.70/o 41.70/" O-O% 41-70/. 41.701o 0.00/'

66;0 69.0 :66,0 66,0 -4Þ;-0 46.9 4q.9 4ç q
3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

O,S 0.5 0,S 0.5 0.Sr 0:S ''0.5 0.5

Yes

1 .00 1.00 1 .00
30

552
12.5
¿io o 30
0,9,! 0;9,Q 0.9þ
1o/o OTo Oo/o

438 I g2

438 0 32
Pôr¡l|

4

11,0 1:l'.0
00

73.8 73i8
0.62 0.62
0.e8 0.q8

112.8 13.7
0.9 0;9

112.8 13.7
iF9

32.9

Yes Yes Yes
64 39 135

1.OO 1 .00 1.00 1.00 1.00 1.00 1.00 1.00

30 30 30
445 264 1271

tfLl 6:0 28,9
427 410 2 I 37 360 1 128

0,95 035 or9þ Q:sS 0.95 0.95 ,0 0.95
10/ã 1o/. OYo Oïo Oalo 1o/o 0% 2Yo

¡r4g 4?2 2 I 3.9 379 I 135

881024703791360
Pem Pêrm

826

38?
0.32
0.87
6'l.7
0.0

61.7
E

3.0 3.0 3.0

Nonp Ç¡l/fn c-Mj¡
5.0 5.0 5.0

.1:1.0 I fio: 1l:.0
000

tSis ?g1 æ2'
0.62 0.32 0.3?
o:8-o o:Ot o:08
13.7 24.5 10.1

4?;4 'p,0 0;0
57.'t 24.5 10.1

F:08,
55.4 10.7

3.03.0 3.0
l"r¡goç

5.0
'!r',0

0
7-3;8

0.62
0.07

7.0
,O,Q

7.0
A

3.0 3.0
Cj[,!¡ft c-Min

5.0 5.0
'11.0 :1r1;0

00
3.8;,2

o.32
o23
10.8
0s

10.8
B

48.2

Synchro 6 Light Report
Page 14

1s-year BK + ST conditions PM Peak Hour
Lancaster Engineerlng

None, .Nqne
5.0 5.0

ltyear BK + ST Conditions PM Peak Hour
Lancaster Engineering

Synchro 6 L¡ghl Report
Page l5



Boulevard

r90p
t5

1,900

1:00' 1.00
1.00 0.85
q,95 1.00
1787 1586
0.73 1

1366

Synchro 6 Lighi Report
Page 16

Lanes, Volumes, Timings
7: SW Langer

ldeal Flow 1900
15

1.00
Tuming Speed (mph)
Lane Util. Factor
Frt
Flt Protectedl
Satd. Flow (prot)
Flt Perm¡tted
Satd. Flow (perm)
Headway Faetor
Link Speed (mph)
L¡nk Distàncê (ft)
Travel T¡me (s)
Volume (vph)
Peak Hour Factor
Heary Votiicles (%)
Adj. Flow (vph)
La¡e Group Flov (vph)
S¡gn Control

10¡10t2007

HCM Signalized lntersection Capacity Analysis
6: SW Edy Road Borchers Drive

Lane
ldeal Flow (Whpl)
Total Lost time (s)
Lanê Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
FJf Fermifte.d

Peak-hour factor, PHF
Adj, Floqt(yph)
RTOR Reduction (vph)
Lane

T!¡rn TlpF
Protected Phases
Periì¡üed Pha9es
Actuated Green, G (s)
Effective Gieen, g (.s)

Actuated g/C Ratio
Clear.ãnce Tiri€ (s)

101'1u2007

î.q0
0.865

1.00

1900

1.00
9

't.00
0.865

1900
15

1.00

0.950
'1736

Ît
1900

1.00
o.947

1700

r.00

ÈÞ
190-0 1900

4.0
1:30
0.88

!.00
1664
'!'oq

1664

4.0
1i00
1.00
0:9"5i
1805

93,2'
1184

1900
4.0

1;,00

0.93
1,00.

1743
l:00

8q6
'lo/o

ì
190q

4.0
1.00
1.00
0.95
1805

Þ
1900, 1900

4.0
r.q!
1.00
l.00
1881
'!.q0

1881

0.95 0.95
105 438

00
105 438

1900
4.0

1:00
1.00
0.95
1770
0.15
285

c0.49
0:q_4

0.06 0.80
e.3 17.ç

0.62 0.69
0.0 0.4
5.7 12.5
A. B

12.3
B

o.3s
11.6
1.00
o2:

11.8
,'9

13.3
B

P.êirn

1900
9

1900 1'9001e80

:1,00

1900
4.0 II

1.00 l.0o
0.995

1.00

1890 0
0.950
1805

0.950
1890 0 1736 1700 o
r .00 1.00 1.00 1.00 1 .00
30 30

539 367
12.3 8.3
413 13 36 51,, 276
0.94 0.94 0.94 0.94 0.94
O:/" Oo/o 4?/o 9% O%
439 14 38 544 294
453 0 38 838 0
Stop Stop

0.950
1805
l.o0

0 o 4644 o o 16.tj

o01644o01Ê.Í
1.00 1.00 1.00 1.00 1.oo t.oq

30 30
194 'to23
4.4 23.3

007600331
0.94 0.94 0.94 0.94 0.94 0.94
1% ?e/o o.o/p 3!/e 2% 2%
008100352
008100.352

Stop Stop

119
0.94
o%
127
127

0.95
135

0
0

0.95 0.95 0.95
39 379 1

0092

0.95 0.95 0.95 0.95 0.95 0.95
0 32 ..49, 432 2 I00250027

38.2
38.2
0.32

4.9

6
38.2
38.2
0.32

4:Q
3.0

2
2

3,8.2 98.2
38.2 38.2
0.32 0.32
4.s 4.9
3.0 3.0

0.03
ú.28
0.87 0-0s
38,6 28.7
1.22 2.33
14.8 0:,2

61.9 66.9
EE

63.2
E

2,

Oo/"

.0
1%

I
I

73.8 73.8
73.8 V3:8
0.62 0.62
4.0 4:0

4
73.8 73.8
73.8 73.8
0.62 0.62
4.O :4.0
3.0 3-O

Area lype:
Conbql'Type: lJniign?lized
lntersect¡on Capacity Util¡zation 70.9%
Anály€¡s Per.¡od (irì¡n) 15

I s-year BK + ST Condit¡ons pM peak Hour
Lancaster Engineering

ICU Level of Serv¡ce C

Vehicle

o.00
0.01
2t.s
1.00
0.0

28.0
:g

0.04
282
1.00
ø.1

28.4
o

28.3
c

0.37
0.60
14.1
'1.00

5.7
'19.8

B

Ratio
R¿¡li¡)

Ratio

v/s
v/s
vlc
Uriifofin Dþlay, d1
Progress¡on Factor
lnc¡€mehtäl'rDelay, d2
Delay (s)
LêyBlro.f Service
Approach Delay (s)

^PP¡paoh 
-LOq

8;0
E

Act!¡ale0'qy,çlo !-ength (s), 129.0 SurI| of rgsr r¡m€ (s)
lntersect¡on Capacity Ut¡lizat¡on 89.7o/o ICU Level of Serv¡ceAnslyslg;Peri9d.(min) t5c Cr¡tical Lane Group

HCM Volume to Capac¡ty ratio 0.82

1 5-year BK + ST Conditions PM Peak Hour
Lancaster Engineering Synchro 6 L¡ght Report

Page 17



App@cn LOS

Approach Delay (s,fveh)

LOS

Contfol Delay (s/wh)

95% queuo lenglh

C (m) (rehih)

v (€lvh)
Lane ConñguEtim

M@m6nt

Norhbound Soulhbound

Lan6
RT Chanml¡zed

StoEæ

Flared Apprcach

Pe@nt GEdê (%)

lonfiguEtion

¿ns
ìf Channel¡z6d

i,ledlan lype

lourly Flil Rate, HFR
V6h/h)

tôH Dêdôlbn

TWO.WAY STOP CONTROL SUIIMARY

A¡aly3t
Ag€ncy/Co.
Date Portum€d
Analyiß 1¡me P6rlod

CAJ
Lan@&Èî Eng¡needng
6/1 3/t2007

PM Peak Hour

lnteBdlon
Jurlsd¡c{on
Analys¡s Yær

L¿ngør Ddshønrd BM
Srrg,@d

8,3

0.10

0.03

1115

37

L

1

0

0

0

0

I

7
Fâstbrnd

L

1

Undiv¡dêd

0

37

36
L

B

10.a

0.59

0.16

742

122

L

4

ange

0

o

0

0

o.s7

T
a

1

1

526

511

T
2

D

27.1

7

R

Westbound

1

0

0

7A

o97
7A

R

TR

0

0

284

3

0

0

0

0

L

L

1

0

122

119

D

27.1

5.27

o69

493

341

R

9

B

10.7

l0

R

Easthound

0

0

0

0

T

1

1

125

113
T

1l

0

0

341

R

12

rR

0

0

13

13

R

6

B

10.7

0.37

o.1t

715

78

R

12

Lanes, Volumes, Timings
8: NW 12th Street & N Sherwood Boulevard

ldeg! Floìü (vphpD
Total Lost T¡me (s)
Le€d¡ng Deteclor (fi)
Trailing Detector (ft)
Turning Spe€d (mpl)
Lane Util. Factor
Frl
Flt Protected
SaJd. Floü, (prot)
Flt Pem¡tted
Szttd; Flø¡rt.{æfn)
Right Tum on Red
setd. Flâr(RT!R)
Headway Fâctor
Lihf S"ped (mph)
Link Distance (ft)
Trav€lTlme(s)
Volume (vph)
Peak Hour Factor
Heavy Vehicles (o/o)

Aqj, Flotn0pn)
Lane Group Flow (vph)
Túm Type
Protected Phases
Pértnmed Pliàses
Detector Phases
Miñimum lniüa¡l:(s)
M¡n¡mum Spl¡t (s)
rotÊlsptit {9)
Total Split (o/")

MaxiinumGfe,e"n (9)
Yellow Time (s)
AlfBeil Tîníe {s)
Lead/Lag
l-e€id-Lsg Op.limizç?
Vehicle Extens¡on (s)
Recall Modg
Walklme (s)
Flash Dont Italk (s)
Pedestrian Calls (#/hr)
Act Effct,9r¿ièn (s)
Actuated g/C Rat¡o
v/c Ratio
Control Delay
Quèue DelAy
Total Delay
LOS
Approach Delay

50
0

I
1.00

ît
19go- 19go
4.0 4.0
q0

0
9

1.00 r.00

4.0 4.0
50

0
915

1.00 1.00

50 50
00

15
1.00 1.00

o,924.

1900 1900 !s00 reqo
4.0 4.0 4.0 4.0
50 50 50
000

't5 9 15
1 .00 I .00 1.00 1.00

0.s85
0.950 0.950
r80l ræg 0 1805
0.229 0.446

435 18_33 0 sø-7',

Yes Yes Yes Yes
455889

1.00 1 .00 r.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
30 30 30 30

947 1090 367 19ô4
21¡.ç 24.8 8.3 44.6
62 63 387 85 113 66 365 39 27 649 T7

0.96 0.96 0.96 0.98 0.96 0.96 0.S6 0.96 0"96 0.99 0.96
Oolo 2o/o O9o 0o/6 1o/o Olo 2o/" Oo/" Oolo 2o/o OV"

95 66 403 9, 118 69 380 41 2s 676 80
131 0 403 207 0 69 421 0 28 7s6 0

Péitn Penir Perm
4862

3.0 3.0
Mln M¡n
5.0 5.0

r'!.0 110
00

40.q 40.3
0.46 0.46
0.07 0:89
11.9 33.6
0.0 0.0

I 1.9 33.6
B'C

32.9

3.0 3.0
Min Mln
5.0 5.0

11.9 'r1O
00

4O,9 Q.3
0.46 0.46
o.3r 0.49
19.0 17.3
0.0 0.0

19.0 17.3
BB

17.5

11.0
0

38.9
0.45
0.26
14.6

9'0
14.6

B
28.2

3.0 3.0
None None

5.0 5.0
1l.0 1r1:O

00
38,9 39.9
0.45 0.45
0.26 0.10
21.7 13.5
0.0 0:0

21.7 13.5
CB

'17.3

1900

1U10nOO7

1.00
0.984

1A37

1837

Syìchro 6 Light Report
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19,0-0

4.O

1738

0.950
1805

0.518
e94

1.00

1738

0,914
0.950

0 1805 1727
0.630

o 119.7. '1it27

0

0

111

9.e€
Oo/o

I lt6
116

Perni

't 862
4886622

4.O 4.0 4.0 4.q 4.0 4.0 4.0
20.0 20.0 20.0 20.0 20.0 20.0 20.o
42:0 0.0 42.0 42.0 0.0 7A.O 78.0 0.0 78.0 7€,9 0.0

35.07o 0.0olo 35.0% 35.0% 0.0olo 65.00lo 65.0% 0.0% 65.0% 65.0% 0.0%
38,Q 38,0 38;0 74"O 74.0 74.0 74.0
3.5 3.5 3.5 3.s 3.5 3.5 3.5
0.5 0.5 0,5 0.5 0.5 0,5 0.5

3.0 3.0
Nons None
s.0 5.0

11.0
0

98.s
0.45
0.76
35.1

0.9
35.1

D

4
4

4.0
20.o
42.0

35-0o/o

38.0
3.5
05

Cryi¡ht o M5 U¡fury d FtoÉ. A[ RtSb R666ilåd

'15-year BK + ST Conditions PM Peak Hour
Lancaster Eng¡neering



Lanes, Volumes, Timings
8: NW 12th Street & N Sherwood

87.3

Cqnbôl T,yþe: r\ctuated-Uncoordinatêd
Maximum v/c Ratio:0.89
lnter6ection S¡gnal' Del4!, 26.2
lntersection Capac¡ty Utilizâtion 84.4%
Analys¡s Period (min) l5

15-year BK + ST Cond¡tions pM peak Hour
Lancaster Engineering

-t +a 1<t-r-\\ à \ \ ç

HCM Signalized lntersection Capacity Analysis
8: NW 12th Street & N Sherwood

Lane Conf¡gurations
ldeal Fiówþhp!)
Total Lost time (s)
Lane util. Factor
Frt
F,lt Protected
Satd. Flow (prot)
Ftr
Satd. Flow

factor. PHF
Adj. Floe, (wÞ)
RTOR Reduct¡on
Lane

Phases
Perm¡tted Phases
Actuated Green, c (s)
Etrective Green,9 (s)
Actuated g/C Rat¡o

1900
Ît

rs00 1900
4.0

'1.00

1.00
0.95
I 805

0.10

o.zs

(¡

40.3
&.3
0.46
4.0

0:37
0.79

0.04
0.08

cO.41

0.88

0.96
67

5
751

lnterseot¡on LOS: C
ICU Level of Servicè E

10t10t2007

Synchro 6 Light Report
Page.19

10110t2007

1900
4.0

1.q0
1.00
0.95
1805
0.59

11q
0

116
Oo/"

4
38.8
38.8
0.45
4.0

4.0 4.0
r.00 1.00
1.00 0.98
0.95 1.00
1805 1837
0.38 1.00
731 1837

Ît
19-00. 1900

4.0
1,:9Q

0.91
1.0¡
1728
í:00
1728

1900 1900
4.0

1.00
1.00

Qi9o
1805
0.67
't279

4.O
1..00
0.92
1.0q

1739

28
0

28

3e
0.96

41
0
0

2
2

40.3 40.3
40.9 40.3
0.46 0.46
4.0 4,0
3.0 3.0

40.3
40.3
0.46
4.0
3.0

8
I

38.8 38.8
38,8 ?8.8
0.45 0.45
4.0 4.0
3.0 3.0

1.00
0.99
1.00

1839

0.960.96
03

0.96

and Phases: 8: NW 12th Sheet & N Sherwood
89
32

65 66 403
2500

106 0 403 1

0.96 0.96 0.96
11q 69 3p0

004
0 69 417

'lo/o oo/o 2%

0.96
80

0
0

ov"

6

Prot

38.8
39,8
0.45
4.0
3.0

'14.3
'1.00

v/s Râtí-oPerm
v/c Rat¡o
Unffonn Þeley, dl
Progression Factor .

lncrêmental Delay; d2
Delay (s)
Level ofservice
Approach Delay (s)
Approach LOS

HCM Volume to ratio
Aotuated lrçle Length (s)
lntersect¡on Capacity Utilization
Analysis Feriotl (min)
c Critical Lane Group

14:9
1.00
0,2

15.1
B

20.7
c

Sum oJ logt tirnq (S)i
ICU Level of Service

9.10
0.23
14,9
1.00
0.2

15.2
B

o.14

0:1
14.3

B
14.7

B

o0.32
o.71

8r0
E

87:1

l5

1.9.5
1.00
4.0

23.5
c

19:9
r.00
37.6
57.5

E

0.49
16:3
1.00
o.4

16.7
B

22.4
c

13.1
L00
0.1

13.2
B

2.1.,3

r.00
10,q
32.1

c
31.4

c

84.4o/o

I s-year BK + ST Cond¡tions PM Peak Hour
Lancaster Eng¡neering

Synchro 6 Light Report
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Lanes, Volumes, Timings
9: SW Roy Rogers Road & SW Borchers Drive 10/10/2007

-,---)\(<r-\\lfll¿

Lanes, Volumes, Timings
9: SW Roy Rogers Road & SW Borchers Drive

, +

1011012007

synchro 6 Light Report
Page22

Lane Configurat¡ons
ldeal Flttw (v;phpl)

Total Lost Tme (s)
Leading Deteotor (fi)
Trailing Detector (ft)
Tvning Sp-oéd'(rnrih)
Lane Ut¡|. Factor
Frt
Flt Protec'ted
sald; Flõr/(prot)
Flt Pemitted
Salg: FJgiyt4(pem)
Right Turn on Red

$átP. Flo.w(RroR)
Headway Factor
Linh Spæd (mph)
Link Distance (ft)
Travé! Time(g)
Volume (vph)
Pe€k l- g,ur Factor
Heavy Vehicles (o/")

Adj. F¡or¡, (V.ph)

Lane Group Flow (vph)
Tu!¡ Type
Protected Phases
Perm¡,!tìéd,Phaseg
Detector Phases
MiniFum hitiâl(9)
Minimum Split (s)
Torä $plitTà)
Total Split (%)
Max¡rnum Green (9)
Yellow Time (s)
All;Red.Tine (s)
Lead/Lag
Lead-Lâg gp!¡miz.e?

Vehicle Extension (s)
Recailìrvldd€
Walk Time (s)
Flash Eònt Wãlh (s)
Pedestrian Calls (#/hr)

Act'EffctGieén (s)
Actuated g/C Rat¡o

v/c Ralio
Control Delay
Qltgue Ee.lâ.y.

Total Delay
L9S'
Approach Delay

4.0
50

0

4.0
50

0

1F
't.00

r,909
4.O

!900
4.0

:1900
4.0

50
o

50

'15

Loo 't.00

0.eg!
0.950

0 't703 1837
0.950

9, f5
1.00 1.00 1.00

0.888
0.950

o. 17Vg ßA7
0.950

19p0 1S00
4.0 4.0

50 50
00

.15 9
1.00 1.00 1.00

0;979
o.950
1703

o.950
1860 .0

4.0
50

0
I

1.00

Cycle Length: 120
ÁictuatSq ey.ole Leagth: 120
Ofßet: 98 (82olo), Referenced to phase 2:NBT and 6:59T, Start of Green
Nà-twäJtþe 12_0

Confol Tlpe: Ac'tuated-Coord¡nated
Max¡mum v/ô Rat¡o: 1,37
lntersection Signal Delay: I 18.1 ¡ntersection LOS: F
lnþñÉoctign G'a.pac¡ty Uq-liãiion 92.È/. IOU LeveJ of Servicg F
Anal]rs¡s Period (min) 15

and Phases: 9: SW Road & SW Borchers Orive

1s-year BK + ST Conditions PM Peak Hour
Lancaster Engineering

0.s50
'tígv 16V9

0.950
1õ97 1679

66.6 154.8,EF
153.9

30
856
t9iF

35 22 39
0,91 p.gr 0,91

OVo 60lo Ùoh

38 24 43
02450

Prot
16

38
1.00

q0

1271

æ.9
't2

o.9J
Oo/o

r3
51

2

30
1110
25.2
947 30 386
0,91 9,91 0,91
3o/o O% ZYo

1Wl 3s 4?4
1074 0 424

. píoJ

85

yes
20

1 .00 1.00 I .00 1.00
30

2043
4E;4

11 804 257 23
o.er 0,9.1 o.s1 0þ1
13a/" 1'lo/o 3o/" 60/o

12 8qí 282 25
12 1166 0 25

Frot Piot
743

3852
4,0 4.0 4t.O 4-0
8.0 20.0 8.0 20.0

0.0 8.0 66.0 0.0 25.0 37.0
O.Oo/" 6.70/0 55.0olo 0.0% 20.8o/o 30.8o/o

4.0 62,0 21,O 33.0
3.5 3.5 3.5 3.5
0,5 0.5 0rÞ 0.5

Lead Lag Lead Lag
Yes Yeg Yës Y.gs

3.0 3.0 3.0 3.0
Nohe Nqiie No¡p.C-Mpx

5.0 5.0
1i.0

0
5,0 12.0

0_04 0.14
0.34 0.19
68.9 ¿ß.0

0.o 09
68.9 43.0

ED
51.4

11:0
o

zitÛ 36:.6
0. t 8 0_30
'1137 o:qg

216.7 13.4
0t0 9.0

216.7 13.4
.:F ,B

194.9

I l'.0
0

4,Q 66.8
0.03 0.56
0.44 't.05

69.5 50.6
o:0 o:.9

'a 1'703 1ßþ7 q tno 1687
Yes

2
1.00 1.00 1.00

69.5 50.6
E'Þ

51.0

q 1703 186i)
Yes

0
r.00 1.00 1.00

0
Y€s

1.00

6
0.91

OYo

7
0

16
4-O 4i0
8.0 20_0

0;0 9,0 21.0 0.0
O.0Yo 7.5% 17.5o/o O.O%

5.0 17.0
3.5 3.5
0.5 0.5

Lead Lag
Ye€ Y_çs.

3.0 3.0

74
4.9 4..9
8.0 20.o
8-0 6'6.Q

6.70/o 55.OVo

43 62,0
3.5 3.5
0.5 0:5

Lead Lag
Yes ,Yés
3.0 3.0

Nons Nône
5.0

'lillo
0

4'o 052
0.03 0.54
0.23 12v
66.6'154.8
0.0 o.9

Nôrie,9-Max
5.0

I 5-year BK + ST Cond¡tions PM Peak Hour
Lancaster Engineer¡ng

Synchro 6 L¡ght Report
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'i lueal

HCM Signalized lntersection Capacity Analysis
9: SW Roy Rogers Road & SW Drive 10¡10noo7

\( <l- \\ I t \ I ¿

It
1ego

4.0
1900

i.oq
1.00
0:s5
1703 18ô0
0.95

It
t9{-0

4.0
r.00
0.96
r.99

1679
1.00

167S.

)

1900
4.0

r.00
1.00
0.95
1597
0.95

1 597

21
0.01

0.57
588
1.00
32.5
91.3

F

190019001900
Total Lost time (s)
Lane Util. Factor
Frt
Flt Protetgtêd
Satd. Flow (prot)
Frt

r.00 t,gq 1.00
1.00 1.00 0.89
1,00 org5 'tpo
1838 1r/0 1688
1.0-0, g,gs ljOO1838 1770 1688

4.0
r..09
0.98
1i00

1.00
1.00
0.95
1703

6
0.91

7
0
0

oo/"

24 43
o5

24 45
6% OiP/"

0.91
38

0
0

Olo

0.91

!3
28
23

0.91 0.91
33 424
00
0 424

0.91
't2 984 282 25 10/.î
09001

1157 0 25
11o/o 3lo 6Vo

12

Adj, Flsù¡r (vÞh)
RTOR Reduction

32.6
32.6
0.27
4.0
3.0

0.01

66.8
6618
0.56

4.0

2.4
2.4

0.02
4.0
3_0

1.6 66.0
1.6 66- 0

0.01 0.55
4:0 4.0
3.0 3.0

0.56 0.20
57,8_ 47 A
1.00 1.00
14.8 2.O

72.6 49.4
ED

56.9
E

1.37 0.05
4916 3?.9
1.08 0.94

176.3 0.1
230.0 30.6

FC
208.5

F

Lane

Protected Phases

Effectiv-e Gieen, g (s)
Actuated g/C Ratio
Clearance Tlr,ng (s)

(vptt)
v/s Rat¡o
v/s.Rãt¡o Per,m
v/c Ratio
Uniform Delay, d1
Progression Factor
lnprementâl Delay, d2
Delay (s)
Level oJ Serv¡ce
Approach Delay (s)
ApproaÊh.LOS

PHF 0.91 0.91

(vph)
(vph)

1.25
27.9
1.00

123.0
150.0

F
149.4

F

38

21.O

21.0
0.18

4:O

3.0
3.0

0.02
4.0
3.0

6

14.6
14.6
0.12

Permittp! Pþaç9s
Actuated Green, G (s)

1.0
3.0

c0.01 0.58

1_050.74
58.5
1.17
7.3

75.9
E

26.6
0.90
25.0
49.0

D
49.7

D

HcMAverag€control Delay li8.l Haffi
HCM Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 12O.O Sum of tost t¡me (è) 16.0
lntersection Capacity Ut¡lization 92.7o/o ICU Level of Service F
Analy.siq Period (min) 1'5
c Cr¡tical Lane Group

csydghr o &5 u¡tæry d Éd&. at¡ Rr!ù6 Re5€d

'l s-year BK r ST Cond¡t¡ons PM Peak Hour
Lancaster Engineering

Synchro ô Light Report
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LOS

D€lay

Delay (s/veh)

(m) (veh./h)

(veh/h)

GÉde

Voh¡cles

Channel¡zed

Vehides

F¡ow Rate,

1

Northbound

0

0

L

0

0

0

o96

4

Soulhbound

0

o

0

0

T

1815

A¡alyst
Agency/Co,
Dale Perfomod

GAJ
Lênmter Eng¡nædng

lime Period
6/13Ì2007
PM Peak Hour

7

R

1

o

o

62

R

0

0

I I
W6stbound

o

0

o

L

0

0

0

l0

o

0

0

0

T

2610

1'l

B

12.6

a

12.6

0.39

0.12

537

62

R

12

Easlbound

0

o

o

0

R

R

1

0

UndMdêd

81

R

lnteFgc.tion
Jurisd¡ction

AnalF¡s Y€ar

H¡ghway 99t/r's¡I9 A@s
She,@d
BK + ST Cond

TWO.WAY STOP CONTROL SUIIMARY



10t1112007
Lanes, Volumes, Timings
l: SW Elwert Road & Hiqhway 99W

<\¡/n\llr'a\/'r

19001e09
4.0

¡1

1900 1900 1900
4.0 4.0 4.0 4.0

50 50 50 50 50 50 50
0000000
9159159

1 .00 0.95 0.95 1.00 r.00 0.95 1.00
0.850 0.950 0:8s0

0.950 0.977 0.950
1q91 173.8

0.518 0.658
1583 1736 3406 1599, 3467 35q5 1509

0.950

1900
4.0

.t
1900 1900
4.O 4.0
50 50
00

l5
1 .00 1.00

ldeal Flow (Whp!)
Total Lost 

.l-ime (s)
L€ading Detec{or (fr)
Tra¡ling Detec{or (ft)
]--uming SppÞd (mph)
Lane Util. Factor
Frt
Flt Protected
Satd. Floì¡v{pro.0
Flt Permitted
S¡¡td. Flol/v.(pem)
Right Tum on Red
Satd, Fto_W ßT:QR)
Headway Factor
L¡nk 9peed (mph)
L¡nk Dislance (ft)
Trave'l,T¡rn9, (q)
Volume (vph)
Peak Hou¡ Fa-clor

HeavyVehicles (%)

A j. Flout (vp¡)
Lane Group Flow (vph)
TumT¡pè
Protected Phãses
Permitted Phases
Detector Phases
Minimuq lniþl(s)
Min¡mum Split (s)
rq!?!.Þ!l¡f (sI
Total Spl¡t (o/o)

l4eð!n',ttn Gr,9e1 (s)
Yello\fl T¡me (s)
All-Reö.Tjme(ë)
LeadÀag
toe.!:Làg,O.pJimlze?
Veh¡cle Extènsion (s)
Recldl Mqde '
WdkTme (s)
Fläs¡ DBn! Walk (s)
Pedestr¡an Calls (#/hr)
Act EffctGieen (s).

Actuated qy'C Ratio
v/c Ratio
Control Deláy
Q1¡eu9 Dpþy
Total Delay
r-os
Approach Delay

4.0
50

0
15

0.97

0.950

4.0 4.0
50 50
00

I
0.95 1.00

0.850

0.950

0.993
1:p71 1s83

0.940
1771 1s83

0

0

'30
4015

91.3
97 247 1879 35

0.96 9,9ô 0.96 0.99
1o/o 1lo 3o/o 7o/o

1o1 ?Þ! 1957 36
10't 257 1957 36

Ferín PJot Pêm
16

?6
2166

4.O 4.0 LO 4.0
22.O 9.0 22.0 22.O

7Q.o 15.0 09,p 69:0
ffi.31o 12.5o/o 57.5o/o 57.5o/o

6f,p 10,0 9-.3_;9 Q3,0
5.0 4.0 5.0 5.0
1:0 1.0 í.0 1.0
Lag Leed Lag Lag
Yê Yes Yes Y€s
3.0 3.0 3.0 3.0

MgI !!one M.ai !!a¡
5.0 5.0 5.0

11i 0 11:-1 '1 1.0

000
6,Qi 11,,9 -6þ'0 qno
0.55 0.09 0.54 0.54
o;11 0.8"! 1.03 0.04
3.1 73.3 56.8 6.5
0,0 0.0 0.0 0.0
3.1 73.3 56.8 6.5
AEEA

57.9

Yes Yes
. 156 175

l.o0 1.00 1.oo I .oo 1.00 I .00 1.oo 1.oo
30 30 30

3096 2452 1095

vo.4 551 ?4,e24 151 259 174 93 284 163 1412
0.96 0.96 0,9"p 0,s 0.98 9,96 0.96 0.96
Oo,lo 1Yo 2o/o 2o/" 1o/o 2o/o 4o/o 6%
2þ 1:57 2_79 '!gI 9T 2,96 1vA u71
o 182 270 94 184 296 170 1471

Perm Perm Perm Perm Prot
8452

8844
88844452

4.0 4:9 4.0 4.0 40 : 4.0 4.0 4.O

22.0 22.O 22.0 22.0 22.O 22.0 9.0 22.O

5.9 Aq,9 35;0 3j.0 3s'9 95;0 . 10.9 70.0
29.2o/o 29.21o 29.2V. 29.2To 29.2o/o 29.2Yo 13.3o/o 58.3ï"

49 ?9p '29;,0 29tO 29O 29:0 11.9 9í0
4.O 4.0 4.0 4.0 4.0 4.0 4.0 5.0
2.o 2Ð ?.0 2::0 2.0 2.0 l,Q 1.0

Lead Lãg
Yes Yés

3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Max M?x liil Max ,MPx MAx Ndhé !!,!ex
5.0 5.0 5.0 5.0 5.0 5.0 5.0
1i.o"]¡;0 l-1.0 1!,0 1'!,i0 11|9 11;9

oo00000
qíg pilo 31,0 alriþ . 31,0 1?,6 66;9
0.26 0.26 0.26 0.26 0.26 0.10 0.55
0.40 0.51 o.r¡0 0.61 0.55 0.98 0.79
39.9 't9.4 42.8 49.1 19.5 116.8 25.2

0:0 0Or 0.0 0.0 0.0 0.0 0.0
39.9 19.4 42.8 49.1 19.5 116.8 25.2

DBDDBFC
27.7 32.8 32.9

1s-year BK + ST Conditions PM Peak Hour
Lancaster En9¡neering

917 1170 1583 1736 3406 1599 3467 3505 1509
YesYes

96 25
1.00

Synchro 6 L¡ght Report
Page I

\pprcacù LOS

qpproach Oelay (s/veh)

_os

lonbol Delay {s,/veh)

)5% queue l€ngth

I (m) (wh/h)

, (wh/h)

éne ConfguEüon

\rovement

{pp@ch

:onñguÉtion

¿nes

Sio€o€

:lared Apprcadì

rerænt GEde (%)

rerænt Hêavy V€h¡cles

"lourly Flow Rale, HFR

Þeâk-HôurFâctô¡ PHF

Movemânt

ConñguEtion

Enes

RT Channslized

M€d¡an Tyæ

Percent Heavy Veh¡cles

Hourly Fl@ Rat6, HFR
fveh/hl

)v€ment

Eastboùnd

0

0

12

o95
12

L

7

0

o

0

o.95

I

1

n

32(

8.3

0.40

0.12

1220

144

LT

4

Wsstbound

LR

0

o

0

0

T

o

1

336

a95

T
2

GAJ
LúÊster Eng¡reèing

Analyst
Agêncy,/Co.

Date Perfum€d
Analysls Jìme Perlod

6/13î2007
PM Peak Hoù

7

0
0

0

0

206

R

TR

0

o

14

o96
14

Eâsthund

B

13.9

1.57

0.35

621

218

LR

8

Northbound

I

0

0

o q-5

B

13.9

I

o

0

0

o.95

LT

114

137
L

10

0

n

0

0

o.95

T

1

443

¿21
I

11

0

o

0

a9s

R

11

0

0

Undiv¡ded

0

5

R

6

lnteEct¡on
Jurisd¡ctlon

A¡alysb Yêa.

Edy Ræd Si.ie A@ss
Sñe,@d
BK + ST Cond

TWO.WAY STOP CONIROL SUIIMARY

12

Southbound

0

2

Cqyngh O 2@5 Ud6lty d Fldø. Àl¡ R¡!hr! Ræ€d



Lanes, Volumes, Timings
1: SW Elwert Road & Hishway ggW

Cycle 120
Actuated Cycle Length: 120
Natural Cycle:90
Control Tlpe: Actuated:Uncoord¡natêd
Maximum v/c Ratio: 1.03
lntersection Signal Delay: 43.6
lntersection Capacity Utilization 90-8o/o

Analysis Periód (min) 15

1 5-year BK + ST Conditions PM Peâk Hour
Lancaster Eng¡neering

HCM Signalized lntersection Capacity Analysis
1: SW Road & Hiqhwav 99W10111noo7

Synchro 6 Ligtlt Report
Page2

Lane Configurations
ldeql Fto/v (yptrp!)
Total Lost time (s)
Lan¡' Ul¡|. Fqatof
Frt
Flt Protected
Satd. Flow (prot)
Flt P.ermitted'
Satd. Flw

ìt \ ¡ F- \ ( ) r' ã ( I Þ
10111t2007

1900
4.0

I.OO
0.85
1.00

1509
1.00

1509

0.96
30
11

0.o2
0.03

c0.lE
0.61
39,1
1.00
8.q

47.9

s
42.7

D

0.98
53.9
1.00

ç9.8
114.7

F

c
1900

4.0
q.9Þ
1.00
1.0q

3505
1:.00

3505

0.96
174

0'

170

2

11.0
12.O
0.r0

64.0
66.0
0.55
6.05.0

3.0

c!.10 0.43 0.07 c0.56

Tum
Protected Phases
Per.rnitled,Phases
Actuated Green, G (s)
Effàfive Gree,n, g (g)
Actuated g/C Ratio

(s)

hane
v/s Rât¡o
v/s Râlio Perm
v/c Ratio
tJniform Delay, d1
Progression Factor
lncremental Delay, d2
Delay (s)
Level ofservice
Approach Delay (s)
¡pp_r.çch LpS

15-year BK + ST Condit¡ons PM Peak Hour
Lancaster Engineering

1900

lntersecl¡on LOS: D
ICU Level of Seruicê E 24

0.96
2.5

0
0

1.0-0 r.0g
1.00 0.85
o,sp 1,og
1871 1583
0:94 r,09
1771 1583

8844
29.0 29.0 29.0 29.0 29.0
31;0 3:1.0 3l:0 31.q 31,0
0.26 0.26 0.26 0.26 0.26
6.0. 6.0 0-9 6.0 6:0

0.19 o.1g
0.40 0.38
30.8 36.6
1.00 1 .00

?.ç 2.6
39.3 39.2

DD
39.3,.D

4.0 4_0

1pq g.s7
0.85 1.00
1.00' 0.95
1599 3467
1.00 0.95

0.95
1.00
0.95
1681
0.52

19q7
0

270
116
1il
2Yo

257
0

257

1471 10'l
043

14J1 58
6o/o 1%

0.96 0.96
181 97

00
94 1U
2o/o 1%

't6
6

10.0 63.0 63.0
11 .0 65.0 65.0
0.09 0.54 0.54
5.0 6.0 6.0
3.0 3.0 3.0

.2
64.0
66.0
0.55
6;0

0.95
1.00

!,03
3406
1.00

3406

4.0
1.00
1.00
0,95

1 736
0.95
1736

:!,,90

0.85
1.00

1 583
1.00

1 583

0.96
296
r30
196

4.0
0.9.ö
1.00
0.98
1738
0:66

PHF

(vph)

0.96
157

0
182

247
0.96 0.96 0.96

and Phases: 'l: SW Elwert Road & 99W

A.dj. Flow (vpli)
RTOR Reduction

3.0
303237

0.10
0.40
39.8
1.00
4.9

41.7
D

0.10
0.41
3q.e
1.00
3;0

39.9
D

0.79
21.4
1.00
3.4

24.A
o

32.9
c

0.04
0.07
12.6
L00

0.1
12.7

I

0.8r
53,5
1.00
14.O
67.4

E

1.03
27.5
1.00
28.9
56.4

12.9
1.00

0.1
12.9

BE
57.0

Ë

Synchro 6 L¡ght Report
page 3

HCM AvèiEgê Cóñ.bol Delay lS¡
HCM Volume to Capacity ratio 0.90
Actugted Cycle'Lenglh (s,) 12A.0 Surn oJ lost t¡mê (s) 12.0
lnterseclion Capacity Utilizat¡on g0.8olo ICU Level of Serv¡ce E
Anq{YÞ1s Pç{od'lmin) 1:5

c Critical Lane Group

.f

l"u ll", l**',,

I "t lll ", 1..À,n



1011112007

Sy¡ìchm 6 L¡ght Report
Page I

lntersection Signal Delay: 79.5
lnterseifion Capacity Utili2ation 1 00.07o
Analysis Period (min) 15

1s-year BK + ST Cond¡t¡ons PM Peak Hour
Lancaster Eng¡neering

lntèrsèct¡on LOS: E
leu'Level,of Sêr'ice F

1011112007

Synchro 6 Light Report
Pagez

Lanes, Volumes, ïimings
3: SW Edv Road & Hiqhwav 99W

Cycle Length: 120
Actuated Syd€ L9-ngth: l2O . .

Offset 2 (2%), Referenced to phase 2:NET and 6:SWT, Start of Green
Nat,falg)rclp: 120
Control Type: Actuated-Coord¡nated
Maximumv/cRalio:1.19

ra7¡1 \(1/.a\/¿

Lanes, Volumes, T¡mings
3: SW Edy Road & Highway 99W

Conf¡gurations
ldeal Floìrv (whpl)
Total Lost T¡me (s)
L:êading Det€cto¡ (ft)
Trailing Detector (ft)
Tu¡niñc,9pe9q (mph)
Lane Util. Factor
Fit
Flt Protected
Satd. FloW (pro!)
Flt Permitted

TravelTime (ô)
Volume (vph)
P€ak Hóur Fäctor
Heavy Veh¡cles (%)
Adj. Flgw (ltph)
Lane Group Flow (vph)
Trltiô T.ype
Protected Phases
PêrÍiittèd Phases
Detector Phases
Mihiniuñi lhiþl (S)

M¡nimum Split (s)
TotãtSplit (s-)

Total Split (%)
Mãx¡mum Green (s)
Yellow T¡me (s)
All.Rèd lihe (s)
Lead/Lâg
Leait-Làrg OptirhÞ€?
Vehicle Extension (s)
Reo.allM-odg
Walk T¡me (s)
Flash Dont Wãlk (s)
Pedestr¡an Calls (#/hr)
Act Effct Gr,eeD (s)
Actuated g/C Ratio
v/c Rat'¡o
Control Delay
Queüe Eelay
Total Delay
LOS
Approach Delay

ls-year BK + ST Cond¡tions PM Peak Hour
Lancaster Engineering

1900
4.0

9
0.91

0

0
Yes

1.00

167
0.96

Oo/"

174
0

0.0
0.0olo

30
l84o
41i9

79 277 1952
0.9-6 0..96 0;96
2o/o 1"/o 3o/"

82 289 2033
o 289 2207

proJ

6

16
4.0 4A
8.5 21.5

0.0 24,4 51.0
o.oV" 20.30/" 42.50,/o

. 19;9 45,5
3.5 5.0

' "t'.0 '0:q
Leâd Lead

3.0 3.0
None GM¿¡x

5.0
rr.p'

0
2$A 47.0
0.17 0.39
0.91 1.12
68.4 110.0
0:0 0.3

68.4 110.3.EF
105.4

19æ
4.0
50
0

0.91

4.0
50

0
15

1.00

4.0
50
0

0.91
0.99?

4908

é_s09

I
LO0

30
1905

lpt
1381
o;96

5o/"

1.439
1521

2

2
4:0

21.5
47.6

39.7yo
42.1

5.0
q;5
Lag

3.0
c-l4ax

5.0

€0q
4.0
50

0
r!

'1.00

0.950
1V52

0.950
1i|.52

1.00

àu
0:9ô

3o/o

2sq
296

'FJot

5

5
4.0
8.5

21.9
17.íVo

16.5
3.5
T:0

Lag

3.0
Nonê

4.0
s0

0
I

.00

1553

û$a
Yes
200
1.00

192
0:96

4r;/o

2A9
200

Piir-m

s
I

+.0
21.O
27.O

22s
4.0
f:0.

Lag
Ye9
3.0

Nonó
5.0

1900
4.0

I
0.91

4.0
50

0
l5

't.00

373
o:99

1o/o

3'99
389

Þmlpl
3'I
3

4.9
21.0
21.0

7.5o/o

1:6.0.

4.O
,i.o

Lead
Yãi
3.0

Noné.
5.0

11.0
0

39.1
0.33
o.68
34.1

-q:o
u.1

259
o:Q6

oo/o

2VO

270
Perm

4
4

1;o
2't.o
27.0

2.5Yo
?2j9
4.0
1:9

Lag
Y{tS
3.0

No4p
5.0

1 l:0
0

24i6
0.20
0.51:
12.6
010

12.6

1900
4.0
50

0
'!5

1.00

0.950
1787

0.174
327

1.OO

?0
445

10.1
219

0.96
1olo

n8
228

Pm-tp¡

4
7

4;9
21.O
21:O

17.50
r6,0
4.0
1:0'

Lead
Ygs
3.0

Ne[9
5.0

11.0
0

4{L9
0.34
0:74
38.4
oi0

38.4
E

60.1

'rg,85()

and Phssæ: 3: SW Road & 99W

Sal¿ Flanrv(pprm)
R¡ght Turn on Red
S?!d:.Flow {RTOR)
Headway Factor
linB s.itiú. d'(mC!)
Link D¡stance (ft)

22.51o22.5%

??,0
4.0
'1o:
Lag
Ve.s
3.0

N,one
5.0

11'.0 11:0 11,0
000

ßiV 23.7 1V.0 43.6
0.20 0.20 0.'14 0.36
0.92 ô.43 f;rg Oq5
78.4 8.7 164.1 40.6
'loro ii:0 66.2 0-o

78.4

[" lr "t l¡,. lx' ¿4



3: SW Edv Road &
HCM Signalized lntersection Capacity Analysis

Hiqhway 99W 1U11t2007

r a ?ra\ l1 ,4l/ ¿
Lane
ldeal Flow (vphpl)
Totâl Lost t¡me (s)
Lane Util. Factôr
Frt
Fll Prolected
Satd. Flow (prot)
FltiPerÍiitted 0,

Peak-hour factor, PHF
Adj. Flow (vph)
RTOR Reduction (vph)

0.96 0.96

Lane Group

't

4.O 4.0
1.00 1 .00
1.00 0.85
0,95 1.^00,

1787 f599

ft1"
1900

4.0
û9r|
0.99
1.00:

4988
.00

21t98
3%

1900 19-00

4.0
'1.00

1.00
0.95
1787
0.95

4.O
0.9-1

0.99
:l.oo,

4908
1,.09

4908

1,0.0 0.e7 1.sg i,go 1.90
0.85 1.00 1.00 0.85 1.00
1.00 0.95 0.95 l.0o 0.95
1615 3467 1805 1553 1752

39.1
0.33

5

74

24.8
o.20

5.0.

24.6
0.20

5.0
3.0

40.9
0.34

5.0
3.0

0.95 1.13
4e3 39.5
0.92 1.58
20.7 ge.?
66.3 116.8.EF

o.Öz
47.2
r.00
27,9
74.5

F
50.5

o

o.o,T õ:i)4
1.08 0.22 0.69
47.7 3g,g 32.4
0.93 1 .32 1.00
66.8 ;0.9 3.4
11.2 52.8 35.8

FED

9001900

2VO 389: 32s.. 209 296 1439 82 28s 20ì31960016105009

4.O

a.17 s.9þ
616 1805

0.96 0.96
228 353

00
229 353
1o/o 1o/"

0.96 0.96
174

0
0

oo/"

031

0.85
3t?
1.00
5'3

40.5
p

6l.8
Ê

.2
F

119.
171

40
4o/o

23',-l
0.20

5.0.
3.0

0,o3-
0.13
39.9
1.00.
o.2

39.8
D

0

Protected Phases
Penäitted PtlAses
Actuated Green, G (s)
Eflêct¡ve Gree¡., g (s)
Actuated g/C Ratio
Clearênce Time (s)

Ratio Prot
v/s.Ra[lgPërm 0,16
v/c Ratio 0.75
Unirom Dq!?J:, d1 31.Q
Progression Factor 0.89
lnôrémenk¡l Dél?y, d2 B;0
Delay (s) 36.2
Level ofservioê p
Approach Delay (s) 72.6
Aþproach LO6 E

HCM to Capacity ratio
Actuated Cycle Length (s)
lntersectlon Capacity Utilization
Analysb Per¡od (mirì)
c Critical Lane Group

100.0olo

'15-year BK + ST Conditions PM peak Hour
Lancaster Engineer¡ng

448,8
38.9 23.6 23.6 37.1 22.7 22.7 16.5 42.1

120:0

23:.7
0.20

5.0
3.0

17.0 43.6
o.14 0.36
4.5 Þ:5

1ô
19.9 45.5
20.:4 47.9
0.17 0.39
4.5 5.5
3.0 3_0

Sum of losj t¡mo (Ð
ICU Level of Seruice

1'tL0
F

Synchro 6 Light Report
Page 3

12.O
F

'l:5

liming

Phasins

Total Gæn Rato.

Y= 4.5

G. 11.0

Excl. Lefr

lnhßêction Delay

AppDach LOS

App@á Oelay

Lâne Grcup LOS

Control D€lay

lnidal Ous@ Delay, d3

lnæmsbl Oelay, d2

Delay Cal¡bElion, k

Prog.ess¡on Factof, PF

Unifdm Ddat dr

v/c Ralio, X

Lane Grcup Capacity, c

Adjusbd Flow Rate, v

DuEt¡on ot f = O.25 C= 120.0

TH RT

Buses Stoppinq. NB

PaÌking Maneweß, Nm

Park¡ng / GEde,/ Parkirc

Lane Wdth

Ped / B¡ks ,/ RÎOR Volumes

lnit¡al Unmet Demand, Qb

Filtering/Melering, ¡

Unil Éxt6ns¡on, UE

AÍival Tyr. AT

E¡lgnsion of Efie.üie Græn. e

Start-ùp Lost fimê, li

Prelimed (P) or Actuat€d (A)

Peak-Hour Facbr, PHF

ô/o H€W Veh¡des, %HV

Volume, V (vph)

Lan6 Grcup

Number of Lânes, Nt

454.9

0.0

400.4

0.50

1.N0

54.5

0.æ

1.E4

161

296

o

12.0

0

0.0

1.000

3.0

3

2.0

2.O

A

0.96

3

2A1

L

1

Y- 5.5

G= 47.0

Thru & RT

34.6

o.0

2.4

0.34

1.ün
32.2

0.39

0.79

191E

1521

o

0

12.0

0

0.0

1.NO

3.0

3

2.O

2.O

A

o96

5

1381

TR

3

119.1

103.1

3.2

0

03

0.96

2

79

I

121.2

0.0

366.7

o.50

1.NO

51.5

0.09

1.76

164

289

0

12.0

0
0.0

1.M
3.0

3

2.0

2.0

A

0.96

1

277

L

1

103.1

0.0

66.6

0.50

1.000

3â5
0.39

1.13

1949

2207

G

(x

0

0

12.0

0

0.0

1.0æ

3.0

3

2.0

2.O

0.96

1952

TR

3

x,= 1.10

140.0

3.2

0

0.96

0

167

0

Y= 5

G= 9.O

Excl. L€ñ

D

50.o

0.0

3.0

o.24

1.@O

46.9

0.17

0.67

579

389

0

12.O

0

0.o

1.O00

3.O

3

2.0

2.O

A

0.96

1

373

L

2

o
40.6

0.0

2.5

0.21

LOM

38.2

0.28

o.63

517

326

o

o

12.0

o

o.0

1.O(n

3.O

3

2.O

2.0

0.96

1

313

T

1

Y= 5

G;6.0
Ng Only

lntsßs.don LOS

D

43.8

D

37.0

0.o

0.8

0.11

1.Un
36.2

o.28

0.47

427

2(n

3.2

0

12.0

o

o.o

1.0(n

3.O

3
2.O

2.O

o.96

4

192

R

1

F

400.9

o.0

u5.4
0.fl
1.000

55.5

o.08

1.70

1A
228

0

12.0

0

0.0

,.0Ø
3.0

2.0

2.0

A

0.96

1

219

L

1

Y=5
G- 22.0

Thru & RT

103.5

0.o

54.5

0.50

1.000

49.0

0.18

1.02

345

353

0

0

12.0

0

o.o

1.Un
3.0

3

2.0

2.0

0.96

1

339

T

1

F

F

175.3

E

78.7

0.0

30.7

o.43

1.O(n

48.1

0.18

0.91

296

270

08

3.2

0

12.0

0

0.o

1.O00

3.O

3

2.0

2.O

A

o.96

0

259

R

1

Hwy ggwEdy Rd
All other aßas
oÐof
8K + Sf Cond

0rc38 - Plo¡ter Zone

LT

LÐ@dq Eng¡nwing

RT
.TH
SB

TH TH

WB

TH

NB

RT LT RT LT Rf

lntqßeclion

Type

Analyst

Agency or Co.

Date Perbmed

T¡me P€riod

622næ7
PM Peak Hout A¡alysis Y@r

Projecl lO

Cqynoil O M Urwriv of rc, fl Rigñ R6sBd



Lanes, Volumes, Timings
4: SW Rov Roqers Road &

Lane

99W

1900 1900 1900 1900 1900
4.O 4.0 4.0 4.0 4.0
50 50 0, 50 50
00000

1011112007

0.9s0
4853 1482 1203 5085 1583

0.950
1,Æ2 flA3 5085 ,1583

Yes Yês

Synchro 6 L¡ght Report
Page 1

Lanes, Volumes, Timings
4: SW Roy Rogers Road & Highway 99W

120

r?r¿1raç/¿

2:NET and 6:SWT, Start of Green

91.1o/o
lntersect¡on LOS:.E
lCtJilével of Sorv¡c€ F

Road &

1011112007

Synchro 6 Light Report
Page 2

ldeal Flow (vphpl)
Total Lost T¡me (s)
Leading Delector (Tt)

Trail¡ng Detector (ft)
Tu¡ning Spèed (rnph)
Lane Util. Factor
Frt
Flt Protected
Satd. Flirw (prot).
Flt Permitted
Satd. Ffow (,perm)

Right Tum on Red
Satd. Flew (RTO.R)

Headway Factor
Liòk SpeÊd (rnph)
L¡nk Distance (ft)
ïravej T¡me (s)
Volume (vph)
Peak Hour Factor
HeaWVeh¡cles (%)
Adj. Flovt' (_vpþ)

Lane Group Flow (vph)
Tqrn Ty¡þ-
Protected Phases
Perlúritted,fhagç
Detector Phases
Minimurn.ln¡t¡a! (s)
Minimum Split (s)

1900
4.0
50

0
I

1.00
q.850

120 2æ 402
l.0o 1.00 1 .oo t.oo 1.00 1.00 1.00 1 .00 1 .00

i30 g0 30
2115 1840 1741
4"8.,1 41.8 39..9

319 310 110 258 981 237 284 1802 502
O.92 0.92 0.92 O.9Z 0.92 0.92 O;9! 0,92 0i92
4o/o 4% 5o/o 3o/o 60/o 9V" 6o/o 2o/o 2o/o

u7 3?7 12O 280 1066 2æ 309 1959 546
u7 337 120 280 1066 258 309 19s9 546
Spl¡t . PEff: Pr.qJ Perrí Pi.4 Per.Íì

8852 16

Ngng NdrÍe ç{itax GMåx Nong C-[lax c;Max
5.0 5.0 5.0 5.0 5.0

l1'r0 '11.0. 11.0 1r.B 11,p
00000

20.0 16;0 37.9 37.0 24.0 45.o 45.0
o.17 0.13 0.31 0.31 0.20 0.38 0.38
o,ú t.?o) o.7t 0.41 0.9r r.03 q..çs

10.4 143.5 38.5 17.3 77.4 65.1 11.7
0.0 0.q 9.0 0.q 0.0 0O 0:0

10.4 143.5 38.5 17.3 77.4 65.1 11.7
B. F D B E E B

53.4 56.1

5.0 5.0 5.0 5.0
11.0 11.9 1l:0 11,O,

0000
23_.0". 1gþt 2p:..0- 20.Q.,

0.19 0.19 0.17 0.17
l.l8- 0:39 0.6.2 1;1Q
12.7 5.2 51.9 129.0
0.0 o9 0.9 0.0
12.7 5.2 51.9 129.0

FAEF
69.9 78.0

3.0

1,1..0

0
29i.ei.

0.19
0.4s
25.9 1

0.0
25.9 I

G

(s)
(#/hr)

4.0
50
0

15
1.00

0,950
1*3 1792

o.öso

9.e?
17olo

146
146

spl!l
7

1900
4.0
50

0
1¡9

1.00

o.sso

50
0

0.91

4.0 4.0 4.0
50 50 50
000

.9 15
0.91 1.00 1.00

I
1.00 l.oo

9

o.850

1539

15
0.97 1.00

0.950

3Q67 1827 1538 1152
0.950 0.950

1.,9.9

4.0
i.0

Lead

3.0

0.850
1.00

0;Q50

15/'3 't792 ljÞ9,9i 3367 1827 1538I ,t752 4d9O
Yes Yes

1.00

Mal¡mrrmv/cRat¡oi 120
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HCM Signalized lntersection Capacity Analysis
4: SW Roy & Highway 99W

Lane
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Total Lost time (s)
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Lanes, Volumes, Timings
Roqers Road & SW Drive
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Lane Util. Factor
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Lanes, Volumes, Timings
9: SW Rov Roqers Road & SW Borchers Drive

Cyclê 120
1:4p

to phase 2:NBT and 6:58T, Start of Green
NaluratClclê: 120
Control Type: Actuãted-Cootdinated
Maximumv/c Ratio: 1.37
lntersect¡on Signal Delay: 76. I
lnt€rsecton Capaciry Ufl izatioiì 86.4010

Analys¡s Period (min) 15

lntersection LOS: E

lgqrÇryelffSèivjce.lE'

and Phases: 9: SW Road & SW Borchers Dr¡vê
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Lancaster Engineering
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99, 24 43 '7
o050
02!4þ o
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HCM Signalized lntersection Capacity Analysis
9: SW Roy Roqers Road & SW Borchers Drive

Lane Conf¡gurations
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COMPREHENSIVE PLAN MAP AMENDMENT & ZONE CHANGE

Donald V. and Virginia E. Pfeifer Trust
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Portland, OR 97230
Contact: Don Pfeifer
503-255-6233 (phone)
503-254-1881 (fax)

APPLICANT:

REPRESENTED BY:

Lancaster Engineering
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Amend the Comprehensive Plan and Zoning Maps from Medium
Density Residential (MDRL) to Retail Commercial (RC).
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Medium Density Resídential (MDRL)
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NARRATIVE

Site Descríption & Neighboring properties

The site is located at 21305 SW Pacific Highway. As shown on Map 1: Vicinity Map, the site is
approximately % mile southwest of the intersection of Tualatin-Sherwood Highway anO páciRc Highway
(Hwy 99W). The site is 5.74 acres in area, flat, and currently has no mobile home resídents. Theie is å
single-family home on the site, which was used as a residenôe and office for the park manager. The site
has internal road and utility infrastructure appropriate to a mobile home park. Thé site has tivo driveway
accesses onto Pacific Highway.

The site was orÍginally developed in 1964 as a mobile home park with 41 single-wide spaces. At that time,it was surrounded 
- 
on three sides by vacant fields. The Sherwood Comprehensive plan was

acknowledged in 1981, and assigned the MDRL plan designation to the site in aócordance with its use.
The City approved a zane change from HDR to MDRL ¡t19S8, to allow an expansion of the park for
which a conditional use permitwas approved in 1g8g.

As shown on Map 2: Zoning/Plan Map, properties to the northeast along Pacific Highway are planned
and zoned predominantly RC to the intersection of Tualatin-sherwood Hignway, win one Mixed Use
Employment (MUE) parcel. To the southwest, properties are primarily Gðnerai Commercial (GC) for
another % mile, with a_s_izeable High Density. Residential (HDR) farcel. Across pacific Higf'way,
properties are primarily RG to the northeast, and a mix of GC, RC; HDR, MUE, and MDRL to üre
southwest.

lmmediately adjacent to the northeast is the List property, planned and zoned RC, curren¡y in use for
small scale retail and storage. The property immediately adjacent to the southwest is planned and zoned
GC, and currently is applying for development of a hotel. Behind the subject site, to the northwest, is a
parcel designated HDR that is developed with apartments. The property immediately across pacific
Highway to the southeast is zoned GC and developed for highway retail.

ln summary, the site is an unused former mobile home park, in what is now Sherwood's busiest
commercial area, located along a highway, between two commercially-zoned lots, across the street from
a commercially-zoned lot.

Proposal

The proposal is to amend the Sherwood Comprehensive Plan and Zoning Map from Medium Density
Residential (MDRL) to Retail Commercial (RC) on the 5.7-acre site. The reasbns ior this proposalare:

1) The mobile home park is no longer a viable use for the property owner. The park is vacant and
outdated as it was originally constructed for single-wide homes. The iñfrastructure investment to retrofit
the park for the current standard of double-wide homes is not financially feasíble.

2) The surrounding area-has changed and continues to change Adjacent properties along the Facific
Highway are zoned for commercial uses. Traffic has increased dramatically, cieating substantial noise
concerns for residential dwellings.

3)_ The property was zoned to allow an existing use to continue and expand. The site is located between
RC and GC zoned properties, and would be more consistent with adjacent uses and zoning if designated
as a commercial property.

4) Amending the Comprehensive Plan and Zoning Designations for the site is in accordance with the
City's economic and commercialobjectives and policies.

Donald V. and Virginia E. Pfeifer Trust
comprehensive Plan Map Amendment and Zone change Application Page 1



5) Discussions with City Planning Staff indicated that the Retail Commercial designation was the most

appropriate commercial designation for the site, as a somewhat lower intensity commercial zone adjacent
to a residential use (apartments).

PLAN & ZONE AMENDMENT STANDARDS

4,2A3.02 Map Amendment

An amendment to the City Zoning Map may be granted, províded that the proposal satísfies all
applicable reguirements of the adopted Sherwood Comprehensive Plan, the Transportation
Sysúem Plan and this Code, and that:

A. The proposed amendmenú is consistent with the goals and policies of the Comprehensive
Plan and the Transportation System Plan.

Response: The Goals and Policies of the Sherwood Comprehensive Plan (SCP) and Transportation

System Plan (TSP) are provided in this application, as well as responses to each standard, goal, and
policy.

B. There is an existing and demonstrable need for the particutar uses and zoning proposed,
taking into account the impoñance of such øses to the economy of the City, the existing market
demãnd for any goods or serylces which such uses will provide, the presence or absence and
Iocation of other such uses or símilar uses ln the area, and the general public good.

Response: The City of Sherwood, working with Cogan Owens Cogan, completed its Economic

Opportunities Analysis (EOA) in early 2007.The EOA found that the City of Sherwood had only 13 acres

of vacant commercial land left, including just 6 lots zoned for RC.

The EOA concluded that Sherwood would need to add 27 additional acres to its UGB for new commercial

development, under the preferred "medium growth scenario". This qualifies as a demonstrated need for

commercial land within the City.

The EOA also included new Commercial Poticies. The subject site is clearly consistent with Policies 1-3,

and does not conflict with Old Town Revitalization planning:

. Policy 1. Commerciat activities wilt be located so as fo most canveniently service customers'

The subject site is associated with the large, established "Six Corners" commercial area, making it very

convenient to the customers who already use the area, as well as the large volume of traffic that passes

through this area

. Policy 2. Commercial uses witt be developed so as to complement rather than detract from
adjoining uses.

Development of a commercial use on this site would better complement the adjacent commercial land

and uses than a mobile home park or the single-family i duplex uses allowed under the current MDRL

zoning.

^ , t.-L..--.. 
^^ttt 

¡^ -.. ^^^,^^-i¡la la¡qtí¡a Ia¿ sammat¡íal r,løttalnnmanî al lhø. rorlÇy J. nrglrwdy v¡tvv ,ù cn dPPtvPrtqLç tvvq.,v" 'v'
highway's intersections with City arterial and maior collector roadways.

The site is located along Highway 99W, near several major intersections.

. Poticy 4. The 1983 "sherwaod Otd Town Revitatization Plan" and its guidelines and strategies
are adopted as a parf of the Sherwood Comprehensive Plan'

Donald V. and Virginia E. Pfeifer Trust
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The site is not part of Old Town, and the Revitalization Plan is not applicable

The City of Sherwood's Urban Renewal PIan also includes the goal

To promote private development, redevelopment, and rehabilitation in both Old Town and Six
Corners to help create jobs, tax revenues, and self-sustaining, vital, and vibrant commercíal
districts.

Amending the Comprehensive Plan and Zoning designation for the subject site would increase the vitality
of the Six Corners area, by replacing a defunct mobile home park sitewith a commercialarea consistent
and compatible'with surrounding zonÍng.

C. The proposed amendmenú 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 servíces to serve all
potential uses in the proposed zoníng district.

Response: As discussed above, the mobile home park use was originally developed before Sherwood's
Comprehensive Plan was adopted, at a time when there was comparatively very little commercial
development in the Six Corners area, and no development on adjacent properties. Now, the site is an
unused former mobile home park zoned for medium densitv residential, between two commercial parcels,
in Sherwood's busiest commercial area. The proposed amendment is both timely and consistent with the
area's land use pattern.

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

Response: As discussed above, the City of Sherwood's EOA indicates. a demonstrated need for
additional 'commercial land. The subject site is the only property zoned MDRL along Pacifíc Highway
between Tualatin-Sherwood Highway and Meineke Parkway, a stretch of nearly a mile.

COMPREHENSIVE PLAN GOALS AND POLICIES

Residential Goals and Policies

Policy 1. Residential areas will be developed in a manner which will insure that the integrity of the
community is preserved and strengthened.

Response: The proposed amendment will result in zoning consistent with adjacent properties along
Pacific Highway. The Retail Commercial designation is intended to be compatible with residential
development, and will serve as a buffer between heavy traffic along Pacific Highway and the HDR
development behind the subject site.

Policy 2. The City will insure that an adequate distríbution of housing sfy/es and tenures are
available.

Poticy 3. The City will insure the avaílability of affordable housing and locational choice for all
income groups.

Response: This application proposes to rezone 5.7 acres of MDRL land. According to Chapter 4 of the
City of Sherwood's Comprehensive Plan, the City provides an excess of land capable of meeting the
needs of manufactured housing:

"As illustrated in Table lV-4, there are 743 acres zoned VLDR and LDR for strictly conventional housing,
and 151 acres zoned MDRL, for conventional or manufactured housing. This indicates a shorlage of 64
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acres available in the MDRL zone for manufactured housing. Therefore, the City permits manufactured
homes on individual lots in the MDRH zone, of which there are 172 buildable acres (Table lV-4). The City
then exceeds the requirements for meeting the needs of manufactured housing."

However, the housing needs sectíon of the Comprehensive Plan appears to be dated to 1990. Metro Title
1 also addresses housihg needs for cities within the Metro area. Consistency with Title 1 requirements
would indicate the City is remaining in compliance with these policies. Title 1 requirements are addressed
in the Title 1 section of this application.

Given the unsuitability of the site for its current use and zoning, a demonstrated need for additional
employmenUcommercial land within Sherwood, suitability of the site for commercial, and compliance with
all other standards, it is clear the site is more in compliance with the comprehensive plan as commercial
than as residential.

Policy 4. The City shall provide housing and special care opportunities for the elderly,
dísadvantaged and children.

Policy 5. The City shall encourage governmenf assisted housing for low to moderate income
families.

Policy 6. The City will create, designate and administer five residential zones specifying the
purpose and standards of each consistent with the need for a balance in housing densitíes,
súy/es, príces and tenures.

Response: These policies do not apply to this application.

Commercial Goals and Policies

Policy 1. The City witt coordinate on-going economíc development planning with involved public
and private agencies at the state, regional, county and local level.

Response: The City has recently completed an EOA, which responds to regional and local economic
development coordination concerns.

Policy 2. The City will encourage economic growth that ís consistent with the ,unug",^"nt and
use of its environmental resources.

Response: The subject site has already been developed, and has no identified environmental resources.

Poticy 3. The City witl direct pubtic expenditures toward the realization of communíty
development goals by assuring the adequacy of community servíces and facilitíes for existing and
futu re econ om i c d evel op m ent.

Response: The City has taken steps toward meeting this policy by developing an EOA. As discussed
above, the proposed plan amendment helps meet the economic goals and policies of the EOA.

Policy 4. The City will seek fo improve regionalaccess to the urban area as a means to encourage
Iocal econamic development.

Response: This policy deals with regional access to Sherwood and is inapplicable to this plan

amendment application. However, the proposed plan amendment would increase Sherwood's
commercial land supply near two major transportation routes, as it lies along Pacific Highway, and about
Tq from the Tualatin-Sherwood Highway. This would benefit the City's efforts to increase access to local
businesses.

Donald V. and Virginia E. Pfeifer Trust
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Poticy 5. The City wilt seek to diversify and expand commercíal and industrial development in
ordei to provide nearby iob oppartunities, and expand the tax base.

Response: Providing additional employment land within Sherwood's most active commercial hub is
consistent with a policy of providing nearby job opportunities and expanding the tax base.

Poticy 6. The City will seek funding through EÐA or HIJD for the rehaþílitation of the OId Town

and Washington Híll neighborhoods.

Response: The site is not within Old Town or Washington Hill; the policy does not apply to this

application.

Commercial Policies

Policy 1 . Commercial activities wítt be located so as fo most conveniently service customers'

poticy 2. Commercial uses witl be devetoped 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 maior collector roadways.

policy 4, The Ig83 "Sherwood Old Town Revitalization Plan" and its guidelines and strategies are

adopted as a part of the Sherwood Comprehensive Plan.

Response: These policies were addressed earlier in this application, in response to Map Amendment

stan'dard 4,203.02(8). The proposed plan amendment is highly supportive of Policies 1-3, and does not

conflict with Policy 4.

Transportation Goals and Polieies

Comprehensive Ptan Chapter 6 Goals and Policies, Statewide Planning Goal 12, and
Transportation Planning Rule Consístency.

Response: Lancaster Engineering has coordinated closely with the City and ODOT throughout.the

application process. Lancalter Engineering has prepared a Traffic Analysis, attached as Exhibit A' The

SnärwooO Municipal Code requìres an analysis of transportation impacts, consistent with the

Transportation Planning Rule (OAR 6ô0-012-0060), as implemented by SMC 16.80'030.3:

3. Transportation Planning Rule Consistency

A. Review of plan and text amendment applications for effect on transporlation facitities. Proposals shatt

be reviewed to determine whether it significantty affects a transporlation facility, in accordance with OAR

660-12'0A60 fthe TFR). Review is lequired when a development application includes a proposed

amendment to the Comprehensive Plan or changes to land use regulations.

B. "Significant" means that the transpoftation facitity would change the functional classification of an

existing or planned transpoftation facitity, change the standards implementing a functional classification,

attow iypes' of land use, allow types or levels of land use that would result in levels of travel or access that

are inconsistent with the funciional ctassification of a transportation facility, or would reduce the level of

service of the facitity betow the minimum level identified on the Transportation System Plan.

C. per OAR 660-12-0060, Amendments to the Comprehensive Plan or changes to land use regulations

which significanily affect a transportation facitity shall assure that attowed /and uses are consistent with

the function, capacity, and level of service of the facility identified in the Transpotlation Sysfem Plan. This

shalt be accomplished by one of the following:
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1 . Limiting allowed uses fo be consistent with the planned function of the transportation facility.

2. Amending the Transportation Sysfem Plan to ensure that existing, improved, or new transportation
facilities are adequate to support the proposed land uses.

3. Altering land use designations, densities or design requirements to reduce demand for automobile
travel and meet travel needs through other modes.

The Lancaster TIS notes that the weekday site trips increases from 602 under the present MDRL zoning
to4,767, an increase of 4,165 daily trips. While the trip generation calculation is based upon "worst case"
development scenarios under both existing and proposed zoning designations, there unquestionably will
be a large increase under the proposed RC designation.

The Lancaster TIS does not conclude that the proposed zone change will have a "significant impact" on
the surrounding roadways, as defined by the SMC and TPR. This is because the Tualatin-Shenvood
Road/Highway 99W and Edy Road/Highway 99W intersections are projected to exceed LOS standards
even with no change in zoning for this site. However, the Lancaster TIS does recommend improvements
at these intersections that will have the effect of bringing operating conditions to slightly better than
background conditions (see Lancaster TlS, "Conclusions', page 24).

No condition'of approval should be imposed at this time, as the Lancaster TIS is based upon the "worst
case" development, in other words, the highest potential trip generators among all possible future uses.
The actual uses that occur on the site will most likely generate less traffic. Mitigation is appropriately
required at the time of development, consistent with the level of impact that will be confirmed by an
analysis of traffic from a specific building proposal.

Based on the Lancaster TlS, the zoning change proposed will be consistent with the SMC 16.80.030.3
and the TPR, with mitigation required through future development review.

STATEWIDE PLANN]NG GOALS

Statewide Planning Goal 9 (Economic Development)

To provide adequate opportunities throughout the state tor a variety of economic activities vital to
the health, welfare, and prosperíty of Oregon's cítizens.

Comprehenslve p/ans and policies shall contribute to a stable and healthy economy in all regions of the
sfafe. Such plans shall be based on inventories of areas suitable for increased economic growth and
activity after taking into cansideration the health of the current economic base; materials and energy
availability and cast; labor market factors; educational and technical training programs; availability of key
public facilities; necessary support facilities; current market forces; location relative to markets; availability
of renewable and non-renewable resources; availability of Iand; and pollution control requirements.

Oregon Administrative Rule 660-009 (Economic Development) implements Goal 9. OAR 660-009
requires that Cities and Counties prepare Economic Opportunities Analyses in accordance with the
directions in the Rule. lt also requires that Cities provide an adequate supply of land to meet identified
employment needs.

As discussed above, Shenvood adopted an EOA earlier this year. As discussed above, the proposed plan
amendment helps meet some of the commercial land need identified in the EOA. As discussed above,
the proposed plan amendment meets economic goals and policies found in the ËOA, the City's
Comprehensive Plan, and the City's Economic Development Strategy.

The proposed plan amendment is consistent with the requirements of Goal 9 and its Administrative Rule.
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Statewide Planning Goal l0 (Housing)

To provide for the housing needs of citizens of the state.

Buitdable tands for residentiat use sha// be inventoried and plans shall encourage the availability of

adequate numbers of needed housing units at price ranges and rent levels which are commensurate with

the financiat capabitities of Oregon househol'ds and ãtlow for ftexibility of housing tocation, type and

density.

Statewide ptanning Goal 10 is implemented in the Metro region by OAR 660-007 (Metropolitan Housing).

OAR 6ô0-002 proùdes density standards and methodology for land need and supply comparisons'_Metro

Ti¡e 1 responós to the requiróments of the Metropolitan Housing Rule. By complying with Metro Title 1'

Sherwood complies with OAR 660-007 as wellas Statewide Planning Goal 10. Title 1 is discussed below'

METRO TITLE 1: REQUIREMENTS FOR HOUSING AND EMPLOYMENT ALLOGATION

Metro Tiile 1 applies dwelling unit and job capacity to each city within the Metro area. These numbers are

found in Table 3.07-1 of Metro's Urban Growtñ Management Functional Plan. Sherwood's capacity

requirements are 5,216 dwelling units and 9,518 jobs.

Housing

The S.74-acre site was developed with spaces for 41 manufactured homes and could, under the MDRL

Zone, be developed with as mäny 
"r 

63 lingle family residences under the most optimistic development

scenario (based upon the Lancáster TlS "worst caie", page 11). Even if 63 dwellings were. possìble,

accounting for streãt right of way, design constraints, access, etc., the site would represent only 1.2o/o of

the City's assigned total dwelling units'

To remain in compliance with Tifle 1, the City must show that the target of 5,216 dwelling units remains

possible, even wiih a loss of dwelling poteniial for this site. There are several factors the demonstrate

compliance will remain Possible:

1. Residential development is possible in the RC Zone, at High Density Residential dimensional

standards as a PUD process (SMC 2,109.02'M).

Z. The Brookman Road UGB expansion will add nearly 250 acres to the City of Sherwood, with

approximately 1/3 of the area devoted to residential uses at Metro's target of 10 dwellings per acre'

nitbwing for roads and other constraints, 113 of the area could net between 50 to 60 acres for new

residenijal development. This would add ihe possibility of 500 to 600 new dwellings, so thal 'She_rwood

could remain in iompliance with its Metro target of 5,216 dwellings even with the loss of 41 for the

manufactured home Park.

3. The SMC requires new residential development, including subdivisionlr_!9 T9"t a standard of B0% of

maximum density: The housing target can be met with development at BO%' Therefore, any additional

units beyond the "B0%" potentially exceed the Metro target'

While projections and comparisons are not necessarily despositive, what can be safely concluded is that

the present zoning allows as many as 63 dwellings, witn á tifety population density ót tOO'OS persons'

(assuming 2.55 pðrsons/dwelting). 
-witn 

tne possibìlity of residential development in the RC Zone and the

Brookman Road uGB expansioñj the city oi sherwood will be likely to remain in compliance with Metro's

Title 1 target for housing.

Cily of Sherwood Staff Report: File No. PA 00-04 2040 Title I Plan & Code Amendments, December 6,2000, Exhibit A,

page 8 of 14.
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Housing: Density Analysis

Subdivisions approved by the City of Sherwood since 2000 have created lots in all zones at 136.2% ofthe minimum density and 83.7% of the maximum density. For the Very Low Density Residential, Low
Density Residential, and Medium Density Residential Low Zones, platting has occurre:a 

^t 
iãi.g;1,;f th;

minimum density andg7.7o/o of the maximum density allowed. The Cit/of Sherwood has exceeded its
mÍnimum density standard by 76 lots.

Background and Limitations for Subdivisions Surveyed

The City of Sherwood provided decisions and information for a total of 39 approved subdivisions, as
shown in Exhibit B: City of Sherwood Subdivisions, 1999-2006. The methód or *ÈrãliÅ;;-;.;;
appears to have changed after 2000, following adoption of amendments designed to ensure compliance
with Metro's housing target. For that reason, only subdivísions approved from 2001 lo 2006 were included
in the calculations in the following summary ta'ble, "subdivision Density Analysis". Several projects, as
noted in Exhibit B, were not included due to previous approvals (PUD overlaysior insufficient information.
ln all, seventeen subdivisions were used for the calculations.

Subdivision Density Analysis

Note: Density was calculated differently prior to 2001 and information for prior subdivisions is not provided
in the decision documents.

The seventeen subdivisions that served as the basis for the density calculations in Table B ranged from
large (45 lots on 11.20 acres) to smail (4 to 5 lots on 0.63 to 0.76 acies).

Subdívisions were separated into two categorieg by zoning district, VLDR, LDR, and MDRL as one
category and MDRH as the second. The categorìes seemed necessary as the very wide density range
allowed in the MDRH skewed the calculations.

For the eleven VLDR, LDR and MDRL subdivisions for which the numbers were clear, the gross land area
involved was 37.54 acres and the net area was 29.104 acres, or 77.5%. For the three MDRH
subdivisions, gross land area was22.3 acres and net area was 14.62 acres, or 65% developable land.
Ç-omÞined, the-J3,o/o 9f !hq*g¡o-,ss land alga Was dev_eloped Jor housing. Deductions to arrive at net area
included street rights of way and physical constraints,.suCn aswéilandj.

Even with the limitations on the data and cautions about generalizations for the reasons discussed, the
trend is interesting: Most VLDR, LDR, and MDRL subdivisions are platted at or near maximum density,

Empioyment

Employment density is not as easy to determine, owing to the widely varying numbers of employees by
business type. Based upon the Lancaster TIS "worst caie" for commércial'development, the site iould bä
developed with 11,000 square feet of Medical Office Building, 77,000 square feet of Shopping Center,
and 4,500 square feet of Drive-in Bank.

Donald V. and Virginia E. Pfeifer Trust
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2001-2006 Approved
Subdivisions

Total Lots
Platted

Minimum
Density

Percentage
of Minimum

Maximum
Density

Percentage
of Maximum

VLDR, LDR & MDRL
Zones

180 lots 132.42 dwellings 135.9% 184.25 dwellings 97.7%

MDRH Zone 108 lots 79 dwellings 136.8% 160 dwellings 67.5%

Summary 288 lots 211.42 136.2o/o 344.25 dwellings 83.7o/o
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Employment densities are the subject of Metro's "2002-2022 Urban Growth Report: An Employment Land

Need Analysis, Table 2 (page 13), reproduced in part here:

RegionalAverage Densities by Building Type

Using Lancaster's numbers, the following employment generation might be expected

Site EmPloYment Projection

This analysis must be taken with due consideration for the basis of the assumptions: Lancaster's "worst

case" development scenario and Metro's regional averages.. Neither may apply directly to the site, which

is unlikely to'oe oevetãpãá to worst case uú¡to-out and which may have more-or less-employees per

square foot of building area.

What can be safely concluded is that the present zoning allows no employment and the RC would offer

the possibility of new jobs. The estimate of 231.5 jo-bs would represent an increase in population

(employment) density under the proposed RC zoning'

GONCLUSION

This narrative explains how the applicable criteria are satisfied, including city of sherwood requirements

as well as Metro's Tiile 1 targeis for housing and employment. For these reasons, the request for

Comprehensive plan ano Zonin-g Map change ðfrould be approved^gnd tle site designated "RC" to allow

for future devetopmeni cons¡steñt witñ adjacént properties and the City's Goals and Policies for the area'

. . PDX-DOCS:398828.1 [36370.00100]

Office Retail Medical/Government

Square feeVjob 300 350 400

Floor Area Ratio 0.60 0.44 0.34

Building type Area Employment

Medical Office Building 11,000 square feet 27.5 jobs

Shopping Center 77 ,A00 square feet 220 jobs

Drive-in Ba nk (office/retail) 4,500 square feet 15 office or 12.9 retail jobs
(Average: 14 jobs)

92,500 square feet 231.5 jobs

Donald V. and Virginia E. Pfeifer Trust
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EXHIBIT A: Transportation Impact Study under Separate Cover
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Bxhibit B: Ciff of Sherwood Subdivisions
1999 - 2046

Name Zone Acreage Dwellings/Lots Density

*suB 06-04
Noble Fir

MDRL .90 acres
(net 0.76)

5 lots 4to6

suB 06-03 MDRH &
I-DR with
PUD
overlay

7.3I acres 7 lots
(6 dwellings)

LDR - consistent
with previous
PUD approval;
MDRH - to
remain ball fields

*suB 06-02
Parkway Plaza

MDRL &
GC

.84 acre/37,598
sq.ft.MDRL &
22,264 sq. ft. GC

6lots/MDRL 4to6

*suB 06-01

Rosewood Estates
LDR 1.32 acres

(net 1.1 I acres)
6 lots (reduced to
5)

4to5

SUB 05-04 Sky Ridge
Estates

LDR with
PUD
overlay

I -5 acres l0 lots Approved with
PUD

SUB 05-02 Copper
Rid
**S[JB 04-t9 Timber
Crossing at
Woodhaven No. 2

MDRH 8.7 acres
(net 6.35)

48 lots 35 to 70

*SUB 04-08 Katrina
III

MDRL I .71 acres
(net l.5l )

11 lots l2 maximum

SUB 04-07 Richen
Meadows

LDR &
MDRH

9 acres
LDR net 6.19
acres
MDRH net .7

acres

39 lots LDP*22 to 30.95
(35 proposed)
MDRH 3.85 -7.1

app'd for 39

*suB 04-46
M haven

LDR I .31 acres
(net 1.25 acres)

6 lots 6.25 max

SUB 04-05 Arbor
Terraee

HDR +
PUD

Final dev.
Reúiew; denstty
previously
considered

*suB 04-a4
Middleton

I,DR 3.97 acres
(net 3.40 acres)

16 or 17 lots \J max

*suB 04-03
Blue Spruce Crossing

MDRL 0.74 acres
(net 0.63 acres)

5 lots 3.5 to 5
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*SUB 04-A2 Darlakay
Court

no
information

*SUB 04-01 Ironwood
Acres

VLDR
(site
constraints)

7.05 acres
(net 4.404)

4 lots 3 I"o 4.4

*SUB 03-05 Copper
Meadows

LDR 11.20
(net 9.03 acres)

45 lots 31 ro 45

*SUB 03-04 Quail
Meadows

LDR 4.35 acres
(net 3.21 acres)

l6lots l1 .2 To l6

suB 03-03
Conzelmann Farm
(notice of decision
only)

57 lots

*stJB 03-02
Timber Crossing at
Woodhaven

MDRL 2.79 acres
(net 2.0 acres)

l6 lots 11.2 to 16

*s{lB 0i-01
Timbrel Lane

I,DR Net 0.86 acres 4 lots 3Í"o4

suB 02-03
Cannery at Sherwood

RC & HDR
+ old
Town
Overlay

7 lots

*+suB 02-a2
Renaisance at Cedar
Creek East

MDRH 4.82 acres
(net 3.01 acres)

22 lots l6 ro 33

*rsuB 02-01
Renaisance at Cedar
Creek West

MDRH 8.78 acres
(net 5.26 acres)

38 lots 28 to 57

*SUB 0l-03 LaVons
Hidden Meadows

I,DR Net 5.52 acres 27 lots 19.32 to 27 .60

*suts 0t-02
Sherwood Townhomes information

no

SUB 0l-01 Lady
Marion

MDRL 2.20 acres
(net 1.8 acres)

13 lots l0 to 14

SUB 00-,07 Langer
Marketplace

4 lots

no informationsuB 00-06
Nottingham Phase II

MDRH &
GC

9.72 acres (site :
7.75 acres)

7 lots for SFR;
one GC +
MDRIJ

suB 00-05
Woodhaven Phase 9

LDR and
Woodhaven
PUD

6.68 acres 45 lots Set with PtlD at

65 units

SUB 00-04 Pinehurst LDR I 3.84 acres 68 lots Max.5
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4.9 dwgs/acre dwgs./acreEstates

56 lots SFR + I
lot commercial

SUB 00-03 Orchard
Hilt

MDRL 2.A9 acres l3 lots (6.5
dwgs/acre)

Max.8
dwgs/acre

suB 00-02

suB 00-01 MDRH 3.2 acres 17 lots

SUB 99-8 Nottingham MDRH &
GC

10. 5 acres
MDRFI
19,556 sq. ft. GC

50 lots (inc. one
large future res.

& one large
future
commercial)

SUB 99-7 10 lots

SUB 99-4 Oregon
Trail No.4

l8 lots

SUB 99-3 Woodhaven
Phase 8C
(denied)

SUB 99-2 Sherwood
Springs

MDRL

28 lotsSUB 99-l Edy Villaee
*Subdivisions used in density calcu in the VLDR,LDR, and MDRL Zones
**Subdivisions used in densiry calculations in the MDRH Zone.
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Flle No: f{cS-2CC6B1.ORl

File No: I{C9-t846gt-ORl

Pr19mtum

Prerïlum

Premlum

TBD Pråmtum
Prcmium

Premlum

Prefllum

Co$ 50.00

P-q?

First Amer¡can Tlüe Insurance Company
l{atlonål Conmercial Servics¡

Z0O 5W Mårkêt Street, Suite 2j0
porfland, OnÈEon gt?:Ot

ïtle Offtcer: Shve Manome
Phone: (503)219-8742
Fax: (503)795-7614
E-malI rmanomê@fir¡tanr.ëom

Escrow Offlcer: Lorl E. Wcber
Phone: (503)7gj-7616
Fax: (503)795.7614
E-mall hweber@fir¡tam.mm

ALTA Owners Stand*d Corerag€

ALTA û^,nef$ Extërlded Covçr¡ge

ALTA t*fider5 st¿ndild Coverage

ÀUTÂ Len¿ers ExEnded C.overage
ALïA LarsÉhold stâfldard Cø/Èråge

ALTA täåÉehôH Exl€nded Corerage

Endorsomsns

Go6 Serv¡ce cnrrg€

Other

PRELIMINARY TITTE REPORT

tlâbillty $

Llabllfty $

Llrbtllty $

Lrôbil'ry $
Lläblllty $

Llablllty $

tläblllty $

$

$

$

t
{
s

f
$

$

TBÐ

We äre prepðred to lssue Tltle Insurance pollcy or pçllçls5 ln the form and amount shown abovs, insurlngtltle to the follow¡ng descrtbed landl

The land referred to ln *rls report is descrlbed ln Exhiblt "A,, attached hereto.

and as ú ASlLglZ0OT at g:OO a.m., titte vested tn:

Donald v' Pfeifer and vlrginia Ë. Pfelfer tt Trust€,€ ol the Þonald v. Þfeifer Trust, executed
- -. 

tl"-3q.day of Aprll, 1992 and vlrginia E. Pfelfer in¿ o"nrf¿ v. pfelfer åi Trusteê of tlrevlrginia Ë. PfelÍer TrusÇ êxcukd urã so day ornpril-, igiî,L"n ä! to an undivlded one-half
lntcrsst äs tênËdtú in commoñ.

lubl""S to the exceptlons, excluslons, and stlpulatlons whídl are ordlnarily paft of such policy form arrdthe followlng:

Thl6 rrpoJt ls fof the exdus¡ve 05e af tile pðrtks hËr€¡¡l Etþwn dnd ls prultmkr¿¡y ùo the bsu¡nce of atlü. lnsurânco polky rld $ält becorn€'vo¡d u¡less a pofLy U t"ru*i, errO U,. ftjì p."rnrrä puU,
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Pr€llmirìaû Rsport

11. Any lien, or rlght to a llen, for servlces, labor or måterlðl theretofore or hereafter fumlshed,
imposed by law and not shown by fte public records,

12, Any rlghts, tntetesb, or daims of parties ln possesslon of the land not shown by the publlc

records.

.END OF EXCEPÏTONs.

Ordsr Nurnb.r: NCS"28463l-ORr
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Order Number; NC5.284631-0R1

Page Numþer; 2

P. ø4

1 Taxes for the year 2006-?007
Tax Amount:
Unpald Balance:

Code No,:
Map & Tax Lot No,:
Property ID/Key No.:

t7,200.77
L7,200,77, plus lnterest, lf any
088.10
¿51W30Þ01200
R548866

2 Clty llens, if any, for the dty of Sherwood.
Note: An lmuiry has NoT been made corrærnlng the actual status of such ltens.

thece premlses are wlthln the boundaries of the Clean Water Services Þistrlct and are $ubject b
the levìes and assessrnerìts thereof.

3.

4. l'lflted access Provlslons contalned in Deed to the State of Oregon, by and through its State
Hlghway Commission recorded February 07, 1956 ln Ëook 362, Pãge 0.180 Deed h,ecords, which
Pçvides that no rlght of eaçerrìent or rlght of access to, from or across the State Highway other
than expressly thereln provlded for shall åttach to the abutüng prôperfy,

5.

Þocument(s) dedarirrg modlflcatlons thereof reco¡ded Aprll 15, t 965 ln Book 548, Page 05g5 of
Offlclal Records.

RÊstrlctlve Covenant to Walve Remorìstrånce, pertainlng to publlc improvements lncludlng the
terms and provlslons thereof Recorded: February 07, lg8g as Ëee No.89005629

The terms, provisions and easement(s) contalned in the document entltled 'MDU Broadband
service$ Agreement and Memorandum of Easement" recorded March 27,2002 as Fee No. 2002,
035561 of Offlclal Records.

A Deed of Trust to secure an original indebtedness of $750,000.00 recorded January 06,
2003 ê$ Fee No. 2003-001716 of Offlclal Records.

Dated; December 16, 2002
Trustor: The Donald V. Pfeifer Trust, Donald V. Pfelfer and Vlrgirria E.

Pfeifer Trustees as executed on the 30th day of Apill lg92 and
the Vlrglnla E. ffelferTrust, Vlrgln¡ô E. ffeifer and Ðonald V.
Pfelfer Trustees as executed on the 30Sr day of April 199?

Trustee; First Amerlcan Ttle Insurance Comparry of Oregon
Benefldary; Washlngton Federal Savlngs, a Unlted States Corporatio¡

Terms, pttllslons, condltlons of the Trust Agreement of Þonald V. ffelfer Trust dated April 30,
1992, and any subsequent modifications, a copy of whlch should be submitted to trls offlce for
lnspectlorr.

Terms, provisions, condltlons of the Trust Agreernerrt of Virglnla Ë. ffelfer Trust dated April 30,
1992, and any subsequent modïfications, a copy of whlch should be submitted to thls offlce for
lnspectlon-

Unnecorded leases or perlodfc tenancles, lf any
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Prellmln¿ry Repott Order Number: NCS'284631"OR1

Psge Number: 7

Ëxhibit "A"

Real propefi ln the CounÇ of Washlngton , State of Öregort, descriþed as follows:

BEGINNING AT THE NORTHWESTËRLY RIGHT OF WAY UNE OF THE WEST UNE OF PACIFIC HIGI{WAY

i¡¡ srcno¡¡ 30, TowNsHrp z sourn, RANGÉ 1 wEST oF THE wILLAMETTE MERIDIAN, IN THE crw
ór sngnwooo, cou¡¡w oF wASHINGToN AND srATE öË oREGoN, AT THE INTERSÊCrI€N oF SAID

NORTþIWESTERLY LTNE OF THE CERTAIN TRACT OF I.AND CONVEYED TO CI-AUS BORCTIERS BY DEED

RËCORDED IN BOOK 136, PAGE 188, DEËD RECORDS, WHICH BEGINNING POINTIS APPROXIMATËLY

753.6 FËET SOUTH AND 864.3 FEET WEST Or THE QUARTER CORNER ON THE EAST UNE OF SAID

SECTION 30;
THENCE FROM THE DESCRIBED POINT OF BEGINNING SOUTHWESTERLY ALONG SÆD

NORTT-TWESTERLY BOUNDARY OF THE WEST SIDE OF PActtrC HIGHWAY, BEING THE

NORTHWESTERLY LINE OF A TRACT OF I.AND DESCRIBED IN BOOK 142, PAGE 220, DEED RECORCIS, A

DISTANCE OF 5OO FEET TO THE NORTHEA5TËRLY CORNER OF TI{AT TR,ACT OF TAND CONVËYED ÏO
JOHN H. FREDERICK ET tlx BY DFED RËCORDED tN BOOK 58¿, PAGE 575, DEED RECORDS;

THENCE NORTHWESTERLY AND PARAUEL TO THE SOUTHWESTERLY LINE OF THE ABOVE'MENTIONED

CI,AUS BORCHER5 TRACT 522.0 FEET;

TI.IËNCE NORTHEA5TERLY 5OO FEET TO A POINT ON THE SOUTHWESTERLY LINE OF SAID BCIRCHERS

TRACT;
THENCE SOUTHEASTERLY 522.0 FFET TO THE POINT OF BEGINNING.

EXCErnNG THEREFROM THAT PORTION CONVEYED TO THE STATÊ OF OREGON, BY AND THROUGH

ITS STATE HIGHWAY COMMISSION BY WARRANfi DEED RECORDED FEBRUARY 7, 1956 IN BOOK 362,

PAGE 4BO.

P-ø5

First American Tltle
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EXECUTIVE SUMMARY

1. A parcel in Sherwood, Oregon is proposed for a change in the zoning. The site is located
on the northwestern side of Highway 99W, south of Edy Road. The site was assumed to
have a right-in/right-out access to Highway 99'W and a full access to the north to Edy
Road.

2, The site is expected to generate a net increase of 175 new trips during the morning peak
hour, 431 new trips during the evening peak hour, and 4,165 new trips àaily.

3. AII of the study intersections have been mitigated with the funded and plamed improve-
ments listed in the City of Sherwood's Transportation System Plan. There are two intersec-
tions that are forecast to operate with a v/c ratio above capacity and would require further
mitigations.

4. The intersections of Edy Road at Highway 99IV and Tualatin-Sherwood Road at Highway
99W would require mitigations. The mitigations have been described in detail in the body
of this report. With the mitigations in place, the intersections will operate better than under
background conditions and no further mitigations are necessary.

5. The queuing was evaluated at the study intersections for the background plus net increase
in site trips conditions. It was determined that the estimated queuei will bè aecomrnodated
within the existing and proposed striped storages. Therefore, no queuing related mitigations
are necessary.

1-
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INTRODUCTION

A parcel in Sherwood, Oregon has been proposed for a change in the zoning and Com-
prehensive Plan amendment. The site was assumed to have a right-in/right-out access to High-
way 99W and a full access to the north to Edy Road, The current zoning of the site is Medium
Density Residential l-ow (MDRL) and the proposed zoning will be Retail Commercial (RC).

The purpose of this shrdy is to assess the traffic impact of the proposed zone change on
the nearby street system and to recommend any required mitigative measures. The analysis will
include level of sèrvice calculations and detailed discussion of trip generation for the site.

Detailed information on traffic counts, tlip generation calculations, and level of service
calculations is included in the appendix to this report.

-4,
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LOCATION DESCRIPTION

A parcel in Sherwood, Oregon has been proposed for a change in the zoning and Com-
prehensive Plan amendment. The site is located on the northwestern side of Highway 99W,
south of &ly Road. The site was assumed to have a righrin/right-out access to Highway 99W
and a full access to the north to Edy Road. A vicinity map showing the existing lane configura-
tions at the sfudy area intersections is shown on page nine.

The City of Sherwood and the Oregon Department of Transportation (ODOT) requires
a sfudy of the following intersections;

c Elwert Road/HÍghway 99W
. Meinecke Road/Highway 99W
. Edy Road/Highway 99W
r Tualatin-Sherwood Road/Highway 99W
o Elwert Road/Edy Road
. Borchers Drive/Edy Road
. Langer Drive/Sherwood Boulevard
r CenturyDrive/SherwoodBoulevard
r Borchers Drive/Roy Rogers Road
r Site Access/Highway 99W
. Site Access/Edy Road

The following tables describe the study roadways and study intersections

5
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Study Roadways

Roadway Names
Functional

Classification
#of

Lanes

Posted
Speed
(mph) Sidewalk Bike Lane

Highway 99W
Statewide Highway'

Arterial2 5-6 45
with

Development
with

Development
Maior ArterialJ

Edy Road
Colfectorz

2-3 40
wfth

Development
with

DevelopmentMaior Collectorr

Elwert Road
Arlerial2

2
Not

Posted
No No

Major Collectorr

Meinecke Road
Collector2

2
Not

Posted
Yes No

Minor Arterial'

Tualatin-Sherwood Road
Arterialz

5-6 45 Yes Yes
Maior Arterial3

Borchers Drive
Collectorz .) .)

25 Yes Yes
Maior Collecto13

Langer Drive
Collectorz

2-3
Not

Posted
Yes No

Maior Collector3

Century Drive
Arterial2 a 25 Yes No

Major Collectorr

12th Street
Collectorz

2
Not

Posted
Yes No

Maior Collector3

Sherwood Boulevard
Arterial¿

2 25 Yes Yes
Minor Arterials

Roy Rogers Road
Arterialz

3-4 35 Yes Yes
Major Arterials

1 Oregon Department of Transportation (ODOT)
2 Washington County
3 City of Sherwood
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Study lntersections

lntersections Control Description

Elwert Road/Highway g9W Signal Northbound and Soulhbound left-turn lanes

Meinecke Road/Highway 9(W Signal Left-turn lanes on all approaches

Edy Road/Highway 9(W Signal
Left-turn lanes on all approaches, Left-

turn/Through lane on Sherwood Boulevard

Tualatin'Sherwood Road/Highway 99W Signal
Left-turn lanes on all approaches, Dual left-
turn lanes on Tualatin-sherwood Boulevard

Elwert Road/Edy Road AWSC All approaches are single lane approaches

Borchers Drive/Edy Road TWSC Left-turn lanes on all approaches

Lan ger Drive/Sherwood Boulevard Signal Leftturn lanes on af I approaches

Century Drive/Sherwood Boulevard TWSC All approaches are single lane approaches

Borchers Drive/Roy Rogers Road Signal Left-turn lanes on all approaches

AWCS: All-Way Stop Controlled intersection
TWSC: Two-Way Siop Controlled intersection

' Transit services provided by Tri-Met in the srudy area includes routes #IZ - Barbur
Boulevard and #94 - Shetwood/Pacific Highway Express. Both services operate between

-t-
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Sherwood City Hall and Portland City Center with l5-minute headways. Route #I2 operates

between approximately 4:30 a.m. to 12:30 a.m, everyday of the week. Route #94 operates

only during the weekdays, between 5:50 to 8:30 a.m. towards Portland and between 3:00 and

7:00 p.m. towards Sherwood.

Manual turning movement counts were made at the study intersections during May

2007 trom 4:00 to ó:00 p,m. The peak hours fypically occur from about 7:05 to 8:05 a.m. and

ftom about 4:30 to 5:30 p.m. The traffic volumes were seasonally adjusted according to the

methodology prepared by ODOT. The volumes for the evening peak hour are shown in the

traffic flow diagrams on page ten.

8-
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TRIP GENERATION

When azone change is proposed, a reasonable worst-case development from a trip gen-
eration standpoint under the current zoning is typically compared to a reasonable worst-case
development under tl-re proposed zoning. The current Comprehensive Plan predicts transporta-
tion needs based on current Comprehensive Plan designations. When that designation is
changed, there is a potential for additional traffic impacts if the new zoning is more traffic-
intensive.

Under the current zouing (MDRL, Medium Density Residential Low), the worst-case
development is 63 single-familydetached houses. The worst-case development under the pro-
posed zoning (RC, Retail Commercial) is 11,000 square feet of Medical Office Building,
77 ,000 square feet of shopping center, and 4,500 square feet of Drive-in Bank.

To estimate the number of trips that could potentially be generated by the proposed
zone change, trip rates from TRIP GENERATION, Seventh Edition, published by the lnstifute
of Transportation Engineers (ITE), were used. Trip rates used were for land-use codes 210,
Single-FamíIy Detached Housing,720, Medicat Office BuíIdtng,820, Shopping Center, and
912, Drive-ln Bank.

In order to represent a reasonable worst-case scenario, no transit or multi-modal reduc-
tion factor was applied to the trip generation estimates for the proposed zone change.

under the current zoningdesignation, the worst-case development is an origin or desti-
nation for trips and no reduction was taken for pass-by trips. For the proposed zoning, there
are some retail uses. Pass-by trips are trips that leave an adjacent roadway to paÍonize a land
use and then continue in their original direction of travel, for example, stopping by a store on
the way home from work. The percentage of pass-by trips was derived based on data in the
TRIP GENERATION HANDBOOK. pubìisned by the lnstifute of Transporrarion Engineers
(ITE) as a companion to TRIP GENERATION. According to the handbook, rhe Shopping Cen-
ter land use has an average pass-by trip percentage of 34-percent and the Drive-In Bank land
use has an average pass-by trip percentage of 47-percent.

The trip generation calculations indicate that there will be an estimated net increase of
175 trips generated by the proposed zone change during the morning peak hour and 434 trips

-11-
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during the evening peak hour. A net increase of 4,165 weekday trips is expected with the pro-

posed zone change.

A summary of the trip generation calculations for the proposed zone change is shown in

the following table. The pass-by reductions have been taken prior to entry in this table. De-

tailed trip generation calculations are attached to this letter.

TRIP GENERATTON SI.JMMARY

Entering Exiting
Trips Trips

Total
Trips

Current Zoning
AM Peak Hour
PM Peak Hour
Weekday

Proposed Zoning
AM Peak Hour
PM Peak Hour

Weekday

T2

40

301

r49
229

2,384

35

24

301

73

269

2,394

222
498

4,767

47

64

602

Net Increase in Site Trips
AM Peak Hour
PM Peak Hour
Weekday

t37
189

2,083

38

24s

2,083

1.7s

434
4,165

-12-



le

IR/P D/STRIBUTION

The existing traffic counts at the study intelsection were used to determine the direc-
tional distribution of the worst-case development site trips under both the current and proposed
zoning designations. The site is located along Highway 99W, which has very high traffic vol-
umes along it and is a commuter route between Sherwood and Portland, and the proposed zone
change will likely not irnpact the distribution of tLips.

The pass-by trips were assigned using the same trip distribution as the net new trips

The traffic flow diagram on page 14 shows the distribution of the site trips from the

site. The traffic flow diagram on page 15 shows the assignment of the site trips to the roadway
network during the evening peak hour.

-13-
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OPERATIONAL ANÁLYS/S

Background Traffic

To account for growth in traffic in the study area between the time of the traffic counts

and fifteen years from the counts, traffic volumes were factored up using the Future Volumes

Table prepared by the Oregon Department of Transportation (ODOT). The future volumes rep-

resent the conditions at the planning horizon for the City of Sherwood, Worksheets showing

ttre growth rate arc included in the appendix to this report.

The background traffic volumes comprise the existing traffic volumes with the growth

rate applied. Traffic flow diagrams showing the background traffic volumes during the evening

peak hours are given on page 17. Traff,c flow diagrams showing the background traffic with
the site frips added is given on page 18.

-16,



sIY ROY SOGERS

@

3€
Ê&
s
d
I
v)

(^
CEMTURYsll

MY WLTA ROAD

6tl

laJ

ara
+-ø
0a

È2
o-

I
ln

vÌ2

dJ
6(ô+(rjÈ

,L̂ JJJFJo er¡Èr¡
d.,

I
t,

62
216

0

I
qt
6

q¡N(oÐN

<rJ

ð9
85
J86

1_
ç-

20
67
þc

+
1,

t̂_(- J6
1864
212

-?
--1
v

154

92

r)(o\to-+
Ncr¡*

dJ

-)-ì,
262
970
216

d¿
{oott*r)(o

62
67
25

1_
c-

ô

45I +I

FIGURE
5b TRATT|C VOLUMIS

15-yeor Bockground Troffic Conditions
PM Peok Hour

Z\
W

no scole PAGI
17



stv RoY

A

I
ò
0r
F
ñìJ
t¡J

:
ø¡

o
CE¡IIURYslv

slv ROAO

NW WLLA ROAD

9{l

kJ

Èè
Þq
0r5t
o--

à

o¡
N

Ðrf+

êJ
t¡+¡

84-v

1P
6û)+o)|r)N

<r J,

c!6Nr}

N00F.
ff)

1d

55f -)14-v

ì(o
I

,^
I

N

È

dJ
ON

(O F)N
1_
ç-

29
900

20
67
65

+
.L

t-
ç-

AO

2199
J14

nts)*N()q)Nrî*
<r.L

169
1 982
281

1_ç c{aoo
€cor+

d.l,
520
1 868
294

t-
ç-

(olr)+
Ft¡(o

dJ
1-
e-

62
Ò/
'E

t
45I +-1,

FIGURT
7

PAGT
1B

TRAFFIC VOLUMES

15-yeor Bockground plus Site ïrips Conditions
PM Peok Hour no scole

/\
Wle



þ

Capacity Analysis

To determine the level of service at the study intersections, a capacity analysis was

conducted. The study interseclions were analyzed using the signalized and unsignalized inter-
section analysis method in the 2000 HIGHWAY CAPACITY MANUAL (HCM2000), published
by the Transportation Research Board. The level of se¡vice can range from A, which indicates
very little or no delay, to level F, which indicates a high degree of congestion and delay,

The analysis was made for the existing, background, and background plus site condi-
tions during the evening peak hours. Four of the study intersections are under the jurisdiction
of the Oregon Department of Transportation (ODOT) and must operate according to the 1999

OREGON HIGHWAY PLAN. The four intçrsections located along Highway 99W are under
ODOT jurisdiction, One of the intersections in under the jurisdiction of Washington County,
and requires a v/c ratio of 0,99. The remaining intersections are under the jurisdiction of the

City of Sherwood and therefore must operate at level of service D or better.

There are two intersections shown to operate above capacity under the existing condi-
tions. This is a result of the seasonal adjustments made to the existing traffic volume count
data. The two intersections are Edy Road at Borchers Drive and Cenrury Drive at Sherwood
Boulevard. All of the other intersections aÍe operating acceptably during ttre evening peak

hour.

In the future, two of the sfudy intersections are forecast to operate with a v/c ratio
greater than 1.0, even with the inclusion of the funded transportation improvements listed in
the City of Sherwood's Transportation System Plan (TSP). With the proposed zone change
these two intersections will continue operate above capacity during the evening peak hour.

The mitigations for the two intersections are listed in the tables below and shown in de-
tail in the analysis worksheets in the appendix to this report. With these mitigations in place,
the intersections will operate better than under background conditions. Therefore, no further
mitigations are required with the proposed zone change.

The remaining study intersections will operate acceptably wither with or without the
proposed zone change in place, The two site access intersections will operate acceptably during
the evening peak hour.

The results of the capacity analysis, along with the Levels of Service (LOS) and delay
are shown in the following table. Tables showing the relationships between delay and level of
service are included in the appendix to this report.
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I.EVEL OF SERVICE SU"MMARY

Elwert Road/Híg hway 99W

Existing Conditions
Background Conditions
Background + Site Trips

Meine cke Road/H ighway 99W

Existing Conditions
Background Conditions
Background + Site Trips

Edy Road/Highway 99W
Existing Conditions
Background Conditions
Background * Site Trips

Background + Site Tripsl

Tuølatin- S he rwo o d Ro ad/ H i g hway 99W

Existing Conditions
Background Conditions
Background * Site Trips

Background + Site Tripsr

PM Peak Hour
vlc Mitigation

None Required

None Required

NWB LTL and

Through Lane

SWB RTL

0.84
0.98
0.98

0.89
0.87

0.91

0,95
1.1r
r.23

I .10

0.93

1.23

t.24

1,04

rMitigated

NWB = Northwestbound SWB : Southwestbound

LTL = Left-turn lane RTL = Rightturn lane

LOS : Level of Service
Delay = Average Delay per Vehicle in Seconds

V/C : Volume-to-Capacity ratio
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b
LE\¡EL OF SERVICE SUMMARY

PM Peak Hour
LOS Delay VIC

Elwert Roa.d/Edy Road

Existing Conditions B
Background Conditions B

Background + Sire Trips B

Borche rs Drive/Edy Road
. Existing Conditionsl F

Background Conditionsz C

Background * Site Trips2 C

ktng er D rív e / She rwo o d Boulevard
Existing Conditions E

Background Conditionsz D

Background * Site Trips2 E

Cent ury D riv e / Sh e rwo od B o ulevard

Existing Conditionsl F

Background Conditions2 C

Background * Site Trips2 C

Borchers Drtve/Roy Rogers Road
Existing Conditions D

Background Conditions2 C

Background + Site Trips2 D

LOS = Level of Service
Delay : Averáge Delay per Vehicle in Seconds

V/C = Volume-to-Capacity ratio
t E^irting traffic volumes seasonally adjusted

NWB : Northwestbound

1t
t3
T3

0.51

0.59

0.59

101

26

3T

1.04

0.72

0.82

0.90

0.71

0.80

283 r.37

26 0.80

26 0.83

Mitigation

None Required

None Required

None Required

None Required

None Required

58

29

39

47

35

35

0.82

0.62

0.6s

2 
Funded Transportation System Plan mitigations in place
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b
LEVEL OF SERVICE SUMMARY

PM Peak Hour
LOS Delay VIC

Highway 99W/Site Access

Background * Site Tripsr C 20 0.21

Edy Road/Site Access

Background * Site Trips C 22 0.51

LOS : Level of Service

Delay : Average Delay per Vehicle in Seconds

V/C : Volume{o-Capacity ratio
I 

Operations estimated due to limitations in analysis tools

na.LL-



þ

SAFETY ANÁIYS/S

Queuíng Annlysis

An analysis of the queuing at the sfudy intersections was conducted for the background
plus site trips scenario evening peak hour conditions, The queue length for the signalized inter-

section was calculated from the Poisson distribution of the traffic volumes for each of the lane

groups at the intersection. The 95th percentile of the distribution is used to estimate queue

length fol the traffic lnovemeuts. This means that 95-percent of the time, the qucuc lcngth will
be less than or equal to what is calculated.

The queue lengths for the unsignalized intersections were based upon the ITE Journal

article "Estimation of Maximum Queue Lengths at Unsignalized Intersections," from the No-

vember 2001 issue. John T. Gard prepared this methodology for the estimation of queue

lengths at unsignalized intersections.

The queue worksheets for all of the study intersections are included in the appendix to

this report, A review of the hrrn lane distances versus the required queuing predicted by the

methodologies has indicated that there will be no queues larger than the existing striped stor-

age. Further, with the plarured improvements at severat of the sfudy intersections, the queue

storage may be modified to accomrnodate the mitigations. Therefore, no additional mitigations

are reconmended with the proposed zone change for the site.

-23-
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)

CONCLUS/ONS

The proposed zone change will require mitigations above what is currently listed as

funded in the City of Sherwood's Transportation System Plan. Most of these mitigations will
only bring the intersections to operating bettçr than the background conditions and not to ac-

ceptable levels of operation. With the mitigations shown in the traffic study implemented, the

site can have the proposed change in zoning,

24-
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þ

LEVEL OF SERVICE

Level of service is used to describe the quality of traffic flow. Levels of service

A to C are considered good, and rural roads are usually designed for level of service C.

Urban streets and signalized intersections are typically designed for level of service D.
lævel of service E is considered to be the limit of acceptable delay, For unsignalized

intersections, Ievel of service E is generally considered acceptable. Here is a more

complete description of levels of service:

Level of service A: Yery low delay at intersections, with all traffic signal cycles

clearing and no vehicles waiting through more than one signal cycle. On highways, low
volu¡ne and high speeds, with speeds not restricted by other vehicles.

Level of service ,8.' Operating speeds beginning to be affected by other traffic;
short traffic delays at intersections. Higher average intersection delay than for level of
service A resulting from more vehicles stopping.

Level of service C.' Operating speeds and maneuverability closely controlled by

other traffic; higher delays at intersections than for level of service B due to a signifi-
cant number of vehicles stopping. Not all signal cycles clear the waiting vehicles. This
is the recommended design standard for rural highways.

Level of service D: Tolerable operating speeds; long traffic delays occur at in-

tersections. The influence of congestion is noticeable. At traffic sìgnals many vehicles

stop, and tlie proportion of vehicles not stopping declines. The number of signal cycle
failures, for which vehicles must wait through more than one signal cycle, are

noticeable. This is typically the design level for urban signalized intersections.

Level of servíce E: Restricted speeds, very long traffic delays at traffic signals,

and traffic volumes near capacity. Flow is unstable so that any interruption, no matter

how minor, will cause queues to form and service to deteriorate to level of service F.

Traffîc signal cycle failures are frequent occurrences. For unsignalized intersections,

level of service E or beffer is generally considered acceptable.

Level of service F: Extreme delays, resulting in long queues which may interfere

with other traffic movements. There may be stoppages of long duration, and speeds

may drop to zero. There may be frequent signal cycie failures. Leve I of service F will
typically result when vehiele arrival rates are greater than capacity. It is considered

unacceptable by most drivers.



b
LEVEL OF SERVICE CRITERIA

FOR S/GNA LIZED /NTERSECI/ONS

LEVEL OF SERVICE CRITERIA
FOR UNS I G N A L I Z ED //VTERSECI/ONS

LEVEL

OF

SERVICE

CONTROL DELAY

PER VEHICLE

(Seconds)

A <10

B r0-20

2445C

D 35-55

E 55-80

F >80

LEVEL

OF

SERVICE

CONTROL DELAY

PER VEHICLE

(Seconds)

A <10

B 10- 15

C I5-25

D 75-35

E 35-50

F r(A
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TOTAL

HOURLY
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0
0
0
0

4
'10

3
11

4 51
f0 75
892
872

17
12

17
?o

103
112
147
122

60
20
40
2ô

2

0
1

2
6
7

13

0
0
0
0

q
13

10

4

5
4

6

0
0
0
0

I
'15

13

f4
11

7

10

13
133
125

0
6
3

0
0

6

I

86
4

0
0

365
3181488100

98770
10
6

10
21

0
o

tt
11

4:50 PM

0
0
0
0

't3

B

l9
10

4
B

5
3

293
315

l6
11

13

B5
101

152
105

0
0

305
3lB

10 05
11 12

30
160

0
0
0
0
o

1

3
1

6

4:25 PM
4:30 FM
4:35 PM

6
10
11

22
14

1'l

10 103 7
5834
81016

5:05 PM
5:10 PM

15
'17

13
14

13

1ô
3671
3683

20
7Q

'152

122
IJJ

130

00
12
00

06
0 11

05
05

t0
4
10

6
7
11

6
4PM

4:05 PM
4:10 PM

102
105
80
96
88
74
7S

5:25 PM
5:30 PM

50
60
70
60
30
20

5:35 PM
5:40 PM
5:45 PM
5:50 PM

19
13
20
20

20
24

136
119
115
111
118
6û
138
100

20
50
00
00
10
30
20

09230
019170
114140
016160
1490
2 18 13 0
06170
210290

6
I
6
7

B

6
B

4

4

5
13
7
6
2
I

0
0
0
0
0
0
0
0

11

B

6
t5
7
13
15
10

274
306

336
3l1
295
291
284
259
288
285

371 1

3707
3709
3685
3705
3599
3569
3567

Northbound Southþound Eastbound WeslboundPFAK15.MIN
FI.OW RATES Lêfi fhru Right U Left Thru R¡Oht U Left Thru Rlqhl U Left Thru Rlght U

TOfAL

All Vehicles
Heavy Trucks
Pedestrians
Bicycles
Railroad
Stopped Buses

136 1020 100
0684

0

0 36
0

t 5'1

44
0

'f 36 6 0
0

n801960
008

0

0168 80 392
008

0

3880
t32
0

Counter Commenls.

Report geneGled oñ 5/30/2007 SOURCE: Qu¿lily Counls. LLC fht(pJl\w.quâlilyøunls netl
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6
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2.0
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20

2100
1220
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0
0
0
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0
0
0
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05
23

1

3
0
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1540 22
5i 10

0

0
0
0
0

0
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0
0
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305

92
lt1
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3
4

B
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0
5

3

0
2
0
o
0

5
4
4

1

4:45 PM
4:50 PM
4:55 PM
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124
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3404

0222
0 .0 19

1023
2 0 15

1 1 10 0
2 2 11 0
4 3 '11. 0
31170

05300

1

0
0
0

87
69
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0
0
4
2

0
0
0

0
0
1

1

1

0
0

4:00 3
0
1

2
3
4
4

0

0
1

'1

0
1

0
1

5:40

113
1ol
B7

108
93
118
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4:05 PM
4:10 PM
4:.I5 PM
4:20 PM
{:25 PM
{:30 PM

5:45 PM
5:50 PM

3
B

6

4

0
1

1

16
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17
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0
0
0
0

12
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11
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0
0
0
0
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286

PEAK 1s,MIN
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ÍOTAL

to
0

l3B8

0
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Bicycles
Råilroâd

0Heavy Trucks
Pedestrians

0
1S04
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0

200 0 0
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4

w5¿0õu
000

0
116
4

SOURCE: Ouality Coúnls, LLC (hllp:/^@,.qùalilycounls.nel)Reporl gme€led on 5/302007



IAe of peak hour beÌng reporled: Inle6eclion Peak M€lhod fd delermining peak houli lolaf Volum

Hwy 99W-'SW Edy Rd oC JOB #) 10256102
DAIE: s|1712007WEAl'HER:

1074 1432 Peak-Hour: 4:45 PM -- 5:45 PM
24 4.1t+

loszi
t¡o lolt

.Jl

t
L-

+ L233 0 0 2.9 0.9
)lç

539 {. 116 , t 162 + 626

.oöo; tzz - t-41-.-i +zæ ooz,

456 + lo8 -l l. 278 i 461

f SWEdyRd I 1.1,t ogJ ! 4.3 a" 1.6

06{ t 0.4

04 +o.o 1
1tr'

r 1.1 + 0.9-l irc t- t-
L

f78 1 66

+t2.4 4.1

I Hwy esw I I Hwy 99w ]

--l -*L'$n $'_lryr
j**L

€:'"'tg-l*r

,l __l ¿tç
t t

I r
Z\-UI uoRrr

I

I

+T

-l
__l

1tî

r-
--J¿rrt

{

'ì 11Pl- -l t I
.sEE LEGENO sHEÉI

s.MIN COUNT
PERioD

BEGINNING AT

SW Edy Rd
(Éastbound)

sw Ecry r(d

...--.Wes!.Þ.es¡lì.
Left Thru Riqht U

fOTAL
HOURLY
TOÍALSLâft Thru Ridht [J

4:00 P[,1

4:05 PM
4:10 PM
4;15 PM
4:20 PM
4:25 PM
4:30 PM
4:35 PM

10

10
12
It

16

15

83
101
73
9g
f03
9B

88

87

o

3
7

10
I
5
f0
6
7

0
0
1

0
0
I
1

1

0

4

l0
12
14

17
'11

12
14

105
111
146
136

134
116
121

13
14
7

s
10
5
6

7

6
12
4

12
6

14

I
13
't0

12
20
7

14

I
6
17
11

11

15

0
0
0
0
0
0
0
0

24
l5
24
12

30
21
24

27
3B

16
22
'f8

15

20
'f9

21

15
25

16
12
'f0

12

I

13
7

0
0
1

0
0

0
0
0

316
307
JOO

383
369
324
u7

4:50 PM 125860 26
t8

137 70
71

819f30
812160

16
24 21 12 0 338

18

5:20 PM
5:25 PM
5:30 PM
5:35 PM

't1

20
14

18

80
108
75
116

5
7
4

5
7

1

0
0
1

1

11
))
11

144
153
143
117

11

15
I
1b

1

1

1

3

0

6
I
15

B

11

14

11

18

12
'10

l3

0
0
0
0

28
15

17

25
17

'15

to
l'1

15

0
0
0
0
0

367

367
380

4348
4378
4421
4454

1
'1

5:45 10

I
1t

11

3
0
0

12

12
21

13
'19

16

0
0
0

18

26
20

1B

24
18

1t
I
7

4447
4483
4484

5:50 Pñ4

5:55 PM
72 148 10 1

3
15

15

0 375

1 6

25 25
26 24
28 14

24
15
16

0
0
0

14

12
14

BO

120
85

60
70
41

18
10

0
0

5:05 PM
5:10 PM

12
7

374f91110550
5i00

PEAK
Ft ow

15-MtN
flATES

Northbound SouthbÕund Eastbound westbound
TOTALLeft Thru Ríght U Left Thru R¡qht U Left Thru R¡ght U Left Thru R¡ght U

All Vehicles
Heavy Trucks
Pedestrians
Bicycles
Railroad
Stopped Buses

I too r 164 68

i0640
|0
i
i

:

4 124 12 156 0
0

248 1688
40
I

f00 168
04

0

316 252
0

0

12

4680
128
6

Counter Çomñents.

Report genecled on 5/30/2007 SOURCE: Qual¡ly C@nls, LLC .net)
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INIËRSECTION: SE E|we¡t Rd'-SW Edy Rd
WEATHER:

QC JOB F: 10256108
AAIÊ:511712041

351 2

+_., ..
,,9-s9,

13 291
¿t

1

{
2 Peak-Hour: 4:35 PM -- 5:35 PM

__.1

1.4 2.8+t L__J 53
0.0 1 .t 0.0
./rr$

76 ç2 J Lst r rzz I swEdyRd J

Oo <.5O.OJ L 2.0 Í o.t

:z * iì.s7-,i t ss [9sj 2.7 Ò {. o.0
0.74

4Z+B-l ¡21*116 6.4 {12.5 1 I oo + og

- 

.ì t ì-
I a tss zol

I *Lo 
*1, 

I320 1 93

-l .ìt
0.0 2.5 0.0

t
2_1
t-t

.9

I SE Elwerl Rd ]'1"-';'i 
"'l@L- '

'$ I $'-lY¡ 
--l

.i .. i. ': i:
j i' i:'': I . r

.j:...;

. ",. lr .'. j,

I SE Elwerl Rd I

I __l L., lq
t

a
(

/\_LlI ruonrs

L-
cJ-

-l tt?

t--
4,

j*L
&:,''{&-l*r

{

+-l
¡e"ffi*"ü
Íffiffiï
k**:'l.1'[- -l 1

r-
'SÉE LEGflO SHEEÏ
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PERIOD

BEGINNING AT

sh Elwen Kd
lNorlhbound)

SE EIWETT RCf
(Southbound)

SW Edy Rd
{Eastbound} nd TOÏAL

HOURLY
TOTALS

Left Thru Right U Left Thru Rlqht U Left Thru Rrqnt u

4:05 PM
4:10 Plvi

4:15 Plvl
4.20 PM
4:25 PM

0
1

1

1

0

13
7
14
11

12

1

1

2
4
1

0
0
0
0
0
0
0

2
2
3
2
J
4
4

11
a1

17
't5
19
19
23

1

0
0
0
0
1

0

0
0
0
0
0

1

0
0
0
0

5
6
3
1

6
3
5

0
1

1

0
3
0
1

0
0
0
0
0
0
0

2
0
0
2
1

0
4
I
6
2

3
3
4
5
6
4

0
0
o
0
0
0
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41
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1

2

0
0

0
0
0
0
0

3

3
o

4

5

1

I

0
2
1

0

0
0
0
1

0

4 4 0

4:40 PM
4i45 PM
4:50 PM
4:55 PM

0
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1

0
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6
17
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l8
13

21
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t9

0
0
0
0
0

6001330
2 0 0 1 B 5. 0

2005150
2001130

45
70
59
51 644

675
OO PM 57

5:25 Pfvl 0 . 10 5. 0 1 27
0
0 002Q0

3

1 5 3
6

0
0

54 721

0

5:40 PM
5445 PM
5:50 PM

0
0
1

1

0

I
l0
15
I
I

1

6

4

0

0
0
0
0
0

3
1

1

4

26
24
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34

0
1

0
0

0
0
0
0
0

07
13
05
15
a1

00
10
00
00

3
0
3
4

4
3
6

I
0

3
4
2
3
0

0
0
0
0

0

59
ot
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706
720
711
712
717

3
0
2

6
6
6

200
100
100

50
20

695
715

00
205:10 PM

5:15 PM
11

17
1

5520622

PEAK 1s-MIN
FLOW RATES

Northbound Southbound Eâstbound Westbound
TOTAL

Left Thru R¡ght U Left Thru Right U Left Thru R¡ght U Left Thru R¡ght U

All Vehicles
Heavy Trucks
Pedestrians
Bicycles
Railroad
Stopped Buses

16 180 28
00
0

0

0 56 ?72 16

000
0

0 0
0

36
0
0

I
0

0 2072440
000

0

748
0
0

Counter Commenls:

SOURCÊ: Oual¡ly Counts. LLC (hltp://ffi quali{ycounts.nel)
Reptrl qereÉled m 5/30/2007



fype of peak hour be¡ng reporled: ¡nltrsection peak

Repoft genera(ed on 5/30/2007

Me(hod fry hour: Tolal Eotering Vo¡ume

QC JOB #: 10256106
DAIE: 511712005

INT6RSECTION
WËATIIER:

SW Borchers Dr-SW Edy Rd

0.Bs

Peak-Hour: 4:55 PM -- 5:55 PM
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PERIOD

BEGINNING AT TOTAL
HOURLY
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0
0
0
0
0
0
0
0
0
0
0

023
022
015
012
005
005
011
11t
002

2
0
0
0
0
0
0
0
0
0

06
05
0 .5
05
04
07
a7
02
04
'1 3

10
18
IJ

18
19
20
29
18

10
00
00
00
00
10
00
00
10

12

I
I
11
1a

13
15
11

18

2
0
1

3
2
6
2

1

3

0
0
0
0
0
0
0
0
0
0
0

17
30
18
20
19

18
30
't5

2Q

l1
18

17
18
17
'19

12
tb
tt

3
7
2
0
2
2
1

1

4

0

74
99
67
90
78
B5

86'
9B

7o
90
92

1123
1157

105
104
s7

0
0
0

20
27
16

00
00
05

6 0 4 18 0
4 0 1 19 0

0

0
0

4
4

0
0

5:40 PM 0 16 0

0

0
0
0
0
0
0
0

005
003
003
002
000
0 0. 1

002

0
1

0
0
0
0
0

22
24
IJ
¿¿
3l
15
1ô

220
030
200
1 .3 0
020
140
120

I
I
2
15
4
þ

0
0
0
0
0
0

6
3
7

5

4
4

97
97
It
110
78
96

11

0
0
0
0
'|

0

5:00 PM
5:05 PM
5:10 PM
5:15 PM
5:20 PM
5:25 PM

17 22
17 28
22 19'18 24
13 25
24 25

t0
11

14
11

14
'15

1054
10s2
'1076

1096
1 096
1 107

4:05 PM
4:10 PM
4:15 PM
4:20 PM
4:25 PM
4:30 PM
4:35 PM
4:40 PM
4:45 PM
4:50 PM

PM 0 724 .0 0 3 90 155

PEAK
FLOW

l5-MtN
RATES U Thru U htuLefl Thru

Stopped Buses

Bicycles
Raifroad

All Vehicles
Heavy Trucks
Pedestrians

0
0

0
0
0

JO

0
0

0
0
0
4

08
0

3ô
0

00
0

188
0
0

20 252 352 0
004

0

224
4

4

SOURCE: Oualily Counb, LLC (hllp://M.qua¡ilycounts.nel)



Melhod for h@r: Tolal Enlqng Volumoof peak inle6ælion Pæk

0860.04

Peak-Hour:4:50 PM -- 5;50 PM
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HOURLY
TOTALS

0

0
0
0
0
0
0
0
0
0

't6
'18

1g
24

26

24
1e

1

4

2
2

7

3
I
I
4

't2
1?
12
21
17
21

20

00
00
20
00
00
'1 0
'I 0
00
00
40

20
17
19
20
3f
12
'f9

21

I
B

0
'tl
4

11
o

0
6
5

0
0
0
0
0
0
0
0

27

18
12
14

14

10

25

1B

24

l8
27
34
33

2
3
3
5
1

3

4

4

1

0
157
'143

0
0

20 26
34 20
41 23

19 2 0 4

26103
0
0

20
21

0
3

16570
10 74

5:00 PM
PM

4
6
5
3
3

6

0
0
0
0
0
0

20
17
30
24
19
27

24

,18

25
17

0
0
0
0
0
0

145
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132
135
151'
146

5:15 PM
5:20 PM 20

2'l
16

!o

1719
1746
17 42
17 51

J759
1779

5
11

3
5

4

11

5:25 PM
5:30 PM
5:35 PM
5:40 PN4

ô230
5250
4330
6230
4630
3880

272Q418
3230228
18 0 0 3 '19

31 0 0 3 24
2910633
2210325

0
9640

4
10
1

6
4

2

0
3

6
4

4
2
2
2
2

4

0
0
0
0
0
0
0
0

10
7
3
10
3
6
6
I

5:50

4:05.PM
4:10 PM
4:'15 PM
4:20 PM
4:25 PM
4:3O PM
4:35 Plvl
4:40 PM

06
18 7

26 73800
19

0
147 1769

144
132
117
128
136
126
143
126

PEAK 15-MIN
FLOW RATES U Thru u ULeft Thru Left Thru U

TOTAL

32 380 276
484

1 8e6
4B
28

Stopped Buses

Bicycles
Railroad

Afl Vehiclbs
Heavy Trucks
Pedestrians

068 20 72
000

0

264 56 2BB

480
16

16
0

104 320
416

0

Qualily Counts, LLC (hltp://\^Ñ.qualilycounls.æl)Reporl gene€fed on 5f302007



lype of pæk hour belng reporled; Inlersecllon Peak Me(hod for hour. lo{al Voùlme
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i9d!¡þ"o_$ql

Leít lhru Rioht U
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HOURLY
TOTALS

36
27
23
40
44

30
44
45
34

2
0
1

6
3
6
2

2

2
2
3

49
4B
38

28
3g
34
40
2B

42
43

36
51

4

248702 110 1

q
0
0
0
0
0
0
0
0
0
0
0
0

2
4
4
7

6
5

2
4
4

1

3

3

2
5
4

2
4
3
6

I
2
10

0
0
0
0
0
0
0

4:05 PM
4:10 PM
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4:25 PM
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4:35 PM
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(:æ PM
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10 0
90
15 0
50
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20
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2030802050
3001202070
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5:95 PM
5:40 PM
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23630548
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8B
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I tÞ
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00
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1320
'I 130
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0140
0 2 7 .O
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'1 0
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31
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20
10
00
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005
3'r 10
3f3
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Northbound dPEAK 16.MIN
FLOW RATES Left lhru Rlsht U Left Thru Left Thru Ri U Lefl Thru R¡ U TOIAL

All Vehicles
Heavy Trucks
Pedeskians

o

Bicycles
Railroad

20
0

76

0
600
g

0

Stopped Buses

056 564 32
080

B

12

0
4

0
16 480 4412680

004
4

20
16

Countet Commenls:

Repofl genæted on 5/J0/2007 SOURCE:Qualily LLC (htlp://M.qualilywnls. rel)



lvþlhod ftr determining peak hour: Tolal
ol peâk hour being ¡epoled. lnfc6eclron Peak
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5.MIN COUNÌ
P€RIOD

ÊEGINNING AT L€tt lhru Riqht u

0
0
0

0

0
0

02
01

63
82 5

0130
0r20

17535:10 PM 14433 1420 13

0
0
0
0
0
0

0
o
0
1

2
0

B4
49
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43

4

2
0
1

1695

0
0

26
18

1

0
1

1

31

41

1

80q2
0
2
0
4

0
3
2

0
0
0
0
0
0
0

1

1

0

0

0
1

0
0
'1

1

0
0
0
0
0
0
0
0

0
0
0
0
0
0
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47
36
49
4B
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45

5
9
6
13
10
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0
0
2
3

0
'1

0
o

4:00
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12
20
16

24
l2
15

141 20
26920
17040
06220
24440
260f0
145 10

14

21

24
14

04
04
00

10
20
10
30

11
01

5620
6200

0025610'1 0037 13

7
13

13

14

13

16

55
64
45

130
120
tÌ30

20
30
30

4:45 PM
4:50 PM
4:55 PM
5:00 PM

142
'160

139
15r

156
136

112
137
147

5:25 PM
5:30 PM

015114
0 0 54 19

014416
005015

210
l0l
123
231
0f0
301
13f

00
00
10

4:05 PM
4:10 PM
4:15 PM
4;20 PM
4:25 PM
4:30 PM

142
160
134
138
140
123

5:45 PM
5:50 PM

1835
1837
1?87
1782
1769
1772

Eastbound WestboundNorthbound Southbound
Lett Thru Right U Left Thru Right ULetl Thru Riqht U

TOTAL

2008
88
12

I
0

584 1ô4 0
680
4

012

0
812 40
200
0

PEAK I5-MIN
FLOW RATES

All Vehicles
Heaw Trucks
Pede3kíans
B¡cycles
Railroad
Stopped Buses

44
0

276
0

Left Thru Right U

124440
000

4

Counler Coñments:

Reporl gef,eGted on 5/30/2007 SOURCE: Quality Counls, LLC



Existing Traffic Votumes
PM Peak Hour

Seasonal Adjustment Factor; 1.0523

Seasonally Adjusted Traffic Volumes
PM Peak Hour

Growth Rate: 0.0093
Number of Years: 15

Growth Factor '1 .1485

PHF
noA
0.94
0.96
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0.95
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SBRT
r/Õ
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JÞ
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0
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0
0
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55
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1ÀE

0
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249
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21
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58
1B

0
0
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162
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¿o
30

247
ót
23
0
0

NBTH
70
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159
7
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I

1 389
0

NBLT
131

40
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276

o

2
32
24
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0
0

EBRT
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14
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0
Þ9
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0
0
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1088
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16
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n oÃ

0.94
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4
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0
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167

7
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2
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0
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0
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0
0
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0
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Borch ers D rìve/Edy Road
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Borchers Drive/Roy Roqers Road
Highway 99W/South Site Access
Edy Road/Site Access



Adj usted Background Traffic Conditions
PM Peak

Background + Site Trips Traffic Conditions
PM Peak Hour
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0
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0
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0
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o
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29
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o

2
39
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¿
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17
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0
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6
2

EBTH
1319
1516
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0
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SEIH
122
21

303
900JOO
aÊ4oJt

1

443
428
39

2513
0

sStr
20
46
194
140
64
338
129
aa

22
0
o

WBRT
36
62
169
520
õ¿

362
343
98
29
0
0

WBTH
1 889
2199
1 982
1 868
67
aol

0
8s
900

0
651

WBLT
248
314
281
294
,)Â

¿ô

0
38ô
22
0

137

NERT
zôt
157
196
124
J¡

299
82
28
0

196

NBTH
85
48

319
349
192

548
683

9
1747

0

NBLT
158
48
381
356

o

2
39
29
312

0
1a

EBRT
92
II

79
241
I
0

84
65
219
60
11

EBTH
I 338
1 563
1 383
995
45
371

0
67
674

0
551

EBLT
154
13

2A4
262

2
87
o

120
I
0
0

lntersection
Highway ggWiSunset Boulevard
Highway 99W/Meinecke Road
Highway 99W/Edy Road
H ighway 99W/Tualatin-Sherwood Road
Elwert Road/Edy Road
Borchers Drive/Ëdy Road
Langer Drive/Sherwood Boulevard
Century Drive/Shen¡¡cod Boulevard
Borchers Drive/Roy Rogers Road
Highway 99W/South Site Access
Edy Road/Site Access



'l

TRIP GENERATION SUMMARY
Pfeifer Zone Change

Total
?o7

5,730
-1,948
1,110

4,767

Out
199

2,865
-974
s55

-261
2,384

ayWeekd
ln

too
2,865
-974
555

-261
2,394

Total
41
q)7

-1 80
206
-96
498

Out
óU

zl+
-90
103

-48
269

PM Peak Hour
ln
11

253
-90
103
to

229

Total
27
)44

-86
56
-26
222

O¿t
Ct

98
-43
2c
-tJ
IJ

AM Peak Hour -
ln

21

153

43
31

-t-7

149

Size
1 1,000
77,000

4,500

Use
OfficeMedica

Centersh

kanBD

Scenario

Scheme'l

otalTri

Total
602

4,767
4,165

Out
301

a 2Õ^

2,083

ln
301

a 1OÀ

2,083

Peak Hour
Total

64
498
434

Out
24

269
245

ln
40
t)Õ
189

AM our
Scenario tn Out Total

Zon 12 35 47
Zon 149 222

Net lncrease in Site T 137 38 1



b
TRIP GENERATION CALCULATIONS

Land Use: Single-Family Detached Housing

Land Use Code: 210
Vartable: Dwelling Units

Varíable Value: 63

AM PEAK HOLTR

Trip Rate: 0.75

WEEKDAY

Trip Rate: 9.57

PM PEAK HOI]R

Trip Rare: 1r?l

SATURDAY

Trip Rare: L0.10

Source: TRIP GENERAT¡ON, Seventh Editlon

Enter Exit Total
Directional
Distribution

a<ol
LJ /O 7s%

Trip Ends

Enter Exit Total
Directional
Distribution

63% 37%

Trip Ends

Enter Exit Total
Directional
Distribution

50Vo 507o

Trip Ends

Enter Exit Total

Directional
Distribution

50% s0%

Trip Ends



le
TRI P GEN ERATION CALCULATIONS

Land Use: Medical-Dent¿l Office Building
Land Use Code: 720

Variable.: 1,000 Sq Ft Gross Floor Area

Variable Quantity: fl.O

AM PEAK HOUR

Tríp Rare: 2.48

WEEKDAY

Trip Rare: 36.13

PM PEAK HOTIR

Trip Rate: 3.72

SATURDAY

Trip Rare: 8.96

Source: TRIP GENERATION, Seventh Edition

Enter Exit Total
Directional
Distribution

79% 2r%

Trip Ends

Enter Exit Total
Directional
Distribution

27% 73%

Trip Ends

Enter Exit Total
Directional
Distribution

s0% 50%

Trip Ends ii::::Í99

Enter Exit Total

Directional
Distribution

50% 50%

Trip trnfl5 i:j:i:i49i:i::Ì: riiiì..99r.:i:..



b
TRIP GENERATION CALCULATIONS

Land Use: ShoPPing Center

Land Use Code: 820

Variable; 1,000 Sq Ft Gross Leasable Area

Variable Value; 17.0

AM PEAK HOUR

Trip Røte : Ln(T) :0.60Ln(X) +2 -29

WEEKDAY

Trip Rate ; Ln(T) = .65Ln(X) + 5.83

PM PEAK HOLIR

Trip Rate ; Ln(T) :.66Ln(X) + 3.40

SATTIRDAY

Trip Rate; Ln(T):,63Ln(X) +6.23

Enter Exit Total

Directional
Distribution

6r% 39%

Trip Ends :,,IÐ.l

Enter Exit Total

Directional
Distribution

48% 52%

Trip Ends ttÈ4,ttta

Enter Exit Total

Directional
Distribution

sQ% s0%

Trip Ends
::l:i:::::::::::::::

¡isisli¡,:
:::¡i:::::::::i!;i:!

'i:?ig15ì.

TotalEnter Exit

5A% s0%
Directional
Distribution

Trip Ends

Source: TRIP GENERATION, Seventh Edition



le
TRIP GENERATION CALCULATIONS

Land Use: Drive-in Bank
Land Use Code; 912

Variable; 1000 Sq Ft Gross Floor Area
Variable Value: 4,5

AM PEAK HOUR

Trip Rate: 12.34

WEEKDAY

Trip Rate: 246.49

PM PEAK HOTIR

Tríp Rate: 45.74

SATTJRDAY

Trip Rate: 71.21

Enter Exit Total
Directional
Distribution

s6% 44%

Trip Ends

Enter Exit Total
Directional
Distribution

507o s0%

Trip Ends

Enter Exit Total
Directional
Distribution

s0% 50%

Trip Ends

Enter Exit Total
Directional
Distribution

s0% s0%

Trip Ends
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HCM Signalized lntersection Capacity Analysis
712012007

1: SW Elwert Road & H hwa 99W

\í\ ì F\ \ ( ) /.1 Al *J

Lane Configurations
ldeqi Flqwi(ùp.hpl)
Total Lost time (s)

Lane.Util, Facto.r

Frt
Flt,Protectêd'
Satd. Flow (Prot)

Flt:Permitted:

.1
1,eoo 1900

4.0
1.00
1.00
0ieg
187 1

' 
"Qi94,'1776

I
re9q 1e.00' .1

4.0
1.QQ.

0.85
,1,00,.

1 583
l.Q0

1 583

.f
90-0'

,1,00
1.00

..:,o¡..qz

1810

,0¡66,
1 238

1 900
4.0

'1.00

0.85

,1'00'
1 583
1:0.Q

1 583

ï
1 900

4.0
1.08
1.00
o-,Q5¡,

1736
'Oj.Qs,''

1 736

'1900

4.0

.0,95
1.00
l;oo,

3406
1i.00.

3406

{
,1900

4.0
1,00
0.85
1rQ0

1 599
1',00 .

1 599

1900
4.0

0.97
1.00
q.s5-

3467
,0'9þ
3467

t+
1 900

4.0
0.95
1.00
1.00

3505
'1.9s

3505

1 900
4.0

1.00
0.85
1.00

1 509
100

1 509
Satd. Flow

Peak-hour factor, PHF
Adj, Flpw,(l¿ph)
RTOR Reduction (vPh)

La ne Groçtp,Flow:(vph);

0.96 0.96 0.96

110' 1l9o .-'''f4-41;'

01420
1,28'',,:48'.. r'",l

1% 2o1o 2%

i...i7;,7i:r.:20.6' 140', r1.1 93

0161 0
11,93

0.96
189

0
'1se

1%

0.96
1,689

0
1 689

30k

0.96
32
14
18

10/r/o

0

Vehicles

Tu¡:h¡TfÞe:.
Protected Phases
Pqr:mitted,Fda5es
Actuated Green, G (s)

Effec.tiVe, Grgejr,iig : 
(9

Actuated g/C Ratio
Cleal anee:..Tinne,(s)',

,Ptofìr¡
5

10.5
10i5
0.10

4,0
3.0

Pt ot
1

9.4
9.4

0.09
4.0
3.0

Perm

r)

55.5
55.5
0.56

4.0
3.0

I 2

56.6
56¡6
0.57

4¡0
3.0

2

56.6
56;6
0.57

4.0
3.0

o

55.5
55.5
0.56

4.0
3.0

22.O
22:A
0.22
;4;0.:

3.0' Vehicle Extension

v/s Ratio Prot
v/.+Ràtiq.F'e"fft ,'
v/c Ratio
UnifqfnrrP, qtpy..dl,
Progression Factor
I n c-re m entat, D ell.ay ; dZ

Delay (s)
Ley,el o,fiSçFtiçe
Approach Delay (s)

ApprBgch'tj"o,$

, :,,.'i':.,i. ,. :"1;q:...t,, :..tii€ ',¡"Q . .'¡tE, ...,,tf
33 3 46,4 20.1

-,r.t r. 
"ti@,",;,-'ll-ir.1r' 

:':'l "'r';'.D;l: '1ìt,l'- .' i "' l'Ç

0,.07, ,..0;J2
0.33 0,14
3z¡.9; :e't:+
1.00 1 .00
:2,12 ,.0'¡Q',

35.0 32.2

'oo¡L$''0.81
37¡0,
1.00
?"2:A.

59.7

c0.08
,9.,1,3 . i' ,

0.13 0.77
13.1.! :,4.3'¡6

1.00 1.00
:0;B' !7,¡6
32.1 61.2

0.35 0.05

0.58
4.9,4

0,92
1.8

41.5
.E

1945
ú.48

837

0,02
0.02
10.0
1.87
0.0

18.8
B

0.62
14.;5

1.00
1ji5

16.0

o;05
0.05

9,7
1.00
0ìl
9.8
',a

0.87
19,1

1.64
A4t. I

35.5
,þ

35.8.E

ì:: '

HCM Volume to CaPacitY ratio

Acf 
"q"af,g.qi.0.y.c.'|=9tLeF 

gih't(l$ ri: '

lntersection Capacity Utilization
. ì 

^: 
i :j,,$,lfi ;Q{llþ s-tr'..!itp e,;(s.):ii:. .', .'' .,,

ICU Level of Service

..t ..-t..'',:".:'ì:,,,,-',.",, l,ì,,, ...,'..,

0.84

80.4%
AiralisisjR.e,(iódi(mrrr), ,r. ¡- ' ' ,ì ', 

r{,5.

c Critical Lane GrouP

Existing Conditions PM Peak Hour
Lancaster Engineering

Synchro 6 Light RePort
Page 1



HCM Signalized I nters ection Ca pacity Analysis
7120120072: SW Meinecke Road & Hiqhwav 99W

\.Jf \ ¡ F\ \ ( ) / /--{ ( { t-/

Lane Configurations
ldeal Flow'(viphpl)
Total Lost time (s)
LaneiUtil: Factor
Frt
Ftt,Prot"ecteô ''r
Satd. Flow (prot)
Flt:F-eimitted "

r.e90
4.0

1¡0.0,

1.00
,0"95'

1 805
0,i95

1 805

+
1 9q0

4.0
1.0p.
1.00

.1i00,
1792
10Q

1792

lppo
4.0

f .qq
0.85

I rii,Q:q.

1615
'll.;QO,'
'1615

(
1:90Q

4.0
1:00
0.85
1.00

161 5

1"00
1615

1 900
4.0

1,0Q

1.00
0.95
1787
0.95
1787

1900
4.0

0,95
1.00
1.Q0

350s
1.00

3505

I
:1900

4.0
1.00
0.85
1.00

16'15
1.00

161 5

Ì+(rrtf
1900, 1900j 1900 1900 1900
4.0 4,0 4.0 4.0 4.0

1,q0 l'.QO 1 .p0 1,90 0,95
1.00 1.00 0.85 1.00 1.00
0;9J.' ;1i.0O 1100 .0.95 l:00
1752 1900 1615'1805 3471
0.95-, 1'00 1 .00 0,,95 l¡00

Satd. Flow erm

4o
Peak-hour factor, PHF 0,94
Adj, Elsw,.(Vph), 43.
RTOR Reduction (vph) 0
Lane GrguprFtofru,(vph) 43

1752 1900 1615 1805 34

42
:..í',1' .13 1

0.94
,,4

0

':4
0%

0.94
1'6

0

16
0o/o

0.94
2V9

U

219'
1o/o

0.94
1974

0
1974

3o/o

0.94
57

0
57

0%

0.94 0.94 0.94
45, ,' , 4,5, , ,1.-3.5

000
; ..,45. ' .:{,9' "1.3Þ.3% A% 0o/o

0.94 0.94
1,2 ,13.95
00

,:J2 , 1395
0% 4%Vehicles o//o

Protected Phases
Pei'm¡tted;Phases
Actuated Green, G (s)

çffec-t¡ve, crêen iiU i(sJi
Actuated g/C Ratio
ciearqno.e:tlflrre¡G)

3
,P¡ot

1

Free

Free
100.0
100,0

1.00

21.5
2ni;5:

0.22
4,,Q

3.0

73.9
73.9
Q,7 4

4.0
3.0

Free

Free
100.0
100.0

1.00

Cl

3.2
J::2

0.03
':4ì0
3.0

87452
Fr,.g,g i 4 Free

3.8 100.0 5.5 6.1 100.0 0,8 53.2
.,,3,,.8,. 100.,Q" ,Þ,5' , ¡6:;1.. J,Q-0..;0, ,',.0,;gÌ ,þ¡r2,

0.04 1.00 0.06 0,06 1.00 0.01 0.53
,..4i0.,.. . ,,4::0': .,{10,'' , .i,..,fiO.''' 4;q
3.0 3.0 3.0 3.0 3.0Vehicle Extension

v/s Ratio Prot
vls'Rätlq.iPenî
v/c Ratio
L,nifcÍrm De[ayi,.d-l
Progression Factor
Inar.q m ertta! ::P-e lqiy, dZI
Delay (s)
Levef .qf r$er.t(ge
Approach Defay (s)
App.ro'ai.hilig8; 'i

0.01

0.28
46,8
1.00
2:Z

49.0

0,47
45.:.E

1.00

c0.02

0.39
45i2

0.86
. 49¡ã

0,74
:140:4,

183.2

, '.t,'F

16

0,0'!
0.0.1

0;o
1.00
0:0
0.0

0.73
36,5
1,25
2,8

48.4
D

0.76
7,8

0.61
0.9
5.7
.Â

10.7
B

161 5

0.04
0.04

0.0
1.00
0.0
0,0

A

0.01 c0.40
384 2590
0.16 c0.56

0.76
1,8,.3

0.50
2¡4

11.6
;,: 'B
12.9

..'t:8,

HCM Volume to Capacity ratio 0,69
Actd.e!g.Ej-@y.,9[Ê¡LÊ=e"ç¡ìgth:ffiì il, , ,Ì.d,r i{ 0,' ,1,',,11Sgmtofle"-s.t e ¡..;..
lntersection Capacity Utilization 73.6To ICU Level of Service
Analy-si*Periodr(flin)' ,, ,.1,5. : 

':

c Critical Lane Group

B

8.0
D

Existing Conditions PM Peak Hour
Lancaster Engineering

Synchro 6 Light Report
Page 2



HCM Signalized lntersection Capacity Analysis
7120120073: SW Edy Road & Híg hway 99W

ra?rñ\(1/4(l¿

Lane Configurations ìl
ldeal Flow (vphp0 i 1900

1787

A:e"9
1787

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Faclor 1 00 1.00 1 00
Frt 1.00 0.85 0.85

Fll Pr:oteeted-
Satd. Flow (prot)
Flt,Fermilted .

0.95 ,1,',00 1:00 ' ;9-95 'Q,95., 1 .0-0 'Qi95

1,e90 1900r

1599 1615 1698 1713 1553

I,-Q0. . 1OQ . , 0...95. ,.;;1,lpQ¡ ',, 
1i10.8

1 599 1 61 5 1698 1803 1 553

\ r I \t+1'
1,90.0t 1,90.0 , ,190'0' ,19.001 1,900 1900

4.0 4.0 4.0 4.0 4.0
. 0:,95:, 0:95,-,. l¡oQ 1'00 ' 0,91

1.00 1.00 0.85 1.00 0.99
1,00

4907
1.0Q

4907

Þ
1900

1752

,0i95,
1752

4.0
1,00
1.00
0i95.
17 87

0.95
1787

4,0
0.91
0.99
1.00

4990
1;00

4990

Volu
Peak-hour factor, PHF 0.96 0.96 0.96 0.96

Adj:,Fl.0w-(,ypþ)i:., ,;' .' : í.ff ,''',1'69'.¡: ':11.€4i .,:,Q.0Þ,.''?,5.9',,, ',,:i7.9;:..' ¡1"gti ; lz,s+

RTOR Reduction (vPh)

Lane G¡-ogþy 132.0

Satd. Flow

Hea Vehicles
Trriii"
Protected Phases
Per¡n ittiid, rF hzi.E es:. .

0.96
'.72

n

t0,
2o/o

137
0.96
143

0
0

0%4% 3o/o 5o/,

0.96 0.96
2.$5:'1167:

09
,265 1,9Q1

1% 3%

18.0 38.7
18,0' 38.7
0.18 0.39
4iQ,. 4:o ,'

3.0 3.0

1%

,.i

B

14.8

4t,

Actuated Green, G (s) 12.6

Effeati, .,lG.rp;g{lr= g(s)-r, r;.,,-xll 
',rZ ., ; :!{-1Q,, 

"i,,1,,4-¡p.,t
..1:,7;: ::'.::1:",9 ìr ..',1,8i0:, .i:!,4.6

Actuated g/C Ratio
Cl ea r.a i¡.cê¡Iir¡ Þ,: (s, ) : ,, , ,.4i0. '' :4,10,,' i. l¡0
Vehicle Extension

v/s Ratio Prot
v/s RaiioiPefrir
v/c Ratio
UdiförlrìiD-e!.¿ìy,$,
Progression Factor
I ncr.e...mpnf ãlrDëliíy¡, 4?",' :
Delay (s)
Level ofl,S,ervÍce;

Approach Delay (s)
ApBroÆn^:È-Q$ ''i:'''.:r

3.0 .0 3.0 . rq31'
0.14 c0.380.07

0.48

c0.27

0.81 0.79
:39.2
0,57

:, 4^:V:

27.0
:e

0.98
30,4
0.43
,g;0'

21,9
.a

22.5
.t"

0.80 0.11 0.92
,r 39;;2: ;¡1¡;2r., ff..,$.r*aßì+:{.9.,i9..:r 4îÌ3;"'r.43i-0i, 3q.4'

1.00 1.00 1.00 0.96 0.96 1.80 1.33 1.32

:t¡;.4ir : ',1;-6$î .i"i9lt?ì,'l:'.?,0,Í ,:i,tli.9-j'*3,1i ',, '9 . . ,?-5 ." .3,"rQ'

40.6 5S.0 37.1 59.8 52,0 61.9 B2.B 43.6
:'iE".:., ,'.F. ì, ,''iÞ". ¡¡e ., ¡,rÐi:: ,,lE , 

",F 
,-'9

45.9 57.3 48.6

HCM Volume to CaPacitY ratio
Ac.tü-átg.qiG,jy, !liif,Ðiüi¡,,lu¡¡l:.:
lntersection Capac Utilization

c Critical Lane Group

0.89

Existing Conditions PM Peak Hour
Lancaster Engineerìng

Synchro 6 Light RePort
Page 1



ffCS+" DETAI REPORT

Analyst

Agency or Co,

Date Performed

Time Period

lr AJ

Lancaster Enginoering

6n2n007

PM Peak Hour

lntersection

Area Type

J urlsdlctlon

Analysis Year

Project lD

Hwy 99WEdy Rd

All olher aroas

ODOT

EX Cond

07038 - Pfeifer Zone Chango

EB WB NB SB

LT ÏH RT LT TH RT LT TH RT LT TH RT

NumberofLanes, Nr 1 3 0 1 3 0 1 1 I I 1 1

Lane Group L TR L TR L LT R L T R

Volume, V (vph) 1BB I 204 o9 245 I 696 137 293 248 171 122 181 177
o/o Heavy Vêhicles, %HV 3 5 2 1 J 0 I 1 4 I 1 0

Peak-Hour Factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Protimed (P) or Actuated (A) A A A A A A A A A A A A

Start-up Lost Time, l1 2.0 a^ 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Extension of Eflective Green, e 2.0 2.0 2.0 2.0 2.0 ¿,u 2.0 2,0 2.0

Arrival AT 3 3 3 3 3 3 3 3 3 3

Unlt Extenslon, UE 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

FilteringlMetering, I 1.000 1.000 1.000 1.000 1.000 1.000 1.00Q 1.000 1.000 1.000

lnitial Unmet Demand, Qo 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Ped / Bike / RTOR Volumes 0 0 0 0 0 0 0 0 0 0 0 0

Lane Width 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Parking / Grade / Parking 0 0 o 0

Parking Maneuvers, Nm

Buses Stopping, Na 0 0 0 0 0 0 0 0 o 0

Min. lime for Pedestrians, Gp J.¿ 1)

Phasing Excl. Left WB Only Thru & RT 04 NB Only SB Only 07 OB

T¡ming
G= 7.0 G = 10.0 G = 33.0 c = 17.0 G= 11.0 tr=

Y= 4 Y= 6 Y= 4 Ye 4 Y:
Durat¡on of Analysls, T = 0.25 CycleLength,C= 100.0

WB NB SB

LT fH RT LT TH RT LT TH RT LT TH RT
Adlusted Flow Rate, v 196 1 326 255 I 910 305 258 178 189 184

Lane Group Capaclty, c 1 616 375 2340 304 320 264 197 207 178

v/c Ratio, X 1.59 0.82 0.68 0.82 1.00 0.81 0.67 0.64 0.91 1.03

Total Green Ratio, g/C 0.07 0.33 0;21 0.47 0.1/ 0.17 0.17 0.11 0.11 0.1 1

Uniform Delay, d1 46.5 30.8 36,4 22.8 41.5 3g.g 38.9 42.6 44,0 44.5

Progression Fac(or, PF 1.000 1.000 1.400 1.000 1.000 1.000 1.000 1.000 L000 1.000

Delay Cafibration, k 0.50 0.36 0.25 0.36 0.50 0,35 0.25 0.22 0.43 0.50

fncremental Delay, d2 301.8 3.5 4,9 52.4 14.1 6.6 7.1 39.3 76.6

lnitial Queue Delay, d3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0

Control Delay 348.3 J4. J 41.3 25.2 93.9 54.0 45.5 49.7 83.4 121 .1

Lane Group LOS F (/ D C F D D D F F

Approach Delay 27.1

Approach LOS E E E

lntersection Defay 54.3 X" = 0.95 lntersection LOS t)
Copyrighl @ 2005 Univers¡(y of Florida, Alf Rlghts Reseryed HCS+ru Yutt'on U.rt Generaled: 7120n0O1 10t47 AM



HCM Signalized lntersection Capacity Analysis
7t20120Q7

4: SW Rov Roqe rs Road & Hiqhway 99W

r -Þ f ,F +- Ú- 1 / f Ç / ¿

Lane Configuration
ldeaIEtow (v.php.l).

Total Lost time (s)

¡¿¡s Util;;fàelor
Frt
FlLProJected ,

Satd. Flow (prot)

Flt Pè-rmitted,' '

4.0 4.0
J Qg 0.97'
0.85 1.00
,"!.0.0],¡.q.s.s., .,' I ioo:

lï
l9o,o 190Q

4.0 4.0
1.00 ,' ! -Q0
0.85 1.00
l.;Qo ,0,.9.5

1538 1752
1'0Q'.0'95,
1538 1752

S \t(
'1900,. f 9.Q0 1,90q ,, 190]Q

f
1e0q

4.0
1'9,.0.

1.00

+++
1elQ:

4.4

,0,9.¡
1.00

1n-OQ

4893
1i..00

4893

I
I 900

4.0
1,00
0.85
1:00
1482
'l:oo

1482

ï
1 900

4.0
1.00
100
0,95
1703
0i95:

1 703

'19001

4.0
1',00

1.00

,0i95
1 543

.org5
1 543

3367
.0.95.
3367

4.0
0.91
0.99
1.00

5025
1.00
5025Satd. Flow

Vol
Peak-hour factor, PHF

Adj,:Elow,,,($h)''
RTOR Reduction (vPh)
Lane.GiQup,iFl'(VPh)'

0.92
,31õ

0

3l¡5.,

4o/o

0.92
1,5.9

121
,32

5o/o

0.92
,24.8.

0
248
3%

0.92
9:16

0
.e1,6

6o/o

g6'

0.92
202
136
66

9o/o

0.92
2VB

0
278.
6%

0.92
1746

10
1 BB5

ao/

137
0.92
149

0
0

2o/o
Vehicles

luln Ferm

c

32.6
32,,6

0.33
4r0
3.0

J7

32.6
3.?.0

0,33
., 4,'o

3.0

16Protected Phases
Permitted,Ftr?..Êès,,
Actuated Green, G (s)

Effectivelc.neeF, g(s),
Actuated g/C Ratio

9.0
9"i0'

0.09

20.4
20.4
0.20
4"0
3.0

38.0
38:0
0.38

4.0
3.0

c
0.22 0.22 0.15
4¡0 ,,1 4;p, a;0

3.0 3.0 3.0Vehicle S 0

0.18 c0.14 c0.1 6
483 191.0

c0.38v/s Ratio Prot
vfs'ßâtþ:Bê;r,in'.
v/c Ratio
L,n¡ioim, Délq}7ì- d1

Progression Factor
t R or'e mÞ n ta I iDè I a'Y, : d2

Delay (s)
Leve,l:ojSerViçe ,

Approach Delay (s)
AÞp"r¡ggettrli.qS,t*;. .

AnÊlysl.åiRe,.,r:.tþ,"'{tf ûtr.ti,),r

c Critical Lane GrouP

39;3,
1.10

,JQ;3

68;6
..:8.' 'lLr

0.19
0.14

0.57 0.14
27,,9 23i8
1.20 3.60

.1..0 0.4
34.6 85.8

EF
45.1

'D., .

O.fg ,.,',,,;ì: ', ,:..''.,i..'0l08r-" ,,."',, ,

0.'10 0.93 0.82 0.08 0.94

3-lr.-9 q{:;:l 37'¡1 ' 3Qi9 42'1'

2.44 1.00 1.00 1.00 0.47
'0i.'t ,.q2i3, . {?i6 ,q.l' :30.i8

77.8 77.0 49.8 31.0 50.6

FEDCE

0.80
37.9
1.00
12,.5

50.3
D

0.99
30.8
1.00
1.7.1

48.5
D

48.7
D

77.3 58.1

. ,,., ,i'.Fl . 1,.:,. ,,., i.,Er. . . ., ....',.. .

ll.qgiqì. '::,'ìs.g¡þ¡9¡¿L-o--s-.1¡!íll1ei(pJ-,",
86.1% ICU Level of Service

Existing Conditions PM Peak Hour
Lancasier Engineering

Synchro 6 Light RePort
Page 4



ALL.WAY STOP CONTROL ANALYSIS

Analysl

A0ercy/Co.
Date Perfümed
A¡alysìr lime P€riod

GAJ

Lancoslot Eogineadng

6/t 3/2007

Inlersecl¡on

Jurisd¡clioo

Ana¡ysis Year

Edy Rd/Êlwod Rd

SheNood
EX Cond

07038 -

Eas(^VeslSlreel: SW Edy Road No.lh/Sdlh Slree(: SW El\va¡lRoad

t-ã¡<.-r.,jr'ì:.i,Ì1:,tr:;dl.r

Eas(bound Weslbound

L f R L f R

Volume (velvtì) aÔ B 5B 54

%fhrus Len Låne

Nodhbound Southbound
Movemenl L T R L T R

Volumo (veh/h) B 167 56 306 14

%Thrus Left tang

Easlboond Weslbound Northbound Soulhbouñd

L1 L2 LI L2 L1 L2 LI 12

Conliquralim LTR LTR LTR IIR
PHF 0.97 0.97 0.97 0.97
F¡ow Râle (v€h¡ì) 50 136 207 386
% Heaw Vohlclo! o I 2 1

No. Lånes 1 1 1 I
Geonetry G.oup I 1 1 1

Durat¡on, T 25

L6fl-furns 0.0 0.2 0.0 0.1

trop. R¡ghl-TurN 0.2 0.4 0.1 0.0

Prop. Heavy V€h¡cl€ 0.1 0.0 0,0 0.0

hLT{di 0,2 u.¿ 0.2 ñt 0.2 0.2 0.2 0.2

hRT-adj -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6

\HV-âdl 1.7 1.7 1.7 1.7 1.7 1.7

hadJ, æmpul€d

iì¿"iliftfl.erËi5ätûûåTriåf üf I$
td. t l,,"l 

"rir" 
(il

0.0

s.20

-0.2 -0.0

3.20

0.0

3.20

ÌqîJ:,Èiì.å*.,,Þ"{Sà

K, in¡l¡al 0.04 0.12 0.18 0.34
hd, linal value (s) 5,60 5.24 4.87 4.72

x, l¡f,alwlus 0.08 0.20 0.28 0.s1

Move.up line. m (Ê) 2.0 2.0 2.0 2.0

S€M@ Tim€. t. (s)

ffiËetrtrsverewffffi
3.6

Easlbound

.l-l

Weslbound

to

Norlhbænd Sfrlhbound

L1 L2 L1 12 L1 t2 L1 L2

:apacily (vsVh) 300 386 457 636

D€lây (sr'veh) LA8 oF) 9.76 12.45

LOS A A A B

Appro¿ch; D€tay (slv€h) 9.08 9.52 9.76 12.4 5
LOS A A A B

lnt€.sæl¡on 0elay (s/veh) 11 .01
nlâEecllon LOS I

Copyr¡oht @ 2005 Uoiv€rs¡ty of Fltrida, All R¡ghls Reseryed HCS+IM Verrlon 5.21 G€n€Gled: 712012007 10:47 AM



TWO.WAY STOP CONTROL SUMMARY

lntersection
Jurisdiction
Analysis Year

Century Dr/Sherwood BIvd

SheMood
EX Cond

Anafyst
Agency/Co.
Date Performed
Analys¡s Time Period

GAJ
Lancaster Engineering

6/t 3/2007
PM Peak Hour

Pfoifsr ZoneP
BoulevardStreet: SWStreet: Sl4z Drive

a.25Or¡entation

SouthboundNorthboundM Street
64a

1Movement
RL TRTL

3B5895271547Volume
0.960.96 0.9696PHF

1054 613569¿oFlow Rate, HFR

00Percent Heavy Vehicles

UndividedMedian Type
00Channelized
01101 1s

TRLTRLuration
I0

ndEastboundMln
1210a I
RTLRL T

76161')') 17
960.96 0.960.0.96 6Peak-Hour Factor PHF

16 7063Ãó1a 17Hourly Flow Rate, HFR

0 I0t0 0Percent Heavy Vehicles
00Percent Grade (o/o)

Flared Approach
00

00RT Chan
01000 I

LTRLTRfiguration

EastboundWestboundNorthbound Southbound

11 12108 94 71ovement
LTRLTRLLLane Configuration

9815854¿ov (veh/h)

139115876 946C (m) (veh/h)

0.710.0s 0.06vlc
4.0210.840.180.0995% queue length
76.9283.0a2 9.0Delay (s/veh)

FFA ALOS
76,9283.0Þelây (s/veh)

FFLOS

Copyr¡ghl @ 2005 Universily ol Flor¡da, All Rìghls Reserved HCS+ru Veß¡on 5-21 Genemled: 7120/2001 10147 AM



HCM Signalized lntersection Capacity Analysis
Z: SW Lanqer Drive & N Shen¡rood Boulevard 712012007

Lane Confígurations
ldealiF,low,r(Vphpl)
Total Lost time (s)
Lane.Utlt:.,F.actor:
Frt
Flt Protected
Satd. Flow (prot)

Ftt PerrnÍhed 
' 
"

rÈ
1.9001 1:90O. :1.900

4.0 4.0

, ' liqo:' :,¡l.oo
1.00 0.88

,. ,0€Þ,!q0
1752 1630

'.. r Q¡Qfir,;1ì0P
1752 '1630

T
1900

4.0
t -00
1.00
0..9s
1787
0;95
1787

1q00.
T

190.0'
4.0

,1,,00.

1.00
oirgQ'

1 805
0.gs

1 805

Ît
I 900

4.0
;1:00
0.99
'1.00

1 889
1,,00

1 889

1 900
ï

1 900
4.0

1.00
1.00
0.95'
1736
0,95

1 736

f"
1 900

4.0
1.00
0.93
L00

1 690
1..00

1 690

1 900

Satd. Flow

Peak-hour factor, PHF
A.dj¿ E tÞft(gp.þ)..', 

:,"':

RTOR Reduction (vph)
L âne.e roitÈ | ËJöw(Vp lii

0
.,8-B',

1o/o

68
5,{''

ao/¿/o

189
'11ì9.

2%

34
0.94

36
0

36
4%

0.94
359

28
608
oo/^

260
0.94
277

0

0
0%

'289
0.94 0.94 0.94

00
','iQ,,, 'ìe93.'0% 3%

01
1'06.' 347
0% 0%H Vehicles

74
Prot

16 52J BProtected Phases
P-ernritled' Fhaseg
Actuated Green, G (s)
Effec.tiüe. Qreè.n;" g, (s)

Actuated giC Ratio
Cl èErqnçe.: .Time (i¡), 

.

16.0 20.3
,. i1Q¡0 ",?0;3 ,

0.16 0.20
., - :t. :,4',,9:, ,4u,0 . ,

5.6

:5;6:
0.06

' ,4ì"q

3.0

9.9
..O:Q.
rY.!í:,.

0.10

.'4..o,
3.0

22.9
22,.9,
0.23

4.:.0:

3.0

53.7
53.7
0.54

410.

4.4
4,4

0.04
4.0
3.0

35.2
35.2
0.35

4'0
cnVehicle Extension 3.0 0 n

v/s Ratio Prot
v/s.RgtlorPoq¡r¡¡,
v/c Ratio
Uniförm D.elâiì" d1.

Progression Factor
f noig¡ft q[(at;Qþ!ay"' d2
Delay (s)
tèVê=[i:OÍiSê.!:i/,i9-.p, :,''
Approach Delay (s)

AnBr,cjåf¡ItH,9Þ,ì ;'.,.

c0.17 c0.23
,....1.,.1,.: :..

1 ,05 0.54
,, ': ,4åì8 ,$5.r7, .'1.00 1.00
,,,..' :g,$¡{r. , '1i.9,:

108.4 37.5

0.06 c0.1 I

0.88 0.32
46.9, . ",4,'I:iS'

1.00 1.00
: '5,!16' - li,f
100.4 43.0

, :, lF-., ., ..,:ìÐ.,,...,:. -i,i1, . =11ìF¡.,,.1,t.P.
67.1 68.9

. ,.,E -.,:,. 'rt , , ' E'.'

0.26 0.34
3l:6- ,13,1

0.99 0.90

' Oig; , ,,0,6
32.2 12.4
, :i..@., ,:',.8.

17.0

.:.E

c0.02

0,47
46j7
1.00
4.6

51.3
E

c0.38

1.02
32'.4.
1.00
42.6
75.0

E
73.7

E

H
HCM Volume to Capacity ratio 0.90
Retüa!eg.¡GJç1.ç*F.ng,thì('Ð,.,',,., .,.': ,1,q.q9,.,,:,.¡S¡[¡ip.rto,illlme.(q)
lntersection Capacity Utilization 77.5% ICU Level of Service
Aaa!.yqþR,9.!iòii;(fuiti), ,, ',,, : ..,,;.'':, ,,,,,diS-., , ,r.,.j', '. "'. , ' 't,

c Critical Lane Group

.E

1,6i0

D

Existing Conditions PM Peak Hour
Lancaster Engineering

Synchro 6 Light Report
Page 5



TWO.WAY STOP CONTROL SUMMARY

lntersection
Jurisdiction
Analysis Year

Cenlury D rlShe rwood BIvd

Sherwood
EX Cond

Analyst
Agency/Co.
Date Performed

Analysis Time Period

GAJ
Lancaster Eng¡n€ering

6/1 3/2007
PM Peak Hour

Zoneect
BoulevardStreet: Sl,4Street: StV

0.25POrientation

or Street
6542 31

RTLRTL
J8547 71,ç

0.960.96 0.960.960:960.96Factor PHF

613 ?ó547a56926Hourly Flow Rate, HFR

00Þercent Heavy Vehicles

Und¡v¡dedMedian Type
00RT Channelized

1 0101 1Lanes
rRLIRLConfìguration

10

SMI
t/10o8
RTR tTL

5717Volûme
0.960.9660.960.96Factor

7063 165917Flow Rate, HFR

1000 20Vehicles
00

Flared Approach

Percent Grade

00
00RT Channelized
0I0 00

LTRLTR

EastboundSouthbound WestboundNorthboundApproach
1211o 107 I41Movement

LTRLTRL LLane Configuration
981585426v (vehlh)
139115946876C (m) (veh/h)

0.711.370.03 Q.06vlc
4.0210.840.09 0.1895% queue length
76.9283.0ot 9.0Conkol DelaY (s/veh)

FFAALOS
7ñ9283.0oelây (s/veh)

FFroach LOS

Coplaighl @ 2oos Universlty of Flor¡da, All Rlghls ReseNed llOS+tu Y".",on U, Gene€led: 7l20nOO7 1O:4A AM



HCM Signalized lntersection Capacity Analysis
9:SWR R ers Road & SW Borchers Drive

j
-Þ

\¿tt
712012007

<_ \1 I r \. [ ./

Lane ConfÌgurations
tdeal ;Fto.w, (ùphp!)' 

.

Total Lost time (s)
La¡e.UJif ,,FâÇ16.f1 ::,,,'
Frt
Flt:Pr,olec.ted. . '.,

Satd. Flow (prot)
Flt fe¡rnitted, '

T1'
1900. ,'1ep.0,,

4,0 4.0
. fi00:. ,¡,11.Q-Q.

1.00 0.97
,Ai9_5 1,:00

1597 1681

0j9.5, ' 1,.00, ,

1597 1681

T
1.90p.',;,'!,9.0f.i','

T
190,0

T
,1900

4.0
1,0q
1.00
0,,95

1703
, 0,95
1703

Þ
1900

4.0

1..00
0.98
1:00

1 866
1.00

1 866

1 900
4.0 4,0

., .iiQS,:.,.::1.r;9.0¡"..':,.. 
.:

1.00 1.00
t.0¿.95, ' :1 :09
1703 1838
0 j9.5 lì00 :

1703 1B3B
,{

Satd, Flow
Volume
Peak-hour factor, PHF
A$i, FloW{üþh)i,: i',',,'
RTOR Reductìon (vph)
l-B n e; Gr*og þi F 

I aw.ift p"h)..,

0.9'1 0.91 0.91 0.91 0.91 0.91
:' ':9,, ''ì64$, , 1i8p:,, ,, ,,1!¡,;;,1.I,QZ.'.1'..27:

090010
' I , 824 ,.i0 '2lr Q0,B '0

13o/o 11% 3% 6% 3Yo 0%

5
ol

Ã

0

0

0.91
¿o

0

0

0%

0.91
21.

0
'21

6%

0.91
37

4
'39

0%

0

Vehicles 0%

Protected Phases
Permí.ttedtBþ,a.se8
Actuated Green, G (s)
Effeotjve.G ie éÆ gr (lf )Ì
Actuated g/C Ratio
elêaia np.ð-ll í.F1.Þ (.$[

7438

0.8 53.6 't .6 54.4
,ÌrA:lp¡,¡þ3j6¡.,... .,, ;,.-¡.9;iÌ,;9*{},.,r .r :

0.01 0.54 0.02 0.54

" l1i¡Q';.. :'i1Í0,:] .,,',':.' : ii.4'i0J.:',:,"4fi:r :,''
0.27

: ',4.'j.q

3.0

Prot
1

i
2.0
,2.4

0.02

.4.0
3.0

13.8

J'3.4
0.14

4.0
3.0Vehicle Extension 3.0 .0 3.0 3.0

34
0.01v/s Ratio Prot 0.01 c0.50 c0.01 0.48 0.02

v/s¡ fi.a,t[g Fg¡¡n . '. , , ' ., ]

v1c Ratio 0.69 0.91 0.78 0.89 1,03 0.04
unifôrmiDe..tqvidl. , 49''5: '21':,.1:,, 49i0, ,i3.Oir.t-, ': 4*i5 ,zr:0
Progression Factoll.00 1.00 0.83 I.56 1.07 1.36
lnçç1þ,ig¡..1¡i¡.9elAy,dz ,9.6t?, 1.3ì.5 ,,,. 

' : ;62;¡5' ..6i9. , ' 5,Qi4 g.l
Delay (s) 145.8 34.6 103.0 38.4 96.0 36.9
Levef'.o.Í'Seffþe,i: . , .1'.,Fr,,¡i'rQ..,,,, ,. :'' ..1¡,,.. if$ , ' .,ïF: '.,Ð,
Approach Delay (s) 35.8 39.9 89.3

0.62
4B:6
1.00
29,0
77.6
'..'E

HCM Volume to Capacity ratio '0.82

Ac.tr{Ate"diie"tg,.j.qÈ.&ÞF.ffii.€ii¡)¡iì,., , , n'';; ¡{rO'GiÌ'O , :jri:.j,g".tltU:1g,.l¡¡lg.s.[¡;{þ.o.(gJ-¡: 
.,

lntersection Capacity Utilization 69,9% ICU Levelof Service ,

Aniili,sts:PtÇljdil:.i'(ihrfl)-,; ,,,,,,i:ij:-,,i,..i'.,-..,'i{,Q.,.,:: '.,::.".:.',,ì. ir' i'I , ., ,

c CriticalLane Group

., . .' , 16i0, '

c

Existing Conditions PM Peak Hour
Lancaster Engineering

Synchro 6 Light Report
Page 6



HCM Signalized lntersection Capacity Analysis
712012007

Elwert Road & HiqhwaY 99W1: SW

.-f\ I /ñ \ () /4 ç/ rr

.1 I
1900 1'90Q, , 1900

4.0 4.0
1,,.0.0 1:.oo
'1.00 0.85

, r r. ,0¡9,9-:'-,, ,1 .00:

.1
1.,900' ,1900 ' 

'1900
4.0 4.0

, 1¡0O. 1.00
1.00 0.85

\f+rLane Configurations
ldeal Fiow.(VphP[),
Total Lost time (s)

Lane Util. Factoi
Frt
Ftt PiotectÞdi.i ,. .

Satd. Flow (prot)

FllF.erm:itte.Ê .: .i ,

1900 1900
4.0 4.0

1.Q9, o.!9þ

1.00 1.00

.1900'
4.0

l.g0
085

\ï
1q00

4.0
0.97
1.00

190.0

4.0

Q.s5
1.00
'1i.00,

3505

(
1900

4.0
1.00
0.85
1,t00

1 509
1:00

1 509

: . ,.,,¡i;": . .. .,:i.O.,ff :,,. :, ,1 ...9^9, ,Ql9.5. ..1.00,, i1.rQ0,.,,0,95

187 1

j-.-,, ' : ',.0.i.9.4

1 766

1583 1810
",,.jffi ,,.;i..,i,...,:. :lOi6.áJ,:

't 583 1194

1583 1736

.nrp.O'.. 0¡Q.5i

l 583 1736
lj.qü,:0¡99 il,.00

3505

3406

1iþo-,::
3406

u67

Satd. Flow erm

Peak-hour factor, PHF

Adj. FiowfvPtÍ|' :'.'
RTOR Reduction (vPh)
tane Gr:qqp Flg.üyi(vPh)

0.96

89 .'

0

0.96
1,942

0
1942

.ìo/-

36
0.96

38
15
23

10/I/O

0.96 0.96 0
,;100!: . ì:474

0
13:I4

6%He Vehicles

Turn
Protected Phases
Permitted;Fhasg.s, .

Actuated Green, G (s)

EFtêc'llve¡ Gr.qègi; g.(sJ .

Actuated g/C Ratio
ClearariQe.: Tjr.ne,(9,

54.1

94,1,
0,54
''4,0

3.0

8.9
8;9'

0.09
4,9.
3.0

54.0
54.0
0.54

4.0
3.0

Perm

o

54.0
y.0
0.54

4,0
3.0

4
' , : ,' 4

25,0 25.0

"2;ÞrQ,.. r25i0
0,25

4ro
3.0

I 6

I Vehicle Extension
8:15

v/s Ratio Prot
vls..R{tio;FiÞ¡"m ,':
v/c Ratio
Unlforfi'D-p-.lêi;.d¡' i ;':"'' ..3Jì*i,: 2"9j:9','''
Progression Factor 1.00 1 '00
lhcærnentalrÞêlay,,d2: . :2;0:" -'1:,5

Delay (s) 32'7 31.4

Levetgf¡'S-grvjGg ": 'c, :C
Approach DelaY (s) 31-9

App"llõ*Epþiì$*@,]Si,i.ri l.t, ': ,.. '.;-: :.''|-@n: ,14,.'ir' ":'

c0.09 0.40
CI.d$ .,' , .i,,r ' ,' ,0.Q6i I

0.26 1 .03 0.75 0.06

, 35ilÈ,,.i3G;:1. a5;9,
1.00 1.00
.1ji6 , .7q.0

31.7 124.5
c.. ,iF'

0.33 0.24 0.85
1:û I1'0.9
1.00 1.00
, 2.8 " 0;1
20.4 11.0,e ,ts

30.1

0.06 c0.55

0.72 1 .03

4.4;3.,, Z3.O

0.97 1.41

4!4, 22.6
47.6 55.0.D 

D
53,5

. '8.'

0.03
0.03
10.7
1.44
0.0

15.5
B

...'Dj:, '-.. ,..i..t: ,.-.''.'r .': 'lS I

HCM Volume to

lntersection CaPacitY

AnatysjgP-.erið.d'(hinl.'",,'','',,,ì
c Critical Lane GrouP

': :t:,,,.,S.$fl.1.,-qf fo"stilt¡ne'Fi),'
ICU Level of Service

'' ': '-' .' ,.',

Background Conditions PM Peak Hour

Lancaster Engineering

Synchro 6 Light RePort
Page 1



HCM Signalized lntersection Capacity Analysis
2: SW Meinecke Road & Hiqhway 99W 712012007

ú\ I F\ \ ( \ i ¿a ç/ \-/

Lane Configurations
rìjeql, F:lþ,lii hilt),,,
Total Lost time (s)
Lane Util: Fäctor'
Frt
Flt Protected,
Satd. Flow (prot)
qt.Pgfpilted,.: ,,

190p: ,
,,J,SQ-0..

ï
,',19Q0;.

4.0 4.0 4.0 4.0
1.00 1.00 1.00 1.Q0

1.00 1.00 0.85 1.00
0;95',,.1..00, . 1;0.0',Q,95
1805 1792 1615 1752

,,0.9.Þ, ., l: . .l',99.ì, 0:9--$.

1805 1792 1615 1752

+f
19.p.0' ,1,9..98.:

4.0 4.0
l -ooi 1,0-g-.

1.00 0.85
1..00 .1.00

1900 16'1 5

.,,1iQ,$-,,,'!,..00, :

1900 161 5

l''00 .,' 1;9Q, 0'95:
3471 1615 1787

I
r1900.

4.0
1.0p,

1.00
0:.95

1 805

l s00.
4.0

0.95
1.00
,1..00

347 1

I
I 9oo

4.0
L00
0.85
1:,00

'161s

1.00
.0.95
1787

1.00
1:'00

3505
'1.00

3505

1 900
4.0

1.00
0.85
1.00
to tD

1,00
1ô'15

T
1e00,1900
4.0 4.0

1.00 0.95

Satd. Flow

Peak-hour factor, PHF
Adj'.Fl.d"Pj.ßph)¡''' .:'
RTOR Reduction (vph)
L a ne Gr oup. .F.lo"wj (yphJ

0.94

"''þ0
,Ð

0%

0.94 0.94
t: 5l' j 157

0.94
66

0
þt)

0%

00
5f' {57

}a/o QYo

0.94
16J 3

0
:t.81,3

4%

0.94
3;2?

0
322
lYo

0.94
2274

0
2274

He Vehicles

Protected Phases 3
Perrñiftei1,fth-a999
Actuated Green, G (s) 3.2
Effepfí¡r1e':,Çreenl,g,(s):' 3:2
Actuated g/C Ratio 0.03
Cle..qrance;Timgiþ) ,4.¡iß' ,

.,tF-rg,..,ç 1. ,'., , ,, -,,.4 , t¡gré '¡.',, :..r.' .

100.0 5.6 6.4 100.0 1.6 48.1

' .19,0,.B:', ,.S:i6',i!.6í,,1o0,0 .,''1.0 , 49.1
1.00 0.06 0.06 1.00 0.02 0.48

: ' riri, ' .,{ìp ., l¡¡ : ¡ ,{i0 ,. 'd¡Q

6o/o
20/¿/o

, Free
o

Free
72.8 100.0
7Z:8 100,0
0.73 1.00
4.0
3.0

4 52
P¡iot

1

26.3
26i.3
0.26
4,0
J.U

F{ee
100.0
1:00:0

1.00

Vehicle 3 3.0 3.0 3.0
:5_ .1OfQ

v/s Ratio Prot c0.03 0.01 0.03 c0,03 0,01 c0.46
v/s Eafii)r.Pe[at,', . ,,,,.. , . 0;*0,9,, ,,.',', .,,,',;*;,. 8.1uQ. .: ,

v/c Ratio 0.84 0.31 0.00 0.52 0.42 0.10 0.48 0.97
ljniform',Qglay,:dl. . ,48.2, ,4gr\ ,.0û ,45¡_9 -: .4.ã¡pl ,,0¡9, 48,8.: 2g;,2,

Progression Factor 1.00 1.00 1 .00 1.00 1 .00 1.00 0.70 0.43
fncr:etnehtår'l,Qdlay,d2: , ,65.1,. ,;.:.,/.¡.!. ,.,qì:q, ,.fi9 .2i3, , ;Q.1. : 8.7,,, 12:4
Delay (s) 113.2 49.1 0.0 50.8 47.3 0.1 43.0 22.8
[e.,!ëJ:-of,$.g¡vj"qê, , ', ;.8-¡'.,1Ð-, :lA ',';Þ, t;i:D r:l'iA:,:,,:,8 O
Approach Delay (s) 87.2 19.4 22.7

2552 1615
0.18 c0.65

0.69
33, I
1.1B

0.4
39.5
'D

0.89
10;5
0.70

. 0.6
7.9

'1 1.6
B,

0.q4
0.04

0:0
1.00
0.0
0.0

A

' . .:.:,.... . .: :.

HCM Volume to Capacity ratio 0.87
actl¡q,!gd.¡@.n'r .1+qng!.h,,i'($r,.,'i;r".r, i,'.j'. ' r'Q -' .r,.,su.6¡s,!¡,!9.sJìif¡e.:(g)i.''ì.,,r' ','
lntersection Capacity Utilizatíon 81.8% ICU Level of Service
AhElhç$'ìEef'19dffifl),,.",,. ,.:,..:: '1.5,, ' ,,. ,'.
c Critical Lane Group

' l2:0
D

Background Conditions PM Peak Hour
Lancaster Engineering

Synchro 6 Light Report
Page 2



HCM Sig nalized I ntersection Ca pacity Analysis
7 t2012007

hway 99W3: SW Edy Road & Hiq

-;-(?r\(1//-t L/ ¿

Lane Configurations
ldeaj, F!ow,(iP.hpt)
Total Lost time (s)

Lane Utll. Factor
Frt
Flt Proteqted
Satd. Flow (Prot)

Flt,,Per,mittp-d.,

4.0
1,,0O

0.85
1i.00

'1599

r ,1..:0,p .¡¡-1,9.9; , ,,0.j.Q,,5¡:

1599 1615 1698

4.0 4,0
0:95 0i.9-5.

1.00 1,00

0r.95:, 
'0;9p.'1698 1712

t+1,
19001,900, 1s00

4.0 4.0
1,.90 0,9'l
1.00 0.99

Q,95 . 1.oo
1752 4908

ï
19.,q0

4.0
1,00
1.00
0i95
17 87
0,i-9_Þ

1787

\
1:9,00.-

I
19.00 .

4.0
1'q0.
0.85
:lioo
1 553

+t1'
1 900

4.0
0.91
0.99
1.00

4990
1..00

4990

1 9001 900
4,0

1.00
1.00
0:95
ttöt
0.95
1787

. ,1;CI,p.
, i 1:-p0 ,.0;9f: ¡li;00

Satd. Flow erm

Peak-hour factor, PHF

A¿jlËö$GÞ.,-h)"' 
i!' "

RIOR Reductlon (vPh)

t-anè Gttiup P¡nç'(v:Þh)
001

¡.50 225, .

169 0 6
,35 2'3S 1517
4% 3% 5%

1553 1752 4908

0.96 0.96 0.96 0.96 0.96 0.96

::; :.'!;$9-' '."22î.'' .'274: , 
"

i59.,. :,:3.9è:',,.,29J,'r ,238 ,i'144:1 '

0.96
.g2

0
0

2%

2:9i3

0
293
1%

0.96
2Q35

ô

2152
3%

0.96
106

0
U

Ao/o

0.s6

0

309

Hea Vehicles
Tutn fype
Protected Phases
Pe.fmitt9ErPhases
Actuated Green, G (s)

EffecJiü4i9, I. 9,9 n,, j g {s)'
Actuated g/C Ratio
Glqaiênçé¡:l.imeì(s),

1% 1o/o

.Prot

J

Prot
16

15.0
.;{.519

0.15 0,38
4,0
3.0

14.0
14:0
0,14
4,0
3.0

38.0
38.0
0.38
4.0
3.0

-4

17.0 17.0 13.7 37.7

:17.0,, .r1'L0 '13:7: :'l7'7
0.17
.4,0'
3.0Vehicle Extension

v/s Ratio Prot
vl-s. Fa!!o"iFç[rn
v/c Ratio
td n-if o rm,P-eJ a.y; d;1,

Progression Factor
¡ ¡ -c¡þ 6pn1ä[:D day,: d2
Delay (s)
levej qÍ,Seruicq,

Appr:oach DelaY (s)

Ap,proac.tr.r,L98. ':,

0

0.18 0,17

. ;.F. .,i...; .F' .D

127.0

0.16 c0.44

49

;43il,i' ,29¡J, ,

1.31

3.-9.i9'

96.5
F',,

1.17

,43,0
0.72
8l;6

112.5
F

1.16
31.0
0.61
70.8
89.8

,F

92.4
F

,8. F

1.03

,,,-a.Çi.."0$,'., 
.:.i js.,,.trqJiqJj,lp-sti,.! 9. ^(,9.):'

92.9% ICU Level of Service

. ,.,1,.,.J.8.,',,,.,..,' .;..,:., '' ' ,,t':.'.i

1?"p
F

Rnal5is.ìRçfi"od(mjn) :''
c Critical Lane GrouP

Background Conditions PM Peak Hour

Lancaster Engineering

Synchro 6 Light RePort
Page 3



HCS+" DETAILED REPORT

Analyst

Agency or Co.

Date Performed

Time Period

GAJ

Lancaster Engineering

a22/2007

PM Peak Hour

lntersection

Area Type

Jur¡sd ¡ction

Analysis Year

Project lD

Hwy 9sWEdy Rd

All other areas

ODOT

RK Çond

07038 - Pfe¡fer Zono Change

EB WB NB SB

LT TH RT LT TH RT LÏ TH RÏ LT TH RT

Number of Lanes, Nr I 3 0 1 3 0 1 1 1 I 1 1

Lane Group L IR L rR L LT R L T R

Volume, V (vph) 228 I 383 79 281 1954 159 345 291 196 144 216 205

o/o Heavy Vehicles, %HV 3 5 2 1 3 0 1 1 4 I 1 0

Peak-['lour Factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Pretimed (P) or Actuated (A) A A A A A A A A A A A A

Start-up Lost Tlme, lr 2.0 2.0 2.0 ¿,U 2.0 2.0 2,0 2.0

Extension of Effective Green, e 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Artival Typo, AT 3 3 3 3 3 J 3 3 3 3

Unit Extension, UE 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Filtering/Metering, I 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

ln¡t¡al Unmet Demand; Q¡ 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0

Ped / Bike / RTOR Volumes 0 0 0 0 0 0 0 0 0 0 0 0

Lane Width 12.0 12.0 12.0 12,0 12.0 12.0 12.0 12.0 12.0

Parking / Grade / Parking 0 0 0 0

Parking Maneuvers, Nm

Buses Stopp¡ng, NB 0 0 0 0 0 0 0 0 0 0

Min. ïme for Pedestrians, Gp 1) J.Z

Phasing Excl. Lefl WB Only Thru & RT 04 NB Only SB Only 07 08

Timing
G= 7.0 G= 6.0 G = 42.0 G = 14.0 G= 9.0 u= ê=

Y= 4 Y= 4 Y= 6 f= Y= 4 Y= 4 l=
Duration of Analysis, T = 0.25 CycfeLength,C= 100.0

EB WB NB S

LT TH RT LT TH RT LT TH RT LT TH RT

Adjusted Flow Rate, v 238 1 523 293 2201 359 303 204 150 225 214

Lane Group Capacily, c 141 2057 304 2589 250 263 217 161 169 145

v/c Ralio. X 1.93 0.74 0.96 0.85 1.44 1 .15 0.94 0.93 I.JJ 1,48

Total Green Ratio, g/C 0.07 0.42 0.17 0.52 0.14 0.14 0.14 0.09 0.09 0.09

Uniform Delay, d1 ¿Âq 24.4 41.2 20.6 43.0 43.0 42.6 45.2 45.5 45.5

Progression Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1,000

Delay Calibration, k 0.50 0.30 0.47 0,38 0.50 0.50 0.45 0.45 0.50 0.50

lncremental Delay, d2 449.1 41.8 2,9 21 7.6 102.9 44.5 51.1 183.8 247.5

lnit¡al Queue Delay, d: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay 495.6 25.9 82,9 23.5 260.6 145.9 87.1 96.J 229.3 293.0

Lane Group LOS F C F C F F F c F C

Approach Delay 89.4 179.6

Approach LOS F C F F

lntersection Delay 90.7 X.= 1,11 lnlersection LOS F

Copyrlgh( O 2005 Un¡v€rsily of Florida, AII R¡ghls R€seN€d HCS+ru Y",ttonUrt Gen6øted: 7n0nj07 10:48 AM



HCM Signalized ln

4: SW Roy Rogers
tersection CapacitY AnalYsis

Road & HiqhwaY 99W 712012007

Lane Configurations

t¿ealiFlþw,i(Vþ.lîfl ).,,:r' :

Total Lost time (s)

Lzln_e.tJi[t..;Ëa'ictqr. 
t,.

Frt
Flt Protegted :'rl , ,

Satd. Flow (Prot)

Flt,.f-q¡nitt-qd,ì

J+

,l''e"Q9¡

(T
l.PQ.Qi r.' I.Q"Q.Q¡,''

f
11.9"0.,"0É

4.0 4.0 4,0
:'1 ,.'' . f ,i00.,:-l..0...;*9f 

;

1.00 0.85 1.00

,'! . . r-1.;9"q,; :'P195'
1752 1538 3367

4.0 4.0 4.0

:11900: , 1,900

4.0 4.0
1,.00 ' :1.100

0.85 1.00

,1,.00 0,95
1482 1703

t \

,0,95

1 203

1 900

4.0

ïì0,Ö,
1.00
0;95':

1 543

4.0
0;91
1.00

^n
0.91
0.97
d.00
491 I
'1.'.00

491 I

,i'1.00 1'.00 . ,J:00
1.00
'1i0jj
1827

0.85 1.00
l:,00. :0;.95
1538 1752

1.0,9 ,'0;,95, ::l;00 .:, 1..0.9

'1538 1752 4893 1482

1.9,q0-

,.1..Q0

4893

.rQ:;,91" ' 1-i9Q.' '].i0-0.: 
r

1543 1792 1538
'OììqQ.',,:lll0Q'
3367 1827Sald. Flow

520
0.92
565

0
0

ao/Lto

Peak-hour factor, PHF

Adii, ËlöW ;(Yptl)i:', :ì -:,,.'.:
RTOR Reduction (vPh)

0.92 0.92
',1 .';.,,2'?;

00

0.92 0.92 0.92 0.92 0. 0.92 0.92

,,.t1Ë" i'i-3iQþ:.¡,, .31. $,
13700

'i2Bã.. 1Q64 '' 7.4

3% 6% 9%

':113.5r',,-:.¿6t' 1'054, ?3.5
104 0 0 16',1

0,92 0.92
,.320 20':t,o

051
.320 ,,2524

6% 2%Laþ.e-Gr.tqqpfilöpî(vnh) :'.' J:p!,, i, .422 ,,,,:.ifi, - .3.q6,':'' J.37.3r,l .,'3¡l

5% 4% 4% 5%Vehicles
Prot

16
Protected Phases

Permlf t-e.*4rBha'ses

Actuated Green, G (s)

Ef{eptlv.e;' G æç-n" : g, (s)

Actuated g/C Ratio
CI e arå¡¡¡ç :Tirne, (.s)

385
.r g

..:-4".,, :r,,',,1.. "

22.0 22,O

, i8i.Q1 . 2?Ji' .?:?i9:,',,:i'i.,9j0:''?3.'0i
0.08 0.22 0.22 0.09 0,23

, 4jQ. ¡...4$ '1'--

12.0 31.7 3

:l?10.. 3L:7' 'q1.,7

0j2 0.32 0.32
:4i0,: ,:{$ , 4.;Q ' 4,0

3.0 3,0

9,0 23.0

4liQr, ,i"zliO':r " 
-4:0'

3.0 3.0 3.0

23.0
?3jo
0,23

21;3
41.0
41.0
0,41

4:0
3.0

1.7 21.3

Vehicle Extension

v/s Ratio Prot
v,/s.:R.al¡,ö.iì.Eeiin

v/c Ratio
Unlfqir¡nipe{?Y,i"d¡,'''
Progression Factor
I n ctè.m grïlal¡D elayti d2.

Delay (s)

Lev,ej,,o.€Ì9Bt-vi=qe,

Approach DelaY (s)

P-Ìioç'g'6*' ' '

c0.11 0.21 c0.16 0.22

3.0
20

0.19 c0.52

Synchro 6 Light RePort
Page 4

3.0 3s

1'*þ'{ ,, '5,8 ,,

218.2 82.4
; 
': ,ìFi , , :rì,'.:'::j..¡ '.

100.8
. - .'i r-J

. t' ',..,Jj'.'tli

,,.g.,..{[1.:'.,,: '' 'r r.' ',Qi09 , *,':' :'-,r'- '9.t1'9 ^ ^^ ' . ^-'o'.ll' l.zl 0.90 0.09 1 .36 0,68 0.16 0'88 1'25

3;1r! .,.{5..$ 

" 
-\7;4': '30i3. .',44i0' 2"9"7 24:i0 ' 3S'1: 29..!

f .iö I öô 1.00 1 .00 0.61 1 '28 3.e3 1 '00 1 '00

':qili 
'11.:20ì+ ,:,;2:þ.1': ' :0.r1 17.9,':"!';' -1{. q'! !^'7 1.1.7-'l

lC.¡ ìos.g ss.s 30.4 206,2 3e.7 97.0 59.4 147 '2
,¡t;þ;t,;iii¡$,1,,,'¡E;., r',lt'G. ...:ì'l:iF; '- _..9, .' .'''F' "E 

-,F99.3 7B'4 137 '5

..;..;.¡,,:,,0: .r.1;:i::;,.ì,,:.Ei¡i',t.i 'i., i',,-:; r,.,. ', '",[.,' . : F

HCM Volume to Capacity ratio 1.23
, I i;ì.r.,,:;:i1i9,,9.J,9¡l :,

105.2%
-...11^:,-'.' ¡. ..'",.{fi

nsQd,t"e.+i"Þ9,c"tç,*[ip !.hìd..,: ì'::' :

lntersection Capacity Utilization

arlaly..sj,qiF"Þ [¡0.;Çi(m r..tÌ) i' "']''i . i'
c Critical Lane GrouP

,,';r'j':s..gm,'p..f,ú1,9t!1¡.ff-ìe;(s)' 
i' = t:6i9'

töu Level of Service G

.,..;ìi:.,,i.:'r..;, ,-,,,,:i,:¡. :r:. r,1ì¡r¡r :; :' .'. . . i

Background Conditions PM Peak Hour

Lancaster Engineering



ALL"WAY STOP CONTROL ANALYSIS

A¡alyst
Agency/Co.

Dats P€lormed
Analysis Time Period

GAJ
Lãûcaslet Engineedng

6/13/2007

lnler6eclion
Jur¡sdictloô

Analys¡s Ye¿r

Edy Rd/Elwed Rd

Sl¡eryood
BK Cond

Slfeel: SWEdyRosd Stre€t StryE/worfRo¿d

€¿slbound

Movement L T R I T R

Volwe (veh/h) 2 45 I 25 ô/ 62

o¿Thrus L€ft Lâne

Ndhbound Sou

T R L T R

Volume (vch/h) 9 192 31 64 JD I 16

%Thrus Lef{ Låoe

E¿stbound Westbound Norlhbound Southbourd

L1 12 L1 L2 LI L2 L1 l2

Cmfìgumtion LTR LTR LIR LTR

PHF 0.97 0.97 0.97 0,97

Flow Rate (voh/h) 57 157 237 442

% Heavy Vehicles 6 1 2 1

No. Lanes 1 1 I 1

Seome(ry Group 1 I 1 1

Ourallon. ï

Prop. LelþTums 0.0 ñt 0.0 0.1

Prop. Righllurns 0.2 0.4 0.1 0,0

Prop. Heãvy Veh¡cle 0.1 0.0 0.0 0.0

hLr€dj 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

rRT-ddj -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6

rHV-ad, 1.7 1.7 1,7 1.7 1.7 1,7 1.7 1.7

hadi, compuled

hd, ¡nitial value (s)

0.0

3.20

-0.2

J.¿U

-0.0

3,20

0.0

3.20

x. ¡n¡tial 0.05 0.14 0.21 0.39

\d, lìoal value (s) 5.94 5.52 5.10 4.89

(. finâl value 0.09 0.24 0.34 0.60

Vove{p l¡me, m (s) 2.0 2.0 2.0 2.0

Service T¡me, l. (s)

È.äËtrdjüÞîðïlié.ü"-ã:q-8f.ffi

3.9

Eqs¡bilnd

3.5

Westbwnd

3.1

Norlhbound

2.9

Southbound

L1 It L1 l2 L1 L1 ta

Capacity (veh/h) 307 407 487 692

Òelay (s/veh) 9.56 10,26 10.65 14.98

ros A B B B

4ppr€c¡: Delay (s¡Veh) 9.56 10.26 10,65 14.98

LOS B B B

n{ersection Delåy (s/veh) 12.65

n{ersect¡on LOS

Copyright @ 2005 Uoivsrs¡ty of Flodda, All Rights Reserved Gene€ted; 7l20nÙo7 10:49 AMHCS+tu Y"tt¡on U.rt



HCM Signalized lntersection Capacíty Analysis
712012007

6: SW Edy Roa d & SW Borchers Drive

j --+ \{ \\ I t \ I ¿

Lane Configurations
ldeal,Flog(YBF,Þl), ,

Total Lost time (s)

Lanei.Ulil,:F. Ao.tof

Frt
FllPrôteeted':'i ":
Satd. Flow (Prot)
Flt,Rerniitteüi: '.

\1'
1 900 ' 1.90 1

4.0 4.0

l,,QQ 1,'Q0
1.00 1.00
,0-€5. . '1.'00''
1770 1881

01.4 ' 1-.00

253 1881

4,0
'':1.r0Q'

1.00
,o¡Qþ

1 805
o:56

1 073

4.0
rj,Qq
0.92

ilio.Q
1726
1:{i0Ì
1726

4.0

.tiQ.o.
1.00
0:95 ,,,

1805
.q.bs
1 305

'J,,0.0,

1664
l.o0

1 664

ît
1,900

4.0
1,.Öo

0.88

1 900 '1900

4.0
1.q0
1.00
O]'95
1787
0¡73
1 366

ît
1s00

4.0
1.r00

0.85
1j100

1 586
1.00

1 586

1900

Satd. Flow

Peak-hour factor, PHF

adj.Ël.qtslljlhf ,i'.'i. i': : ;
RTOR Reduction (vPh)

Lqne Gfo.t¡p Elsw.(vph) i

0,95 0,95
, ¡''-P:Zi ..¡3.1t

0.95 0 0.95
.$8rÍ',:, .', ¡.? 

' ' :i' 8: ..'

21
¿o

Oo/o

57 0

33S' " '1
0.95 0.95
3q6 I

058
356 5l
1% 0%

,103

0.95
108

0
0

¿lo
, :61í.,

ao/L/O

0.95
r,, 

.ilQ

0
t,,o'

a%H Vehicles %

Turn
Protected Phases
PeÌmittêd Fhases
Actuated Green, G (s)

Eff ê c.tiv-è,.p¡qe:a,19,' (s)'
Actuated g/C Ratio

Cleai-ilrlçe,Timeìds) 1

Vehicle Extension

v/s Prot
0.03

Q..OF ,,1,
0.00 0.03
14"4 . 14¡6-

1.00 1.00

,r:Q¡0,, . .'Oif :

14.4 14,7
.,;Br. r .B

14.7

-,:,r .i. ,,, 
' 8.,

c0.40

Qig3 ' ''
0.06 0.81

'.i[5:9".,.æ:õ'""0.80 1.'18
;l 

. 0i0' r ,:.ì0ì;6¡: ,

12,2 28.3

.,r.ìjiâ...: 
ìÌ.u6 .'
27.7

..,.r,'l. .,, . ,.'',$, .'

45.6
,..4.5.,.$,"

0.46
,, ,aiQ

3.0

r8

45.6
4516-,

u.4b

I

45.6
.45.,',8.'

0.46

Feim

6
46.4
46.4
0,46

4,Q

3.0

6

46.4
,46.4

0.46
.4..0

3.0

4 2

46.4
46.:4

0.46

3.0 3.0

vls.Râf(órPæ¡ili ' ' 
.

v/c Ratio
uniþj rn iÞ"e-l.a,\4, , dl.
Progression Factor
l nqremÞ-[talt 9 elayr., d.2'

Delay (s)

Levç[.Q--f$èWLÇ-q ¡',r '

Approach DelaY (s)

Approdch:[-@-.$ i': '

0.12
A,2ß " ":,
0.57 0.26
,'1,9!9,r ,:1e0'
1.00 1.00

''":'Or2 ' ::0-ì2'
26.2 17.0

i.. ::,Ç : t...$
19.0

r'''B'

q0.26

0.56
1'9,a
L1B
,3,4

26.3
.(,

0.07
14.8
2.03
_0.2

30.4
c

27.2
o

HCM Volume to

lntersection

c Critical Lane GrouP

Background Conditions PM Peak Hour

Lancaster Engineering

0,72
,,, ,!Q"0¡0-: ,',:; 't.S-.CifirìgJ¡lgQtiti$ei(l)l,i ,I . ,'

76.6;P/o ICU Level of Service
tr,1.,5 ., . .ti.. ' . :r. :

,8,:q

D

Synchro 6 Light RePort
Page 5



TWO.WAY STOP CONTROL SUMMARY

Analyst
Agency/Co.
Date Performed
Analysis Time Period

GAJ
Lancaster Engineering
6/1 3/2007
PM Paak Hour

lnterseclion
Jurisdlction
Analysis Year

Langer Dr/Sherwood Blvd

Sherwood

Zone
Street: SW L Drive North/South Street: S14/ She Mood Boulevard

lntersection Orientation: No¡lh-South Studv Period (hrs): 0.25

M or Sfreet Southbound

Movement .l
2 3 4 5 6

L T R L T R

me 39 494 295 116 369 14

our Faclor P 0.97 0..97 0.97 0.97 0.97 a.97

Hourly Flow Rate, HFR
(veh/h) 40. 509 s0B 119 380 14

Percent Heavy Vehicles 0 0

Median Type Undivided

RT Channelized 0 0

Lanes 1 I 1 1 0

Configuration L rR L TR

Upstream Siqnal I I
Minor Eãstbound Westbound

Movêment 7 I 9 10 11 It

L T R L T R

Vofume lveh/h) 84

Peak-Hour Factor, PHF 0.97 0.97 0,97 0.97 0.97 0.97

Hourly Flow Rate, HFR
(veh/h) 0 0 86 0 0 s43

Percent Heavy Vehicles 0 0 a 0 0 0

Percent Grade (%) 0 0

Flared Approach

Storage 0 0

RT Channelized 0 0

Lanes 0 0 1 0 0 I
ratlon R

Approach Northbound Southbound Westbound

R

Eastbound

Movement 1 4 7 I o 10 11 12

Lane Configuration L L D R

v (veh/h) 40 119 343 86

c (m) (veh/h) 796 747 483 529

vlc 0.05 0.16 0.71 0.16

950/o queue length 0.16 0,56 5.57 0.58

Control Delay (s/veh) 9.8 10.7 28,7 13.1

LOS A B D B

Approach Delay (s/veh) 28.7 13.1

Approach LOS D B

Copydghl O 2005 Un¡versi{y of Fldida, All Rìghts Re6eNed HCS+tu Yut.'on u tt C€neGted: 712012007 10.49 AM



HCM Signalized lntersection Capacity Analysìs
712012007

& N Sherwood BoulevardB: NW 12th Street

-, -+at<-h-r*\à\\(

Lane Configurations
löeqI Floq;(ynhP!)
Total Lost time (s)

Lane Util.,Faitor:
Frt
Flt¡ Ri-P!9.c.!qd., : ., .ì,

Satd. Flow (Prot)

Flt'Pe¡tiltêfi' l

\
1e,qo

4.0

f-
.re00

,'.1,:,0,0 1i00,;'', .''I..00 :11'00 :

1.00 0.93 1.00 0.92

0;95, 1..0.0. ., ",, 0'9! ' ;1 'Q0:
1805 1742 1805 1745

l1-
1,909 . '.190q, rl9"Q0-' ,19-99

4.0 4.0

11.
l,go0,. 1900 1900
4.0 4.0

0.QQ.¡,:1.Q.9
1107 1742

r. ,i dL,o4, ..1,,'.0..0,.

1221 1745

, ., . , ,:1,00, ,,1.00'

1.00 0.98
r;:r,, .0351 ., 1O0

1805 1837
:::,, "9126 ,'1.;00.,

381 1837

\
1 egO

4.0
1,00
1,00

Q¡95'
1 805
0.43
814

ît
1 900

4.0
1.00
0.98
,1o0
1 835
1m

1 835

1 900

Satd. Flow

Peak-hour factor, PHF

Adji Flo\4ri(Vpti),:

RTOR Reduction (vPh)

Lane, Gr.oUPfi |9W(YP tl).

0.96 0.96 0.96 0.96 0.96

7q . ,68 ,40:2',; 89 93'
3900420

0.96
'.,6.4.

0
:..04"

Qo/o

0.96
1,'25'

0

,1;2-5.

0o/o

.: :. 'e60

0.96
eg1

4
-4?3

2%

638
0.96
665

4

746
aol
¿lo

82
0.96

B5
0

0%

0.96
46

0

Q

0%

0.96
30

0
30

0%
Vehicles

Protected Phases
Fernii$-e..{¡F.rha-s,ès

Actuated Green, G (s)

E ff e"Ctive::G. ¡,e" e.n,ng ( $),'
Actuated g1C Ratio
ctê.qr.anÌreTinle'-(.sJ

ö
. .4:

, . .v .

35.2 35.2 35.2

t,4,'

35.2

6-

I
2

56.8
56,8
0.57

4,0
3.0

56.8
56,8
0.57

4,0
3,0

15:,2 .3þ:2

0.35 0.35
,,4:o "4.Q

3.0 3.0

sí;z' .3, :2
0.35 0.35
',4:t& .:.4i0;
3.0 3.0Vehicle Extension

v/s Ratio Prot
y/s¡ft¿fffi.F.prm

v/c Ratio
UnifQrm:.Þele,Y.rdl
Progression Factor
I ncr:e$ental:De-lay, d2

Delay (s)

l,ç'yetiofiær.viçg :

Approach DelaY (s)

ApB¡qab.h":_,Ë:-O€:i;:..

48¿,. 1

0.08

0.16

0.10 c0.41

22.;3 , .

1.00
0r{

22.4
,:i,. : .Ö. ,,¡;l:,9. ...,., ., 

',r.,:E:,, '.':<G .: ;..

23.2 47.7

,. ..r,.,.,'.'' ','"9 : il'.i'li'¡r'i:.,-:,, ' 
,,.j$D+"r'¡1¡;,'"' i

'01.7,.

0.30
1.1:i2

0.99

l't1¡
13.2
',:,r,8,

:.,...,
:r rl) ll .l

.::

0.41

,1'2..1

0.89
,.0.7
1 1.5

. 
'Þ'1 1.8

."8

0.04
0.06

9.7
1.00
0.3

10.0
A

0.72
1'5,V

1.00
4.2,

19,9
B

19.6
,. :,8'

HCM Volume to Capacity ratio

A'ctt{ãt=êq¡tq,y";-ö.1Þéé¡gtl.1id.s.L,i¡!li:.'

lntersection Capacily Utilization
qnaly$iËiiReiÍéð(Fl¡q)i

c Critical Lane GrouP

0.80
' . .100í0i i 

., 
.i.,. ¡.S*:ü.û.1ìöJfJo$tìti¡¡1el$.¿;' f ','

84.2% ICU Level of Service
,15',

Background Conditions PM Peak Hour

Lancaster Engineering

Synchro 6 Light RePort
Page 6



HCM Signaf ized lntersection Capacity Analysis
9: SW Ro ers Road & SW Borchers Drive 712012007

)--+\t \\ I t v I ¿+-

Lane Configurations
IdeatiFLo¡g,(.Yp.Bpl),,

Total Lost time (s)

!ane,U(i-|,,'Façlor
Frt
Flt Fr:otecte.,(.,

Satd. Flow (prot)
Flt Ferrnilied

T fÎ'
+. Q0. ,,1,9'0"9, 1.90q

li tî,
1.90O: r1900,. ,1900

4.0 4.0
,:1,:Q6 10:05 - ".

't .00 1.00

0'95 .1;00 '

1703 3492
Q,95,' 1i00, : -,

1703 3492

4.0
:1.:00.

1.00

Qig5,'
4 E.o-l

o'9!
1597

4.0
0-9.q

0.97
j.'0¡

3'193
't0.0
31 93

li
1900.¡:

4.0

'1,0p:
1.00

,'0"95
1770

.9.95i,,
1770

Ît
:!COO

4.0
1,00
0.89
l:00

1 685

1.Qo
1 685

1900

}l
1900

4.0
100
1.00
0,95
1703
0.95
1703

ît
'1900

4.0

1.00
0.98
.1'00
I 860

1.00
1 860

1 900

Satd. Flow

Peak-hour factor, PHF

Adj. Flswì(VÞh:)

RTOR Reduction (vph)
t-ar;1e,Grqr¡p EtoW,(vpfj,).

0,91

1.0-

0
'10
13%

0.91
r44:

30
,,93r!

11%

0.91
.e20,

0
."t0..
3%

0.91

;24,
0

z4:
6o/o

0.91

98,9
J

101€
3%

0.91
,.32

0
",.0

0Yo

0.91
10
tt

,24
0%

2ß

0.91
3l

0

:0
0%

6

0.91
1
I

0
0

o%

0.91

43
5

45
0%

0.91
24

0
24

6%H Vehlcles
Turn
Protected Phases
Permlttêq:Frh:äS.es
Actuated Green, G (s)
Eff ec !ive..G iee-$,, g ( $),
Actuated g/C Ratio
Ctea¡.qne"e'TiÍlir (Þ)¡ . ,

o4

34.7
34Ï¡.'.

0.35

i4Í,0
3.0

21.8

.21.8
0.22
.' 4iO

3.0

2tll
0,03

4:0
3.0

25.9
25"9
0.26

4.0
3.0Vehicle Extension

v/s Ratio Prot
V1s:Ratfb. Perln ,

v/c Ratio
Un¡form:Delayì dl
Progression Factor
f ncÍe¡¡lental Þ,Q.layr d2,
Delay (s)
LevéLqf'S tv,jce-'
Approach Delay (s)
Ap,p.¡qq,o"h..Ç"O.$: : :

0.77 0.84
Og-:.5 ,,3.0f 

r

1.00 1.00
12Bit6' "5,.9. ,

178.1 36.0

."F ,,t. ...6-

37.4
,.,, .' .,'. i,;{Þ;:.':. . r.

0 0

c0.30
. j,''

46
0.01

0.52
48:0
1.00
l0;3
58,3

E

482
c0.030.02

0.03

.15,3
0.56

Q,1
8.7

A
40.2

lD.

c0.0

0.89 0.09
28.1
'1.00

Q.4
28.5

c
38.2

D

HCM Volume to Capacity ratio 0.62

Ao,tuetedlG.yil.erJr.eFglh,i($, '.' t,',,.',., ,{0010: :''",,iS,9t¡;of losttÌ, e.(-,sJi.,l
lntersection Capacity Utilization 55.0% ICU Level of Service
Analysis:iPeriodl(rniii) .',,, I , i "' li5 :, :, , ,'
c Critical Lane Group

li6io
B

Background Conditions PM Peak Hour
Lancaster Engineering

Synchro 6 Light Report
Page 7



HCM Signalized lntersection Capacity Analysis
712012007

1: SW Elwert Road & Hi 99W

Lane Configurations
ldeal Flo.w'(vphpl)'
Total Lost time (s)
Lane:Util. Façtoi
Frt
Flt Fr:otected. ,

Satd. Flow (prot)
Fft,Fermifted

.1 f
1900, 1900'
4.0 4.0

1 :00 1,0q'
1.00 0.85
0.99 1,0O.

187 1 1 583
0:94' , :1.00

1 766 1 583

4
1e00. 190.0

ü\)/F\\(ï,/t4L/v"

1,90q 1:9,00i 1 9.00. 1

r
1 900

4.0
1.00
0.85
1.00

1 509
1.00

I 509

1 900
4.0

'1,.0-Q

1.00
0,95
1736
q.e5

1 736

4.0
, 0,95

1.00
1.00
3406
1r00

3406

4.0
1.00
0.85
1,00

1 599
1.oo

1 599

ï\
1 900

4.0
0,97
1.00
0;95
3467
0:95
u67

1 900
4.0

0.95
1.00
1.00

3505
1.00

3505

4.0 4.0

$¿Or_Q. 1..,00

1.00 0.85
0197.' ' .l:.00
1 810 1 583

0;94' :1:00
1194 1583Satd. Flow erm

Vo
Peak-hour factor, PHF
Adj. Flowr(W¡): :

RTOR Reduction (vPh)

Läne, Qr,oçtp,,Ff ovw(VPh)

0.96 0.96 0.96
.,89. ,, :2f€, , ,'T6'0

0 13B 0

,:25!,'' r''134 160

1% 2o/o 4o/q

0.96 0.96
258: 196B

00
258 1968
1% 3%

0.96
4¿!

0
148
1%

0.96
I 394

0
1 394,

6%

0.96
'96

44
Ð¿

1%

36
0.96

38
15

23
ao/tlo

H Vehicles

Protected Phases
Pe rm.ittpd : P,..h a5e s'
Actuated Green, G (s)
Effe cti ve : 

giÞ."-diü' g!, (sr)

Actuated g/C Ratio
G I e a rgn'od:Tl m'ê' (1s)¡

Pi-ot
16

Ferm
:
oU

Petm,
4'. .'..4,

25.0 25.0

0.25
25¡0
0.25
,..4¡Q

3.0

5

4jq,
3.0

2
54.0
54o,
0.54
4.O

3.0

9,0
9'0

0.09
4,0.

3.0

54.0
il.0
0.54
4.0
3.0

o

54,0
#.0
0.54

4.0
3.0r . Vehicle Extension

Lane
v/s Ratio Prot
v/s Rq,tig;Pe-rirn

v/c Ratio
Unif.orm.Þejalz,,d1 .

Progression Factor

f ncrerrnëntaliDelav., d2'
Delay (s)
Leve!ro.fiS;er,viçq
Approach Delay (s)

Approaçh;Þo-$-'

'' .gi-0.,8 'Q¡14 . " ,eP21.;'
0.33 0.24 0.85

3Q..f,,,'?"9,i9 ,, ,. ; ,35'i¡,/0,

1.00 1.00 1,00

2":O. '.1itq: . ",' .,lai&'
32,7 31.4 60.6

i6 .'O ' ' E

31.9 46.3

' 'ç ,, ,,t: "' ' ÌPt'

Qg6 312
0.07

1 893
c0-56

815

0.Q3

0.03
10.7
1.31
0.0

14 .1

B

c0.09

AJ7' : ¡i.
0.34 1.03
3.0.'t, _ 4-5;51

1.00 1.00
2r3 ' ,29.0.

33.0 124.s
l O:.r :.: i'1F

11,9
1.00
,3i0
20.9

go.4

',V

'0,09
0.06
1,0i9

1.00

'0r1 ,

11.1

B.

0.83
44.7
0.99

9;6
54,0

D

1.04
23..0

1.35
26r9
57.9

E

56.7
.E

HCM Volume to CaPacitY ratio
Ac{üE.tèd:ip.yffi [p"$3t*-nxllg'...i.
lntersection Capacity Utilízation

AnalysiS:Per:iod'(min)
c Critical Lane GrouP

0.98
. , 1,,,:0.1,0.,.Q ,,.:,.,!,¡ìì1+S-]1{,ü.gf¡'þ*5-!u{l$.eÆ)'r-,,',:-''¡:' 

r*. '' .1?a0.

sq.ß¿1" ICU Level of Service F
-'f15 , ,r, :.

Bk+St Conditions PM Peak Hour
Lancaster Engineering

Synchro 6 Light RePort
Page 1



HCM Signalized lntersection Capacity Analysis
2: SW Meinecke Road & Highway 99W

s\¡/Êa\(ï/rt^(/tr

¡ü
LaneConfisurations \ ,|- fr \ + f lI f+ f I ++ Í
ldeat.Flow(vp.hpr) 1900 igq.q 19-p,0:19p0 1eoQ 1900 1.900. 1,900,1900 ,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 4,0 4.0
Lane,Util. Faç(or: 1 .00 1 .00 1,00 1.00 1.00 1.00 I ,00 0.95 1.00 1 .90 0.95 1 .00

Frt 1.00 1 .00 0.85 1 .00 1.00 0.85 1.00 1.00 0.85 1.00 1 .00 0.85
Flt,Prot-ecled 0,95 l,Qg 1,Q0 0,.9,5,: . ,'1;00,' l:00: 0;951 1.,00 l¡00 0.95 1.00 1.00
Satd, Flow(prot) 1805 1792 1615 1752 1900 1615 1805 3471 1615 1787 3505 1615
Flt'Peimìtteö:,.: ' ì o;95i,, :.L;-0.0t ,:,1r09;i ,0,:9,,.-5j.{j1.jrur.' r,'l¡00¡ .Q,9=Þ. ; 1.Q9 1:00 0-90 1:00 1:00
Satd. Flow 1805 1792 1615 1752 1900 1615 1805 3471 1615 1787 3505 1615

21 o¿

7120t2007

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0,94
Adj,,Çlbyylfip$)¡,, : ,' .49, .+;lj:: :'"".,5 :, 

,51"', ,,i5;¡1. .1.6.. , r

RToRReduction(vph) 0 0 0 0 0 0
La.np*.G..[o.Up.;FlorW(vptl 49. ,22, '5. .i]:j5.Jr-, ,5'1: . 1$.7 ,

Heavy Vehicles (%) 0% 6% 0% 3% 0o/o 0o/o

0 94 0.94 0.94 0.94 0.94 0.94
:t4, Í06,3
00

.;t,{; 1663'
0o/o 4%

334 2339 66
000

331 2339 66
1% 3o/, 0Y,

,1,8

0

f:g
0%

Tu(n'T,ypé Prq!' r' ' Free,' "Pfdt ' ' .Fiee' Pr:ot Free Proi
2

. Free
46.6 '100.0

4E;0 1qo.0
0.47 1 .00

4:O '

Free
0

Free
73.6 100.0
73.6 100.0
0,74 1.00

4',0

3.0

Protected Phases
Perniiltedrflhases
Actuated Green, G (s)

Eff,ec!ivg'G'r'épn,,gr,(s)
Actuated g/C Ratio
€ I e a ranc.e:ti fi ¡e(s,),

8745
. ' Flge , .::i4 Free, ,

4.0 100.0 5.6 6.4 100.0 0.8
'4Í, :1.0..9¡0 . ,5,6;¡. ' 6r{ 1'00i0 ,0"8.,

0.04 1.00 0.06 0.06 1.00 0.01

4:9 ,",.', - ,4.¡Q; ,-{r.0,. ' .40.

a1 0at.a

2t,B
0.28

4:o
3.0Vehicle Extension

v/s Ratio Prot
v/5,Ra.tió'Fêrm '

v/c Ratio
Unífotm,Oela!¡, d1,
Progression Factor

!n a rE ril en'tatt QelEY,'.d?
Delay (s)
L'vefoi,g,ettgu
Approach Delay (s)

AppiqgchrUg.S; .

3.0

0.01 0.03 c0.03

. '9,Q0. .' i,'i ' ' r' , ..0'1P
0.3 1 0.00 0 .52 0.42 0. 1 0

46.t1;,, :0.i0' .$5;9; .,.4,ì0.;-0, .0iq,,
1 .00 1.00 1.00 1.00 1.00

3.0 3.0

0.01 c0.48

- . -:..

1,00 1.03
49'i6, .20¡Z

0,72 0.47

0.1 235.5 38.8
'iA,.. 'Èl .,D,

40.0

J 3.0
16 Ã

0.19 c0.67
.: l:

0.84
46i.2.

1.00

0.67
32.1
1.16
0i3

J/.O
."D

0.91
1.0:5

0.85
,0.6
o(

A
12.7

B

0.04
0.04

0.0
1.00
0r0
0.049.1

.'' 4D-

87.2
rF

50.8 47.3
:..;þ'o',,'1,, .i;tÞ.

18.7

HCM Volume to Capacity ratio 0.91
Aqt{ngtgdi.G.y.plÞl, ,e.Fglhr$.l['-i.: ,ì.i.ij,:,.¡,{rd,¡0.d),..,ì.,,,::" F,¡{..Éltfflqè,,Çltimeii(s)..;:r,,,..ì,;,,
lntersection Capacity Utilization 83.4o/o fCU Level of Servíce
AnatV,Si$¡Pè.Ëiöd¡'.(fii-o);.,,,;;.'i: I ' ;'' : l ''Ì:,{'.5:.. ,'.,.;,1,',' ',;,ti.'$' .. t, ,' ,: , :

c Critical Lane Group

'12!4,

E

Bk+St Conditions PM Peak Hour
Lancaster Engjneering

Synchro 6 Light Report
Page 2



HCM Signalized lntersection Capacity Analysis
7 t2012007

3: SW Ed Road & H hwa 99W

1,e,0!, lpqpì
\

.1Q0.0. I

-taf/.-\(1/4a/¿
\

:1900

4.0
l;0.0
1.00

,0:-95
1787
0.95
1787

Lane Configurations
I de¿t¡[ !gvr¿ :(r¡þhþ l);

Total Lost tirne (s)

tane Utlt. Faotol:

Frt
Flt Ft-.o-tected:,'

Satd. Flow (prot)
FltrPe.rmitted: l

f
r.e-0Q

4.0 '..,1,.,g.0.0,,4.0 4.0
.,,1,.00' Q¡91

1.00 0.99
'qi-9.q' 1100

1752 4908

,,0.¡95. 1:.00',

1752 4908

r 1r
.1 08.

4.0
:1,,00. .1...q.p, ' 1..p,0, .0,.:-9.-þ: '0i9¡5¡, :;l;,qg

1.00 0.85 0.85 1.00 1.00 0.85

0-,9-.5 ' .J . 
'¡'1.:0.Q.,:.0r,,95,ì,, 

'0Q5,' 1i!!
1787 1599 1615 1698 1712 1553

,'!9P0.;''
4.0

'!900 1900
4.0

or:91'

0.99
1.00

4988
1.00

1900

Satd, Flow
. '-Q,.9..,5i' 

¡1,.0.9-' 'l:'OQ

1698 1802 1553 988

0.96
2065

10

2231
3%

10e
0.96
176

0
0

00k

Peak-hour factor, PHF
Adj, Flgwî(vph). , '

RTOR Reduction (vPh)

Lane. Gtoup Flbw,(vph),

' 
,89,7,:.,. ,33å ,.?ol

0 0 169

, 34.9, ,.'.3.9- ' I ,''35,

1o/o 0% 4%

0.96 0.96
, :AgO. r: {.4.4,1.

06
" ?9Â ,t's;12'

0.96 0.96 0.96 0.96 0.96 0.96

|2O2,
n

292
1o/o

*-'3*.Tê.' 2:1:Z'
180

,52,
0%

0.96
82

0
0

2To

0.96
293

0
2.53

1%5o/oVehicles

Protected Phases
P e.f m"iltê3 : 

P.htä'sg,b'

Actuated Green, G (s)

Ë, tf.qetlvê Gièèn,rdi(sl. r

Actuated g/C Ratío
G I e¡ran.aef im,gj (.Ç) ;

4

..i: '.,{
17.0 17.A

ç1.í .' ,17tÌ,Qì

0.'17 0.17

.{T0. .'4;P.
3.0 3.0

Prot
1 o

15.0
., ;.11.;þ 0,,', ¡ 1.-9.;¡6 r', lpìo ; .' ;1 5.¡¡pr', 

i'

0.17

:4i.q"
3.0

',':12i-0¡
36.0

.QQ;-O:

0.36
;4:0

3.0

14.0
14."0,

0.14
4'.0

3.0

38.0
38.0'
0.38

4,Q

3.0
Vehicle Extension

250
0.16 c0.45

1.17 1.18
43,0 31;0
0.72 0.62
8,1:,8' 80.4

112.7 99.5
FF

101.'1

F

v/s Ratio Prot 0.19

v1s, Ratio:Perrir
o.17 1.33 1 .27v/c Ratio 0.66

uaiföimÐelây'4l.'...38"i.8,,. . r,.a-3,ug.;,, 421Þ. r1 
I 4fl ,: t,

Progression Factor 1 .16 2.44 0.96 0.97

lnorêmêntäl'Det¿iy, d2.' '.4:9, '.-,: g'¿, 
' {¡7.1-$'. ,,,l a4'$

Delay (s)
Leve[of€Prviag
Approach Delay (s)

App.no¡c..hrl¡,-@-Ê;i',

c0.17 0.31
,0,f 3': ,i.t.,, .. '

0.13 1.41 0.86

,35¡2, ' :4Sr0. '?9Ì6.,'r.19 1.30 1.37

rg:,A,.l,9gtS: '2J'

1.04
,.1-0"::Þ.

1.12
, 5.9..T,'

105.0
.:"F

43.4
E

77.6

HCM Volume 1o CaPaciiY ratio

n'¿"tt¡.e!gdl"G.,y{ålsjËF$9.!i:t(,5 rÌr, .'
lntersection Capacity Utilization

Aii,atilgls¡.F,ÆiÖ.. $"fn)ì ¡'. !..,',:1;¡,;.

c CriticalLane GrouP

1 .17

ii;¡;"¡,i..iLçiþ'1.,et:i,;.{S,tlftii.Þlî\0,q.'ti!$lgì(.Q)å".¡,1013% ICU Levet of Service
1ß.

\)

Bk+Si Conditions PM Peak Hour
Lancaster Engineering

Synchro 6 Light RePori
Page 3



HCS+" DETAILED REPORT

Anaf yst

Agency or Co,

Dale Performed

Time Period

GAJ

Lancaster Engìneering

6,2A2007

PM Peak Hour

lntersecllon

Area Type

Jurlsdiction

Analysis Year

ProJect lD

Hwy 99WEdy Rd

All other areas

ODOT

BK Cond

07038 - Pfeifer Zone Change

EB WB NB SB

LT TH RT LT TH RT LT TH RÏ LT TH RT

Number of Lanes. Nr I 3 0 I 3 0 1 { I 1 1 1

Lane Group L rR L IR L LT R L T R

Volume, V (vph) 284 1 38s 79 281 1 982 169 381 410 196 194 303 223

% Heavy Veh¡cles, %HV 3 5 2 I J 0 1 1 4 1 1 0

Peak-Hour Factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Pretimed (P) or Actuated A A A A A A A A A A A A

Starl-up Lost Time, lr 2.0 2,0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Extenslon of Effective Green, e 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 ¿.u 2.0

Arrival Type, AT 3 3 3 3. ,1 3 3 3 3 3

Un¡t Extension, UE 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Filter¡ng/Meter¡ng, I 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

lnitial Unmet Demand, Qo 0.0

0

0.0

0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Ped / Bike / RTOR Volumes 0 0 0 0 0 0 0 0 0 0

Lane Width 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12,0 12.0

Parking / Grade / Parking 0 0 0 0

Parking Maneuvers, Nm

Buses Stopping, Ne 0 0 0 0 0 0 0 0 0 0

Min. Time for Pedestrians, Gp 3.2 3.2 J.¿ 3_2

Phas¡ng Excl. Left WB Onfy Thru & RT 04 NB Only SB Only 07 08

Timing
G= 7.0 G= 6.0 G = 42.0 G = 14.0 G= 9.0 Li=

Y= 4 Y= 4 Y= 6 l= Y= 4 Y= 4 l=
Duration of is,f - 0.25 Length, C = 100.0

ÉB WB NB SB
LT TH RT LT TH RT LT TH RT TH RT

Adjusted FloW Rate, v 296 1 52i 293 2241 397 332 204 202 316 232

Lane Group Capacity, c 2057 304 2588 250 ¿oJ 117 161 169 145

v/c Rat¡o, X 2.41 0.74 0.96 0.87 1.59 1.26 0.94 1.25 1.87 1.60

Total Greon Ratio, g/C 0.07 0.42 0.17 0,52 0.14 0,14 0.14 0.09 0.09 0.09

Uníform Delay, d1 46.5 24.4 41.2 21.0 43,0 43.0 42.6 45.5 45.5 45.5
Progresslon Factor, PF 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Delay Calibration, k 0.50 0,30 0.47 0.40 0.50 0.50 0.45 0.50 0.50 0.50

lncremental Delay, d2 657.0 1.5 41.8 3.4 282.8 144.9 44.5 155.3 413.1 295.8

lnitial Queue Delay, d3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay 703.5 25.9 82.9 24.3 325,8 187.9 87,1 200.8 458.6 345.3

Lane Group LOS F C E C F F F F F F
Approach Delay 136 2

Approach LOS F C F F

lntersection Delay 132.8 X"= 1'23 fntersection LOS F
Copyr¡ghl @ 2005 Uoivssily of Flof¡da, All Rights Reseñed HCS+rM VstsJon 5.2 I G€n€ral€d: 7120f2O07 10.49 AM



HCM Signalized lntersection Capacity Analysis
712012007

4: SW R ers Road & Hi oo\^/

J (- 1 / / Ç/ ¿{-

Lane Configurations
ldeal: Flowl(vPhPl)-
Total Lost time (s)

l- a n e, :Ut lt i :F.q.c-t q i,

Frt
Flt'.PrsleÇtçdi; '.:
Satd. Flow (Prot)

Flt:P¡er:mitlq"d-,,,, .

t
1,99Q

4.0
l-,00
1.00
1.00 1,..00,, :0.,95

1792 1538 3367
1lQ0,,1,¡Q^Q. : ¡t0-i$5.
1792 1538 3367

Tfr if
1900 19q0 1900

1.,gg, 0.:..9J,, t1.gloj l;Q,g-r

0.85 1.00 1.00 0.85

T
1 900

4.0
1'0p
1.00

9;-e-5,
1543
o Þ
1543

T
1'1900

4.0
,1.00

1.00

1,900
4.0

o,-91

1.00

f
,19q0

4.0
1.0Q

0.85
1i00
1482
1100

1482

\
1 900

4.0
1''00

1.00
q,.9õ

1 703
0,95

1 703

++1-
1s00

4.0
0.91
0.97
1.Q0

491 I
1.00

491 I

1 900

.:' ,1.00¡'.,J.:QO-,
1827 1ss8

.,:1 .

1827

0";9.5. l-'00
1752 4893

,,..¡1,'$0', gli95',J.,0.0'

1538 1752 4893
Satd. Flow

Peak-hour factor, PHF

Adj.,F"t0wftùtrJ}i:,:,,
RTOR Reduction (vPh)

L a n eiQ rp g,p.Floly,(Vpll )

0.92
,262
179

8.3

9Yo

0,92
320

0
320
6Yo

0.92
2030

50
2545

20k

520
0.92
565

0
0

2%

0,92
.,1;ôI,

0
,'1Þ?

17o/o

92 0.92 0.92 0,s2 0.92 0.92

,3-8,7i , . ..3{,9r .. . 135.:,' :.285 1.082
0

Vehicles

Tufn
Protected Phases
Per:mittèd.PhaPÞs
Actuated Green, G (s)

Effectivé i Gre-eni g,,(s )

Actuated g/C Ratio
clêarance"ntfie'(s)

22.0 23.0
:B;I .22iA':, :.,',,'22;$,., :.,::,9ì9,-: . 2310¡,:,

Prot
1 6

41.0
41.0
0.41

4.,0

3.0

7 38

0.22
',4..i0.

3.0

on

0.09

'4i0", 
'

3.0

o

23.0

fiio
0,23

4ìO.
3,0

2

31.7
3!",7
0.32

4r0
3.0

21.3
213
0.21

, 4'.-A,

3,0
Vehicle Extension

v/s Ratio Prot
v{s,R-ätr'CIPærm: ,

v/c Ratio
U n ifoi!1l D,9[áY1;d¡1.

Progression Factor
I ncrêçrJþntatrDeläY,: da
Delay (s)
Level,oji$¡rViçe;
Approach DelaY (s)

Appr:.ea$$l;P*$,. . .,

0.19 c0.53

4619,:'' 99,¡q,' 31,€t
1.56 0.63 1.42

144åe ,þ8i? , o;:f
216.9 82.6 44.6

,F 'F ,D'
100.9

'.45i5. ¡,37'.¡+.r €-0.:ê ,44,0
1.00 1,00 1.00 0.60

1{f¡9 , i??"1.
193.3 59.5

, ',¡ip . :rE

112,6

:9ll: 1'7i7"9

30,4 204.2
'C, "F

,29;9

'0118
0.18
24¡7.

3.99
0'5

98.9
F

0.88
38,1
1,00
21',3

59.4
E

1.26
29,5
1.00

121.s
151.4

F

141.3
t-

:,.,i .,',,',1:.:.F.. :',;'1:1, -¡..'''",1,,ii¡-F--;,,.,'.',. 
: 

" "'

HCM Volume to ratio

I ntersection Capacity Util ization

nrlalysis;FÞtiöq{rn¡n)' .

c CriticalLane GrouP

Bk+St Conditions PM Feak Hour

Lancaster Engìneering

1.24
,, ì' 1,0"8i0,.,:,':"..$'gqta,iLf,if9ç,f'IÍm.e;(s)iii,"

106.1% ICU Levelof Service
,,.,1;b -

Synchro 6 Light RePort
Page 4



ALL.WAY STOP CONTROL ANALYSIS

Analysl
Agency/Co

Dale Performad

Anall5is lìme Period

GAJ

LanÇaster Eng¡ûoêing
6/13/2007
PM Pêak Hour

lnlerseclion
JurisdiÇ(ion

AÉlysìs Year

Edy Rd/Êlwetl Rd

SâeMæd
gK + sl' cond

PrciecllD 07038 - Pto¡lor zona Chênqo

Eas¡/Wst Slreet SW Edy Roêd North,fsoulh Street: Sll/€/worl Rord

Vovemenl L R L T R

volume (veh,/h) 2 45 I ,Ê btl Ò1

%Thrus Left Lane

Northbound Soulhbound

I f L T R

Volumo (veh/h) I 192 31 64 16

%Thrus Lef{ Lare

Easóound Weslb@ñd Northbouod Southb@fld

LI L2 Lf L2 L1 12 L1 12

Conli0urôlion LTR LTR rrR LTR
PHF 0.97 0.97 0.97 t1 07

Flow Rale (veh/h) 15/ 237 442

7. Hêavy Veh¡cfes 6 1 2 1

No. Lanes 1 1 1 1

Geometry G.wp 1 1 I 1

Durâlion, I

ffi
Prop. Loft-fums

0.25

0.0 n') 0.0 0.1

Prop. RÌghl-TurN 0.2 0.4 0.1 0.0

ProD. Heavy Vehicle 0.1 0.0 0.0 0.0

hLf.adj 0.2 0.2 0,2 0.2 0.2 0.2 0.2 0.2

hRT-adi ,0.6 -0.6 -0.6 -0.6 -0.6 -0,6 -0.6 0.6

hHV-adj 1.7 1.7 1.7 1.7 1.7

hadi, computed

ÉgfåtrÌ¡T,#ffiÈrurere
ìd. in¡tial value (s)

0.0

3,20

-0.2

3.20

:
íÈffiål-tì'ÊÉ"i#Ëåg

-0.0

3.20

0.0

3.20

È¡:;i,i$!Þ,ìâPiå¿;åK

x. in¡llal 0.05 0.14 0.21 0.39

hd. f¡nal value (s) 5,94 5.52 5.10 4,BS

x, linal Yslué 0,0s 0.24 0.34 0.60

l\4ove-up {¡me. m (s) 2.0 2.0 2.0 2.0

SeNIce fime, l. (s) 3.9

Easlbound

tÈ

Weslbouñd

3.1

Northbound

2.9

Sdthbouod

L1 12 L1 L2 L1 w LI

Capacity (veh/h) 307 407 487 692

lÞlây (s/veh) 9.56 10.26 10.65 14.98

LOS A p B

Approach: Oelay (s/!eh) 9.56 10.26 10.65 14.98

LOS A, B B B

ntersæl¡on Detáy (s/veh) 12.65
ntersecl¡on LOS B

Copyrígh{ @ 2005 Unive.sity ol Flor¡da, All Righls Reserved É/CS+( Vers¡on 5.21 Genemled: I/2O120O7 10:49 AM



HCM Signalized lntersection Capacity Analysìs
712012007

6: SW EdY Road & SW Borchers Drive

j \{ \\ t t \ I J+

1r
,í9op'

{-

Ît \
1 eoo

4.0
'1.00

1.00
0;95
1787
0.73

1 366

\
f ilo0'r

4.0
.1.00.,
1.00
o:9.S,'

1770
01.,0

185

1900.'.1.9O.9.'1€00'
4.0 4.0

,':l.gO 1'00
1.00 0.93

. 0;95 1¡0O

1 805 1746

, ', : O,!2, ..{i:OO'

803 1746

1r
1900- 1900

4.0

:!'09
0.88
1',00,

loo¿+

1,00

1-
1900 1900

4.0
1.00
0.85
1.00

1 586
1.00

1 586

rLane Configurations
ldeàl Flow'(vPhP[)
Total Lost time (s)

Làne Utit"Faclor '

Frt
Fl! Pro(eoted'
Satd. Flow (Prot)

Flt,Permittedl

1,900'

4.0
,:1r'00

1.00
1},00

1 BB1

,1,00'
1 881Satd. Flow

1

0.95,1
/.)
56

0%

122
0.95
128

0

0

2%

,s

0.95 0.95 0.95 0,95
izTii ; ,.41.2,';i381

0.95
;,1,.,21 .

350
0

356
1%

0.95
Peak'hour factor, PHF

Adj: Ftowr(,lrili)' I '

RTOR Reduction (vPh)

tane .G !où Þ'iftötvi (VP Ð,

0.95 0.95

,Q2."'iQ9 ,

00 0

.....:0 
.

1%

'ò

H Vehìcles

Tu
Protected Phases
Permitted EhasÊsr
Actuated Green, G (s)

Effea,Wq.Clgen¡,9 (s)

Actuated g/C Ratio

C þ A (å n git:iTlm e;(.s:)'

4

4
49.3 49.3
49,"9,:":4-9,.3
0.49 0.49
,4rP.: ''' 4i0-,'

3.0 3.0

49.3 49,3 42.7
42i7
0.43
,4ì0

3.0

b

. ' :',..-{,Qì3"r

0.49
,': ,diìOr

3.0

,"4-9.,i?' +Z,V
0.49 0.43

dÌ0
3.0

6
42.7
42t7
0.43

'4:9

3.0

42.7
42.7
0.43

4.0
3.0

Vehicle Extension

R h)r
0.45

0;Q3
0.07 0,87
:,13¡3. ',1p3iÇ: '
0.75 1 .18

iqiPii ..11.j0:', :

9.9 27.8
' :,i¡4'. ¡, 

ji;..Ç,; 
' 1

27.2
. 
'' .-",' ,,,Qt

0.03
0,09.
0.00 0.03

1.00 1.00
.', f.i0, '' 0;1' "

16.5 16.8
. ' ,,rB .. F

16.7
':,., ..,. '.,. . l.Q 

,,

o

v/s Ratio Prot

v/s Ratio',F.erm

v/c Ratio
UnÍfoi:.m'PelaY" dl
Progression Factor
I nciêìrr eçtfaf : Del3y;:d2:
Delay (s)
Levgl¡ofiS-eÑiee¡
Approach DelaY (s)

App¡0. 4çIJ:E-@*S-,;;,,''

HCM Volume to CaP

lntersection CaP

c Critical Lane GrouP

Bk+St Conditions PM Peak Hour

Lancaster Engineering

0,21
c0r-50

1.01 0.42

Z5:ì4,, , 16:,&

1.00 I .00
:97:4,,'i0r-3,, , 

":'

c0,f6
0.61
22;:2

1.19
' 4;4
30.8

o

0.08

0.08
17.0
2.29

.. 02
39.1

E
33.0

iQ

,r8.i0'
Etc Level

Syrchro 6 Light RePort
Page 5



TWO.WAY STOP CONTROL SUMMARY

Analyst
Agency/Co.
Date Performed
Analysis Tinre PetiotJ

GAJ
Lancast6r Eng¡ne6r¡ng

6h 3/200/
PM Peak Hour

lnlersectlon
J ur¡sdlction

Analysls Year

Langer Dr/Sherwood Blvd

Shsntood
BK + Sf Cond

Prolect Description 07038 - Pfsifer Zone Chango
EasVWest Stroet: Sl,7 Lanqor Drivo North/South Street: SW She rwood Boulevard

lntersoction Orientation: North-South od 0_25

Northbound Southbound

Movement 2 3 4 5 6

L T R L T R

Volume fveh/h) 39 548 299 129 443 14

Peak-Hour Factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97

Hourly Flow Rate, HFR
(vehlh) 40 s64 308 11t 456 14

Percent Heavy Vehicles 0 0

Medlan Type Undivided

RT Chañnelized 0 0

Lanes 1 1 0 1 1 0

Configuration L IR L TR

Upstream Signal 1 1

Minor Stre€t nd

Movement 7 B o 10 11 12

L T R L T R

Volume fveh/h) 84

F PHF 0.97 0.97 0.97 0.97 0.97 0.97

Hourly Flow Rate, HFR
(veh/h) 0 0 86 0 0 J53

Percent Heavy Vehicles 0 0 0 0 0 0

Percent Grade (%) 0 0

Flared Approach

Storage 0 0

RT Channelized 0 0

Lanes o 0 I 0 0 1

o

Northbound Southbound Westbound

R

Eastbound

Movement I 4 7 I o 10 11 12

Lan€ Conflguration L L R Ã

v (veh/h) 40 132 353 B6

c (m) (veh/h) 796 703 441
qto

vlc 0.05 0.19 0.80 0.16

95% queue length 0.16 0.69 7.25 0.58

Conkol Delay (s/veh) 9.8 1 1.3 38.7 13.1

LOS A I E B

Approach Delay (s/veh) 38.7 1 3.1

Approach LOS x B

Copyr¡ghl @ 2005 Unive6ity of Florida. Al¡ Rlghts Ros€Nod HCS+ra Version 5.21 Gen€ratod: fl2Ùl20o7 10:49 AM



HCM Sign alized lntersection Capacity Analysis

B: NW 12th Street & N Shenvood Boulevard

J + -:( { <-*-1*\.\ \ \ (
7120120a7

Lane Configurations
ldealrFlqw {VPhPl,)
Total Lost time (s)

Lane Ut!|, FaolP.rl

Frt
Flt ProteQted
Sald. Flow (Prot)

Flt:Fiêrnlittèd.,,:,''
' ,;,Q¡=14,' ,,1j..Q9'.

\
1 900

4.0

1,09
1.00

, .0:9$,
1 805

. :0.;5_7.

1 084

1.
.1,.90.0 1.s00

4.0
'1,,Q0.. '

0.92
,1,$
1739

ï1-
1900 1900
4,0 4.0

'liOg 1,CI0
1.00 0.99
0.9,5 1.0o
'1805 1840
q¡1:7i . 1iQ0'
324 1840

1-
r eqo

4.0
,1'.00

0.93
liQo;

1742
i 1:90,
1742

re0.8

ïi
lqoo'

4.A

1.40
1.00

Qi95:
1805

1 900 1 900
Þ

'1900

4.0
1.00
0.98
1.00
1837
1t.00

1837

1 900
4.0

1,0,0

1.00
0.95

1 805
0.38
721

Satd. Flow

Peak-hour factor, PHF

Adj. Elew:(,wh), '

RTOR Reduction (vPh)

t-a n e.G-rqtl p Frrf qryu {v p h )

0.96 0.96
,ffi¡ :ztQ!, -

1221

0.96
:125

0

,1¿$,
0%

0.96
,20'
39

98.
0.96
'1p?

0' :,0

1%

0.96
,16

0
Z6

0%

0.96
446,

J

4qe
2%

44.

.96

46
0

0
0o/o

0

o QB3

0.96
7 1.1

4
792
2%

82

0.96
B5

0
0

0%

0

492
0%

0.96
30

0
,30

}Yo
H Vehicles

Protecied Phases
Permitted Rha$es
Actuated Green, G (s)

Effe qtivetG.rel:n. g (Q)

Actuated g/C Ratio

G I e,q r4-npe.lÏí.fne { q )

4
35.2
36t2
0.35

4i0,

p

35.2
,35.2
0.35

PêÍm

,6
56.8

þ.6r:8
0.57

'410,
3.0

â

56.8
5Q,9
0.57
4O
3.0

2
56.8
56.8
0.57

4.q
3.0

2

56.8
56,9
0.57

4.0
3.0

Perm

Vehicle Extension

v/s Ratio Prot
v/s Rêtis Felm
v/c Ratio
Unifqrm,Þ"elaYi d,l.' .

Progression Factor
ln c¡emenJs!¡D.elaY' d2
Delay (s)
Le,yej-qfi.Çewr.ce,
Approach DelaY (s)

Appro¡chË@Ê 'r

Rn aly.,s.¡s; P çtro dffi f h ),:,
c Critícal Lane GrouP

Bk+St Conditions PM Peak Hour

Lancaster Engineering

.08

3.0

0.1;2

3.0
41',0 1

o,27 c0.43

0 0.16
22¡B
1.00

i0'È1,
22.4
. ''9.'
23.3
' ,9,',

,Ql23:

0.41

12,2
0,90

. ,3.19,,,

13.9. ,,i3.

0.47
12.7
0.81

0r6
10.9

.B

1 1.3
,B

0,04
0.07

s.7
1.00
0,3

10.1

B

0.76
16,4
1.00
5,2

21.6

21.2

çQ€9',' , '-
0.93 0.24
3t.3. ,A4;9.
1.00 1.00
2{,jþ;. A,l2

58.8 23.1
. 'i:[-. , :, -Q,

47,3

:':', .',P

-;

0.83
8.0,

E

Synchro 6 Light RePort
Page 6



HCM Signalized lntersection Capacity Analysis
9: SW Roy Rooers Road & SW Borehers Drive 7t2012007

) \{ t-t I r I t ¿<-

Lane Configurations
ldeal, Elqw:(vphpl) l

Total Lost time (s)
l-ane Uiit.,Factor'
Frt
Flt Pr,otec-te-d

Satd. Flow (prot)
Flt Fe¡mjttedì.

1q00. leoo
4.0 4.0

11;00; l:00
1.00 0.89
,0;95 I 1.00'
1770 1685
0;95 l,-00
1770 '1685

T
:190,0'

4.0

,1,.0.0

1.00

" 
019-5,

1597

10ì95
1trO'l

t1-
rg¡o

4,0
o;.95

0.96
.1"00

3189
1. i0.8,

31 B9

+1- \
1 900

4.0
1.00
1.00
0:95

1 703
,0:95
1 703

1-
1900

4.0
1.Q0

0.98
1.00

1 860
1.00

1 860

1-
'1,900 ,190CI 1.9p0' l90o

4.0 4.0
1 00 0,Q5

1.00 1.00
0'i9,5t I,i09
1703 3492
0;95r. .1',00 "

1 900 1 900

Satd. Flow

Peak-hour factor, PHF
Adj: Flow" (vp.h).

RTOR Reduction (vph)

1703
6

0.91
7
0
U

0o/o
Lane h),

0.91
,741

34
948

11o/o

0.91
24

0
24

6%

2.6
2.6

0.03
4.0
3.0

0,91
43

5

45
0o/'o

24.7
24,7
0.25
4.0
3.0

.91

1q
0

'10

0 0,91 0.91 0.91
343 10 31

0170
,313 24 o
2o/o 0o/o 0%

22.5 44.6
22:5, 44.9
0.22 0.45
.1L0 ' 4,:0

3.0 3.0

Qo/o

Protected Phases
Permitte,q,Phasçs
Actuated Green, G (s)
Effectivelçæen;.g:(s)
Acluated g/C Ratio
Cl earQnêg.Tim e,-(öJ;,

¿ 16

Vehicle Extension

v/s Ratio Prot
v/s RätiqFèHn
v/c Ratio
Unilq.rrn,Delayi Çl
Progression Factor
Incrémentaf Eelgy, dZ
Delay (s)
l-evêl ofj$ervic-e
Approach Delay (s)

App.id.lip.11ìËo .: ,

0.86 0.03
37:3' 1516

0.96 0.40
r2\9 0,1
48.6 6.2.]D A

44.1

, . ....ì ',.r:'P;

3.0

c0.19 0.02
4+

0.01 c0.030.01

0.77
4915
1.00

128;0'
178.1

:..F,

c0.01

0.89

;49.¡1.
0.94
26;6
72.0
,:- É:'h,'

0.81
2,8,ì9

0.98

. .0r4
28,6

0.55
48.1
1.00
13.:1

61.2
E

0.10
29.0
1.00
0.4

29,5
.L/

39.8
D

35
,:",-G,,,

29.6

:.,,."1 ìii.l'.;,¡p1..: ;,,, ..i':, r.r¡- ,,r , 
: 
¡rl.i$¡. ,'i: :, .

HCM Volume to Capacity ratio

Actu afedi@"y,.öþt L"englh ($)' :,
lntersection Capacity Utilization
Anatypjs¡Pie¡i-b"di(tnrnl, i::

c CriticalLane Group

0.65
.¡'.¡,{$,g0. r'..,,,Q.ç1¡¡1ffil.os.tìt!h,ei(s)¡,

56í% ICU Level of Service
:. 15", .:.j. . ,

1 6.rQ

B

Bk+St Conditions PM Peak Hour
Lancaster Engìneering

Synchro 6 Light Reporl
Page 7



TWO.WAY STOP CONTROL SUMMARY

lntersect¡on

Jurlsdiction
Analysis Year

H¡ghway ggWSite Access

Sherwood
BK + ST Cond

Analyst
Agency/Co.
Date Perfolmed

Analysis Tlme Period

GAJ
Lancasler Engineering

6/13/2007
PM Peak Hour

7038 - ZoneonP oo
Street:

ulhtation;

2

1747

T

Street 4

L
L

6

R

78

5

1 675

T
3

R

0.

81

0.96

1 7440

0.96

0

0.96

18190

0.96

Hourly Flow Rate, HFR
(veh/h)

Percent HeavY Vehicles
0

0
Undivíded

0
0

120020
RT

Median TYPe

Conftguration

IJ

L

12

R

0

T

Westbo
tt

T

0

o

RL T

orM

0

0

96

0

0

0.96

0

0

0.

62

0

0.96

0

0

0.96

0

0to* Rate, HFR
lveh/h)

0

0
0

0
Percent Grade (%)

Flared APProach

12

00

Eastbound

T Channelized

Conlìguratiirn

WesboundSouthbound

0
0100

R

NorthboundApproach tt10o

Movement

Confìguration

R
74

62

(veh/h) 298

(m) (veh/h)

vlc
0,21

0.77

95% queue length
20.2

Control DelaY {s/veh) C

20.2
Delay (s/veh)

c
Approach LOS

Flølda. All Rights ReæryedCopyrighl @ 2oo5 UniYe6¡tY ot
HCS+íM Vers¡on 5.21 Generated: |zonoa'l 10:49 

^M



TWO.WAY STOP CONTROL SUMMARY

Analyst
Agency/Co.
Date Porformed

Analysis Tlme Period

GAJ
Lancastet Eng¡neor¡ng

6/1 3/2007
PM Peak Hour

lntersection
Jurisdiction

Analysis Year

Edy Road Sif6 Acc€ss

Sherwood
BK + sfCond

Zone

Street: NorthlSouttl Street: SlÍe Access

lnterseclion Orlentation: East-WesI Study Period (hrs): 0.25

Street Eastbound

Movement 1 2 3 4 5 o

L T R L T R

Volume lveh/h) 551 14 137 651

Peak-Hour Factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96

Hourly Flow Rate, HFR
(veh/h)

Percent Heavy Vehicles

Median Type

0 573 14 142 678 0

0 0

Undiv¡ded

RT Channelized 0 0

Lanes 0 1 0 0 1 0

Confìguratlon IR LI

Uostream S¡onal 0 0

Mínor Street Northbound Southbound

Movement 7 I I '10 '11 12

L T R L T R

Volume (veh/h) 13 196

Peak-Hour Fâctor, PHF 0.96 0.96 0.96 0.96 0.96 0.96

Houtly Flow Rate, HFR
(veh/h) IJ 0 204 0 0 0

Percent Heavy Vehicles 0 0 0 0 0 2

Percent Grade (%) 0 0

Flared Approach

Storage 0 0

RT Channelized 0 0

Lanes o 0 0 0 0

LR

Approach Eastbound Westbound Northbound Southbound

Movement 1 4 7 I o 10 11 t¿

Lane Confìguration LT LR

v (veh/h) 142 217

c (m) (veh/h) 998 424

v/c 0.14 0.51

95% queue length 0.50 2.83

Control Delay (s/veh) ot 22.1

LOS A C

Approach Delay (s1veh) )a I

Approach LOS C

HCS+rk Vêrsion 5 21Copyrigh( o 2005 Unlv6rsily of F¡orida, All Ri0hts R€sorved G€n€ral€d: 112012007 10:51 AM



HCM Sígnalized lntersection Capacity Analysis
712012007

3: SW Road & Hi 99W

r -( f /ñ \ ( 1 /,a L / */

Lane Configurations
ttêêl'FloW,kphpl)
Total Lost time (s)

Lane.U- tit..Ëactor,

Frt
Fl t. Prq.t--eg.ted.: . .

Satd. Flow (Prot)

F¡tfê¡dri.tte-d;;,

{
ri9.o0:

ÏT
1.900:

4.0

il T t+T-r
1,9q0.

4.0
1.-00,

1.00

;'1i,990¡
4.0

1:.00, ;1',.Q9:,:0.-,9f;r';0:;97 - 1 q0

0.85 0.85 1.00 1.00 0.85

1.90.'oì l;90O', 1900 '1900
4.0 4.0 4.0 4.0

l;00i. .0 91

1.00 0.99

1,9Q0

. :..

ì'

19_00

4.0
1.00
'1.00

,0€5:
1787
;,0i95
1787

tfl'
1 900

4.0
'0;91
0.99
1.00

4988
-1;00

4988

1900

,'1,90-''
4908

Satd. m

Peak-hour factor, PHF 0.96 0,96 0.96 0.96 0.96

Adj,:Fiorv'(vphïr ,. .,!p/.,;,,.;. $¡1. (! j'' :',.i-2$p ì':1 .¡39il i'''!3 3-¿

RTOR Reduction (vPh)

t a n e Gf.o qþ-i F[öWJVPÍ|), .;, .20?jr ',, .3.i6i.., .:. 5$-+i..lEq7¡Ì . ¡$9,4
0017900

4908

0.96 0.96 0.96
26'4- . '296, '.+4:[1'

17406

0.96
2s1

0

293
1o/o

0.96
2065

10

2231

3%

169
0.96
176

0
0

0%
H Vehicles 1%

3 5

Prot
1

Protected Phases
Per¡lttaä¡Ehqgpçi .,
Actuated Green, G (s)

Eff ecJive.rGiepinig.(s);,
Actuated g/C Ratio

Çlear:þnÇefiin'e,'('¡$ -

14.7

14,7,

0.15

¡i4X0.; . 'ì.ffi, ..'i'.i4'.I ¡9"9""' r+.iQ. r: I.¿ì.q' ' ; Ai',Q

4

19.3
;19:3.,

0.19
.4;ìQ:

3.0

14.5
,..{:i!;,F.

0.14

4
14.7

tq:..7
0.'15

12.0

' 
r2¡o'
0.12

14.0
14.0
0.14

:4,0
3.0

38.0
38.0
0.38
'4',4

3.0
Vehicle Extension 3.0 3.0 3.0 3.0 3

j210

v/s Ratìo Prot 0.1 1 c0.20 0.09

vlsrRpfio:Fê¡'nr .
: ;it,' '.:.i;¡,:.:: .':Q.¡Xif ,.ìiì'.

0.64v1c Ratio
U n ifcln{::D,{þYi¿ .q.l ., 3;6i'i7i : .':ì+..P"¡.]}, i i...3,9iÞi ,.4.i! ', 4.0;'ì?¿.,9f.1 "¿a'O' 29;6.

Progression Factor 1.21 1.18 2,68 0.94 0.93

lnöremeñiä1.Ílélay, {2''
'',::2.;g i.S.l¡¡âii :. !j-0Bi,i ì !f,$:j:-r2ç: ;0:)4,:19-6?9, :,: ,2,7i

Delay (s) 46.9 99.0 90,1 46.3 40.2 44.2 253,8 43.4

Leveliþf.iService

.'i,ì:F,. . .'ir',;,,.,...'..,,::,.,..'.:.'.,'ì,trl,', '.;riD¡. ' I i, :

0.16 c0.45

1.17 1.18
43.0 3,1,,0

0.68 0.50
BB:9 : 'B{.5

1 1 8.1 98.7

',rF F
'101.0

Approach DelaY (s)

Ap.p.to AAlt+"r-O.,S' 
t.', 

.' .,i,,..,

c Critical Lane GrouP

77,6

Bk+St Conditions PM Peak Hour
Lancaster Engìneering

Synchro 6 Light RePort
Page 1



HCSt. DETAILED REPORT

Analyst

Agency or Co.

Date Performed

Time Period

GAJ

Lancaster Eng¡neering

622n007

PM Peak Hour

lntersection

Area Type

Ju risdiction

Analysis Year

Project lD

Hwy 99WEdy Rd

All other areas

ODOT

BK Cond

07038 - Pfeifer Zone Change

EB WB NB SB

LT TH RÏ LT TH RT LT TH RT LT TH RT

Number of Lanes, Nr I 3 0 1 3 0 2 2 1 I I 1

Lane Group L rR L IR L T R L T R

Volume, V (vph) 284 I 383 79 281 1982 169 381 319 196 194 303 223

% Heavy VèhicleS, %HV 3 5 z 1 J 0 I 1 I 1 0

Peak-Hour Factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Pretimed (P) or Actuated (A) A A A A A A A A A A A A

Start-up Lost T¡me, ll 2.0 2.0 2.0 2.0 2.0 2.0 ¿,U 2.0 2,0 2.0

Extens¡on of Effective Green. e 2.0 2.0 2,0 2.0 2.0 2.0 a^ 2.0 2.0

Arrival Type, AT J 3 3 3 3 3 3 3 3 J

Unit Extens¡on, UE 3.0 3.0 3.0 3.0 3.0 3.0

1.000

J.U

1.000

3.0 3.0 3.0

Filtering/Metering, I 1.000 1.000 1.000 1,000 1.000 1.000 1.000 t,000

lnitial Unmet Demand, Qu 0.0 0.0 0.0 0.0

0 0

0,0

0

0.0 0.0 0.0 0.0 0.0

Ped / Bike / RTOR Volumes 0 0 0 0 0 0 0 0 0

Lane Width 12.0 12.0 12.0 12.0 12.0 12,0 12.0 12.0 12.0 12.0

Parking / Grade / Parklng 0 0 0 0

Parking Maneuvers, Nm

Buses Stopping, Ne 0 0 0 0 0 0 0 0 0 0

Min. T¡me for Pedestrians, Gp an 3.2 a)

Phas¡ng Excl. Left WB Only Thru & RT 04 Excl. Left Thru & RT 07 08

Timing
G = 12.7 G= 6.0 G = 36.7 fl = G = 9.8 G = 12.8

Y= 4 Y= 4 Y= 6 Y= 4 Y= 4 Y:
Duration of Analysis, ^l = 0.25 CycfeLength,C= 100.0

EB WB NB SB

LT TH RT LT TH RT LT TH RT LT TH RT

Adjusted Flow Rate, v 296 I 523 293 2241 nÒ7 JJZ 204 202 316 ZJ¿

Lane Group Capacity, c 223 1 797 406 2s24 340 458 199 175 241 207

v/c Ratio, X 1.3i 0.85 0.72 0.96 1.17 0.72 1.03 1.15 1.31 1.12

Total Green Ratio, g/C 0.13 0.37 0.23 0.47 0.10 0.13 0.13 0.10 0.1s 0.13

Uniform Delay, dr 43.7 29.1 35.7 25,8 45.1 41.9 43.6 45.1 43.6 43.6

Progression Factor, PF 1.000 1.000 1,000 1.000 1.000 1,000 1.000 1.000 1.000 1,000

Delay Calibration, k 0.50 0,38 0.28 0.47 0.50 0.29 0.50 0.50 0.50 0.50

lncremental Delay, dt 174.9 4.0 6.2 11.5 102.6 5.7 70.5 1 15.6 166.5 9B,B

Initial Queue Delay, d3 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0

Contro¡ Delay 218.5 JJ. 
'

41.9 37.3 147.7 47.6 114.1 160.7 210.1 142.4

Lane Group LOS F U U D F D tr F F F

Approach Delay 37.9 1nl -, 17Ê O

Approach LOS E D F F

lntersection Delay 73.0 X"= 1.10 lntersection LOS E

Copyrighl @ 2005 Univorslty of Florida. All Righls Roserv€d HCS+rr V€6¡on 5.2,f Geno.êted 1l2ol2o07 10:4s AM



HCM Signalized lntersection Capacity Analysis
712012007

4: SW Ro rs Road & l-J hwa 99W

Jr+lrr {- L1// t/¿
Lane Configurations
ldeal, Flow, (VPhp.l)..

Total Lost time (s)
Lane'Util,,Fácigr.,
Frt
Flt,Protected.¡' , :,

Satd. Flow (prot)

Fll'Prert-I itp, q.': Ì' :., :

I 538 3367

, 1.;,0,$l i0,i9.,þ.: ..

1 eQo'
4.0

1,0Q,
1.00
p;95.

1 543

,0,9$, ,,
1 543

t
1,900:

4.0
't:',0.9,

1.00
1'.0q.

.'!Q00,
4.0

1ru.
1.00

1827
ì..1.ii,-Q.01

1827

{
1gqQ

4.0

l:,0q
0.85

I 900,
4.0

, 1;00'
1.00

1752

,1'9,00

4.0
0;91
1.00

,1,00'
4893

,1:oo
4893

1 900
4.0

1;00
0.85
:1..00

1482
1,.00

1482

r
1 990

4.0
,ll;00

1.00
0.95

1 703
0:95

1 703

1 q00

4.0
0.91
1.00
1;00

5085
100

5085

f
1 900

4.0
1.00
0.85
1.00

1 583
1.00

1 583

+\ï
1-eqo

4.0
097i.
1.00

1792

JÐ0*
1792Satd. Flow

Peak-hour factor, PHF 0.92
Adj.'F{ow{vph);'',' 1.52

RTOR Reduction (vPh)

La n e.', G.lo.c¡p, E lò. WWPh):

'1538 3367 1538 1752

0.92 0.92 0.92 0.92 0.920.92
4?t

0

422;
6o/o

0.92
1882

0
.1.982

6%

0.92
262
179

OQ

9%

0.92
. 320

0
320
6%

0.92
2030

0
2Q30

2%

520
0.92
565
168
397

1

.,1176,,,'t ;387,i' .-: :,37|9 l',

137
3,9.

5%

,1,q5. ,r.285'
104 0
:31 .285

5% 3%Vehicles

Protected Phases
PçrmittPliP;,tlg-qsts,
Actuated Green, G

'..'. . .:ar.::,:

:,

43
. r¡,4¡ . '',jtt4,,,.., ".",

t.,l:i,.' '" l'B

23.0 23.0

4i0, i23,0:''
0.23 0.23: :4,þ: :{+0

3.0 3,0

Pejem

52 16

Eff e cfi !.eo' Çt'ep ¡- ;, g :i(.s ),,
Actuated g/C Ratio
C jè A ranqe \Ti ri1.9., G)

8.0 22.0 22.0 9.0

,9,.9, ,22¿O ,22:A, ,¡9ì0¡,

0.08
.4:o

3.0

12.0

12;o:
0.12

4iiA.
3.0

31.7
Jl.7
0.32

4io
3.0

2
31.7
31':7
0.32
4.0
3.0

21.3
21.3
0.21
4.0
3.0

41.0
41.9,
0.41
4.0
3.0

f)

41.0
41.0
0.41

4.0
3.0

0.22 0.09

:4r0.' ,'4.¡.9r

3.0 3:0Vehicle Extension

Lanê'
v/s Ratio Prot
vLs.$þtiörPe¡$'
v/c Raiio
U¡iforifü,DdaY'''. I
Progression Factor
lncremgntalrDeJäY, d2i
Delay (s)
Levetrófi,þ.-e. ¡vlce
Approach DelaY (s)

App-r-o,F-e,.hî!i6..S.. ,, . ,

c Critical Lane GrouP

c0.11 0,21

,4-6îQ, ,394, ' 3,:l¿ . ?qr

S8,ål .O,1. ,i4:Ztl8', ,t?2:.'1. .' . qj,it', 1781,

1'551

0.22

0.70
,29.9

0:18 '

0.18
,24.7
3.98

c0.'19

0.88
38.1
1.00
21.3
59.4

F

c0.40

0.97
29.0
1.00
14.4
43.4

D
42.1

D

649

0.36
0.61
23.2
1.00
4.3

27.5
C

59

112

30.4 2A4.8
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HCM Volume to CaPacitY ratio
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QIIETIING ANALYSIS - SIGNALIZED INTERSECTION

DATA ENTRY
Cycle Length:
Storage per Vehicle:

Project Namer 07038 - Pfeifer Zone Change
Analyst: GAJ

Date-:7113/2007
lntersection: Elwerr Rd/Highway 99W

Time Period: PM Peak Hou¡
Scenario: 2022F,K + ST Condition

100 sec

25 leet

Volume:
Green Time:

Yellow Time:
Numbe¡ of Lanes:

"t CALCULATIONS

Average Total Queue:
95ù Percentile Queue:
95ü Percentile Queue Length:
Required Storage per Lane:

R
209
25

4

1

T
142
25

4

1

Southbound

LR
26r
25

4
1

T
L+3
n<L)

4

i

Northbound
LR

36

54

4

I

T
1889

54

4
2

Westbound

L
248

9

4

z

R
92

54

4

i

T
338

54

4

z

1

Eastbor¡nd

L
t54
9

4

I

sec

sec

veh

veh

feet

4.1

8

2:00

2;00

2.8

6

150

150

0.0

#N/A
#N/A
fN/A

5.1

9
1a<

225

4.8

9

225
a.rtr

0.0

#N/A
#N/A
fN/A

0.4

2

50

s0

zz.0

JU

'750

375

6.0

10

25:0

125

1,1

J

'75

75

15.6

22

550

775

7.t
7

175

L75



b QTIETnNG ^A.NALYS$ - STGNALTZED INTERSECTTON

Project Name: 07038 - Pfeifer Zone Change

Analyst: GAJ

Date:711312û7
Intersection: Meinecke RdÆ{ighway 99W

Time Period: PM Peak Hou¡

Scenarìo: 2022B.K + ST Condition

100 sec

25 feet

DATA ENTRY
Cycle Length:

Storage per Vehicle:

Volume:
Green Time:

Yellow Time:
Number of Lanes:

CALCI]LATIONS

Average Total Queue:

95ù Percentiie Queue:

95ô Percentile Queue længth:

Required Storage per Lane:

sec

veh

feet

feet

R
46

i00
0

I

2l
8

4
1

T
Southbound

L
46

6

4

I

R.

62

i00
0
I

T
48

6

4

1

Northbound

L
48

4

4

i

R
t57
r00
0

I

T

70

4

2

2t993t4
25

4

1

Westbound

LR
t'7

i00
0

I

1563

46

4
2

T
Eastbound

L
i3
2
4

I

0.0

#N/A
#N/A
fN/A

0.5

2

50

s0

t.2
3

75

t5

0.0

#N/A
#N/A
fl.l/A

t.2
7

75

/)

t.2
3

75

75

0.0

#N/A

#N/A
#N/A

15.9

23

575

300

6.2

10

250

2l'0

0.0

#N/A

#NiA
fN/A

2L.7

JU

750

375

0.3

1

25
74
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DATA EI.{TRY
Cycle Length:
Storage per Vehicle

QItEr.rrNG ANALYSIS _ srcNÄ.LIZED rI{TERSECTTON

Project Name: 07038 - pfeifer Zone Chaage
Analysr GAJ

Date:7113/2007
lntersection: Edy Rd,Highway 99"ù/

Time Period: PM Peak Hou¡
Scenario: 2022F.K * ST Condition

100 sec

25 feet

Volume:
füeen Time:

Yellow Time:
Number of La¡es:

rph

sec

CALCIILATIONS

Average Total Queue:
95ù Percenrile Queue:
95ü Percenrile Queue Length:
Required Storage per Lane:

veh

veh

feet

R

I

T
303

9

4
1

Southbound

L
t94
9

4
I

R

i

196

T
319
14

4
I

Northbor¡rid
L

381

14

4

2

RT
151

48

4
3

2

Westbound
L

28t
IJ
4
1

RT
462
42
4
J

Eastbound

L
7U

7

4

1

6,2

10

250
?,s0

1.3

L2

300

300

2æ
200

4.7

8

5.4

9

225
1"rÊ,

7.3

T2

300

300

8.'/

L4

350

775

0.0

#N/A
#N/A
fl\i/A

28.'7

38

950
325

ó.5
1l

275

275

0.0

#N/A
#N1A
trN/A

2t.9
30

750
250

7.0

T2

300

300



b QIIETIING ANALYSIS - SIGNALIZED INTERSECTION

Project Name:
Analyst:

Date:

Intersection:
Time Period:

Scenario:

07038 - Pfeifer Zone Change

GAJ

7 t1312007

Tualati¡-Sherwood Rd/Highway 99W
PM Peak Hour
7027 BK + ST Conditi.on

ÐATA ENTRY
Cycle Length:
Storage per Vehicle

Volume:
Green Time:

Yellow Time:
Nu¡nber of Lanes:

CALCI]LATIONS

Average Total Queue:
95ù Percentile Queue:

95ù Percenrile Queue Length:
Required Storage per Lane:

100 sec

25 feer

vph

sec

veh

veh

feer

feet

Southbourd

RT
550

22

4
2

L
140
8

4
1

Northbou¡rd

R
124

4

1

T
349
23

4

1

L
356

9
4
)

Westbou¡ld

RT
2388

42

4
J

L
294
23

4

1

Eastbound

R
241
30

4

1

T
99s
30
4

J

L
262
T2

4
1

0.0

#N/A
#N/A

'fl\{/A

11.3

17

Áa<

225

7.4
,7

1'75

175

2.5

5

t25
tzs

1.1

1)

300

300

8.6
1Ala

350

175

0.0

#N/A
#NiA
#NiA

35.8

46

I i50
375

6.0

10

250
250

4.4

8

200
zo0

18.2

25

625

200

6.1

10

7s0
?50

't
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QIJEI.IING ANALYSß . SIGNALIZED INTERSECTION

DATA ENTRY
Cycle Length;
Slorage per Vehicle:

Project Name: 07038 - Pfeifer Zone Cbange
Analyst: GAJ

Date:7113/2ffi7
Inlersection: Edy Road/Borchers Drive

Time Period: PM Peak Hour
Scenario: 2027 BK * ST Condition

100 sec

25 fæt

R
Volume:

ureen llme:
Yellow Time:

Number of Lanes:

rph
sec

sec

feet

"t CALCIJLATIONS

Average TotaÌ Queue:
95ù Percentiie Queue:
95ù Percentile Queue Length
Required Storage per Lane: feet

Southbound

T
r /.5
aa

4

1

L
338

2l
4

I

Northbound

RT
45

5

4

1

L
2

1

4

1

Westbound

RT
753
43

4

I

L
26
5

4

i

Eastbound

RT
3't7

52

4

I

L
87

15

4

I

0.0

#N/A
#N/A
,fNIA

L.+

5

125

L25

7.O

tz
300

300

0.0

#N/A
#N/A
#N/A

1.1

J

'75

t5

0.1

0

0
0

0.0

#N/A
#N/A
#N/A

11.1

17
ÀaÊ

4É

4.7
)
50

50

0.0

#N/A
#N/A
fN/A

À<

8

200
200

2.0

4

100

100



Maximum Queue Lengths at Unsignalized lntersections

Major St:

Minor St:

Scenario:

Sherwood Boulevard
Langer Drlve
2027 BK + ST Cond
PM Peak Hour

12 11 10

ffi
+

rl

=l

It
16

J 14

+Ll-
I ¡--
I

o

4

5

1

2

3

I
I

7 I

ffi

queue of data ranges.

Maxìmum Queue Length Estimation based on John T. Gard's article
.Estimat¡on of Maximum Queue Lengths at Unslgnalìzed lntersections-, ITE Journal / Nov. 2001

Resultslnputs
Max QueueVcLanes VaMoves

3.27

5.91

4

6

1

1

0
1

1

0

41

582
318

471
14

485

900

I
.)

3

4

5

6

Malor St

x

X

7.67

X

X

-0.75

7

I
Õ

10

11

12

0
0

1

0

0

1

0
0

364
0
0
89

1 575
1582
741

'f 575
1734
478

Minor St

13

14
15
16

0
0

0

0

0
0
0
0

Pedestían

Speed (mph
PHF
TS There ¡s/are signal(s) withln 1/4 ml of lh6 ¡ntersect¡on on Mâior S(

JÐ

0.94
1

Tstpm
111312001
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Q{.rErrrNc aNALysß - SIGNALIZED TNTERSECTTON

Prqject Name:
Anaiyst:

Date:
Intersection:

Time Period:
Scenario:

07038 - Pfeife¡ Zone Change
GAJ
7 t13t2007

Cenrury D¡ive/Sherwood Bouelva¡d
PM Peak How
2027 BK + ST Condition

DATA ENTR.Y
Cycle Length:
Storage per Vehicle:

Volume:
G¡een Time:

Yellow Time:
Number of Lanes:

CALCULATIONS

Average Total Queue:
95ù Percentile Queue:
95ù Percentile Queue Length:
Required Storage per l-ane:

100 sec

25 feet

sec

veh

feet

RT
472

+.1

+̂

1

t)
4

4

1

Southbound

LRT
765
46
4

I

to
7

4

I

Norttrbo'¡nd
LRT

183

28

4

I

Westbound

L
386

2l
4
1

RT
132
t3
4

1

Eastbound
L
2A

6

4
1

i

0.0

#N/A
#N/A
fN/A

6.9

11

27s
2',75

1.9

4

100

100

0.0

#N/A
#¡i/A
fNIA

10.6

16

400
.d00

2

50

50

0.0

#N1A

#N/A
trN/A

3.5

t/)
t75

8.0

t3
32s
32ß

0.0

#N/A
#N1A
fI{/A

3"0

6

150

150

? rì

6

150

150
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Project Name:

Analyst:
Date:

Intersection:
Time Period:

Scenario:

QI'ELIING ANALYSß . SIGNALIZED INTERSECTION

07038 - Pfeifer Zone Change

GAJ
7 t13t2007

Borchers Drìve/Roy Rogers Road

PM Peak Hour
Zjn BK + ST Condition

DATA ENTRY
Cycle Length:
Storage per Vehicle:

Volume:
Green Time:

Yellow Time:
Nu¡ober of Lanes:

CALCULATIONS

Average Tota-i Queue:

95ù Percentile Queue:

95ù Percentile Queue l-ength:

Required Storage per Lane:

100 sec

25 feet

sec

veh

feet

feet

RT
45

L3

4

1

22
4

4

1

Southbound

LRT
37

33

4

1

Northbound

L
312
aÀ

4

1

RT
o?q

46

4

1

L
a4LL

2
4

1

Westbound

R
893

45

4

i

T
Eastbound

L
9

1

4
I

0.0

#N/A
#NI/A
f¡t/a

i.0
3

75

75

0.6

2

50
50

0.0

#N/A

#N/A
fN/A

0.6
,)

50

s0

Á)
11

275

275

0.0

#N/A
#N/A
#N/A

t2.9

t9
475

415

0.6
)
s0
50

0.0

#N/A
#N/A
fN/A

t2;7

L9

475

475

0.2

1

25

25



Maximum Queue Lengths at Unsignalized lntersections

Major Sl:
Minor St:

Scenario:

Highway 99W
Site Access
2027 BR + ST Cond
PM Peak Hour

Inputs Results
Moves Lanes Va Vc Max Oueue

Major St

1

2

3

4
q

6

0

0
0

3

1

0
1819

0
0

2617
81

2698

1819

x X

x X

Minor St

7

I
o

10
11

12

0
U

0
0
0
1

0
0
0
0

0
ö2

2691
4517
606

3223
4436
872

x X

X

X

X

X

3

x

X

X

X

3.17

Pedestrian
14
{É

0
U

0

0
0
0

U1

Speed AE

0.96
I

PI.{F
¡s/âre s¡gnal(s) wlthln 1/4 m¡ of the lntersectbn on Mâjor St.

Validation

queue ranges.

Maximum Queue Length Estimation based on John T. Gard's article
"Estimation of Maximum Queue Lengths al Unsignalized lntersections", lTË Journal / Nov. 2001

12 11 10

@
16

I 14

l5

I

t

78I

1t_
Jr--
@

6

5

4
1

2
)
---J---------f

-l

t

10slpm 711312007



Maximum Queue Lengths at Unsignalized lntersections

Major St:

Minor St:
Scenarlo:

Edy Road
SIte Access
2027 AK + ST Cond
PM Peak Hour

I nputs Results
Moves Lanes Va Vc Max Queue

Major St

1

¿

3

4
q

Cr

0
1

0

0

1

0

0
5/J
11'

142
678

0

678

584

x X

5.55 t)

Minor St

7

I
o

l0
11

12

0

1

0
0

0
0

13

0
204

0
0
0

1541
1541
579

1 643
1 546
678

x

16.75

X

x

X

x

X

Study
x
X

X

X

Pedestrian

13

14
15
16

0

0

0

0
0

0
0

Speed (mph,
PHF
TS

JC

0.96
1 There is/are signal(s) with¡n 1/4 m¡ ol lhe ¡n(ersecllon on Maior SL

queue out

Validation

ranges.

12 11 10

ffi
It

^
____i I

-------+l--rl
+Ll-
lf--t

lo 6

5

4

.l

2

3

14

15

o
lï
78

@

Mâximum Queue Lenglh Estimâtion based on John T. Gard's arlicle
,,Est¡mation of Maximum eueue Lengths at Unsignalized lntersections", ITE Journal / Nov' 2001

1 1 slpm
7t1312007





TO

Iuly 24,2007

City of Sherwood
Julia Hajduk, Planning Manager

FROM Leslie Ann Hauer AICP

RE Supplemental Information for Comprehensive Plan and Zoning Map Amendment
File PA 07-01

This memorandum responds to the City's letter of July 13, 2007, requesting additional
information for File PA 07-01, Comprehensive Plan Amendment" andZone Change for property
located at2105 SW Pacific Highway.

Transportation Impacts

A traffrc impact study has been prepared by Lancaster Engineering, Inc. and is submitted as

part of the application. The Sherwood Municipal Code requires an analysis of transportation
irnpacts, consistent with the Transportation Planning Rule (OAR 660-012-0060), as implemented
by SMC 16.80.030.3:

3. Transportation Planning Rule Consistency

A. Review of plan and text amendment applications for effect on trønsportationføcilities.
Proposals shall be reviewed to determine whether it signfficantly affects a transportation

facílity, in accordance wit:h OAR 660-12-0060 (the TPR). Review is requiredwhen a
development application includes a proposed amendment to the Comprehensive Plan or
changes to land use regulations.

B. "Significent" meqns that the transportationfacility would change the functionøl
cløssification of an existing or planned transportationfacility, change the standards
implementing afurrctional classification, qllow types of land use, allow types or levels of
land use that would result in levels of travel or access that are inconsistent with the

functional cløssification of a transportation facility, or would reduce the level of service of
the facility below the minimum level identified on the Transportation System Plan.

C. Per OAR 660-l2-0060, Amendments to the Comprehensive Plan o,r changes to land use

regulations which significantly affect a transportationfacility shall assure that allowed land
uses are consistent with the function, capacity, and level of service of the facility identified in
the Transportation System Plan. This shall be accomplished by one of the following;

1. Limiting allowed uses to be consistent with the plannedfunction of the transportation
facility.

LESLIE ANN HAUER. Planning & Land Use Services
6100 Collins Rd. . West tuchland, WA99352. l-800-753-4669. (509) 961-2014





2. Amending the Transportation System Plan to ensure that existing, improved, or new
transportationfacilities are adequate to support the proposed land uses.

3. Altering land use designations, densities or design requirements to reduce demandfor
automobile travel and meet travel needs through other modes.

The Lancaster TIS notes that the weekday site trips increases ftom 602 under the present

MDRL zoning to 4,767, an increase of 4,165 daily trips. While the trip generation calculation is
based upon "worst case" development scenarios under both existing and proposed zoning
designations, there unquestionably will be a large increase under the proposed RC designation.

The Lancaster TIS does not conclude that the proposed zone change will have a "significant
impact" on the surrounding roadways, as defined by the SMC and TPR. This is because the
Tualatin-Sherwood Road/Highway 99W and Edy Road/Highway 99W intersections are projected
to exceed LOS standards even with no change in zoning for this site. However, the Lancaster TIS
does recommend improvements at these intersections that will have the effect of bringing
operating conditions to slightly better than background conditions (see Lancaster TIS,
"Conclusio ns", page 24).

No condition of approval should be imposed at this time, as the Lancaster TIS is based upon
the "worst case" development, in other words, the highest potential trip generators among all
possible future uses. The actual uses that occur on the site will most likely generate less traffic.
Mitigation is appropriately required at the time of development, consistent with the level of
impact that will be confirmed by an analysis of traffic from a specific building proposal.

Based on the Lancaster TIS, the zoning change proposed will be consistent with the SMC
16.80.030.3 and the TPR, with mitigation required through future development review.

Compliance with the Metro Functional Plan

All jurisdictions in the "Metro" Planning Area must comply with requirements in the
Functional Plan to plan to accommodate future residents and employment opportunities. The Cify
of Sherwood has been allocated the goal of providing capacity for 5,216 dwelling units and 9,5 I I
jobs, as noted in the application narrative,

The 5 .7  -acre site was developed with spaces for 4l manufactured homes and could, under
the MDRL Zone, be developed with 63 single family residences under the most optimistic
development scenario (based upon the Lancaster TIS "worst case", page 11). Even if 63
dwellings were possible, accounting for street right of way, design constraints, access, etc., the
site would represent only 1 .2%o of the City's assigned total dwelling units.

Employment density is not as easy to determine, owing to the widely varying numbers of
employees by business type. Based upon the Lancaster TIS 'oworst case" for commercial

LESLIE ANN HAUER. Planning & Land Use Services
6100 Collins Rd. . West Richland, W^99352. l-800-753-4669. (509) 961-2074





development, the site could be developed with 11,000 square feet of Medical Office Building,
77,000 square feet of Shopping Center, and 4,500 square feet of Drive-in Bank.

Employment densities are the subject of Metro's "2002-2022 Urban Growth Report: An
Employment Land Need Analysis, Table 2 (page 13), reproduced in part here:

Regional Average Densities by Building Type

Using Lancaster's numbers, the following employment generation might be expected:

Site Employment Proj ection

This analysis must be taken with due consideration for the basis of the assumptions: Lancaster's
"worst case" development scenario and Metro's regional averages. Neither may apply directly to
the site, which is unlikely to be developed to worst case build-out and which may have more-or
less--employees per square foot of building area.

What can be safely concluded is that the present zoning allows as many as 63 dwellings,
with a likely population density of 160.65 personsr (assuming 2.55 persons/dwelling). The
estimate of 231.5 jobs would be an increase in population (employment) density under the
proposed RC zoning

Why this site and an RC designation?

The application explains why the site is both suitable and appropriate for a designation of
"Retail Commercial" (RC), given the history of the site and surrounding area as well as adjacent
uses. The Cogan Owens Cogan Economic Opportunities Analysis (2007) concluded there would
be a need for an additional 27 acres of commercial land. Therefore, the question for the City to

1 City of Sherwood Staff Report: File No. PA 0U04 2040 Title I Plan & Code Amendments, December 6, 2000,
Exhibit A, page 8 of 14.

LESLIE ANN HAUER. Planning & Land Use Services
6100 Collins Rd. . West Richland, WA99352. l-800-753-4669 . (509) 967-2074

Office Retail Medical/Government
Square feet/iob 300 350 400

Floor Area Ratio 0.60 0.44 0.34

Building type Area Employment

Medical Off,rce Buildine 1 1,000 square feet 27.5 iobs
Shopping Center 77,000 square feet 220 iobs
Drive-in Bank (ofñce/retail) 4,500 square feet 15 office or 12.9 retail jobs

(Average: 14 iobs)
92,500 square feet 231.5 iobs





consider is not whether other sites are suitable for a commercial designation, but what

designation is most appropriate for this site.

Based upon policies in the Comprehensive Plan, discussed in the application, the "Six
Corners" area is appropriate for commercial development. A commercial zoning designation for
this site, with frontage on Highway 99W, would be consistent with the commercial zoning on

adjacent properties and could be developed to provide coordinated access with adjacent

properties. More specihcally, the Retail Commercial (RC) designation is somewhat less intensive

than the General Commercial (GC designation, therefore the proposed designation is more suited

given the proximity of high density residential development.

The site is between properties designated Retail Commercial and General Commercial, with
properties designated General Commercial located east of Highway 99. Given the mix of
designations, either could be appropriate. What appears unarguable, both in terms of the situation

on the ground as well as the City's policies, is that the site should have a commercial designation

as discussed in the application narrative.

Other Issues

The June 13,2007letter requests additional items, including mailing labels, copies of all

documents, electronic copies, and so on. The requested information is included with this

memorandum.

LESLIE ANN HAUER'Planning & Land Use Services

6100 Collins Rd.'West Richland, WA99352 ' l-800-753-4669'(509) 961-2074





City of Sherwood

Pfeifer Comprehensive Plan Amendment
and Zone Change

June 6, 2007

APPLICANT:

REPRESENTED BY:

Winterbrook Planning
310 SW Fourth Avenue, Suite 1100,

Portland, OR 97204
Contact: Jesse Winterowd
(503) 827-4422 (phone)
(s03) 827-4350 (fax)
Emai I : j esse@winterbrookp,lanning.com

Garvey Shubert Barer
121 SW Morrison, Suite I100
Portland, Oregon 91204
Contact: Edward J. Sullivan, Esq.
(503) 22s-3939 (phone)
(s03) 226-025e (fax)
Emai l: esullivan@gsb law.com

APPLICATION:

PROPOSAL:

LOCATION:

ZONING:

Donald V. and Virginia E. Pfeifer Trust
2011 NE 164th Place
Portland, OR 97230
Contact: Don Pfeifer
503-255-6233 (phone)
503-254-1881 (fax)

Lancaster Engineering
321 SW 4th Avenue, Suite 400

Portland, OR 91204
Contact: Todd Mobley
(503)248-03 13 (phone)
(s03) 248-925 I (fax)
Email : todd@lancasterengineering.com

Comprehensive Plan Map Amendment & Zone Change

Amend the Comprehensive Plan and Zoning Maps from
Medium Density Residential (MDRL) to Retail
Commercial (RC).

21305 SW Pacific Highway; Tax Lot: 25130D001200

Medium Density Residential (MDRL)

Donald V. and Virginia E. Pfeifer Trust
Plan Amendment and Zone Change Application
Prepared by Winterbrook Planning
June 6, 2007 Page i



DATE: ilune 6,2007
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Narrative

Site Description & Neiqhboring properties

The site is located at21305 SW Pacific Highway. As shown on Map A: Vicinity Map,
the site is approximately %mile southwest of the intersection of Tualatin-Sherwood
Highway and Pacific Highway (Hwy 99). The site is 5.74 aues in size, flat, and currently
has no mobile home residents. There is a single family home on the site, which was used
as a residence and offîce for the park manager. The site has intemal road and utility
infrastructure appropriate to a mobile home park. The site has two driveway accesses
onto Pacific Highway

The site was originally develop ed in 1964 as a mobile home park with 4l single-wide
spaces. At that time, it was surrounded on three sides by vacant fields. The Sherwood
comprehensive Plan was acknowledged in 1981, and assigned the MDRL plan
designation to the site in accordance with its use.

As shown on Map 2: ZoninglPlan Map, properties to the northeast along Pacific
Highway are planned and zoned predominantly RC to the intersection of Tualatin-
Sherwood Highway, with one Mixed Use Employment (MUE) parcel. To the southwest,
properties are primarily General Commercial (GC) for another i/o mile, with a sizeable
High Density Residential (HDR) parcel. Across Pacific Highway, properties are primarily
RC to the northeast, and a mix of GC, RC, HDR, MUE, and MDRL tó the southwest.

Immediately adjacent to the northeast is the List property, planned and zoned RC,
currently in use for small scale retail and storage. The property immediately adjacent to
the southwest is planned and zoned GC, and currently is applying for deveiopment of a
hotel. Behind the subject site, to the northwest, lies a HDR put..l, currently àeveloped
with apartments. The property immediately across Pacific High*uy to the southeast is
zoned GC and developed for highway retail.

In summary, the site is an unused former mobile home park, in what is now Sherwood,s
busiest commercial area, located along a highway, between two commercially-zoned lots,
across the street from a commercially-zoned lot.

.Pronosal

The proposal is to amend the Sherwood Comprehensive Flan and ZoningMap from
Medium Density Residential (MDRL) to Retail Commercial (RC) on the 5.7-acre site,
The reasons for this nronosal are.
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1) The mobile home park is no longer a viable use for the property owner' The park

is vacant and outdàted, originally constructed for single-wide homes' The

infrastructure investment tõ retrofit the park for the current standard of double-

wide homes is not financially feasible.

2) The surrounding area has changed and continues to change. Adjacent properties

along Pacif,rc Highway are commercial. Traffic has increased dramatically,

creatìng substantial noise concerns for residential dwellings.

3) The property was clearly spot-zoned for an existing use, located between RC and

GC, and would make more sense as a commercial property'

4) Arnending the Comprehensive Plan and ZoningDesignations for the site is in

accordance with the City's economic and commercial objectives and policies'

5) Discussions with City Planning Staff indicated that the Retail Commercial

designation was the most appropriate commercial designation for the site.

Plan & Zone Amendment Standards

4.203.02 Map Amendment
An ømendment to the City Zoning Map may be grønted, provided that the propo'søl

satísfies all øpplìcable requirements of the adopted Sherwood Comprehensive Pløn, the

Transportøtíon System Plan ønd this Code, ønd thøt:

A.- The proposed amenrlment ís consistent with the goals and polícies of the

Comprehensive Plan and the Trønsportation System Plan'

Response: The Goats and Policies of the Sherwood Comprehensive Plan (SCP) and

Transportation System Plan (TSP) are provided in this application, as well as

responses to each standard, goal, and policy.

B. There is an existing and demonstrøble needfor the particular uses ønd Toning

proposed, taking ínto account the ímportance of suclt uses to the economy of
-the-City, 

the existing market demøndfor any goods or services whích such uses

wilt piovíde, the presence or absence and location of other such uses or símílør

uses in the area, ønd the general public good,

Response: The City of Sherwood, working with Cogan Owens Cogan, comPleted its

Economic Opportunities Analysis (EOA) in early 2007. The EOA found that the City

of Sherwood had only 13 acres.of vacant commercial land left, including just 6 lots

zoned lor RC.

The EOA concluded that Sherwood would need to add27 additional acres to its UGB

for new commercial development, under the preferred "medium growth scenario".

This qualifies as a demonstrated need for commercial land within the City.

Donald V. and Virginia E. Pfeifer Trust
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The EOA also included new Commercial Policies. The subject site is clearly
consistent with Policies 1-3, and does not conflict with Old Town Revitalization
planning:

Policy I. Commerciul activities will be locuted so as to most conveniently
service customers,

a

The subject site is associated with the large, established "six Corners" commercial
area, making it very convenient to the customers who already use the area, as well as
the large volume of traffic that passes through this area.

Policy 2. Commercial uses will be developed so as to complement rather
thøn detrøctfrom ødjoining uses.

Development of a commercial use on this site would better complement the adjacent
commercial land and uses than a mobile home park or the single-famrly lduplex uses
allowed under the current MDRL zoning.

Policy 3. Highway g9W is &n øppropriate locationfor comnwcial
development at the highway's intersections with City ørteriøl and major
collector roødwøys.

The site is located along Highway 99W, near several major intersections

Policy 4. The 1983 "Sherwood Old Town Revitølizøtion Plan" and its
guídelines and strøtegíes are adopted as ø pørt of the Sherwood
Comprehensive Plan.

The site is not part of OId Town, and the Revitalization Plan is not applicable.

The City of Sherwoo d's Urban Renewøl PIøn also includes the goal:

To promote prívate development, redevelopment, ønd rehabílítøtion ín both OId
Town ønd six corners to help create jobs, tãx revenues, and self-sustaining,
vital, and vibrant commercial dístricts.

Amending the Cornprehensive Plan and Zoningdesignation for the subject site would
increase the vitality of the Six Corners area, by replacing a defunct mobile home park
site with a commercial area consistent and compatible with surrounding zoning.

C. The proposed amendment is timely, considering the pattern of development in
tlte øreø, surrounding land uses, uny changes which møy have occurred in the
neighborhood or comruunity to warrsnt the proposed ømendment, and the

a

o
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øvuilabitity of utilíties øncl servíces to serve øll potential uses in the proposed

zoning dístrict.

Response: As discussed above, the mobile home park use was originally developed

before Sherwood's Comprehensive Plan was adopted, at a time when there was

comparatively very little commercial development in the Six Corners area, and no

development on adjacent properties. Now, the site is an unused former mobile home

densi between ls

Sherwood's busiest area. The proposed amendment is both timely and

consistent with the area's land use pattern.

D, Other lønds in the City alreødy zonedfor the proposed uses are either
unavailable or unsuitabtefor ímmediate development due to locøtíon, si7,e or
other factors.

Response: As discussed,above, the city of Sherwood's EoA indicates a

demonstrated need for additional commercial land. The subject site is the only
property zonedMDRL along Pacific Highway between Tualatin-Sherwood Highway

and Meineke Parkway, a stretch of nearly a mile,

Comprehensive Plan Goals and Policies

Residential Goals and Policies

Policy I Resídentiøl areøs will be developed in a manner which will insure that the

integrity of the community is preserved ctnd strengthened.

Response: The proposed amendment will result in zoning consistent with adjacent

properties along Pacific Highway. The Retail Commercial designation is intended to be

compatible with residential development,,and will serve as a buffer between heavy ttafftc
along Pacific Highway and the HDR development behind the subject site.

Polícy 2 The City will ínsure that an adequøte distribution of housing styles and
tenures are uvailøble,

Poticy 3 The City will ínsure the avaílsbility of øfforduble housíng und locational
choicefor all income groups.

bRi )t.)K
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Response: This application proposes to rezone 5.7 acres of MDRL land. According to
Chapter 4 of the City of Sherwood's Comprehensive Plan, the City provides an excess of
land capable of meeting the needs of manufactured housing:

"As illustrated in Table [V-4, there are 743 acres zoned VLDR and LDRfor
strictly conventional housing, and I5 I acft:s zoft€d MDRL, for conventional or
manufactured housing, Thí.s indicates a shortage of 64 acres available in the
MDRL zone for manufactured housing. Therejbre, the City permits manufactured
homes on individual lots in the MDRH zone, of which there are 172 buildqble
acres (Table IV-4). The City then exceeds the requiremenis for meeting the needs
of manufactured housing. "

However, the housing needs section of the Comprehensive Plan appears to be dated to
1990. Metro Title I also addresses housing needs for cities within the Metro area.
Consistency with Title I requirements would indicate the City is remaining in compliance
with these policies. Title I requirements are addressed in the Title I section of this
application, and in Exhibit C: Capacity Ânalysis.

Given the unsuitability of the site for its current use and zoning, a dernonstrated need for
additional employment/ commercial land within Sherwood, suitability of the site for
commercial, and compliance with all other standards, it is clear the site is more in
compliance with the comprehensive plan as cornmercial than as residential.

Policy 4 The City shall provide housing ønd speciøl care opportunities for the elderly,
dis ødv øntøg ed and c h ildr e n.
Policy 5 The Cíty snaU encourüge government assistetl housing for low to moderøte
incomefamilíes.
Polícy 6 The City witt creøte, tlesignate and aclministerJive residential zones specifying
the purpose ønd standurds of euch consistent with the needfor ø bølønce in housing
densities, styles, prices und tenures.

Response: These policies are not applicable to this application.

Commercial Goals and Policies

Policy I The City will coordinøte on-goíng economic development planning witlr
involved publíc and private agencíes at the støte, regíonal, coanty und local level,

Response: The City has recently completed an EOA, which responds to regional and
local economic development coordination concerns.

bR()(-tK
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policy 2 The City wilt encourøge economic growth thal is consistent with the

mansgement antl use of its envíronmental resources'

Response: The subject site has already been developed, and has no identiñed

environmental resources.

polícy 3 The City witl direct public expenditures toward the reølization of community

deveíopment goals by assuríng the atlequacy of community services andføcílitiesfor

existing ønd future econo míc developmenl.

Response: The City has taken steps toward meeting this policy by developing an EOA.

As áiscussed above, the proposedplan amendment helps meet the economic goals and

policies of the EOA.

policy 4 The City witt seek to improve regionøl øccess to the urban ürea as ø meuns lo

enco urage local eco no mic development.

Response: This policy deals with regional access to Sherwood and is inapplicable to this

planamendmenfapplication. However, the proposed plan amendment would increase

Sherwood', .o*-"r"ial land supply near two major transportation routes, as it lies along
pacilrc Highway, and about Vo fromthe Tualatin-Sherwood Highway. This would benefit

the City's efforts to increase access to local businesses.

Policy 5 The City witt seek to cliversify antl expand commercial ønd industriøl

deveiopment in order to provide nearby job opportunities, and expønd the tsx base.

Response: Providing additional employment land within Sherwood's most active

commercial hub is cõnsistent with a policy of providing nearby job opportunities and

expanding the tax base.

Polìcy 6 The City wtll seekfunding through EDA or H(IDfor the rehabilitation of the

Old Town and ll/ashington Híll neighborhoods.

Response: This policy is inapplicable to this application.

Commercíal Policies
Policy l, Commercial activitíes will be locøted so tts to most conveniently service

customers.
Policy 2. Commercio¡ uræ will be developed so as to complement rather than detract

from ødjoìning uses.
- 

Poticy 3. Highway 99W ís an øppropríate locution for commercial developmenf øt the

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

bR. )( )K
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Policy 4. The 1983 "Sherwood Old Town Revitalízøtion Plan" and its guidelines ønd
strategies are adopted as a part of the Sherwood Comprehensive Pløn.

Response: These policies were addressed earlier in this application, in response to Map
Amendment standard 4.203.02(B). The proposed plan amendment is highly supporlive of
Policies l-3, and does not conflict with Policy 4.

Transportation Goals and Policies

Comprehensive Plan Chapter 6 Goals and Policies, Statewide Planning Gocrl 12, und
Transportøtion Planning Rule Cansßtency.

Response: Winterbrook and Lancaster Engineering have coordinated closely with the
City and ODOT throughout the application process. Lancaster Engineering has prepared
a preliminary Traffic Analysis, attached as Exhibit A. Comprehensive Plan and TPR
requiremerits will be addressed in full as part of the Transportation Impact Study, which
will be submitted as Exhibit B,

Statewide Planning Goals

Statewide Planning Goal 9 (Economic Development)

To provide adequøte opportuníties throughout the statefor ø varÍety of economic
øctivities vitøl to the heølth, welføre, and prosperíty of Oregonts citizens.
Comprehensive plans and policíes shall contribute to a stable ond healthy economy in all
regions of the state. Such plans shall be bqsed on inventories of areas suitable for
increased economic growth and activity after taking into consideration the health of the
currenl economic bøse; materials and energy availability and cost; labor marketfacfors;
educqtionol and technicol training programs; availability of key public faciliries,'
necessGry supportfacilities; current marketforces; location relative to markets;
availability of renewable and non-renewable resources; availability of tand; and
pollurion control requírements.

Oregon Administrative Rule 660-009 (Economic Development) implements Goal 9.
OAR 660-009 requires that Cities and Counties prepare Economic Opportunities
Analyses in accordance with the directions in the Rule. It also requires that Cities provide
an adequate supply of land to meet identified employment needs.

As discussed above, Sherwood adopted an EOA earlier this year. As discussed above, the
proposed plan amendment helps meet some of the commercial land need identified in the
ECA. As discussed above, ihe proposed plan amendment meets economic goals and

Donald V. and Virginia E. Pfeifer Trust
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policies found in the EOA, the City's Comprehensive Plan, and the City's Economic

Development StrategY.

' The proposed plan amendment is consistent with the requirements of Goal 9 and its

Administrative Rule.

Statewide Planning Goal l0 (Housing)

To provide for the housing needs of citízens of the state'

nuîtdabte lands for resideåtial utnihoT be inventoried and plans shall encourage the

availabilitlt of adequate numbers of needed housing units at price ranges and renÍ levels

which are commeisurate with the financial capabilities of Oregon households and allou'

for flexibility of housing location, type and density'

Statewide Planning Goal 10 is implemented in the Metro region by OAR 660-007

(Metropolitan Horising). OAR 660-007 provides density standards and methodology for

land need and supply õomparisons. Metro Title I responds to the requirements of the

Metropolitun Uoiring Rule. By complying with Metro Title l, Sherwood complies with

OAR eeO-OOl as well as Søtewide Planning Goal 10. Title 1 is discussed below.

Metro Title 1: Requirements for Housing and Employment
Allocation

Metro Title I applies dwelling unit and job capacity to each city within the Metro area. These

numbers are found in Table 3-.07,1of Metro's Urban Growth Management Functional Plan'

Sherwood's capacity requirements arc 5,216 dwelling units aird 9,5 18 jobs. Winterbrook is

coordinating *ìtft Metro to determine the capacity assigned to the subject site, and the effect

of rezoning on this capacity. This information will be submitted as Exhibit C: Capacity

Analysis.
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Map 1: Vicinity Map
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Metro
People pløces . open spaces

Clean ai¡ and clean ware¡ do nor srop at city limits or couniy lines.
Neither does the need for jobs, a thriving economy and good trânsporta-
tion choices for people and businesses in our region. voters ha,re asked
Metro to help with the challenges rhar cross those lines and aÍrect úte 24
cities and three counties in the Portland metropolitan area.

A regional approach simply makes sense when it comes ro protecting
ope_n space, caring for parks, planning for the best use of land, managing
garbage disposal and increasing recycling. Merro oversees world-crass
facilities such as the oregon Zoo, which contributes to conservation and
education, and the Oregon Convention Cenrer, which benefits the
region's economy.

You r Metro representatives

Metro Council President - l)avrd Hragdon

Metro councilors - Rod Park, deputy council president, Dist¡ict 1; Brian
Newman, District 2; CarI Hosticka, Disrrict 3; Susan Mclain, District 4;
Rex ßurkholder, District 5; Rod Monroe, Dist¡ict 6.

Audiror - Alexis Dow, CPA

Web site: www.metro-region.org
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Conclusion

The Residential Urban Growth Report (UGR) is a technical document estimating the capacity for
providing housing within the Urban Growth Boundary (UGB), and comparing this capacity with the
expecteð growth for the next 20 years. The 2002 Residential UGR provides a portion of the technical
fìndings needed to verify the State Goal 14 requirements needed to amend the UGB.

The Residential UGR cornpares the Regional Population and Housing Forecast with the zoned land

capacity from24 cities and three counties to determine whether a2}-year land supply is available
inside the current UGB. A series of additions and subtractions are made to better estimate the land

supply.

lf a deficit is found ORS 197.296 and Metro Code provide several options for addressing the defìcit.

Three options available to the region include: 1) expand the UGB by the number of acres necessary to

meet housing needs, 2) create additional capacity inside the UGB by adopting additional regulations or

other measures, 3) combine expansion of the UGB and policy changes to meet a shortfall. Policy

changes could take the form of upzoning, minimum floor area ratio (FAR) requirements or incentives

that optimize development of land. The Department of Land Conservation and Development has stated

that Metro can only take credit for increases in capacity if a regional regulation or measure has been
adopted.

ln brief, the housing need (demand number) forthe 2000-20221l2time frame is220,700 units. The

estimated capacity within the existing UGB is 177 ,300 units, which results in a deficit of 43,400 units.

With addîtional measures t0 encourage greater refill in Centers, the capacity of the UGB can

reasonably be expected to increase to 183,300 units, thereby reducing the deficit to 37,400 units.

Specific assumptions and policy choices associated with this estimate are elaborated in the repod.
Table 1 is an overall synopsis of the housing needs analysis.
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Line No.

1al
1bl

2t
3t

4l

7t
8l
9l
101

11/

12t

13t
141

15t

16t
17t

18t

19t

201

211

221

231

24t
24al
24bt
24cl
24dl
251

261

27t

28t

29t

2000-2022 Urban Growth RePort
Dwelling Unit Capacity Estimate & Need

2002-2022 Reg i on al Fo recast
of Residential Land Need

November 2002

Residential Demand Estimates (in Households)
4-County Population Forecast (July 2000 to Dec. 2022) - 22 112 years
4-County Household Forecast (July 2000 to Dec. 2022) - 22 112 years

Capture 68% of 4-County Forecast in Metro UGB
plus: 4o/o vacancY rate

Household Demand in the Metro UGB:

July 2000 Vacant Land lnúentory (all zones):
Gross Vacant Land

less: Title 3 (Water Quality Protection)

Gross Vacant Buildable Acres (GVBA) - rounding
less. Fed., State, Municipal exempt land (actualcount)
less: Acres of Platted Single Family Lots (actual count)
less: Acres for Places of Worship and Social Org. (per capita basis)

less: Major Easements (Natural Gas, Electric & Petroleum) (actual count)
less: Acres for New Streets (0%, 10%. 18.5'/")

less: Acres for New Schools (per capita student basis: H=45, M=55, E=70)

. less: Acres for New Parks (based on SDC fees)
Net Vacant Buildable Acres (NVBA)

NVBA by Type:
Net Vacant Buildable Acres - Employment see Employment Land Need Analysis

Net Vacant Buildable Acres - Residential
Net Vacant Buildable Acres (NVBA)

Dwelling Unit Capacity at Current Local Zoning (as of Jan. 2001)
add: Res. Development in vac. Mixed Use Areas (MUC)

less: Units Lost to Underbuild @ 20Yo

add: Units from Residential Refìll @ 26.3o/o

add: Minimum Development Capacity on Title 3 land (actual count)

add: Units from Platted Single Family Lots (actual count)
add: Land Adjustments (land capacity for these items not included in line 18/)

Pleasant ValleY Master Plan
Villebois Village
Marylhurst Convent town center development
Washington Square regional center plan update

Subtotal: Dwelling Unit CaPacitY

Net Need in Residential Dwelling Units (DEFtCIT):

add: Added policy actions inside UGB (refill: +2.7% centers)

Adjusted Dwelling Unit GaPacitY

Net Need for Residential Households (DEFICIT):

r-rSUPPLY DEMANDf--.-..----.--r

5l
6al
6b/

Metro UGB

44,000
7,600

36,400
1,700
2,000

700
700

4,900
900

1,100
24,400

Metro UGB

744,200
312,100

212,200
I 500

220,700

(37,400)

c

14,900
14,900

Metro UGB

108,700
10,400

(23,800)
58,000

500
14,000

5,000
2,300

700

177

6,000

183,300

(43,400)

2002 lJrban Growth Repoñ: A Residential Land Need Analysis
Final Report - December 2OOZ

Appendix A, Item #3, Ordinance 02'969
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Chapter 1

lntroduction to the Report

Purpose

State land use law and Metro Code require periodic review of the Metro's UGB to assess its capacity to
accommodate future urban growth for a Z}-year period. fhe 2002 Residential Urban Growth Reporl
(UGR) represents the technical findings needed to verify that State Goal 14, has been met in order to
amend the UGB,

The Residential UGR is a blending of science, policy and technical assumptions in a study that
estimates regional housing capacity. This report uses the best avaifable research about urban growth
boundaries, capacity and economic growth to estimate regional housing need (demand). The supply
(inventory) estimates in this report are to the maximum extent possible grounded in scientific research
and up{o-date geographic information system (GlS) data. Where data are inconclusive, policy
assumptions are recommended based on region wide goals and objectives.

State law, Metro Code and current policy direction provided by the Executive Offìce are all integral to
estimating supply and demand. These estimates, therefore, represent a mix of regulation, policy and
teclrttical fìndings. State law ORS 1 97 .269(2) requires at least 20 years supply of buildable land be
provided for residential development. ln addition to planning for future housing, Metro also plans for a
2j-year land supply for commercial and industrial development which is addressed in the 2002 UGR:
An Employment Land Need Analysis.

UGR Update- What's New?

Two Repofts
The 2002 UGR has been separated into two companion reports - A Residential Land Need Analysis
and An Employment Land Need Analysis.

ln general, the methodology used for calculating the regional housing capacity in the Residential UGR
has remained constant for the past several years, making it an almost rote exercise. Calculating
employment land need on the other hand has proved to be a more complex procedure, and staff is
currently exploring better methods to more accurately determine the regional need. Due to the distinct
character of the methodologies, staff developed two stand-alone reports - A Residential Land Need
Analysis and An Employment Land Need Analysis. This report deals solely with the residential land
need analysis.

U pzo n e/Ra m p- U p/U n d e rb u i I d
Severalmethodologicalchanges are included in the 2002 edition of the Residential UGR. These
changes are in response to implementation of the Functional Plan requirements and a review of our
technical practices. Most jurisdictions have adopted minimum density standards (80 percent of the
underlying zoning) and are in compliance with Title 1, Table 1 targets of the Urban Growth
Management FunctionalPlan. Achieving compliance with Table 1 targets is an indication that local
jurisdictions have completed allzoning changes to increase capacity and therefore the upzone and
fa!!-up factors from the 1997 UGR are no longer necessary. Ramp-up had been included in prior
UGRs as a discount to the anticipated upzone by local governments to account for the time it takes to
make the required Functional Plan changes. The Functional Plan requires local governments to set
minimum residential density standards at B0 percent of the maximum allowed.

2002-2022 Urban Growth Repod: A Residential Land Need Anatysis
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Accessory Dwelling U nÌts
Staff conducted a review of the accessory dwelling units factor. ln review, we believe that to call out

accessory dwelling units as a separate factor double counts both refill rate and the density assu.mptions

for vacani land. lñ addition to this, efforts to track the construction of these units have proven difficult.

Thus they are not called out separately in this report as an addition to land capacity.

M ajor Utility Easements
R new deduction from the land supply is being made for major utility easements in order to comply with

State law and to more fully account for all non-buildable lands. The type of easements and the land

area rernoved from buildable land is detailed in Chapter 4.

Residential Vacancy Rate
A residential vacancy rate of 4 percent is specifically called out in the 2002 Residential UGR. Although

a S percent residential vacancy rate has been assumed in past editions of the UGR it had not been

called out as part of the adjustments to the land demand discussion.

Adjustments
A new factor called adjustments has been added to this reporl. An allowance is reserved for
adjustments to the Ouiidabte land supply so that the most accurate information is available for the 2002

Residential UGR. The "supply" was based on 2000 vacant land data and zoning and adjustments
provide a way to report and more accurately account for major land use changes that have occurred

since that time. Specific adjustments are outlined in the Summary Table on page 4 and are listed in

detail in Appendix B.

New Model
Output from the new MetroScope model is used for portions of the 2002 Residential UGR. The

MetroScope model is a set of decision support tools developed to evaluate changes in economic

conditions, land use trends and transportation activity within the region. The four models that comprise

MetroScope include an economic model, travel modeland two realestate location models. Allthese
models interact with the Metro GIS and the Regional Land lnformation System (RLIS) to allow mapping

of results and maintenance of spatial relationships between data. The model is run in fìve-year

iterations between the land use and transportation models. The purpose of bringing the four models

together into a single, integrated framework is to allow them to interact with each other, produclng more

acäurate predictioñs of future conditions and allowing them to better reflect the full effects of policy

choices.

Five potential growth case studies were run to test the effectiveness of a range of policy options in

implementing ine ZO+O Growth Concept or making changes to enhance the effectiveness of the existing

poiicies. Eaðh case study was a test of a unique õet of policy objectives. A Base Case study tested the

impacts of the application of current 2040 Growth Concept policies. An l-5 Trade Corridor case study

tedteO whether mã¡or transportation improvements to the l-5 trade corridor diminish or enhance the

effectiveness and ihe implementation of the 2040 Growth Concept. A third case study tested whether

developing a new complete community in the Damascus area would effectively accommodate a 20-

year need for land. An Enhanced2040 Centers case study tested whether additional policies and

íncentives would enhance the functionality of 2040 Centers while limiting UGB expansion. Selected

parts of this information helped provide the range of possible outcomes from different UGB decisions.

Of particular impoftance to this report are the model outputs for the refill and capture rates.

2002-2022 urhan Growth Report: A Residential Land Need Analysís
Final Report - December 2002
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Centers Research
Metro is evaluating the Centers identified on the 2040 Growth Concept map to determine if there is
additional capacity to be found within these areas that would effect the bottom line numbers for this
Residential UGR, testing capacity and policy effectiveness.

Centers are the keystone of the region's strategy to manage growth. The adopted Regional Framework
Plan and the Functional Plan establish policy directions, regulations and recommendations to
strengthen Centers. The hierarchy of Centers designated on the 2040 Growth Concept map includes
the Central Cily,7 Regional Centers, 30 Town Centers and the Station Communities around líght rail
stations.

Metro conducted a three-phased study to examine Centers. Phase I was a series of interviews with
local government staff. Phase ll of the Centers study consisted of an economic analysis examining why
Metro's Centers are not developing at the densities anticipated. Phase lll identified tools and
developed an action plan designed to answer strategic and regional level implementation questions. A
fuller discussion of the implications of the research is in the lncrease in Refitl Rate section in Chapter 5
of this report. A copy of the studies can be found on Metro's website at www.metro-region.org.

Background

ln 1997, Metro Council adopted the Regional Framework Plan and in 1996, the Functional Plan
requirements. The plans provided coordinated guidance to localjurisdictions to manage future urban
growth. fn December 1997, the first UGR was issued and approved by Metro Council. The 1997 UGR
concluded that there was a deficit of 32,370 dwelling units and a nearly 2,900 acre job shortfall.

Earlier in 1997, the Oregon Legislature enacted ORS 197.299' that required Metro to show substantial
progress towards meeting this land need, within two years of identifying any shortfall in supply. At least
half the need was to be accommodated by the end of 1998 and the remainder by the end of 1999.
Accommodating 20 years of residential capacity within the UGB can be accomplished by increasing the
size of the UGB or adopting policies to increase capacity of lands within the current boundary. Metro
Code and State Law require review of the UGB capacity at least every five years.' The last complete
review was conducted for the 1997-2017 period.

Consistent with State law, the Metro Council in December 1998 amended the UGB by adding 3,549
gross acres. Ïhe Metro Council also indicated their intent to add an additional 1 ,831 acres by
resolution on the same date. These actions by the Metro Council met the requirement in State law to
satisfy at least half of the land need identified in the 1997 UGR by the end of 1998. By the conclusion
of 2000, the 1997-2017 UGB review was completed with two major changes recognized. First, the
original need for 32,3V0 dwelling units was disallowed by DLCD because it was based upon 200-foot
stream setbacks, which had not been implemented. This effectively eliminated the need for the
"second half' of the needed UGB expansion of 1,831 acres. Second, the courts rejected g39 acres of
expansion requiring this shortfallto be made up in the 2002 assessment.

Key Points:
. Sfafe law requires that 2j-year supply of land be provided within the IJGB.
. The need estimates found in the UGR blend regulation, palicy chaices and technical findings.
. A deficit of 939 acres from the 1997-2017 UGB assess/nent must be made up in this round.

t ORS t 92.299 was introduced as HB 2709.
' ORS t 92.296 was introduced as HB 2493.
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2002 Perîodic Review

Metro - Periodic Review
To comply with state law to ensure the land supply is adequate for a 2}-year period, Metro requested

the Land-Conservation and Development Commission (LCDC) place Metro in a process called
,,periodic review,' for the UGB. periodic review is a cooperative process between the state, local

governments and other interested persons.

periodic review of the UGB takes place to assure that the process of reviewing and amending the UGB

complies with statewide planning goals and that adequate provisions are made for needed housing,

empioyment, transportation anO public facilities and services. The law requires cities and counties to

oo þerÍodic review'evew 5 to 1S years, depending upon their size and location. Small cities and

counties are exempt. lt¡etro musi do periodic review every 5 to 10 years. Metro's last periodic review

was completed in December 1992.

This periodic review includes a two-phase process. The first phase addressed legislative amendments

to the UGB for the period 1997-2017 and was completed in September 2000, when the Metro Council

determined that a 2g-year supply of land was available. The second phase began in the fall of 2000

and covers the 2g-yeáipàrioå'from 2002 to 2022. The UGB may be amended if a demonstrated need

exists.

Report Outline
The Dwelling Unit Estimate Summary Table (Table 1) summarizes the need analysis for housing.

Table 1 illusirates deductions made io the gross vacant buildable acres (GVBA) to arrive at net vacant

buildable acres (NVBA). Chapter 2 summãrizes the regional population and dwelling unit forecast..

cnapter 3 in this r"pò't 
""p"nbs 

in detail on lines 1 - 47f the Summary Table dealing with demand.

chapters 4 and 5 provide more detail on lines 6 - 27 dealing with supply

2002-2022lJrban Growth Repoñ: A Residential Land Need Analysis
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Chapter 2

2002-2022 Regional Forecast

Summary

As a basis for estimating future regional housing and employment demand, the baseline 2002-2022
Regional Forecast developed by Metro represents the most likely and reasonable "middle-of the-road"
growth projection. The forecast assumes a policy neutral stance on growth management and
transpo_rtation policies in the region. What this means is that the forecast carries out the regulations
and policies that are in force today and extrapolates their likely impacts in producing housing and
employment demand projectíons (regional need) for the region. The forecast extends from July 2000 to
December 2022, a period of 22.5 years. This is due to the fact that the best available data exists for
2000, based upon the July 2000 aerial photos and there must be a2}-year land supply from the date of
the decision, which wifl be in December 2002.

The regional economic forecast ís based on a framework of how the region has responded to historícal
trends - including economic, industry, demographic, national and globai forces at work in the region.
The regional baseline population and household forecast is tied to the economy of the region by the
interaction of migration and employment trends/comparative economic strengths with neighboring state
economies. A continuing vibrant regional economy will continue to draw migrants in the pursuit of
greater economic opportunity and regional amenities. More importantly, about half of the region's
future population growth will be based on demographic characteristics of the region that exist today.
Population growth will continue because residents will have chifdren, and their ðhildren will have
children.

Lastly, the regional baseline forecast was not derived to predict the variations in growth caused by
recessions nor firm-level decisions such as the behavior of a single company. The forecast does not
forecast business cycles. lnstead, the forecast is meant to be indicative of what trajectory or growth
path the region is likely to have during the next 20 to 30 years. By looking at historical trends and
relationships, by discerning emerging trends, and folding into the regional forecast the expert opinions
of regional experts and national forecasters (DRI-WEFA), the regional baseline forecast represents the
reasonable approach available for the upcoming UGB decisions.

Alternative growth projections could also be considered, but have been deemed to be less likely and
less reasonable approaches. Optional assumptions based on different national and international
outlooks could easily produce a higher or lower regionalforecast, but are less plausible. DRI-WEFA
and other national sources have produced alternative U.S. growth scenarios which could be used to
prepare regional high or low growth outlooks, but they represent a much lower probability of
materializing in the future.

As part of completing periodic review, Metro will produce a high and low forecast later this year to
accompany its regional baseline forecast. Based on national estimates, the baseline regionalforecast
represents more than an B0 percent probability while a significantly higher or lower regional forecast
faces less than a 10 percent probability each of happening.

Actions taken by public agencies throughout the region could have the effect of increasing or
decreasing this forecast (examples include - but are not limited to - Columbia River channel
deepening, truck access into the Columbia Corridor, decreased investment in transportatíon and airport
capacity, inadequate higher education financing, economic development incentives, and quality of life
oriented actions such as clean water and access to open space).

2002-2022 Urban Growth Repori: A Residential Land Need Analysis
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Chapter 3

Residential Demand Analysis

Residential Demand - Overview

Residential Demand is taken directly from the Regional Economic and Population Forecast.3 A four-

county population and household forecast from July 2000 to December 2022 (which equals 22.5 years)

provid-es ti^le basis for the demand estimate. The July 2000 vacant land inventory is being used as the
basis for estimating supply. The December 2002 demand forecast is being used to insure a Z}-year
supply for the December 2002 decision. Population in the Metro region is expected to increase at a

moderate pace of 1 .6 percent per year. By the year 2022, population growth is expected to add

another 744,200 residents to tÈre region (in the four-county SMSA).4

ln terms of the Metro UGB, population growth is expected to add 525,000 more residents or about

another 212pOO households (or 220,700 dwelling units assuming a 4 percent vacancy rate). Metro

Council had extensive discussions about the use of a vacancy rate. ln Appendix A, Table Note 3, there
is a description of the range considered for vacancy rate. Metro may look into vacancy rate as part of
Task 3. These UGB figures are based on a 68 percent capture rate, which has been the historic rate

between 1980 and 2000.

During the 1990s, about two-thirds of new residents had never lived in the Portland area before. Net in-

migraion will still be a force driving population growth in the future, but a lesser one. Only about half.of

thã region's population increase during the next 20 years will come from migration; the remainder will

come from residents having children."

Regional population growth is expected to average about 1.6 percent per year through 2030, as

compared to about 2 percent from 1970 to 2000. Population will increase rnore rapidly in the near term

as current conditions favor an economic rebound, which will attract greater number of migrants. Over

the long haul, the average growth rate per year will start to taper off as regional economic growth

moderates.6

Key Points:
. Population grovvth through the forecast period is expected to increase at a moderate pace of

1.6 percent per year.
. By ihe year 2022, poputation growth is expected to add another 744,000 residents to the region
. Migration contributes 50 percent of populatÌon growth.

Capture Rate
Since the geographic extent of the Residential UGR is the limits of the UGB, a forecast of housing units

(dwelling uiitsl is derived for the portion of growth anticipated to occur inside the UGB. This proportion

of growth (capture rate) is the fraction of dwelling units predicted to occur in the UGB relative to the

totál amount of growth overall in the four-county region (Multnomah, Clackamas, Washington and Clark

Counties). ffrelggZ UGR, as well as subsequent updates, assumed the capture rate for the UGB to

be 70 percent for households. Capture rate in the 2002-2022 Residential UGR is assumed to be

68 percent.

3 Economic Report to Council 2000-2030 Regional Forecast, preliminary draft March 2002
o SMSA four counties include Clackamas, Clark, Multnomah and Washington Counties.
u 2000-2030 Regional Forecast, preliminary draft March 2002.
u 2OOo-zO¡o Regional Forecast, preliminary draft March 2002.
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Capture rate data is drawn from two sources; historic and future estimates. Historic estimates are
available from 1980 up through year 2000. The basis for the capture rate is derived from historical data
from 1980 through 1998. Historical data indicate a capture rate of 54 percent to 77 percent. The table
listed below shows the range of capture rates.

Table 2
Metro Region Historical Capture Rates

Metro Capture Rates - 5 years: 1 980-85

Household 655%

1 985-90

53.7%

1980-90

58.2%

1990-95

76.6%

I 995-00

68.8%

1990-00

72.9%

Metro Capture Rates - 10 years

Households

Metro Capture Rates - 20 years I 980-00

67.8%Households

Future estimates of capture rates, based on specific land use assumptions, are an outpnt from the
MetroScope model.T Five potential growth case studies were run to iest the effectívenäss of a range of
policy options in implementing the 2040 Growth Concept or making changes to enhance the
effectiveness of these policies. Each case study was a test of a unique set of policy objectives. A Base
Case study tested the impacts of the application of current 2040 Growth Concept pôticies. An l-5 Trade
Corridor case study tested whether major transportation improvements to the I-5 trade corridor diminish
or enhance the effectiveness and the implementation of the 2040 Growth Concept. A third case study
tested whether developing a new complete community in the Damascus area would effectively
accommodate a 2O-year need for land. An Enhanced 2040 Centers case study tested whether
additional policies and incentives would enhance the functionality of 2040 Centers while limiting UGB
expansion.

MetroScope case studies capture rates range from 52 percent to 79 percent depending upon the
amount of land added to the UGB and the amount of capacity made available within the UGB. As
experience and modeling has shown, capture rates can vary based on a number of different factors.
The reasonable range of capture rates to assume based upon both historic and modeled rates, range
from 65 to 75 percent.

The Capture Rate Graph (Figure 1 - Household-Share of Growth) illustrates a direct relationship
between the capacity within the Metro UGB, Clark County's UGA and is reflected in capture rates. ln
other words, a polícy that holds a tight Metro UGB pushes growth to Cla¡.k County, whereas a policy
that allows a larger UGB means less proportional growth in Clark County.

It is assumed that the remaining residential growth will locate to Clark County, unincorporated portions
of the tri-county area, and cities locateci beyond the Metro UGB (e.g., Banks, Barlow, Canby, Estacada,
Gaston, Molalla, North Plains and Sandy).

7 The Metroscope Model is a decísion support tool developed to evaluate changes in economic conditions, land use trends
and transportation activiiy. Five case studies were modeled and prodtìced est¡mates of capture rates in five-year increments
from 2000 up through 2025.
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Magnitude of Capture Rate Choices
Capture rate changes produce substantial sw¡ngs in the amount of households that need to be
accommodated within the UGB. Three scenar¡os are illustrated in Table 3 that show the effect of
differing capture rates on the regionalforecast (65 percent, 70 percent, 75 percent) with the resulting
change in demand from the recommended 68 percent capture rate.

Table 3

Changes in the capture rate result in an increase in the need of approximately 3,200 dwelling un¡ts per
1 percent increase in the rate. Assuming a lower capture rate than previously will have consequences
to neighboring communities, because the overall population within the four-county area is only partially
affected by the size of the Metro UGB. lf the capture rate in the Metro UGB is pushed downward,

2002-2022 Urban Growth Report: A Residential Land Need Analysis
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202,800 218,400 234,000
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together with limits on the^Clark County UGA, the demand for dwelling units is shifted to neighboring
communities like Banks, Scappose, Canby, etc. Sejection of the capture rate should take into
consideration impacts on surrou ndin g commu nities.s

Effects of the capture Rate on Residential RefillRafes

Generally, there is an inverse relationship between residential refìll rates and the capture rate, althoughthis relationship can be affected by a number of different factòrs. essentiãtiy, ir.rã niön"r the refi¡ rate
the less new vacant land (UGB expansion) Metro needs to add to accommodate growttr. The lower the
refill rate, the more land Metro will need to add to the UGB. This year, the decisioln process has
benefited from the addition of a new tool - capture rate and refill rate outputs from the MetroScope
model' As shown by MetroScope, limited UGB expansion results in high'er market demand for refill but
not at a sufficient rate to avoid shifting a share of growth outside the Mótro UGB. Conversely, a larger
expansion ensures growth is accommodated in thê Metro UGB but undermines market demand for
refill.

some key refill rate findings from the Metroscope analyses suggest that:
' Higher refìll rates are achievable through anaggressive program of incentives for development in

designated mixed-use Centers. Selection or Jrer¡tl rate ihould be tied to how aggressive a Centers
incentive program is adopted.

' Higher than planned redevelopment and infill rates (refill) can be achieved but at the expense of
lower capture rates and higher home prices.

' For residential purposes, maximizing fhe use of Centers substantially increases residential refill and
reduces overall residential vacant land consumption.. Demand for refill in centers is highest in the central city areas.

Key Points:

' The overall residential capture rate assumed in the 2002 Residential uGR is 68 percent
' A capture rate of 68 percenf rs assum ed to indicate the average proportion of residentiat growth that

will occur within the IJGB until 2022. The rates are derived frõm'the two decades of historic data
and MetroScope modeling resutts.

' Historical capture rates from 19BO-2000 ranged between 54 percent and 77 percent.
' Capture rates from MetroScope modelcase sfudre s from 2000 - 2020 range from 52 percent to

79 percent.

' A reasonable range to consÌder for this ResidentiatUGR /s 65 percent to 75 percent.

u For mo
Planner
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Chapter 4
Buildable Lands Analysis - Determining the Region's 20-Year Land Supply

Land Inside the UGB

The 2002 UGB contains 235,549 acres. December 1998 UGB amendments brought approximately
3,000 additional acres into the boundary.e

Vacant Land Inventory

Metro's Data Resource Center (DRC) has been producing a regionalVacant Land Study every other
year since 1990. The most recent Vacant Land Study completed is based on digital aerial photography
flown in July 2000. This study identifies fully and partially developed parcels within the Metro region.
As part of updating the data for the 2002 Residential UGR, the supply of vacant land on hand is derived
from the stock of vacant land data identified by the July 2000 data. Based on this careful inventory,
there is a totalof 43,900 gross vacant acres.'0

Metro deflnes vacant parcels as tax lots with no improvement value or building(s). ln addition, Metro
has defined partially vacant parcels as those with an undeveloped portion of a lot that is larger than
one-half acre.

ln updating each year's vacant lands inventory, DRC staff focus on removing areas from the previous
year's inventory that have become developed. Each parcel ín the UGB is examined. Building permit
data collected from local jurísdictions assist with this effort. County tax assessor data are also checked
to ensure that the parcel in question has no improvement value located on it (an improvement value
would indicate that the parcel is developed or at least partially developed).

ln addition to removing developed areas from the vacant land data layer, staff may identify additional
vacant lands that were undetected in the previous year's inventory. This occurred with the 1998
update. Metro's 2000 aerial photos have a higher level of resolution (one-foot pixels) than the 1998
aerial photos (two-foot pixels), allowing greater precision in the identification of vacant areas. Each
year since Metro began measuring vacant lands the accuracy of Metro's vacant lands data has
incrementally improved

Metro's definition of vacant land follows very specific guidelines. The following points clarify important
attributes of Metro's vacant land analysis methodology.

Vacant lands do not indicate whether a vacant parcel is listed on the market to be sold and
developed. The vacant lands inventory process does not include a qualitative judgement about a
parcel's desirability for development, or identification of issues that would affect development.
The vacant lands data alone do not necessarily indicate that the parcel is buildable. The
Residential UGR starts with vacant lands, and using GlS, removes the areas that are considered
environmentally constrained such as wetlands and floodplains (i.e., there is an important distinction
between vacant lands and vacant buildable lands).

e lncludes Pleasant Valley Maser Plan, Dammasch Town Center concept, South Hillsboro and excludes Stafford and Bethany
which were remanded by the courts.
to Source: RLIS 2000 data.
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Key Points:
. Aerial photography was flown in July 2000.

' Parfi7llv.vacant land ß definecl as vacarú parcels with an undeveloped portion of the lot that isgreater than one-half acre (over 20,000 square feet).

' Vacant land is defined as any undeveloped parcel/tax tot and any partiatty undeveloped tot with the
undeveloped porfion larger than one-half acre

' Vacant land data do not imply a degree of development readiness or current marketabitity.

Gross Vacant Acres to Gross Vacant Buildable Acres

Environmentally Constrained Land
Environmentally constrained land is deducted from Gross Vacant Land to arrive at Gross Vacant
Buildable Acres (GVBA). Metro's Stream and Floodplain Protection Ptan (Tile 3 of the runciiãnàf rran¡
was adopted by Metro Council in June 1998. lt requires cities and counties within the Metro UGB to
meet regional performance standards relating to water quality and floodplain management. This
analysis assumes that all riparian areas beyond those defined in Tifle 3 are buildabie. Environmentally
constrained land is protected under Title 3 of the Metro Functional plan. Through Metro,s Tifle 3
process, 7'600 vacant acresll of environmentally,sensitive land has been iOentif¡ed. Environmentally
constrained lands include only water quality and flood management areas (as defined in Tifle 3 of the
Functional Plan), consisting of:

Title 3 Restrictions
. 1996 flood inundation areas and FEMA floodplains.

' Wetlands, from an enhanced National Wetlands lnventory and localwefland inventories.. Wetland Areas, 50 feet from the edge of wefland.

' Riparían Areas, variable riparian corridor between 15 feet and 200 feet depending on the area
drained by the water feature and the slope of the land adjacent to the water.

Steep Slopes Beyond Tifle 3
The buildable lands analysis assurnes that upland areas with slopes g.reater than or equal to 25 percent
outside of adopted Iitle 3 riparian areas have development potential.T2 The development poteniial on
steep slopes is assumed to be current zoning.

Development on Environmentally Constrained Land (Tifle 3)
Environmental constrained lands do not have the same development capacity as buildable lands.
These types of land include steep slopes, flood plains, wetland's, natural resource anO ripãriånãi"ur.

Although environmentally constrained land is not included in the net vacant buildable land inventory,
some low-density type development has historically occurred in these areas. Capacity on these lands
is calculated by each environmental land component (i.e., floodplains, 19g6 flood areãs, and steep
slopes outside of Title 3 regulated areas). Lots locateb wholly *ittr¡n Tile 3 areas continue to be
allotted one dwelling unit per tax lot, because Metro code aflóws this exemption to Tifle 3 limitations.
Approximately 500 tax lots are located wholly within the Title 3 regulated aieas and therefore would
result in additional capacity of approximately 500 dwellíng units which is accounted for on line 22 of
Table 1

tt Source: RLIS 2000 data.
1',The 1997 UGR assumed these areas were environmentally constrained. ïhe June l gg8 adoption of Tifle 3 regu{ations didnot protect these lands unless falling within water quality and flood management areas.
2002-2022 urban Growth Report: A Residentiat Land Need Anatysis
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Additional Technical Notes on Capacity Estimates

Sfeep Slopes
Steep slopes are defined as those areas greater than 25 percent slope. ln the past (1997 UGR), these
areas have been considered unbuildable. These lands are more expensive to develop, are less
efficient to develop because of topographic constraints and may have life and property safety concerns
due to geologic hazards. ln the 1999 UGR Update it was stated that the historical rate of development
in steep sloped areas was estimated by examining building permit data from 1995 through 1998. The
historical rate and current zoned capacities on these lands were reported as approximately the same
(6.4 dwelling units per 5 acres). Therefore, in the 2002 Residential UGR, current zoning is assumed.
To the extent steep slopes are included in Title 3 coverage, they are treated as Title 3 areas (see
above).

Floodplains
Floodplains are defined as areas located within the 1O0-year floodplain and indicated on the Federal
Emergency Management Agency's (FEMA) maps '', and/or the area inundated by the 1996 flood.
Structures located in the floodplain can cause life and property losses in the floodplain and
downstream. Most jurisdictions allow construction in the flood plain as long as the fÌnished floor
elevation is located at least one foot above the FEMA flood elevation. Title 3 allows construction in the
floodplain with balanced cut and fill. Balanced cut and fill requirements may decrease future
construction in the floodplain due to cost. Land within the 1OO-year floodplain and 1996 flood
inundation area (located outside of the Title 3 water quality and riparian areas) are assumed to develop
at zoned capacity.

Cities and Counties in Compliance with Title 3 Requirementsla

Standard
No. Jurisdictions
Applicable

No. Jurisdictions
in Compliance

Percent
lmplemented

Floodplain
Water Quality
Erosion Control

25
26
27

22
19
25

BB%
7ao/tJ/o
93%

Key Points
. Environmentally constrained lands do not have the same development capacity as buildable lands.
. Ihese types of tand include sfeep s/ope s, flood plains, wettands, natural resource and riparian

areas.
. Capacity in Title 3 regulated /ands is estimated at 500 dwelling units based upon one unit per lot.
. Capacity on non-Title 3 regulated sfeep s/ope lands and floodplains and 1996 flood areas rs based

on current zoning.

Gross-fo-Nef Reduc tí o ns

GVBA are further refined to account for future streets, schools, parks, places of worship/fraternal
organízations, and major utility easements over the 2}-year planning period.

tt Maps distributed by FEMA
la As of July 25, 2002.
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Federal, State, Municipal Exempt Land
A total of 1,700 acres of federal, state, county and city owned land have been removed from gross
vacant buildable acres.(GVBA).15 The data was ¡oeniif¡eo fronr tax assessor codes for exemft uses.
No dwelling unit capacity is assumed on these lands because they are assumed io address public
facility needs for cities, counties and federal agencies. Housing Authority and porfland Development
Commission lands were not removed from gross vacant buildable acres-because they are in public
ownership to provide housing capacity. This method is consistent with that used in the 1gg7 uGR and
subsequent updates.

Vacant Single Family - platted Lots
All parcels less than 3/B of an acre are temporarily set aside from the inventory of GVBA. Theseparcels do not receive reductions for future streetð, parks, schools and places of wãrship/fraternal
organizations, because they are assumed to have sufficient right-of-way already dedicated to serve
them because of their small size and they are already platted io their mín¡Àum ôo5¡or" size. A total of
2,000 acres of smafl platted lots are temporarily removed from GVBA. 16

ln single family zones, gapagity on these parcels is assigned one dwelling unit per parcel rather than
the underlying zoning classification. The dwelling capaõity (one per lot) õn this subset of vacant land islater added back to the final supply estimates whän ti're re!¡àent¡äl portíon oi À"iüãð"nt buitdabte tand
is converted into a dwelling unit capacity estimate.

Lots less than 3/B of an acre but zoned for non-residential or multi-family purposes are also not reduced
in capacity by the gross-to-net reduction calculation for similar reasons as stated above. However,
these individual parcels are included back into net vacant buildable acres to compute dwelling unit
capacity for multi-family development and employment land supply respectively based upon ì-he zoningclassifìcation assigned to that parcel. This is òonlistent with thb method used in the 1997 UGR and
subsequent updates.

Future Streets
As noted above no reduction for future streets is applied to parcels less than or equal to 3/B of an acre
in size. A 10 percent reduction is applied to parceis between 3/B of an acre and one-acre. Staff
assumes due to the smaller size of these parcels that the likelihood is great they are atreàoy sàrved by
some street access and that.only limited further right-of-way would be iequired. An 1B.S percent
reduction is applied to parcels larger than one acré. Tne toial deduction ior new streets is 4,g00
acres,"

The 18.5 percent reduction is based on a study of subdivision development during 19g7 and 19gB on
all p.arent parcels larger than one acre. A totai of 170 platted subdivisions were reviewed from each of
the three counties. of these subdivisions, the average amount of land used for streets was
18.5 percent. Although this rate is applied globally tõ all vacant land, it was derived from measuring
only síngle family lots.

The 18.5 percent rate applies to all street classifications. Expansion of freeway and arterial streets
suggested in the RTP will partially occur within existíng rights of way or aojacent to already developedparcels. The RTP estimates that approximately 1,600 acres are required ior these future expansions.
The '18.5 pereent assumption for al! vacant lanã provides enough land for these acres because of the

'u Source: RLIS 2000 data
'u Source: RLIS 2000 data.
" Source, 2000 RLIS data,
2002'2022 urban Growth Report: A Residentiat Land Need Anatysis
Final Report - Decemher 2002
Appendix A, Item lÍ3, Ordinance 02-96g

Fage 16



excess land assumed for multi-family and non-residential parcels that require substantially less than
18.5 percent for streets. These rates were used in the 1997 UGR and subsequent updates.

Revíew of the Sfreef Ríght-of-way Wídths
Metro Council has asked staff to review the local street allowance based on the implementation of the
Transportation Planning Rule (TPR) to allow narrower streets. Most of the local governments have
completed this work and allow a variety of street designs to be used in new subdivisions depending
upon topography, functional classification, anticipated traffic volumes and adjoining uses. The
recommended pavement width for narrow streets (curb to curb) is between 20 to 28 feet although right-
of-way is needed to accommodate more than just curb to curb pavement width. Additional rightof-way
is required to accommodate street trees in planter strips, sidewalks and driveway aprons that meet
ADA standards. Wth additional storm water run-off concerns right-of-way widths are not likely to be
reduced further although pavement widths may be reduced.

To evaluate whether the narrow street widths were being applied an additionalanalysis of newly
dedicated right-of-way (2001) was conducted by DRC staff. A sample was collected of 395 right-of-way
segments in Washington, Clackamas and Multnomah Counties within the UGB. Most right-of-way
segments ranged from 30-65 feet in width with the most common being 50 feet. The second most
frequent width was 35 feet. The average length was between 268 to 276 feet. Portland had the
greatest number of new dedications. From this data it was difficult to discern whether the dedication
was only for a portion of the width of the street (i.e., 35 feet of a 70 right-of-way). To examine whether
the percentage of street right-of-way dedicated is adequate for different size parcels an additional study
would need to be undertaken to examine subdivision plats. This information is not available from the
RLIS database and would involve obtaining copies of the plats from each of the counties. For this
report, the existing 0-10-18.5 percent deductions will be used. This assumption produces a deduction
of a total of 4,900 acres for new streets.

Future Public Schools

Acres for New Scf¡ools
ln order to estimate the amount of land dedicated for future schools, the ratio of students per acre by
elementary, middle and high school is used to calculate the school land need. ln past UGRs, this
pencils out to 70 students per acre figured for an elementary school, 60 students per acre for a middle
school and 55 students per acre for a high school. These ratios are based on the amount of land
school district staff believe they will be able to obtain for each of the school types. There are three
ways to approach how Metro estimates the amount of land necessary for future schools. One
approach is based on what the school district wants to build. The second approach is based on what
the school district can obtain under constrained land conditions, and the last approach is based on
current conditions.

A projection of student population growth is estimated from the regional forecast. This projection is
adjusted to coincide with the UGB capture rate. The estimates are also adjusted to account for the
number of students believed to attend private schools or being home schooled. Approximately
90 percent of all students attend public schools.

Each of these options represents a different set of assumptions for how much land per student is
required.
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"ldeal" Site Size Requirements
Students Per Acre Ratio Size Size

High School
Middle School
Elementary School

High School
Middle School
Elementary School

55
60
70

40 acres
20
10

2,200 students
1,200
704

Enrollm
2,600 students
1,400
850

"constrained" site size Requirements - 20% Denser than ldeal
Per Ac o Site S

High School 65 40 acres
Middle School 7A
Elementary School 85

Actual Student Land Need Ratio, 2001
Students r Acre Ratio

20
10

50
40
52

The "constrained" option was selected with the addition of 200 acres for the 2002 Residential uGR. A
total of 900 acres are needecl for new schools.

Future Parks

History
The amount of land ne.eq9g for development of future parks is computed based upon a park ratio ofa9çs of parkland per 1,000 residents. The '1997 Updàte to the UGR was based ön a 1998 suruey rate
of 20.9 acres per 1,000 residents. This ratio was updated from 14.4 acres per 1,000 that *", ur"i in
the 1997 UGR. This ratiowas based on an inventoryof parks and op"n rpã.us'completed in 19g7
(Metro's Greenspaces Department) The park ratio included neighbor:hooà parks, w¡rãl¡re reiuges anopreserves, Metro and municipal open spaces, and regional parkð. From thii need, acquisitionã inside
and outside the UGB llr9ugn the Greenspaces bond measure were subtracted producìng a net set
aside for parks. The 20.9 ratio used in the 1997 Update resulted in a need of a,bgA acres which was
then. redu-ced by a,90!. acres for parks and open space acquisitions (past and future) both inside and
outside of the UGB. The total deductíon for þarks was 3,678 acres 1ä,700 iounãéài.,t

Review by MPAC Parks Subcommittee
The MPAC Parks subcommittee was charged with making an estimate recommendation for future park
land needs. They explored five possible mêthods of estimiating fr¡ture parks and their likely impact àn
the housing and job capacity calculations within the Metro UGÈ.'e A summary description of each
approach follows:

1) Existing Ratio. This is an estimate based on the existing ratio of acres of parks to people and
forecasting new parks from the forecast of new people in thã region (20.6 acres per 1,000 residents).
using this method, future parks courd consume as many as to,ãoo à.r"r.

2) Active Parks Ratio. This is an estimate based on active parks - the active parks being lands like
playgrounds and ball fìelds, the passive parks being features líke steep slopes, streams, etc. This

'u Source: Technical Appendix to Dwelling Unit Capacity Estimates for the .1999 UGR , December'1999.1e For more information about the MPAC Parks Subcommittee report, refer to A Background Report for Estimating Future
Parks and their Capacity lmpl ications within the Metro UGB, June 19,2A02
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method yields an estimate of about 2,290 acres of new active parks. Passive park lands, likely to have
little development potential, are not accounted for in this paper.

3) Historic Rate. This approach looks at the actual rate of addition of park and open spaces to the
UGB for several different periods. This method yields an estimate of at least 8,000 acres of new parks
land need.

4) Parks-to-Developed Land Ratio. This method estimates future parks based on the past ratio of
parks to developed land. However, while ít documents thatthere are about 16 acres of parks and open
space for every 100 acres of developed land as of the year 2002, it does not yield a year 2022
estimate.

5) Fiscal Resource. This is an estimate based on the existing fiscal resources available to purchase
new lands. This is estimated in large part based on estimates of existing system development charges
as well as any dedicated local bond measures also available to purchase open space. This method
yields an estimate of about 1,050 acres.

The MPAC Parks Subcommittee believes the best estimate for future parks is about 1,050 acres over
the next 20 years. This estimate is based on what is financially justifiable by using available revenue
sources (primarily system development charges). lt should be noted that this estimate does not take
into account the impact of future funding mechanisms that may be approved and implemented in the
future. lt ís also based on acquisition of those types of parks that could be expected to be provided in

conjunction with new development and that would need to be located on lands that could otheruise
accommodate new jobs or housing. These lands would accommodate active parks that usually need
relatively flat building sites to accommodate playgrounds, sports fields, etc. ft was also the conclusion
of the MPAC Subcommittee that this does not reflect the desired level of parks throughout the UGB.
Subsequent to this, MPAC recommended 2,300 acres based on the expectation that resources exceed
the base System Development Charges level, but Council selected 1 ,100 acres because they felt they
couldn't count on the extra funds.

At this time, 1,050 acres are assumed to be needed for future parks, as recommended by the MPAC
Parks Subcommittee. For purposes of the ResidentialUGR, 1,050 acres has been rounded to 1,100
acres.

Future Places of Worship and Fraternal Organizations
The total deduction for places of worship is 700 acres.'o The land need for future places of worship and
fraternal organizations are based upon a ratio of 1.4 acres per 1,000 persons which reflects existing
conditions that was calculated in 1994 for the 1997 UGR. An estimate of the ratio applied to population
projections and the amount of land for future need for places of worship and fraternal organizations are
calculated and then the current vacant land holdings of these organizations are deducted from the
future need. Rather than removing the specific parcels owned by places of worship and fraternal
organizations, these parcels were retained as part of the region's buildable land supply, and 700 acres
of land need was deducted proporlionally from parcels of gross vacant buildable land, in the same
manner as schools and parks. Approxìmately 85 percent of the need for these uses are estimated to
occur in residential areas, with the remaining 15 percent in commerÇial areas (based on historic land
holding patterns). The same assumption was used in the 1997 UGR and subsequent updates.

'o Sorrce: RLIS 2000 data.
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Re-use and Redevelopment of Church Lands
Metro Council pointed out that there are a number of religious organizations that have developed
affordable and senior housing on church owned lands thãt were previously committed for religiouspurposes. lt appears that although this is occurring it is dífficultto accurately measure how many of
these instances have taken place. Staff has queried Metro Housing program staff and some local
governments to get a sense of where these changes have taken plãce anO tne frequency of the
occurrence.

Anecdotal evidence has indicated that churches are frequently broadening their mission and providing
more social services, daycare and education. Although this has obvious benefits to the community, tñis
may raise compatibility issues in residential neighborñoods where most churches are located. Most
zoning codes currently permit church uses to oðcur in residential and commercial zones. ln addition toprovidíng some of the services mentioned above, there have been some instances where church sites
are redeveloped for housing use.

Redevelopment of church sites may be most applicable in areas found in older neighborhoods that are
losing membership as their membership ages. Although St. Anthony's in southeasi porfland has been
developed as a model for the Archdioceses of Portlano ttrat tney ho[e can be replicated in other parts
of the country the decision to undertake this type of development is up to the individual parish.
lndividual parishes wíthin the Catholic Church are respons¡'bte for Ouyìng, selling and developing their
land and there is no overall stated mission by the chuich to require or uã"orr"g""ìr,ir typ. oi actiuity.

The Housing TechnicalAdvisory Committee (HTAC) examined the St. Anthony's model and tried to
assess the probability of replicating this elsewhere in the region. An initial search of church properties
in RLIS as well as contacts with church groups proved difficutt and was not pursued.

Because of the lack of evidence of a trend that these lands are fulfilling some of the housing demand it
is recommended that redevelopment activity on these types of lands be monitored in the future to
ascertain whether redevelopment of these sites is occuiring by developing parking lots, excess land or
converting church buildings to housing uses. ln the meantime, selectiòn õt'an 

"pþropriate 
refifl rate

could include a judgement of the rate of this redevelopment activity.

Major Utility Easements
The total amount of actualland used for easements by natural gas, electric and petroleum utilities, and
radio and TV towers is 700 acres." Radio and TV tower tax lots were identified and removed from the
buildable land inventory. Easements for major utilities consist of linear corridors of land based on
specific width requirements for public safety. These include a 75-foot easement requirement for
Bonneville Power Administration lines and natural gas lines, and a federal Sg-foot siandard for
petroleum pipelines. Easements typically allow very limited uses and do not allow the construction of
buildings in these areas and are therefore removed from the buildable land inventory. This deduction, isa new factor that has been included to more fully approximate non-bu¡lOáOie irÁ6.- '

Gross vacant buildable land minus iqnd needed for future streets, schools, parks, places of
worship/fraternal organizations, and major utility easements yields Net Vacant Buildable Acres. The
aggregate rate of reduction from GVBA based upon these various components is approximately
25 percent.

" Source: RLIS 2000 data.
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Figure 2: Break Out of Total Gross Vacant Buildable Acres
Figure 2 graphically depicts the relative size of each category of land that is removed from gross vacant
buildable acres.

Figure 2

Break Out of Gross Vacant Buildable Acres

SFR platted lots

6%

Exempt Land
5o/o

Churches
2%

Easements
2%

Streets
13%

Schools
2%

Net Vacant Buildable
Acres
67% Parks

3%

Net Vacant Buíldable Land

The region's dwelling unit capacity is estimated from net vacant buildable acres (NVBA). NVBA is
broken out by residential uses according to the underlying zoning of each parcel. A total of 14,900

acres of'NVBA is available for conversion to residential uses.

Land Adjustments
A new factor is reserved for adjustments to the buildable land supply so that the most accurate
information is available for the 2002 Residential UGR. The vacant and buildable land supply is based
on 2000 aerial photography that was flown in July 2000. There may be instances where local
governments have adopted area plans, such as the Washington Square Regìonal Center, that increase
the residential or employment capacity of lands that was not reflected in the 2000 land supply and 2000
zoning. ln addition, federal, state or local governments may have sold vacant public properties that are

now available for development such as the Dammasch Hospital site in Wlsonville. There also may be
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instances where the Standard Regional Zoning information has been incorrectly identified. A set of
decision making rules help guide which lands will be considered for adjustments to the 2002
Residential UGR and which lands will be reconciled during the next legislative process.

A table of all changes is included as Appendix B to the Residential UGR. These changes are
anticipated to be ongoing."

Decision Rules for Buildable Land Supply Changes
All changes to the buildable land supply must have taken place by December 31,2002. Any
subsequent changes effectíve after this date would be picked up in a subsequent UGB analyses. A
minimum of 20 acres is required because this analysis is conducted on a regional level. Changes
would be made to the buildable land supply based on:

. Only those areas will be considered where formal land use action has taken place.

. Errors in a Standardized RegionalZone (SRZ) assignment

. Mapping error; either an incorrect assignment to vacant or developed categories.. Change in the categorization of land from public to private ownership, (minimum of 20 acres in
size).

'For more information about land adjustments please refer to May 17 ,2002 Memo
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Chapter 5
Residential Su pply Analysis

Itemized Accounting of Residential Dwelling Unit Capacity

After adjusting GVBA by various gross-to-net factors (i.e., exempt land, platted lots, future streets,
easements, schools, parks and places of worship), the amount of vacant land remaining becomes Net

Vacant Buildable Acres (NVBA). The land that is zoned for residential purposes is separated to create

the supply of vacant residential land for capacity calculation. This is the vacant land that residential
dwelling units can be constructed upon. NVBA available to be converled to dwelling unit capacity totals
14;900 acres.

Dwelling Unit Capacity at Current LocalZoning Densities
Net vacant buildable acres are converted to dwelling unit capacity by aggregating local zoning
classifications to Metro's Standard Regionalized Zones (SRZs). RLIS is the source for current local
zoning (through 2001). SRZs normalize 746 different zoning categories across 24 cities and
3 couñties. SRZs assume the average density in each zone when the assignments are made to the
regionalized category. This density applied to the specific location of net buildable acre yields dwelling
unit capacity. This is consistent with the method used in the 1999 UGR Update.

Standard Zoning Designations
A new list of standard zoning designations was included in the 1999 Update of the 1997 UGR. Metro
staff defined a broader set of zoning designations, to capture a greater level of detail from
approximately 746 different zoning categories that now exist throughout the region. The standard
zoning designation list was last updated in 2002. The 26 standard regional zoning designations are

shown below in Table 4.

Table 4 - Standard Regional Zoning Designations

Dwelling Unit Per Net AcreStandard RegionalZone
And Abbreviation

RRFU (Ruralor Future Urban)
FF (Agricultural or Forestry)
SRFI (Single Family 1)

SRF2 (Single Family 2)
SRF3 (Single Family 3)
SRF4 (Single Family 4)
SRFS (Single Family 5)
SRF6 (Single Family 6)
SRFT (Single Family 7)
MFRI (Multi-family 1)

MFR2 (Multi-family 2)
MFR3 (Multi-family 3)
MFR4 (Multi-family 4)
MUCI.(Mixed Use Center 1)

MUC2 (Mixed Use Center 2)
MUC3 (Mixed Use Center 3)
CC (Central Commercial)
CG (General Commercial)
CN (Neighborhood Commercial)
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Standard RegionalZone
And Abbreviation

CO (Office Commercial)
lL (Light lndustrial)
lH (Heavy lndustrial)
lA (lndustrialArea)
IMU (Mixed Use lndustriat)
PF (Public Facilities)
POS (Parks and Open Space)

Dwelling Unit Per Net Acre

As was discussed above, SRZs represent a range of densities. The previous step uses the midpoint of
the range. Dwelling capacity based on these current zoning densities is 108,700 units (prior to ti-le
adjustments noted below).

Key Points:
o The 746 unique local zones have been collapsed into the 26 sRZs.
' Gross vacant buildable land minus land needed forfuture sfreefs, scñoo/s, parks, places of

worship/fraternal organizations, and major utility easements yields NVBA.

' A new deduction is being made for major utility easemenfs in order to more fully account for all
buildable lands.

' A new factor has been added to reflect adjustments to the 2002 buitdable tand supply so that the
most accurate capacity information Ìs availabte for the 2002 Residentiat uGR.

Residential Development in Mixed Use Areas
Dwelling unit capacity is adjusted to account for additional units generated by residential development
on vacant land in mixed-use zones. Additional housing unit capacity from residential development in
mixed-use areas is estimated at 10,400 dwelling units.

Underbuild Rate
Underbuild represents a statistical estimate of the dwelling unit capacity lost due to residential
development at less than maximum permitted densities in residentialzones. The underbuild accounts
for such factors as poor access, steep slopes, small or odd shaped lots, neighborhood common areas,
greenways, storm water detention areas and many other site specific conditíons, that make it diffìcult to
develop at full capacity as indicated by the zoning.

Flexible local codes may allow the market to respond more efficiently to physical constraints. Higher
market demand for residential lots may make it more economical to develop solutions to constraints.
Higher land prices have the effect of decreasing underbuild because there is a greater profìt incentive
to use land more efficiently and build closer to maximum densities.

Under the Metro Code Section 3.07.120, r,egulations establish a minimum density requirement that
specifies that residential development must at least be constructed at B0 perceniof the maximum
density. This requirernent was adopted by Metro Council in November 1996 and is being implemented
by locaf jurisdictions through code ehanges. ln effect, the Functional Plan provides assurance that
underbuild will be no more than 20 percent for residential development within the UGB. Because this is
a regulated floor for zoning capacity the UGR assumes that B0 percent of capacíty in residential zoning
districts will be achieved. ln the 1997 UGR, the Metro Counciladopted a rate of ã1 percent underbuild
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for single family residential development as a result of a study conducted in '1995. For this repod, the
underbuild rate is assumed to be 20 percent.

Underbuild is reported as a loss of 23,800 dwelling units from zoned capacity.

Residential Refill Rate
Residential reflll is defined as development of new residential units on any lot defìned in the Metro
database as "developed." Refill is a term that ìncludes both infill and redevelopment. Redevelopment
occurs when a structure is removed and another built in its place. lnfill occurs when more units are
constructed on an existing developed site. Since "vacant" land includes any tax lot or any part of a tax
lot that has a vacant portion larger than lz acre, this includes development on an existing developed lot
or partially developed lots with a vacant portion smaller than % acre.

Observed residential refìll rates were obtained from a Technical Report Residential Refill Study
conducted in February 1999 that reported a rate of 25.4 percent. This study was repeated in January
2000 and was entitled Report on the Residential Refill Study for g7-98 reporled a rate of 26.3 percent.

The studies found that a point estimate of the refill rate could vary based on economic cycles, policy
changes and incentives. Policy changes and incentives can increase the rate and the rate is expected
to increase over time. Data from these studies suggest that the amount of land added to the UGB is
inversely related to refill rates. These rates are averages for the entire region, but reflect areas of the
region that have refìll rates that are much higher (central city and other areas with high demand and
limited supply) and other areas are lower than the regional average. Areas with lower refill rates are
most likely due to lessened demand, lower land prices, age of buildings and/or where there is a more
readily available supply of vacant land. Development prefers greenfield or vacant sites to sites with
constraints that must be resolved prior to development. Redevelopment issues include site
contamination, building remediation or land assembly that increase development costs and add
uncertainty to the process. These constraints may be offset by the fact that refill parcels are likely to
have transportation access and utilities already available.

ln the 1999 UGR Update, the Metro Council choose an aspirational refill rate of 28.5 percent. At the
time this rate was adopted, existíng experience from a study and adopted policies supported a refill rate
between of 26.3 percent and 28.5 percent.

Residential Refíll Rafes

REFILL RATES

Historical Refill Rates 25.4% to 26.3%
1999 UGR Rate 28.5%

The 2002 Residential UGR assumes a historical refill rate of 26.3 percent and proposes changes to
increase the refill rate to 29 percent based on past trends, modeled rates, computation of accessory
dwelling units and a combination of incentives and minor policy changes. ORS 197.296(6) provides'the
legal basis for this proposed increase.

"197.296 (6) lf the housing need determined pursuant to subsect¡on (3Xb)
of thrs section is greater than the housing capaciÇ determined pursuant
to (3Xa) of this section, the local government shall take one or more of
the following actions to accommodate the additional housing need:

(a) Amend its urban growth boundary to include sufficient buildable lands
to accommodate housing needs for the next 20 years. As part of this
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process, the local government shall consider the effects taken
pursuant to paragraph (b) of this subsection. The amendment shall
incli¡de suffÌcient land reasonabry necessary to accommodate üre
siting of new public school facilities. The néed and inclusion of lands
for new public school facilities shall be a coordinated process between
the affected public schools districts and the local government that has

.. . thu authority to approve the urban growth boundJry;
(b) Amend its comprehensive plan, regional plan, functional plan or land

use regulations to include new measures that demonstra'bly increase
the likelihood that residential development will occur at denô¡ties
sufficient to accommodate housing needs for the next 20 years
without expansion of the urban grò'nrr boundary. A local government
or metropolitan service district that takes thís aótion shall ñronitor and
record the level of development activity and development density by
housing type following the date of the adoption of ti-re new measures:
or

(c) Adopt a combination of the actions described in paragraphs (a) and
(b) of this subsection.,,

Modeled RefillRates
The MetroScope model produces forecasted refill rates as an output from the model. Rates from themodel case studies are helpful in choosing a rate that best reflects the Metro Council's objectives andpolicy choices for the region. The MetroSóope model rates range from 26.6 percent to 50.7 percent
depending upon the policy assumptions imbedded in each casJstudy. For example- the Centers andHold the UGB case studies produced refill rates between 44-so percént using a vãry aggressiveincentive program that was spread across the region in most ålt regionat ano"to*n centers. Even theDamascus case study produced higher refill rateã that were spread over the region even though thetargeted incentives were located in the Damascus area. Table sr. ¡llustraiei tÁË ã¡trer"nt refill ratesthat could be used to estimate the potential for refill related development if additional capacity wasprovided through upzoning, incentives or implementation of other programs in different employmentzones' For example, the use of incentives in Centers can boost tne reRtt rate by making this type ofland more attractive for development.

2040 Centers lmplementation Strategy
Metro's consultants recommended that Metro policy focus on the implementation of Regional and TownCenters' The Centers policy needs to start with a rêcognition that the region's Centers are allevolving
at different rates in terms of planning, market position a-no implementatioñ. Metro can and should play
a role in each of the three stages of Centers d'evelopment. ln broad terms, it is helpful to think aboutthe evolution of centers in three stages: planning, emerging and maturing. fmplementation assistance
can and should be tailored to each stage along tñe evolu]tioãary cycle of õenteis growth.

The study recommended that the definition of Centers in the Regional Framework plan be enhanced tobetter define the concept of Centers without adding more regulatory language dictating densities, mix ofuses or transportation requirements.

The.primary policy change should focus on implementation. To date, development in Cente¡-s has treenlacking due to a combination of market realities and the fact that Centers are the most difficult places inthe region to do developme¡t Metro policy can facilitate development in Centers through its role asteacher and coach. Amendments to ti're Functíonal Plan should'providà ne*inìliiy øi tocal governments

"Table excerpted from Table 3 Localized Refill Rates - MetroScope Case Studies, UGR primer, June 3, 2002.
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to encourage the types of development that is most appropriate for their communities while at the same
time encouraging development in Centers. An in depth discussion of Metro's recommended policies

are contained in the 2040 Refinement Report, Policy Recommendations.

The Residential UGR anticipated an additional 2.7 percent capacity in designated mixed-use Centers
will be achieved through incentives, MTIP, and additional measures to achieve a final refìll rate at
29 percent.

New policy directions for inclusion in the Metro Code or the Regional Framework that focus on

developing successful Centers include:
. Refine the definition of a Center. The 2040 Growth Concept refers to a "Neighborhood Cented' but

does not expand on this. The hierarchy of Centers could be expanded to include this type of Center
that is smaller than a Town Center.

. Develop additional policies to strengthen Center development. A regional strategy for Centers
could.include investment in Centers by Metro and efforts by Metro to secure complementary
investments by others.

¡ Monitor and develop performance measures for Centers to determine whether strategies for
Centers are succeeding and report the results to the region and the state.

¡ Develop an incentive program to assist in implementation.
n Focus appropriate types of development in Centers including corresponding policies in other areas

such as restricting commercial uses in significant industrialareas.

Nexf Sfeps in the Evolution of Centers
A work program to implement the recommendations from the Centers studies and the MPAC Jobs

Subcommittee will be developed. This will include development of new Centers policies. lssues that
need furfher examination are:
. Determining the relationship between the Centers and Corridors
. Examining the relationship between the Centers and Employment and lndustrialAreas
. Measuringperformance
. Determining a process for categorizing and prioritizing the Centers
. Agency roles for Centers development
. Addressing regulations

Accessory Dwelling Units
ln November 1996, Metro Council adopted the Functional Plan with a requirement that cities and

counties not prohibit the construction of at least one accessory dwelling unit within any detached single
family dwelling. Local Governments had a deadline to amend their codes accordingly by February
1999. Based on this requirement in the Functional Plan, the capacity analysis in the'1999 UGR Update
provided for accessory units as a proportion of the total number of single family dwellings. ln each

successive preparation of the UGR all factors are evaluated by staff to determine if they can be

supported by available data or if a new methodology can be developed to more accurately reflect
market conditions. After review of the accessory dwelling unit factor staff recommended deleting this

separate line item due to the fact that accessory dwelling units have proved difficult to count and track.

Accessory dwelling units are more appropriately included as an incidental component of the refill rate

and as parl of the densities assumed on vacant land.

Why do we Expect lncreases to Refill Rates in the Future?
The Residential UGR is forecasting a very small increase in the refill rate within the next 20 year period

because of several factors. First, the magnitude of change of a refill rate from 26.3 percent to 29
percent is extremely small when the results of that change take place over a 20 year period. For

2002-2022 lJrban Growth Report: A Residential Land Need Analysis
Finat Report - December 2002 Page 27

Appendix A' ltem 113, Ordinance 02-969



example, a 6,000 dwelling unit deficit (difference between 26.3 and 29 percent refìll rate) over 20 yearsis only 300 units per y99i or when compared equally to 24 cities it amoúnts to an increase of 12.s unitsper year' ln summary this small increase in the refiil assumption is valid for the fôllowing reasorìs:' Past trends- Metro Refill Studies confirmed rates increasing from 2s.4 to ào.lp"rc"nt
' 2o40 continues 

fo 
play out in Regionar and rown center deveropment

' Model confirmation- MetroScope confirmed the rate of 26 percent with the Base case model runrao MetroScope model runs confirm that incentives do indeed produce higher refill rates
' lncentives and policy adjustments will be targeted at areas where demand is greatest such asRegional and Town centers that are perforniing well ánJ fl,u central East side tndustrial District' Accessory dweiling units are now incruded in thè refirr rate
' New Refill Study- will be performed as part of Performance Measures follow up work

When do we expect to see changes in the refill rate?
Undoubtedly time will pass- before changes in the refill rate can be observed in either a localized basisor regionally' The reason for this delay is that policy changes take time to be drafted and implemented.ln addition, the market leeds tíme to respono to poíicy crrãnges and the availability of incentives tocreate measurable results also takes time. Exampbjof incãntive programs rangË from increasedMTIP allocations, imprementation c¡f additionar urban run"*"r ãi.tri'ctsland 

"uãirãoirity 
of additionarresources to recruit and locate target business in Regional and Town Centers. Selected policychanges in specific areas could raise the rates in thoõe areas as well as the overafl regional refill rateand justiñ7 the use of a higher refill rate in the 2002 Residentiat ÚcR. iil ð""t;;Ë;rt side tndustriatdistrict has a refill rate in the Base case of 40 percent which increases to upwards of 90 percent in thecenters and Hold the UGB cases. Granted these cases ,ppi¡"d a very aggressive refill strategy that isnot expected to be duplicated for this area but it shows the tremendous upside for realizing a higherrefill rate (both localiz-ed 

.and regionally). No other Center showed such a dramatic increase. Forexample- the City of Portland wltt be déveloping a work prãgr.r to review the plan for the Centrat Cityarea in 2003. This work is anticipated to take aþproximaiety;;¿ year to comptete. nmenoNg àä"n'that could allow more housing opportunities ¡n ir¡is district ge;erarry takes 3-4 years to complete.Certainly this planning and allowance for market ao;ustmeñts can oe accomplished with the 20 yearplanning horizon and justifu a srighfly higher overarr regionar rate.

Based upon proposed adoption of a "centers" strategy, including the application of MTlp funding toareas that are achieving increased centers developm"ént rr¡eiro is proposing a 2g percent refill rate.

" The difference between the observed rate of 26.3o/o and the Base case of 26.6% is probabl y not statistically significant
2002-2022 tJrban Growth Report: A Residentiat Land Need
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Table 5:. Localized Refill Rates - e Case Studies

Key Points
Metro Refill Study confirms a refill rate between 26.3 and 30 percent.
MetroScope model runs confirm that incentive programs can produce higher refill rates.
A key finding from this research Ìs that the region's needs and Metro's function have changed since
the adoption of the existing policies related to the 2040 Growth Concept.
Focus policy changes on implementation.
By focusing on incentives in Centers we can achieve a refitl rate of 29 percent.
A wofu program to implement the recommendations from the Centers sfudres and the MPAC Jobs
Subcommittee will be developed.

a

a

a

a

a

a

'u Areas are rough approximations of regional and town center boundaries. Regional and town center boundaries
do not nest within MetroScope employment zones.

26 lncludes all zones not just inose tìstéo in the selected areas above.
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Base
Case

Damascus Centers Hold the UGB
Rate Differences

Between Base and
Hold UGB

Employment
Zones Argas25

40.4 42.0 90.4 96.1 Ê. É. -7106 | Central Eastside
Beaverton 52.1 54.1 68.'l 67.7 15.6304, 306

1 1.0202,203 Clackamas TC 20.25 45.4 27.9 31.25
22.4124 Gresham 15.6 20.1 36.6 38.0

45.1 44.7 10.5311, 312 Hillsboro 34.2 38.75
19.8 35.7 39.3 38.8 19.0206 Oregon CitV

Portland CBD 99.6 99.6 99.7 99.8 .2101
19.4303 Tiqard 53.0 54.0 72.8 72.4

34.9 34.4 21.3301 Tualatin 1 3.1 25.9
18.0 16.8 20.3 ö_Õ211 Wilsonville 11.5

West Linn 7.7 129 17.1 10.0213
44.0 50,7 24.1AII zones Regional Rate'" 26.6 32.3
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Table Notes

1a-1b. Source: Metro Data Resource Center, Metro Reoort. Economic rt to the Metro Council.

2

2000-2030 Reqional Forecast, March 2002, preliminary draft.

Source. Capture rate assumption derived from MetroScope base case study and the historical
capture rate from 1980-98. The capture rate is defined as the proportion of housing (or
employment) that locates inside the Metro UGB relative to the four-county area (Multnomah,
Clackamas, Washington and Clark). Other case study options which weie tested and
investigated with the MetroScope real estate and land use model indicate a range of potential
capture rates depending on different land use policy assumptions.

Periodic Capture Rates (percent)

2000-05 2005-10 2010-15 2015-20 2020-25
Case Study Option
Test Scenario:

Entire
2000-25

Base Case
l-5 Transportation Study
Centers Ënhancement
Damascus/New
Community
No UGB Expansion

Source: MetroScope case studies

79.0
790
75.4
77.7

71.9 75.7

71.9
71.9
71.9
71.9

57.0
57.0
51.5
54.9

72.6
72.6
71.8
71.1

54.5
u.5
35.5
35.ö

66.2
66.0
59.0
60.0

52-5 73.5 37.7 60.4

Metro Region Capture Rates

Metro Capture Rates - S years: 1980-85 1985-90 1990-95 1995-00

Households 65.5% 53.7% 76.6% 68.8%

Metro Capture Rates - 10 years: 1980-90 1990-00

Households 58.2% 72.9o/o

Metro Capture Rates - 20 years: lg80-00

Households 67.8%

Historical Capture 1980-98 = 70o/o

Source: Census reports, building permits, PSU population estimates as compile by Metro DRC

3. Source: Metro DRC analysis as com piled from Portland General Electric vacancy data. We
assume a vacancy rate of 4 percent based on the average historical trend. Vacancy rates vary
widely from year-to-year based on available housing supply and the amount of current demand.
Speculation by homebuilders in one period may tend to overbuild and create a surplus stock,
which pushes up the vacancy rate. ln periods of strong population growth, vacancy rates falf
due to higher demand for housing. ln slack periods vacancy rates may rise due to lower
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4

5

6a.

7

B

population demand. The PGE data show vacancy rates swings of between 3.5 percent to
7.6 percent and the 2000 Census estimate of 6.2 percent. Finally, vacancy rates may never
decrease close to zero because of "frictional vacancy." People change homes all the time, so in
order to facilitate these moves, there necessarily has to be a percentage of the housing stock
that remains unoccupied.

Dwelling Unit Demand is calculated from the household forecast with the 4 percent vacancy rate

added to the projected change in household total to arrive at this figure.

Source: Metro RLIS, 2000. Vacant Land Analysís.

Source: Metro RLIS, 2000. GIS tabulation of Title 3 regulation for water quality protection. This
data layer includes five parts: 1 ) streams and rivers, 2) variable 7 5 to 200 foot riparian buffer (for

water quality protection only), 3) 1996 flood area, 4) 1O0-year flood plain and 5) wetlands.

Gross Vacant Buildable Acres is calculated as the difference in gross vacant land less Title 3
setbacks for water quality protection.

Source: Metro RLIS, 2000. Land that is identified in the county assessors' records as tax
exempt and owned by federal, state or municipal authorities is set aside from the buildable land

and assumed to be reserved for future public facilities.

Source: Metro RLIS, 2000. lndividual tax lots (i.e., platted lots) zoned for single family and

under 3/B acre are set aside from the supply of buildable land. We assume one dwelling unit for
each lot. This is added back into the dwelling unit capacity estimate in line 23. = Lots are
reported in acres and later translate to units.

Source: Metro RLIS, 2000. Estimated future land need for future churches is determined on a
per capita basis of '1 .4 acres per 1 ,000 future residents. This rate was determined in 1994 for
the 1997 UGR.

Source: Metro RLIS, 2000. Actual GIS tabulation of known major easements for radio/TV
towers, natural gas, petroleum and electricity lines intersecting with Metro's vacant land data.
(Note: significant porlions of the easements show development existing on it today.)

Source. Metro Data Resource Center analysis of street dedications in new subdivisions,
unpublished GIS report, 1994. ln this study, we determined that subdivisions or areas greater

than one acre which have developed for residential purposes usually dedicate up to
18.5 percent of the initial buildable lot area for street. lf the initial development site is under

3/B acre, we found that the existing street network provided sufficient access to home sites.
Development sites between 3/B and one acre usually dedicated about 10 percent of the initial

site area to streets.

Source: lnterviews with local school district building facilities managers and site selection
committees. The three methods assumed a different student per acre ratio for determining
future school land need. The estimated land need ranged from 700 to '1,200 acres. (Sample
may not be scientifically representative) Council acknowledged a greater need for schools
by choosing a deduction for future schools of 900 acres.

Page A-2
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14.

15

16

17

1B

19.

21

The 1997 UGR park ratio included neighborhood parks, wildlife refuges and preserves, Metro
and municipal open spaces and regional parks.

The methods under consideration for calculating future parkland provide a range of values from
10,860, to 8,000, to 2,29A to 1,050 acres depending upon the ratio used. The MPAC Parks
Subcommittee recommended a method based on the existing fiscal resources available to
purchase new lands. This method yields an estimate of 1 ,050 acres (1 ,100 acres rounded).

Net Vacant Buildable Acres is a term of art in the Urban Growth Report. This estimate of land
supply/inventory is the amount of vacant land that is available for accommodating future jobs
and housing after deducting for the gross{o-net factors previously described.

Amount of Net Vacant Buildable Areas for accommodating future
2022 Urban Growth Reporl: An Employment Land Need Analysis

em nt. - See the 2002-

20

Amount of Net Vacant Buildable Areas for accommodating future housinq.

Source: RLIS 2001 for zoning and 2000 Vacant Lands Analysis for buildable lands. The
calculation of dwellíng unit capacity is the product of residential land standardized regional zone
designations that correspond to single and multi-family densities per localzones.

An estimate of the amount of vacant mixed use land designated in town centers and regional
centers which will go toward brand new housing units. This fìgure does not account for mixed
use redevelopment which will also add dwelling units to the re-gion's capacity. The mixed use
redevelopment amount is accounted for in line 21.

Based on what Metro's functional plan requires and regulates municipalities and counties to
achieve at least B0 percent of their stated zoning densities.

Source: Metro Redevelopment Study, 1998. The latest actual readings of the amount of
redevelopment is 25.4 percent (1994-96) and 26.5 percent (1996-98) of all new residential units
are developed on parcels that Metro has identified as developed in iis Vacant Land lnventory
procedures.

MetroScope
Case Studv O RefillRate
Base Case
l-5 Transportation Study
Centers Enhancement
Damascus/New Community
No UGB Expansion

26.6%
26.6
44.0
32.3
50.7

Metro Council in its prior decision assumed an "aspirational" residential refill rate of
28.5 percent.

Source: Metro RLIS, 2000. An actual count of the number of tax lots which are wholly insíde the
Title 3 Water Quality protection area.

22
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23

24.-
24d.

25.

26.

27.

28.

Source: Metro RLIS, 2000. The actual number of tax lots under 3/8 of an acre regardless of
single family zoning density is added back as the number of already platted lots.

Land adjustments are the land capacity for those items not included in line 18.

See Appendix B.

Dwelling Unit Capacity is the summation of all the adjusted dwelling unit factors from above.

Additional policy actions effectively increase the refill rate by 2.7 percentto a total of 29 percent.

Adjusted dwelling unit capacity takes into consideration the effects of the additional policy
actions applied inside of the UGB.

The estimated need is the difference between supply (i.e., dwelling unit capacity) and demand.
The amount is negative which indicates a shortage of capacity in the current UGB.
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Appendix B

Land Adjustments

Criteria:
. changes between July 2000 and December 2001
. formalaction has been taken
. error in a SRZ
. mapplng error
. change in the categorization of land from public to private ownership and a minimum of 20 acres in

size

Villebois
Tax Lots:
31W15 02800 42 acres
31W15 02900 130 acres

City has this zoned for public facilities. Although planning efforts have been undertaken, there is no
adopted plan for rezoning the area at this time. There is a Master Plan that was adopted by resolution
in '1997. lt is not an element of the comprehensive plan nor has any rezoning taken place. At this time,
there is a study of this area in progress which is refining the Master Plan and rezoning is antícipated
early next year to start the PUD process.

Although it is not in the Comprehensive Plan, it is possible to assume 2,300 dwelling units for this area
for two reasons.

First, there is a reference in the Wilsonville Comprehensive Plan that states that development of the
area has to be in conformance with the Master Plan which calls for 2,300 dwelling units. Second, in
selling the property, the State placed a condition that at least 2,300 housing units would be built there.
Right now, there is no estimate of employment capacity but it is expected that the employment uses
would serve the housing and not, due to transportation limitations, become a destination area. There is
an intent to provide employment and some thought is being given to design a community that is very
supportive of home base occupations.

The Metro SRZ is General Commercial; maybe more appropriate as SFR 7.

West Hayden lsland
Tax Lots:
2N1E19 00100 37 acres
2N1E19 00200 1 acre
2N1819 00300 54 acres
2N1E2B 00200 87 acres
2N1E29 00200 23 acres
2N1E29 00300 410 acres
2N1Ë29 00400 15 acres
2N1E3000100 ll acres
2N1E30 00200 78 acres
2N1E30 00300 28 acres
2N1E30 00400 4 acres
2N1E33B 00200 6 acres

2002-2022 Urban Growth Repoñ: A, Residentiat Land Need, Analysis
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2N1 E33B 00300
2N1 E33B 00400
2N1 E33B 00500
2N1Ë338 01100
2N1W24 00100

27 acres
3 acres
12 acres
1 acre
1 acre

Total approximate acres: 798

Zoning brought into the UGB for a marine terminalonly. The City has maintained the County's

ag ricultu ral/forestry zoning.

The Metro SRZ for this site is Agricultural or Forestry which assumes 10 units to the acre, need

to amend the Metro SRZ to Heavy tndustrial, Parks/Open Space or Public Facilities.

Marylhurst
Tax Lots:
21E14 00300 55 acres
21E14 00400 52 acres
21814 00401 7 acres
21814 00402 B acres

Total approximate acres. 122

Zoning: Lake Oswego has zoned this property Office Commercial and Office Campus. The 1995

Master Plan allows for 680 dwelling units.

Current Metro SRZ is Office Commercial that does not assume housing, need to amend the Metro SRZ

to MUC 1.

Rosemont School
Tax Lots - numerous starts with 1N1E15BD
The site is approximately B acres and will accommodate 165 dwelling units.

Current Metro SRZ is MFR 1; this is the correct SRZ.

Camp Withycombe
Tax Lots:
228094 00900 43 acres
22EO9A 00901 5 acres
22810 00601 123 acres
22810 00602 27 acres
22810 00691 37 acres

Total approximate acres: 235

The State of Oregon owns Camp Withycombe. The area including the fìring ranges was purchased by

ODOT for Sunrisó Corridor. The land, suitable for development, which would remain after the híghway

is built, is likely to be less than 20 acres in size and have wetland and hazardous material issues. The

remaining poriion of the camp (other than the firing ranges) will continue to be used for military
purposes.
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current Metro sRZ is Heavy lndustrial, need to amend to public Facilities

Durham Quarry
Tax Lots:
2S113AC01200 B acres Tigard
25113D800100 20 Acres Tualatin

There is a Mixed-use Overlay Zone on the Quarry. Through an lGA, Tualatin is dealing with the
application. Housing is an allowed use at a range of 25-50 units per acre but not required. There wilt
be approximately 3,000 jobs generated at full build out of the quarry. There has been some interest in
developing housing but the bulk of the development is most likely to be commercial.

Current Metro SRZ is Mixed Use lndustrial on the Tigard portion and General Commercial on the
Tualatin portion. This needs to be amended to Office Commerciat or, if we want to assume
some housing will be developed, MUC 2.

Washington Square Regional Center

Tigard portion adopted in February 2002. As it is a Regional Center, it is included in the amendments
even though it was adopted after December 2001. There are no changes to Washington County and
Beaverton portions.

Added capacity of 1,500 housing units and 4,46s jobs, approximately g86 acres

Amend the Metro SRZ.

Downtown Lake Oswego

Metro SRZ is Central Commercial, should be amended MIJC 2.

Alpenrose Dairy
Tax Lots:
1S1E1B 00100
1S1E8CC 00100

51.4 acres
.4 acres

It is used for industrial purposes but it is zoned and the comp plan designation is for low density
housing. R-10 - 10,000 sq. ft. lots and R-7 - 7,000 sq. ft. tots.

current Metro sRZ is either sFR4 or sFR5, needs to be amended to sFR3.

Rock Creek - Happy Valley
Tax Lots:
variousl 2836D, 22E01 (A,B&D), 23E06(B&D)

Housing Capacity is 2,997

Job Capacity is 904

Current Metro SRZ is Rural Residentialand Agricultural, needs to be amended to MUC 1, MUC 2,
SFR 2 and SFR 5.
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Coffee Creek Prison
Tax Lots:
Map 3S-1-3AB Tax Lots 500, 600, 700, 701,702
Map 3S-1-34 Tax Lots 1300,1301, 1400, 1500, 1600, 1601
Map 35-1-3AA Tax Lots 800, 900, 1000, to include the Bonneville Power Administration easement
119 Acres

At build out, the prison will house 1,252 inmates and employ 430 people.

Current Metro SRZ is Mixed Use lndustrial, should be amended to SFR6.

Former Urban Reserve No. 55
300 Acres

The City has not rezoned this property. A consultant has been hired to prepare a plan for this area.
The Court of Appeals decision was rendered in February 2002 and the City did not develop any plans

during the appeal period.

Current Metro SRZ is Rural Residential, this is the correct SRZ at this time
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Appendix C

used for background information in creating the Residential UGR. For
addítional information please refer to the fo llowing list of documents:

Economic Report to the Metro Coun
2000 Vacant Land Supply lnventory
UGR Primer - June 2002
Centers Study - June 2002
School Site Staff Report - July 2OO2

cil: 2000-2030 Regional Forecast - March 2002

Land Adjustments Memo - May 1T,2OOz
Parks Subcommittee Report - June 2002
MetroScope Findings Report - 2OOz

llgm\community-development\share\Reportst2002 urban Growth Reportrevised.doc
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of Notice Date:
Please submit com'ments bY:

NOTICE OF PUBLIC H
REQUEST FOR CO

Exhibit B

September 6,2007
September 20,20Û7

Notice 1S hereby glven that the City of Sherwood Planning Commission 1S scheduled to conduct a Public Hearing

Tues day October 9 2007 at l 00 PM at the Sherwood Civi t Center 225 60 Sw P lne Street, Sherwo od,
on , ) )

Oregon concernrng PA 07 -0 1 Former Driftwood Mobile Home Park P lan Amendmen t (Pfeifer) The PIannlng

Commission will forward a recommendation to the City Council who wil I make the final deci slon on the

zone af\er a second blic not scheduled

Case File No PA 07-01

Property Owner/Applicant

Representatives

Donald and Virginia Pfeifer
201I NE 164tr'Place
Portland, OR 97230

Todd Mobley
Lancaster Engineering
321 SW 5th Avenue, Suite 400

Portland, OP.97204

Tax Map/Lot:
Property Address

2S130D001200

21305 SW Pacific Highway

Ed Sullivan, Esq.

Garvey, Schubery Barer
121 SW Morrison, Suite 1100

Portland, OPt97204

Leslie Ann Hauer, AICP
6100 Collins Road

West Richland, WA 99353

itaff contact: Julia Hajduk, Planning Manager (503) 625-4204

haj d u kj @c i. sherwood.or' us.

proposal: The applicant has requested a comprehensive plan and zone map amendment to change the zone from

Mejium Densityïesidential Low (MDRL) to Iietail commercial (RC). The property was a former mobile home park

which has since been vacated.

Applicabte Code Criteria: The required findings for the Plan Amendment are identifîed in Section 4.203'02 of the

sherwood Zoningand Community Develop-"nfcod. (szCDC); Applicable standards are: comprehensive Plan, Part

II, Chapter 4, Sãction E (residential), Seition H (Economic Development Policies and Strategies), and Section I

(Cornrnercial); Metro Functional Plan Title 1; and Statewide Planning Goal 9, l0 and Goal12.

COMMENTS - Former Driftwood Mobile Home Park Zone Change

¡ No comment.
¡ We encourage approval of this request.

tr please addreis tÀè following concerns should this application be approved

We encourage denial of this request for the following reasons:

It is my feeling from reviewing current city zoning that retail commercial zone exist in enough areas ln

town that our citizens are being served. It is my feeling that they will be served unti I all developable land has been

developed. Further it is rny opinion that the City is deficent in Office Commercial Zone Office commercial zones

provide more opportunities for family wage jobs in Sherwood so that sustainability goals

attached excerpt from an analysis run fir property less then 2 miles from the subject parce
can be met. Please see the



I would encourage the Planning Commission to deny this application in favor of Office commercial or to make sure
that Office Commercial plays alarge part in this development.

Please feel free to attach additional sheets as needed to complete comments

Comments by:
Address:

fZ Date

.9fie¿r*O ¡ 0t2-
CT Tel;

Ema



JOHNSON
GARDNER

MnuoRaNoul¡

DATT,:

To:

FRotr¡:

Sun¡ect:

March 6,2007

Sherwood, Oregon 97140

JoHNsoN G¡1.¡NER, LLC

Residual Office Demand Analysis for a Site in Sherwood, Oregon

J9HNS6N GARDNER was retained ro evaluate the residual office demand surrounding "!!
parcel in Sherwood. This analysis assumes the use of approximately 6 acres of the larger parcel for an

office development.

The primary purpose of this analysis is to identi$' the residual office demand in the market area,

*hich d.-ánrt."i., rh. depth of support for developing new office sPace at the subject site'.Thi.s is

accomplished through 
"., 

.rr.rr-.ni åf tn. current supply and demand characteristics in a delineated

primary Market Arãa. Demand projections are presented in five-year intervals berween 2007 and

2027.

Our findings indicate a demand for communiry-level offìce space in the market area that significantly

exceeds the"supply, now and into the future. This report compares the forecasted demand with the

existing ir,lr.rrioï of office space in the area, as well as vacant, commercially-zoned parcels that may

be developed with office space in the future.

I. Exrcurrvs Suvtlu¡nY

Based on our findings of supply and demand, we conclude that the subject site is a strong candidate

for office developme"nt. Th. ioilo*ing factors support the development of office space at the site.

. Currently, the residual demand in the Primary Market Area is estimated at over 1,550,000 square

feet of o'fû.. ,p*... This is more than enough to accommodate 100,000 square feet of office

space (or -ot.) "t the subject site with significant demand left over'

. Over the next 20 years, rhe residual demand is projected to grow faster in absolute terms than

supply in the area. Even assuming development of vacant commercial parcels, there will be more

un-., residual demand for office space in 2027 than in 2007 .

. There are no other vacant commercially-zoned parcels that are the size of the 6-acre subject site .

The iargest is 4.4 acres, and could accommodate an estimâted 75,000 square feet of office space.

319 S!? Washington Street, Suite 1020 Portland, OR 97204 503 I 295 -7 832 503 I 295- | I 07 (fax)
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Existing office space in the area averages 8o/o vacancy, below the 10%o considered healthy in the

office real estate market. In general, the southwest Metro area has seen swiftly falling vacancy

rates with little additional office currently in the pipeline.

The subject site is well-suited for office development. It has excellent access from the Tualatin-
Sherwood Road, a major arterial route. It is also near the Pacific Highway, making a convenient
commute from the north and south. A lack of visibility from Highway 99W will limit
marketabiliry somewhat, but the site's accessibiliry is seen as an asset.

The site is centrally located to serve the Sherwood market, as well as south west
and the Newberg market

I

LANGER SHER\øOoD SITE- OFFICE NEEDS ANALYSIS PAGE 2
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Exhibit C

Oregon Department of Transportation
ODOT Region 1

123 NW Flanders St

Portland, OR97209 - 4037
Telephone (503) 731-8200

FAX (503) 731-825e

'l he¡xlore [.l. Krrlonf]oski, (.;()\,ern()r

File code: PLAS 2A - 91

ODOT Case No:2672

November 1,2007

City of Shen¡uood
Planning Department
20 NW Washington St.
Sherwood, OR 97140-7851

Attn

Re:

Julia Hajduk, Planning Manager

PA07-01: Pfeifer Property Plan Amendment
Highway 99W and SW Edy Rd

Dear Julia,

We have reviewed the applicant's proposalto change the zoning from MDRL to Retail Commercial
(RC). The site is adjacent to OR 99W. ODOT has jurisdiction of this State highway facility and an
interest in assuring that the proposed zone change/comprehensive plan amendment is consistent with
the identified function, capacity and performance standard of this facility. According to the 1999
Oreqon Hiqhwav Plan (OHP), this facility is classified a Statewide Urban highway and the
performance standard is 0.99 volume to capacity (vic) ratio.

For zone changes and comprehensive plan amendments local governments must make findings that
the proposed amendment complies with the Transpoftation Planning Rule (TPR) OAR 660-012-0060

oAR 660-012-0060
1) Where an amendmentto afunctionalplan, an acknowledged comprehensive plan, or a land use
regulation would significantly affect an existing or planned transportation facility, the local government
shall put in place measures as provided in section (2) of this rule to assure that allowed land uses are
consrsfenf with the identified function, capacity, and performance standards (e.9. level of service,
volume to capacity ration, etc.) of the facility.

A plan or land use regulation amendment significantly affects a transportation facility if it would:
(c) As measured at the end of the planning period identified in the adopted transportation system plan:
( C) Worsen the performance of an existing or planned transportation facility that is otherwise
projected to perform below the minimum acceptable performance standard identified in the TSP or
comprehensive plan.

(2) Where a local government determines that here would be a significant effect, compliance with
section (1) shall be accomplished though one or a combination of the following:
(a) Adopting measures that demonstrated allowed uses are consrsfenf with the planned function
capacity, and performance standards of the transportation facility

Lancaster Engineering prepared traffic impacted analysis for the proposed zone change. ODOT has
reviewed the report submitted from July 2007, as well as addendums dated September 28, 2007 and
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October 19,2007 and the subsequent memorandums prepared by Chris Macieiewski PE, DKS
Associates for the City.

The intersections of OR 99W at Tualatin-Sherwood Rd and Edy Rd are currently operating at or near
capacity (1.0 v/c ratio). Under the "worst case" traffic generation for the existing zoning future year
2022,lhese intersections along with OR99WElweÍ Rd intersection are forecasted to be over
capacity. The proposed zone change would increase the traffic impacts to these intersections, further
degrading the volume to capacity ratios which constitutes a significant effect (OAR 660-012-0060(1)(
c)(c).

For zone changes and comprehensive plan amendments local governments must make findings that
the proposed amendment complies with the Transportation Planning Rule (TPR) OAR 660-012-0060.
ïhere must be substantial evidence in the record to either make the finding of "no significant effect" on
the transportation system, or if there is a significant effect assurance that the allowed land uses are
consistent with the identified function, capacity, and performance standard of the transportation
facility.

The applicant has identified a number of mitigation measures to try to offset the zone changes
impacts. However, the identified measures have not adequately been analyzed to determine their
impact on traffic signal progression along OR 99W through Sherwood or whether the proposed lane
configurations pose geometric or operational issues at the highway intersections. Additionally, ODOT
does not have the right of way for the proposed additional southbound right turn lane from OR 99W to
Roy Rogers Rd and there may also be right of way constraints at Edy Rd and Sunset Blvd forthe
proposed improvements and no funding source for the necessary roadway improvements has been
identified.

ODOT is in agreement with the concerns and conclusions made by Mr. Macieiewski regarding state
highway intersections and the proposed mitigation measures. The proposed lane configuration at the
OR g9WElwert Rd intersection would require split phasing of the signal timing which would require
approval of the State Traffic Engineer. The proposed signal phasing change at the OR 99WEdy Rd
intersection also requires approval of the State Traffic Engineer as well as a progression analysis to
ensure that the proposed phasing change would not adversely effect progression of traffic on the
highway. Given that the various intersections on the highway are projected to be operating above
capacity a SimTraffic queuing analysis should be performed to identify necessary storage lengths for
lanes at the various study intersections.

The applicant has not indicated a willingness to construct the mitigation measures that they identified
to mitigate for the proposed zone change impacts on state highway intersections. They have not
adequately demonstrated that identified mitigation measures would be viable from operations or
funding perspective to mitigate for the significant effect on OR 99W with the proposed rezone.
Therefore, ODOT recommends that the City either deny the zone change or condition the zone
change such that the number of trips that this property would generated would not exceed the "worst
case" trip generation under the existing medium density residential zoning.

Gary Norris PE, Garry Struthers Associates, lnc has prepared the technical review for ODOT. Mr.
Norris identified multiple deficiencies in the analyses prepared by Lancaster Engineering in his
memorandum dated September 28,2007 . This memorandum was provided to the applicant. Mr.
Norris has reviewed the addendum prepared by Lancaster Engineering on October 19,2007 and the
subsequent memorandum prepared by the Chris Macieiewski PE, DKS Associates for the City. His
final memorandum is attached.

ODOT Log No'.2672
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Thank you for the opportunity to review and comment on the proposed zone change application.
Martin Jensvold PE, ODOT Region 1 Access Management Engineer has provided technical input for
this letter. lf you have any questions, I can be reached at 503-731-8258.

Sincerely,

M
Marah Danielson
Development Review Planner

Marlin Jensvold PE, Lainie Smith, Seth Brumley, ODOT Region 1

Gary Norris PE, Gary Struthers and Associates
Chris Macieiewski, DKS Associates

ODOT Log No:2672



Exhibit D

Reconciliation of Land Demand and Supply

This section summarizes the findings ptesented in ead,ier sections regardtng long-term Q}-year) anð
short-term (ess than year) land demand, and compares this need to the existing vacant land supply.
Since refill and redevelopment adjustments were made to the employment forecasts, this section
focuses on vacant land needs for the Shetwood UGB.

Commercial Land Needs

The demand anaþsis summarized eaÃter in this EOA indicates that the long-tetm vacant
commercial land demand in Sherwood is expected to range from 15 acres in the low growth
forecast, to 40 acres under the medium growth forecast, and up to 106 actes under the high-growth
fotecast þlease refer to Table 18'{).

!7ith an existing v^c^ît commercial land supply of approximately 1,3 acres, the long-term demand
for vacant commercial land arca can almost be met under the low growth scenario, but additional
commercial zoned land would be required under the medium and high growth scenarios. In most
instances the market will adjust to development pressure by subdividinglatger parcels into smaller
ones, but cannot always be counted on to aggtegate t^x lots to cfe te large contiguous development
opportunities. ln Sherwood's case there appears to be an abundance of medium and large parcels
útat can be subdivided over time to meet ããvelopment requirements-which could delay thi need
for a UGB expansion under the medium growth forecast.

Table 184 indicates that with eithet the medium or high-growth scenados, additional commercial
land should be added to the,,Sherwood UGB to accommodate future commercial retail and service
land needs. The amount of required commetcial land atea ranges from 27 acres in the medium
gtowth scenario to 93 acres in the high growth scenario. Pteliminary recommended parcel (tax lot)
configurations âre summarized in Table 188.

The demand analysis summarized eadiet in this EO,\ indicates that the short-term vacant
commercial land demand in Sherwood is expected to range from 4 acres in the low growth forecast,
to 10 actes under the medium growth forecast, and up to 27 acres under the high-growth forecast.
In light of the fact that there ate several project ready and short term commercial tax lots within the
existing city limits, the City should focus on commercial infill and redevelopment as a short term
strategy, and plan for integrated commercial development within future master-planned employment
and neighborhood districts, including Areas 48, 54-55, and 59.

City of Sherwood Economict
I

c9{r4t¿
olvENA
COt,IX

Development Strategy
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Table 184. Commetcial 20-Year Land Demand Forecasr

Sherwood Urban Gro*th

Demand fot Vacant Land (acres)

Less Supply of Yacant Land (acres)

Equals Net Land Nccd (demand less demand)*

1,0()

13 1,3

40

2 27 )J

1(

12

Table 188 Commercial 2Ù-Year Parcel Demand Forecasr (tax lots)

Sherwood Urban Groq'th Boundary

(.-Tax Lots)

2

(10)

(2)

1.

0

eed
L;'

Less Than 1 acre

1 to 4 actes

5 to 9 acres

10 to 19 acres

20-49 acrcs

50* acres

Total 23 12 (11)

I Fðrecast of Iiorecast of
Land Need

City of Sherwood Economic Developmenr Strate{ry
*xñ

cr'( ì^l¿ iëttÊ¡if

:ffiiæ

Ilemand (fax
(fax l-ots)
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32

1 to 4 acres

5 to 9 acres

10 to 19 acres

20-49 actes

50* acres

Total

* gross buildab/e acres. Note, nømberc in parentheses denote a land uppþ surplas

Soarce: Otak, based øponfndings incladed in denand and suppþ anaþsis.

Industrial Land Needs

The demand anaþsis summarized in Table 19,A. indicates that the long-term vacaÍrt industrial land
demand in Sherwood is expected to range from 1,23 acres in the low growth fotecast, to 276 acres

under the medium growth forecast, and up to 415 acres under the high-gowth forecast.

The existing 202 acres of vacant industrial/other employment land supply v¡ithin the city limits is
expected to meet the needs of long-term industtial land demand under the low growth scenario.

However, additional vacant'industrial land would need to be added to the Sherwood UGB to
accommodate future industrial land needs fot both the medium and high gro\¡/th forecasts. The
amount of additional requited industdal land area rânges from 74 buildable acres in the medium
growth sceriario to 2I3 buildable actes in the high growth scenario. Preliminary recommended
parcel (tax lot) configurations are summarized in Table 198.

The demand analysis summarized earlter in this EOA indicates that short-tetm industdal land
demand in Sherwood is expected to range ftom 37 actes in the low growth fotecast, to 69 acres

under the medium growth forecast, and up to 104 acres under the high-gtowth forecast. In light of
tl,e fact that there are several project ready and short term commercial tax lots within the existing
city limits, the City should focus on retaining and expanding eústing employers and developing
existing vacant industtial areas as a short term strategy

Long term strategies should include planning for new industrial sites (with integrated commercial
and residential development) within future master-planned employment districts in Area 48.

City of Sherwood Bconomic Development Strategy

Less Than 1 ac¡e 5 27

(2)

0

3

0

9

4

3

1

0

1,1

4

0

1,

2

ffiffi



DKS Associates
TRANSPORT/\IION SüLUIIÜNS

MEMORANDUM

DATE: October 29,2007

TO Gene Thomas, City of Sherwood
Julia Hajduk, City of Sherwood

FROM: Chris Maciejewski, P.E.
Garth Appanaitis

SUBJECT: Pfeifer Rezone Traffic Impact Study Review #2 P007233-001 -000

Per your request of Septemb er 6,2007 , we have reviewed the traffic impact study material

submitted for the proposed zone change for the Pfeifer property located at 21305 SW Pacific

Highway. The reviewed material includes the original submission from July 2007, as well as

addendums dated September 28,2007 and October 19,2001 that were in response to comments

and request for additional information dated September 13,2007 . This review focused on

determining if the City of Sherwood and OAR 660-012-0060 requirements were met.

Existing Conditions Data
Traffic counts were conducted for the PM peak hour during a weekday in June 2001. These

counts were adjusted along Highway 99W to account for seasonal variations, which is required

by ODOT. The study area description includes discussion of study roadway characteristics,

including posted speed, number of lanes, the presence of bicycle lanes and sidewalks, and transit

services. The functional class listed for each roadway on page 6 of the original submittal was

updated, as requested, in the addendum dated September 28,2007 to be based on the City's
current Transportation System Plan.

Trip Generat¡on Analysis
The traffìc study includes estimation of the reasonable worst-case build out under existing and

proposed zoning. The trip generation for existing zoning was updated in the September 28,2007

addendum to include 46 single-family units (rather than 63 units) to be consistent with the

existing zoning (MDRL).

The proposed zoning (RC) was estimated to have a reasonable worst-case build out of an 11 KSF

(thousand square feet) Medical Office Building, a 77 I(SF Shopping Center, and a 4.5 KSF

1400 SW Fifth Avenue

Suìte 500

Portland, OR 9720'l

(503) 243-3500
((503) 243-1934 fax

www.dksassocìates.com

EXHIBIT E
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Drive-in Bank. These retail uses are relatively high trip generators ancl are reasonable choices
for a worst-case analysis. The amount of development equates to a floor-area-ratio (FAR) of
0.37. Typical retail developments in suburban areas have FARs ranging from 0.25 to 0.35.
Therefore, the type of land use and the amount of land use utilized for this analysis are a
reasonabl e worst-case.

Trip Distribution Analysis
The trip distribution estimates for the traffic impact analysis were based on study areatrafftc
pattems. To confirm these patterns, we compared this distribution to select zone information
created with Metro's 2030 Travel Demand Model (refined for the I-5 to 99W Connector Study
Baseline Analysis). This comparison found the trip distribution utilized in the traffic impact
study to be reasonable, with differences generally making the analysis conservative with higher
trip distribution to Sunset Boulevard and Sherwood Boulevard.

Background Traffic Growth Estimates
The traffic impact analysis forecasts growth out 15 years, which goes slightly beyond the horizon
year of the curent City of Sherwood TSP (2020) to satisfy the 1999 Oregon Highway Plan
requiremeut for land use regulation amendments to demonstrate adequate highway operations
can be provided through the adopted local planning horizon or 15 years from the proposed date
of the amendment, whichever is greater. The I-5 to 99W Connector Study Baseline Report was
utilized, as requested, to develop 15-year background traffic growth estimates for individual
study intersection approaches based on the 2005 and 2030 volume levels provided in the report.
These growth rates were applied to existing 2007 counts to determine the backgroun d 2022
traffic levels.

Background Committed Roadway lmprovement projects
The traffic analysis for the proposed rezone assumes that all projects listed in the 2020 City of
Sherwood TSP Table 8-11 were assumed to be funded and constructed by the year. However,
the City of Sherwood TSP does not identify funding sources for transportation improvements (it
was adopted before this was a requirement of the Transportation Planning Rule). Therefore,
some of the TSP projects may not be reasonable to assume for this rezone analysis. Other
sources such as the City of Sherwood CIP, Washington County CIP, ODOT STIP, or Metro RTP
Financially Committed Scenario should be referenced to determine which projects are reasonable
to assume.

lntersection Capacity Analys is
The intersection capacity analysis utilized 2000 Highway Capacity Manual Methodology, which
is the appropriate analysis tool for this study. The analysis included scenarios for existing
conditions, year 2022 with current zoning, and year 2022 with the proposed zoning. Where
capacity cleficiencies were identified, mitigation lneasures were proposed to either improve the
conditions to operations standards or rnitigate impact of the proposed rezone to be better than
future background conditions.



DKS Associates MBMORANDUM
October 29,2001

Page 3 of4T R AI'J S PO fr TÂT IT ¡] S Û IUT IÛ I\ S

Revised capacity analyses were included to address requests from the memorandum dated

September 19,2001 . The updated analysis included refined traffic growth forecasts and

incorporation of ODOT signal timing data for the study intersections along Highway 99W. The

refined analysis impacted the results and findings. However, review of the capacity analysis

identified several potential issues at intersections along Highway 99W that rnay need to be

addressed for ODOT approval, including:

o ODOT signal timing parameters are included in the appendix and generally appear to be

used in the analysis, including updates to cycle lengths and intersection phasing.

However, the Synchro files indicate some inconsistency with the timing parameters such

as lead/lag phasing, recall settings, and interval lengths.

o The proposed mitigation at Elwert Road/Highway 99V/ includes adding a left turn lane to

Sunset Boulevard so that the approach has an exclusive left, shared left-through, and

exclusive right tum lane. The analysis indicates that permitted left turn phasing would
uil\ized, though with this configuration a split phase would be needed and may impact the

results. The signal phasing at this location would need to be reviewed and accepted by
ODOT staff.

o The proposed mitigation at Edy Road/Highway 99V/ includes adding a second left tum
lane to the Sherwood Boulevard approach as well as implementing protected phasing.

However, the Synchro analysis indicates that permitted-protected left tum phasing was

utilized. This phasing is not consistent with ODOT practice for this lane configuration.
The signal phasing at this location would need to be reviewed and accepted by ODOT
staff.

o What is the effect of queuing on Edy Road if the proposed signal at Borchers Drive is

assumed as a funded project?

Queuing Analysis
Queuing results from SimTraffic (averaged from 10 runs of the peak 1S-minute period) were
provided in the September 28,2001 addendum. However, no findings or recommendations were

included regarding locations where queue lengths exceed existing storage (or storage from
financially committed improvements). Rather, the applicant stated that:

"The queuing for the study intersections is not a reliable piece of information for the

change inzoning, since it is based on a 15-year traffic forecast. The uncertainty of the

future traffic volumes does not provide a good basis for determining the queue lengths at

the study intersections. The information presented in the original report was provided for
estimation pulposes only."

We do not agree with this statement, as future year queuing analysis is a commonly used tool for
transportation analysis and roadway improvement design. The traffic forecast information is a
best estimate of future conditions. As the applicant does not oppose the use of the future volume
information for capacity analysis, it seems their position on queuing analysis unfounded.
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In addition, the addendum dated October 19,2007 included updated intersection analysis basecl
on adjusted traffic growth and utilization of ODOT signal timing infonnation, thcre was no
update to the queuing results provided September 28,2001 . Therefore, there are several
deficiencies to the queuing analysis that need to be addressed for both ODOT and City approval
of the analysis, including:

o Provide SimTrafÍic queuing information for the updated analysis.

. Identify where queuing deficiencies will be created by the proposed rezone (similar to the
capacity analysis). Queuing deficiencies include queues that exceed storage pockets for
tum lanes, or queues that back up into upstream signalized or roundabout controlled
intersections.

o Propose mitigation measures to address queuing deficiencies.

Study Conclusions
The traffic impact study concludes that the proposed mitigation measures are adequate to
mitigate the impacts of the proposed rezone. The mitigation measures listed in the October 19,
2007 addendum to the report include:

o Add a left tum lane to the Sunset Boulevard approach at Highway 99W/Elwert Road

o Add a left turn lane to the Sherwood Boulevard approach at Highway ggWlBdy Road and
implement protected phasing.

o Add a southbound right tum lane on Highway 99W at Highway ggWlTualatin Sherwood
Road

o Add an eastbound right turn lane on Roy Rogers Road at Roy Rogers Road/Borchers
Drive.

The following mitigation measures were not listed in the report but may be neecled:

o I southbound right turn lane on Highway 99W at the site access was assumed in the
capacity analysis but was not indicated in the list of irnprovements. This improvement
may not be feasible due to the lane drop on Highway 99W in the access vicinity.

. Additional or revised mitigation rnay be required based on updating the analysis to
address the items mentioned in the Capacity Analysis and Queuing Analysis section.

Therefore, the current materials subrnitted by the applicant are not adequate to verify compliance
with OAR 660-012-0060. At this tjme', the proposed rezone is not recommended for appròval.

If you have any questions, please feel free to call me.
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gon Department of Transportation
Region 1

123 NW Flanders
Portland, OR 97 209 -4037

(so3) 731-8200
FAX (503) 731-8259

]ohn A. Kitzhaber, M.D., Govemor

6 November 1998
FILE CODE:

Paul Ripley
Driftwood Mobile Home Park
21305 Pacific Highway V/est (99W)
Sherwood, Oregon 97140

Subject: Traffic Noise Impacts to Driftwood Mobile Home Park

Dear Mr. Ripley,

Governor Kitzhaber asked me to respond to your recent contact with his office. I believe
you had some initial discussions with Richard Beck in our Region 1 office on this
subject. He is currently out on medical leave so I am not aware of what information he

may have provided you. Therefore, I have personally researched the matter and can give

you the following background and the actions to be taken.

The highway improvement that you referred to in your letter was the modification of the

Six Corners intersection complex that was apart of an overall improvement to the

Tualatin to Sherwood/Edy Road corridor. An Environmental Impact Statement (EIS)

was prepared with the final document issued in June of 1990. I reviewerl the acouslical

analvsis that was conducted for this document and found that it did not anticipate that

your mohile home nff igd

I visited your park after reviewing the "as built" construction plans for the Six Corners

project. lV

about six inchgs. Mv suess is that the proiect's reestablishment of the highway shoulders

and ditch gave the impr r. This
possibility seemed apparen{'ftom.my field visit. I also talked to the construction project

manager for the improíement and hq confirmed my findings that the actual elevation of
traffic was only six to eight inches. I then asked our acoustical engineer, Dave Goodwin,
to visit your park (I believe you met him while he was out there). His professional

opinion was that a six-inch elevation change would not cause a perceptible increase in
noise impacts.

Despite the above conclusion, Dave and I both felt that a formal noise evaluation needs to

be conducted for the mobile home park since it was not included in the initial study for

Form 73-1850 (1/98)
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the EIS. ODOT will perform this evaluation during the next two months. I will get back

to you with the results.

In your letter to the Governor, you did not include your address or your phone number. I
would appreciate you contacting me at73l-8235 so that I can get that information in case

we need to get in touch with you during the noise study. I am hoping that the above

general address for the mobile home park will get this letter to you'

Jef /Major Projects Unit Manager

cc:
Dave Goodwin
Jane Rice
Cheryl Taylor



TO:

DATE: November 24,1998

Jef or Projects Manager

Goodwin, Senior Acoustical Specialist

STJBIECT¡

Environmental Services
File Code: El.I\/ 3

Review ofthe noise complaint at tùe Driftr¡vood Mobile Home Pa¡k
Tualatin/Shenrood Edy Road Proj ect
tü/ashinglon County

INTEROFFICE
MEMO

FROM:

As the result of a noise complaint from the manager of the subject mobile home park,
you asked me to review the file forthis project.
determine if the park had been analy?ed for noise impacts during the-originÍ¡l noiçe
$tudy. and to determine if noise mitigation that is both reasonable and feasible could he
built there.

A review of the Environmental lmpact Statement determined that the park had not been
studied for noise conditions because the original project did not ínclude the area of the
mobile home park. Having detennined that, you asked me to determine if the park was
no¡se impacted and to see if a noise banier would be effective in eliminating that
impact.

The first step in this process involvêd taking noise measurernents at this location to
determine if the homes are noise impacted with the existing wall in place. Noise

ise
levels of Leq 66 dBA. These measurernents verifv that the first row of homes are'noise
impacted. The noise condition was then modeled, with the existing wall in place, using
the trafüc numbers present at the time of the noise measurement. The modeled noise
levelagreed within 1 decibelof the measured noise level. This close agreement
verifies the accuracy of the trafftc noise model at this location.

This site wqs tlrgn modeledlry{'h both a lefoot and a 12-fo

reduction and was dropped from further conside€liq.n. Reductions in noise with the 12-
foot high wall ranged from 2-7 decibels. The lowest noise reductions are due to
flanking noise coming around the end of the wall at the driveway locations and at the
north and south cnd of the wall. The site was again modeled with the same 12-foot
height but with 15-foot long wings at all wall ends. The wall design with wings resuttqd
in noise reductions of 4-8 decibels with a minímum average reduction of at least ã

decibels. The homes with the lowest reductions were at the end of the walls.

C:\r¡sr\l TORDVïémo Jef sheiurcod nov98.doc 1 1n5r98



Jef Kaiser
Driftwood mobile home Park memo

Page 2

This noise wallwould consist of 3 segments, with a total wall length for all segments

and wing walls of 525 feet. lf a cost per square foot of $16.00 is assurned, the

estimatJd cost of a replacernent noise wall at this location is $101,000. Added to this

figure would be the cost to do a location survey, any additional work by us and the

Bî¿g" Section's cost for fingl design. Our cost would be approximately $7,500-

tn one of our field triPs to the site, we noted the presence of over head high-tension

power lines close to the location of this wall. You also mentioned you were aware of

buried utilities at this location lines

L The utílity question will need

to be further addressed in the final design process'

lf you have further questions or if we can be of additional assistance please contact me

at (503) e86-3488.

C:\usr\\ÍVORD\memo þf shcrtood novdS'doc fi n5ß8



regon Department of Transportation
Region L

123 NW Flanders
Portland, OR 97 209 - 4037

(503) 731-8200
FAX (503) 731-82se

fohn A. Kiuhabet M.D., Govemor

1 December, 1998

Memo to: Kay Van Sickel, Region I
FILE CODE:

From: Jef Kaiser, EA4P Unit

Subject: Driftwood Mobile Wall

The purpose of this memo is to request your approval to fund the subject noise wall at a

cost of approximately $101,000 plus engineering.

To sive vou some backqround. in October of 98. the Director's Office referred.a
tiom the mobile home ts to I for a direct

revealed that the had been affected the
1993-4 Tualatin/SherwoodÆdy Road Proiect improvement of the Six-Corners

on 99W. An EIS and noise study had been conducted for this project
however due to the project limits being expanded during construction, the park was never
included in the analysis.

I asked our acoustical engineer, Dave Goodwin, to do a preliminary evaluation to
determine whether a noise wall would be effective. His conclusion was that a l2-foot
high wall with ls-foot wings at its ends would result in an average reduction of at least 5
dBA which meets ODOT's criteria for acoustical effectiveness. Assuming a total cost of
$130,000, this would result in an investment of $26,000 per affected residential unit
which is considered to be cost-effective.

it was due to ODOT error
I

in 1999 if

I have attached related correspondence for your use in considering this request.

áFUNDING FOR WALL APPROVED:

Attachments (3)
Cc:
Dave Goodwin
Dave Williams
Tamira Clark

Kay an Sickel, Region I Manager

Form73þ1850 (1,/98)



INTEROFFICË

3 Decernbcr, 1998

Merno to: Walt Bartel, Projcct Dclivery Manager
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Dave Goodwin" Ssniot

Fpm; Jaf K¿isec HMP Unit

Subject : Þrifrr^'ooô Mobilç
'Wall

ofthe zubject noisc wall as is documeirted

obicctivc to try to rcady this groiect fot con¡tn¡ctiol
I need

MEMO

Iky Van Sickct has aPProved the

in the attachmcnts. The Rcgion's
in 1999. In order to achievc this,

ril¡lt - pleasc assign a PDT to manago the design and construction activities for this
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City of Sherwood, Oregon
Planning Commission Minutes

November 130 2007

Commission Members Present:
Chair Patrick Allen
JeanLafayette
DanBalza
Adrian Emery
Lisa Walker
Matt Nolan
Todd Skelton

Staff:
Julia Hajduk, Planning Manager
Stephanie Guediri, Recording Secretary

Commission Members Absent:
None

Council Liaison - None Present

City Attorney - Chris Crean

1. Call to Order/Roll Call - Stephanie Guediri called roll. Todd Skelton was initially
marked absent but subsequently arrived atl:}4PM.

2. Agenda Review - Chair Allen announced that the Commission would be hearing the
Former Driftwood Mobile Home Park Amendment but not the Oregon Street Industrial Park as it
will be continued until a date certain. Chair Allen added that the Commission will vote on the
Vice-Chair elections tonight. There were no changes to the agenda.

3. Consent Agenda - Minutes from the September 25th,2007 session was approved by
vote:

Yes-5 No-O Abstain- 1

4. Announcements - Julia Hajduk announced that the Commission will need to bring the
eco-friendly mail bags with them to every meeting. Julia updated the Brookman Road Steering
Committee meeting which was changed to December I2th,200'7, due to the consultant's
schedule. The open house on October I}th,200J, was very successful with over seventy (70)
attendants, including JeanLafayette. Julia added that Heather Austin has returned to work and
an Assistant Planner will be starting this Monday. In addition, Julia has advertised for apart-
time Administrative position that will help more with the work that Planning wants to do. She
reminded the Commission that there are training opportunities available to them through Oregon
APA which will be the second Friday of every month from October to June at 10:00 AM. The
Langer PUD modif,rcation is going back to the City Council on December 4th and the Snyder
Park Lights project was appealed to LUBA but was subsequently withdrawn and this decision is
now final. Chair Allen asked if there were any questions. There were none.

5. Community Comments - Chair Allen asked if there were any community comments on
topics not on the agenda. There were none.

6. New Business - Public Hearing - PA 07-01; Former Driftwood Mobile Home Park:
Chair Allen read the state mandated rules from a new script for the public hearing process.
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He then asked Commissioners if there was any exparté contact, conflicts of interest or bias to
declare.

DanBalza stated that he viewed the site by driving by. No members of the audience questioned
a Commissioner's ability to participate.

Chair Allen opened the hearing at 7:10 PM

Julia Hajduk, Planning Manager, explained that the request was for a zone change from Medium
Density Residential Low to Retail Commercial. This site has been vacated for almost ayear.
Staff reviewed the plans, it appears that the zoningwas applied primarily because the Mobile
Home Park was there. She added that the zoning around the site include High Density
Residential to the north, General Commercial to the southwest and Retail Commercial to the
northeast as well as abutting Pacific Highway. Planning reviewed the Development Code and
the Comprehensive Plan and find that the functional plan criteria were met according to
METRO. The main issue was the Transportation Planning Rule. There are comments from
ODOT and Chris Maciejewski from DKS that raise concerns and recommendations that the
project should be denied unless a condition could be in place that limits them to the worse-case
trips under the current zoning. Staff prepared a recommended Condition of Approval which
allows future development to do improvements that would generally be required to comply with
the Transportation Planning Rule.

Jean Lafayette requested clarification on the trips and the mitigation. Julia explained that
anytime there is a zoning change, you must show compliance with the Transportation System
Plan (TSP) and if you are making any intersection or road capacity worse than it currently is, you
have to f,rx it or amend the TSP so there is a funding mechanism to fix it. The Transportation
Planning Rule requires a twenty year worst-case scenario based on the zoningthat's proposed.
The worse case scenario causes those intersections to fail and therefore doesn't comply with the
Transportation Planning Rule. ODOT and DKS felt that the applicant could have transportation
planning rule compliance if they were capped on the number of trips that they could develop
under. Staff recommended conditions that did that. V/e received ODOT comments today that
show that they still have concerns about the condition. ODOT wants it to be a condition of
approval and doesn't like the idea of it being recorded, but for us, it's essential that it's recorded
so that it doesn't require institutional knowledge over time that this is a condition. Julia added
that staff recommended that it's capped until a developer wants to do intersection and road
capacity improvements in order to get more trips. This is acceptable to us but ODOT
recommends that to go over the number of trips, a developer must go through a zone change
process. If the Planning Commission concurs in concept with the recommendation of approval,
we will coordinate with ODOT to get the details of a condition that caps the trips but also makes
logical sense.

Julia handed out copies of Exhibit F to all Commissioners which consisted of ODOT's
comments.

Chris Crean, City Attomey, referred to page nine (9) of the staff report which recommends that
the Commission recommend approval of this to the City Council. He read from the staff report
that ODOT was wary that the city was going to try to rely on a recorded covenant to enforce this
land use decision. This is not the case. The city is having land use decisions recorded so
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subsequent purchasers know what restrictions are placed on the property, hence the recorded
land use decision. Chris recommends that the Commission split the condition of approval to
state that one contains the substance of what's there and by the way, the applicant has to record
this. It also goes on to say that the trips shall be capped at 480 trips per day which is consistent
with the request that was received from ODOT that the city either deny the application or cap the
trips at the current maximum worse case scenario if it remains residential. Chris went on to point
out that the conditions of approval limits the site to 480 trips per day unless transportation
upgrades are installed that would increase capacity along 99W. Therefore, the trip cap is going
to stay in place unless amendments are adopted in to the city's comprehensive plan redesignating
things at which point the transportation planning rule would have to be complied with or
improvements are made to 99W to increase capacity. ODOT's email indicates that they like the
480 trips per day but adds that if development exceeds 480 trips per day, this will require azone
change and plan amendment. ODOT doesn't state what type of zone change. If this application
is approved, it will be rezoned to retail commercial. Chris thinks their concern is that they would
not get notice of subsequent development on the site that could generate additional trips and

degrade the facility.

Chair Allen presumes that ODOT would be aware of someone increasing capacity on their
highway.

Chris states he doesn't think ODOT understands the notice provisions in the city code that
would require that they receive notice of any development application on the property. This
application is a rezone, not a development application of which ODOT would have adequate

notice so they could participate in the process. The development application would be subject to
the 480 trip cap unless they built new capacity on 99W. Julia allayed ODOT's concems.

Julia added that she received the ODOT email at 4:00 that afternoon and didn't have an

opportunity for legal staff to talk to each other. She went on to state that she received a written
comment as well and would like to enter this in to the record as Exhibit G from Margaret Smith.
Ms. Smith thinks the rezone will affect her view. Also, Ms. Smith wants the trees maintained
between the properties and no road access through Madeira development to access the
commercial property. Julia received another written comment and entered it in to the record as

Exhibit H from Joe Broadhurst which explained that current commercial landowners know that
there is plenty of commercial land available with Langer's 52 additional acres in town. The
application is premature as there is no use proposed, just an increase in property value for
applicant and a decrease for current landowners. He requests that the written record remain open

for more concerns.

Chair Allen then asked that in the Economic Opportunity Analysis, on the table in the second
page of Exhibit D, if the Langer property was inventoried as commercial. Julia replied that it
was inventoried as Light Industrial. She added that nothing is decided on that and there are no
land use proposals in front of Planning other than the PUD modification.

JeanLafayette pointed out that the transportation considered that property commercial but Julia
is stating that for this, it was considered light industrial. She requested clarification that it was
treated differently in two parts.
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Julia declined to talk about the Langer project at this hearing. She added that Tom Pessemier,
City Engineer, testif,red that the Transportation System Plan looked at Adams' impact and did
analysis on that being partially commercial for Langer.

Chair Allen asked about the size of the Langer property. Julia responded that it was 57 acres and
all of it is potentially developable as commercial.

Chris Crean disagreed, stating that a substantial portion of phase 8 will be dedicated as wetlands

Chair Allen is concerned that the criteria he has that there be a demonstrable need if we have a

large block of land that wasn't assessed properly, this can impact the needs/circumstances.

Julia countered that it's close for moderate growth scenarios but for high growth, there is a large
commercial demand in the long-term but confirmed the moderate growth was adopted as the
preferred alternative.

Chair Allen stated that27 acres is what the opportunity analysis states is the demand.

JeanLafayette added that ODOT called out that the site cannot be used for commercial signs,
should that not be in the condition?

Julia responded that it could be and her assumption was that this was entered as a factlcomment.
She can certainly point that out as a condition. She added that this was in the outdoor/advertising
signs comments and this was taken more as a heads up for the applicant and that this would be
applied to any development application coming in.

Todd Skelton asked Chris that unless improvements were installed, the condition just states that
"installed, funded or included" in the City's capital improvement plan. He is concemed that just
because it's in the plan, this won't guarantee that it will happen.

Julia responded that there has to be a funding mechanism in place. Chris added that this
becomes a concuffency issue and Sherwood doesn't have a requirement that a facility has to be
built before you can approve development.

Chair Allen requested clarification that the Capital Improvement Plan is a funded plan over a
period of time. Chris concurred.

JeanLafayette asked how long does the plan look out for and Julia responded that it was a
twenty year plan and any given development proposal must conduct a traffic analysis and make
sure they are doing improvements.

Chair Allen disagreed. He doesn't believe that the CIP runs the same time frame as the TSP
Julia and Chris do not have details on this but will get an answer.

Jean Lafayette asked how 480 trips are calculated and Julia replied that there are 10 trips per unit
and this zone has a maximum of 48 dwelling units. JeanLafayette stated the applicant quoted
440 trips but Julia will confirm this number.
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Chair Allen asked Commissioners if there were any additional questions of staff at this time prior
to receiving the applicant testimony. There were none.

Ed Sullivan, Office Address at l2l SW Morrissey, Portland, OR, Representing Applicant, Don
Pfeiffer. Mr. Sullivan asked Mr. Pfeiffer to speak first.

Don Pfeiffer,20ll NE l64th Place, Portland, OP.,gl230, owner of Driftwood Mobile Home
Park. Mr. Pfeiffer gave a brief history of the proposal including the facts that in 1964,4I spaces

were built, in 1989, 15 spaces were added for a total of 56 spaces when the park was closed. To
add the 15 spaces, the City asked him to change the zoning from High Density Residential to
Medium Density Residential. In 2005, the park closed due to obsolescence. Mr. Pfeiffer
submitted correspondence from ODOT and the Governor's office to show noise from Hwy 99V/
and nearby developments which made renting spaces difficult for hve years. ODOT offered an

alternative of a l2-foot high noise abatement wall with end wings. Mr. Pfeiffer states that this
was an unattractive solution. He added that when he closed the park, he compensated some of
the tenants in moving costs. He also paid for all of the demolition costs if the home could not be

moved which saved the City of Sherwood embarrassment. The property is not suitable for
housing due to noise, traffic and commercial uses, such as GI Joe's. The only reason the park is
designated residential was because of the mobile home park. Mr. Pfeiffer is concerned about the
condition that prior to zone change becoming final, it's a conflict to impose the 480 trips per day
limitation if the property is to be rezoned commercially. A Medium Density Residential
recorded condition would create an encumbrance on the property affecting its value and

redevelopment potential. He suggests that the City and ODOT readdress these conditions when
a redevelopment plan is submitted. He understands some conditions are required for zone

changes.

Chair Allen asked if Sherwood needs the additional acreage of commercial land and Mr. Pfeiffer
could not demonstrate the need for the land.

Ed Sullivan stated he relied on the Economic Opportunities Analysis and the three scenarios

contained within and the Langer property. He thinks that with the actual development of the
Langer properties, even with the storm drainage area, iI would still leave enough land for
commercial. He understands that we have to deal with the need for commercial but the
Economic Opportunities Analysis provides the basis for the change.

Chair Allen asked if he knew the acreage breakdown of what would be developable as

commercial in the Langer development and Mr. Sullivan responded no, but his understanding is

thaf a large segment of it will be storm water improvements. Chair Allen added that anything
south of thirty acres of storm water development would take up half.

Mr. Sullivan noted that since someone already asked for the record to be held open, he will look
in to the matter further.

Jean Lafayette questioned Mr. Pfeiffer about when the City requested him to go from high
density residential to medium density residential and he replied 1989 because he was putting in
fifteen more spaces. She doesn't understand why it would go backwards and he said it was due

to the double wide standards.
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Todd Mobley, Lancaster Engineering,32I SW 4th, Suite 400, Portland, OR 97204. Mr. Mobley
stated he conducted the traffic impact study and coordinated with city staff and ODOT. He
encountered a constrained transportation system in the twenty year analysis with a lot of
congestion and a difficulty to accommodate increased traffic associated with worst-case
commercial development. He ended up with a condition to limit the use on the site to what the
existing zone would allow and that limitation negates any impact that could be associated with
increased trafhc on the site. The 480 trips was a result of our traffic study and we should rely on
the development potential that could be realized with the existing zoning designation. The intent
of this is to have the site generate no more trips than would be allowed under the existing zone.
He hesitates to put too much stock in the 480 trips, it shouldn't generate any more trips than what
should be allowed.

Chair Allen clarified that he is arguing that the condition should not be tied to a number but to
what would be allowed by the zoningand Mr. Mobley concurred. Mr. Mobley added that the
intent is what could be generated under the commercial zone doesn't exceed what you can do
under the existing zone. He states the 480 trips is an assumed accuracy that may not be exactly
correct.

Ed Sullivan added that the Transportation Planning Rule is not based on numbers but an increase
over the existing allowed use. There can be other uses in the underlying residential zone and the
notion is not to increase the impact but keep the existing traffic capacity and when more is
necessary, you deal with that by conditioning approval of increased intensity with facilities to
take care of the impact.

Chair Allen asked for an example of this and Mr. Sullivan replied a church in a residential zone
is a conditional use.

JeanLafayette asked about the condition and how it's worded. It says, "installed, funded or
included in the capital improvement plan." V/e have other applications so how does this work if
a turn lane is added, do you get credit for increasing the capacity? Mr. Sullivan responded yes
but on-site mitigation doesn't count so if you do something and add the right of way, it doesn't
count. But it will count if there is an increased capacity to the city. The rollback for the systems
development charges is used to fund the capital improvement program which is five to ten years
rather than the full twenty. The money goes in as the building permits are applied for and that
fund is used to increase capacity city-wide and the capital improvement plan makes a difference
in where the city chooses to make those improvements.

Jean Lafayette tried to think of an example such as a U-turn lane in someone else's mitigation,
due to the CAP ordinance there was a huge agreement between ODOT and the existing property
owners that 43 trips per acre would be allowed for commercial and everyone else would be
excluded such as IP and Residential. You're saying that commercial will take the 43 trips? No,
replied Mr. Sullivan who added that the capacity has to be on-line and we don't get to build at all
over and above the trip capacity of the 46 units, or 480 trips, until somebody increases the
capacity. We could do that ourselves or wait for the Capital Improvement Program to kick in or
for ODOT to make changes.

Chair Allen clarified that had this been zoned commercially in the first place, it wouldn't be
entitled to more than250 trips (peak PM) give or take based on the 43 trips per acre. Mr.

6
Planning Commission Meeting
November 13, 2007 Minutes



Sullivan states that the 480 is per day. He added that they would have gotten a lot more had it
been zoned commercial.

Commissioner Lafayette restated that with ODOT's calculations from years ago, there was a
huge agreement at that time and CAP had two things come out of it: a limitation of 43 trips and
mitigation that had to occur. So if someone increases capacity for their development, how do
you get the benefit?

Mr. Sullivan replied only if the overall capacity to accommodate their development and ours.

JeanLafayette gave the example of Home Depot going in on 99V/ and the capacity will increase
Their mitigation measures say that because they are putting \Mendy's in the middle of Home
Depot's parking lot, this will increase traffic so they'll have to do mitigation. They add a turn-
lane to increase capacity and increase trips so if there net is zero, do you benef,rt from that?

No, replied Mr. Sullivan as there would have to be an increase in capacity that would
accommodate our needs. The problem is mitigation comes in big chunks, not 10 trips worth of
mitigation. He added that proportional share agreements could be set up ahead of time so each
development pays a portion. He added that the SDC charges get put in a fund and the capital
improvement fund directs where the money goes. No increased burden on the city's system is
the end result. That's what these conditions are about, how to word it. Oregon's position is that
you don't get the use until you have the capacity.

Mr. Sullivan wrapped up his comments by stating that Sherwood is a destination for travel but
Highway 99W are not sufftciently improved to handle the traffic generated by the existing plus
potential new uses. The city's strategy uses different monies to handle this. The transportation
planning rule states that you don't get anything that will affect a transportation facility unless
you have the improvements in place or limit the use. He continued to discuss SDC funding and
the limitations of the transportation generation of a commercial use on the site until adequate
facilities are provided. Granting our request will have no adverse transportation impacts on the
situation and gives us the opportunity to deal with public agencies to secure the necessary
improvements. The redesignation is appropriate from a Planning point of view but not a
transportation point of view. He asked for the Planning Commission to recommend approval
with the condition.

Chair Allen opened the hearing to public testimony, beginning with proponents of the
application. There were none.

He then opened the hearing to opponents. Robert James Claus had filled out a blue card but
declined to comment.

Susan Claus, 2224 SW Pacific Highway, Sherwood, OR 97140. (tape stopped, transcription is
from staff recollection) Ms. Claus indicated that this shouldn't have limits. She requested that
the Commission either approve it or not. She also raised concern about the CAP.

Julia stated that November 27th will be the next Planning Commission meeting. If you want to
have an opportunity to compile and review, she recommends continuing it until the December
l lth meeting.
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Chair Allen is interested to see revised staff comments or applicant comments on how to deal
with the Economic Opportunities Analysis and the fact that it didn't deal with the potential use of
a substantial portion of the Langer property as commercial. Chair Allen also needs a
clarification on the time horizon on the Capital Improvement Plan.

Lisa Walker requested information on the Langer property, possibly some meeting minutes and
CAP discussions.

Jean Lafayeffe moved that the Planning Commission continue the public hearing on the former
Driftwood Mobile Home Park Plan Amendment (P407-01) to December 1lth and that the written
record remain open for seven days until November 20th, and,the applicant's response remain
open until the close of the business day on November 27th.

Lisa Walker seconded.

Vote was taken:
Yes-7 No-0 Abstain-0

Motion carried.

Chair Allen called the public hearing of Oregon Street Industrial Park Site Plan (SP 07-08) to
order and that this item will be abbreviated due to the mutual request of staff and the applicant to
continue. Chair Allen reread the state mandated rules from a new script for the public hearing
process. No Commissioner disclosed any ex parte, bias or conflict of interest. JeanLafayefte
indicated that she attended public meetings with DEQ but Chris Crean confirmed that it was
procedural and there was no need for her to recuse herself.

JeanLafayette moved that the Planning Commission continue Oregon Street Industrial Park Site
Plan (SP 07-03) to November 27th.

Seconded (Commissioner who seconded was inaudible on tape).

Vote was taken:
Yes-7 No-0 Abstain-0

Planning Commission vice-chair nominations and elections were conducted.

DanBalza nominated JeanLafayette. Lisa Walker seconded. Jean Lafayette accepted the
nomination.

Vote was taken:
Yes - 6 No - 0 Abstain - 1 (Jean Lafayette)

Chair Allen confirmed that the next meeting will be November 27rh

7. Comments by Commission - Regarding upcoming Commission agenda items, Julia
updated the Planning Commission that Heather will start working on the commercial industrial
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standards and will look forward to a work session on that. Julia added that Old Town fees are
approximately $5,000.00 for any site plan review even if it's just a use change. Julia wants to
look at if it's possible to change fees andlor the process for certain types of applications. There
may be code amendments involved. Julia would also like some work sessions in the future about
reviewing the notice process and requirements to make it more inclusive.

Chair Allen wants to schedule preparation for the Council SWOT (strength, weakness,
opportunities, and threats) and goal setting.

Lisa Walker wants to advertise in the newspaper about the process for notification and a bit
about the Planning Commission and Julia confirmed that staff is trying to be responsive to
suggestions.

8. Next Meeting - November 27th,2007: SP 07-08; Oregon Street Industrial Park Site
Plan.

9. Adjournment - Chair Allen adjourned the session at 8:43 PM.

End of Minutes.
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