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FOREST GROVE CITY COUNCIL 
Monday, October 25, 2010 

 
7:00 PM – Regular Meeting Community Auditorium
 1915 Main Street

Forest Grove, OR  97116
Forest Grove City Council Meetings are broadcast by Tualatin Valley Community Television 
(TVCTV) Government Access Programming.  To obtain the monthly programming schedule, please 
contact TVCTV at 503.629.8534 or call the City Recorder at 503.992.3235.` 

 Thomas BeLusko, Jr.    Camille Miller 

 Thomas L. Johnston PETER B. TRUAX, MAYOR Ronald C. Thompson 
 Victoria J. Lowe Elena Uhing 
 
All meetings of the City Council are open to the public and all persons are permitted to attend any meeting except as otherwise 
provided by ORS 192.   The public may address the Council as follows: 
 

  Public Hearings – Public hearings are held on each matter required by state law or City policy.   Anyone wishing to testify should 
sign in for any Public Hearing prior to the meeting.  The presiding officer will review the complete hearing instructions prior to 
testimony.   The presiding officer will call the individual or group by the name given on the sign in form.  When addressing the 
Council, please use the witness table (center front of the room).   Each person should speak clearly into the microphone and must 
state his or her name and give an address for the record.   All testimony is electronically recorded.   In the interest of time, Public 
Hearing testimony is limited to three minutes unless the presiding officer grants an extension.   Written or oral testimony is heard 
prior to any Council action.   
 

  Citizen Communications – Anyone wishing to address the Council on an issue not on the agenda should sign in for Citizen 
Communications prior to the meeting.  The presiding officer will call the individual or group by the name given on the sign in form.  
When addressing the Council, please use the witness table (center front of the room).  Each person should speak clearly into the 
microphone and must state his or her name and give an address for the record.   All testimony is electronically recorded.    In the 
interest of time, Citizen Communications is limited to two minutes unless the presiding officer grants an extension.  
 
The public may not address items on the agenda unless the item is a public hearing.  Routinely, members of the public speak during 
Citizen Communications and Public Hearings.     If you have questions about the agenda or have an issue that you would like to 
address to the Council, please contact the City Recorder at 503-992-3235. 
 
City Council meetings are handicap accessible.   Assistive Listening Devices (ALD) or qualified sign language interpreters are 
available for persons with impaired hearing or speech.  For any special accommodations, please contact the City Recorder at 503-
992-3235, at least 48 hours prior to the meeting.   

A G E N D A 
 

 7:00 1. REGULAR MEETING:  Roll Call and Pledge of Allegiance 
   
  2. CITIZEN COMMUNICATIONS:  Anyone wishing to speak to Council 

on an item not on the agenda may be heard at this time.  Please sign-in 
before the meeting on the Citizen Communications form posted in the 
foyer.  In the interest of time, please limit comments to two minutes.  
Thank you. 

    
  3. CONSENT AGENDA:  See Page 3  
    
  4. ADDITIONS/DELETIONS: 
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  5. PRESENTATIONS: 
    
 

Ismoon Hunter-Morton 
Adult Services Librarian 

Colleen Winters 
Library Director 

7:05 5. A. • Eric G. Stewart History Room Update 

 

   
JJon Holan 

Community Development 
Director 

7:15 5. B. • Metro Update 

    
Rob Foster 

Public Works Director 
 

Derek Robbins 
Civic Engineer 

 

Jon Holan  
Community Development 

Director 

7:30 6. CONTINUE PUBLIC HEARING FROM COUNCIL MEETING OF 
SEPTEMBER 27, 2010, AND CONSIDER SECOND READING 
OF ORDINANCE NO. 2010-09 and/or:  
 

1. Adopt the City Of Forest Grove 2010 
Transportation System Plan Update as 
Presented; or 

2. Adopt the Transportation System Plan Update 
With Changes; or 

3. Remand the Transportation System Plan Update  
Back to the Planning Commission; or 

4. Reject Adoption of the Transportation System 
Plan Update and Wait for an Update Associated 
With Periodic Review 

    
Paul Downey 

Administrative Services 
Director 

8:00 7. ANNUAL REVIEW OF CITY’S CURRENT INVESTMENT 
POLICY 

    
Michael Sykes 
City Manager 

8:15 8. CITY MANAGER'S REPORT: 
    
 8:30 9. COUNCIL COMMUNICATIONS: 
    
 8:45 10. ADJOURNMENT 
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3.  CONSENT AGENDA:  Items under the Consent Agenda are considered
routine and will be adopted with a single motion, without separate
discussion.  Council members who wish to remove an item from the
Consent Agenda may do so prior to the motion to approve the item(s).  Any
item(s) removed from the Consent Agenda will be discussed and acted 
upon following the approval of the Consent Agenda item(s).  

 
A. Approve City Council Work Session (Noise Ordinance) Meeting

Minutes of October 11, 2010. 
B. Approve City Council Regular Meeting Minutes of October 11, 

2010. 
C. Accept Historic Landmarks Board Meeting Minutes of August 

24, 2010. 
D. Accept Planning Commission Meeting Minutes of July 19 and 

September 7, 2010. 
E. Accept Public Arts Commission Meeting Minutes of September

9, 2010. 
F. Community Development Department Monthly Building

Activity Informational Report for September 2010.  
G. Accept Resignation on Committee for Citizen Involvement

(Jennifer Davis, Term Expiring December 31, 2011).  
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Minutes are unofficial until approved by Council.

1. ROLL CALL:
Mayor Peter Truax called t he Work Session to order at 6:02 p.m. ROLL CALL:
COUNCIL PRESENT: Thomas BeLusko, Jr. , Thomas Johnston, Victoria Lowe,
Camille Miller, Ronald Thompson, and Mayor Peter Truax. COUNCIL ABSENT: Elena
Uhing, excused. STAFF PRESENT: Michael Sykes, City Manager; Kerry Aleshire,
Police Chief; Aaron Ashbaugh, Police Captain; Jon Holan, Community Development
Director; and Anna Ruggles, City Recorder.

2. WORK SESSION: AMENDMENTS TO PROPOSED NOISE ORDINANCE NO. 2010-08
Aleshire, Ashbaugh , Holan, Ruggles, and Sykes facilitated th e work session, noting
the purpose of the work session was to seek Council feedback on the proposed
amendments made to Ordinance No. 2010-08, Adopting Provisions Regulating
Noise. Staff presented a copy of the amended Ordinance No. 2010-08 and
reported at the meeting of September 13, 2010, first reading of Ordinance No.
2010-08 was scheduled on the agenda; however, at the City Manager's request,
the Council removed the item from the agenda and rescheduled the item as a
work session instead to allow staff additional time to review Council concerns.
Staff reported the Council discussed th e following proposed amendments at the
meeting of September 13, 2010, noting the following staff findings have been
incorporated to the proposed amended ordinance as follows:

• Adjust the maximum sound levels slightly higher than the proposed
maximum decibel allowable (dBA) for commercial and indust ri al businesses
located in a noise sensitive area;

Staf f found that adjusting the maximum sound levels slightly higher for
commercial and industrial businesses would not be detrimental in a noise
sensitive area during normal hours of operation. Staff is proposing to adjust the
commercial and industrial sound level to a maximum of 80 dBA and add a new
Section D, which reads: "Industrial uses that are non-conforming prior to
December 31, 1982, and are now considered permitted uses under Section
10.7.125.£. of the Developm ent Code shall be subject to the noise standards for
industrial uses in Table 1."

• Remove City Code standards for noise violations that are regulated by
Department of Environmental Quality (DEQ);

Staff concurred and removed the Section 5.253.C. which can be regulated by DRS
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and OAR.

• Remove City Code standards for vehicle noise violations that are regulated
by Department of Motor Vehicles (DMV);

Staff concurred with removing idling vehicles and squealing vehicle tires;
however, the City must adopt the ORS statute for prohibiting ''jake brakes" in
order for the City to cite into Municipal Court; otherwise, citations would be
required to be cited into Circuit Court. Staff recommends retaining the proposed
language because the City has existing signs posted prohibiting" jake brakes" in
certain areas of town pursuant to the existing City Code provision. Revving
engines is also an existing provision in the current City Code. Staff recommends
retaining the proposed language due to vehicle maintenance that occurs regularly
in residential garages. The proposed Code provision would allow revving engines
as long as the sound does not exceed the maximum sound level in a noise
sensitive area.

• Lift the two-hour limit for use of chainsaws within a twenty-four hour
period;

Staff concurred as long as the use of domestic power tools is limited to the
established daytime through evening hours.

• Extend the noise made by barking dogs to a period longer than 10 minutes;

Staff found that the City has adopted and incorporated the Washington County
Dog Ordinance in the City Code, and as such, staff is proposing to incorporate the
language from the County's Ordinance which would prohibit animals from making
long, unnecessary and continuous noise.

Additional Staff Comments:
Aleshire reported he met with the Public Safety Advisory Commission (PSAC) at
their meeting of September 22, 2010, to review the proposed amended ordinance,
noting PSAC supported the overall concept of the proposed noise ordina nce and
found that the ordinance would provide better regulatory enforcement tools as
well as assist in obtaining compliance with various types of chronic noise
complaints. Aleshire indicated the PSAC also discussed whether to allow or
prohibit construction-related activities to occur on Sunday, noting PSAC was
undecided in its recommendation. Aleshire indicated staff is recommending
leaving the ordinance as proposed, which would allow construction-related
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activities to occur on Sunday as long as the activity is limited to the established
daytime through evening hours and so the City does not discriminate between
private citizens and builders/contractors and also for economic purposes. Aleshire
added that PSAC also recommended expanding the start time for fireworks to
11 :00 p.rn. instead of midnight, which staff concurred and made an amendment to
the proposed ordinance.

Sykes reported the Economic Development Commission (EDC) reviewed the
proposed amended ordinance at their meeting of September 7, 2010, noting a
letter was referenced that was submitted by Van Doren Red-E-Mix indicating that
Van Doren conducted decibel readings in and round their business and found the
loudest measurable decibel reading was 85 (refer to testimony noted below).
Sykes reported EDC supported the overall concept of the proposed noise ordinance
with a recommendation to Council to consider increasing the maximum dBA sound
levels for commercial and industrial from 80 to 85.

Ruggles reported that several cities have found the dBA sound levels originally
adopted were too low for commercial and industrial businesses, and as a result,
the cities have had to increase the dBA sound levels to fit more appropriately with
their community needs. In addition, Ruggles advised that effective July 1, 1991,
the Department of Environmental Quality (DEQ) Noise Control Program was
terminated, noting DEQ eliminated the program as a cost-saving measure, in
anticipation of reduced revenue. Ruggles advised the DEQ noise regulations (ORS)
remain on the books; however, DEQ no longer investigates noise complaints and is
relying on cities to enact local noise ordinances in order to regulate, investigate,
and enforce noise complaints within their jurisdiction.

Testimony to Council:
Mayor Truax invited Steve Van Doren, Van Doren Red-E-Mix, who was present in
the audience, to provide testimony to Council. Van Doren informed the Council he
has concerns with the maximum dBA sound levels the City is proposing to set for
commercial and industrial businesses. Van Doren reported they have been located
at their current location since 1946 and operate 7 am to 5 prn, Monday through
Friday, and rarely on Saturdays. Van Doren explained the various types of
activities that occur during normal operating hours, noting they have spent the
last several days taking decibel meter readings in and round the plant and found
the loudest measurable decibel reading was 83 when the plant was operating
under normal conditions and 85 when the plant was operating and a school bus
went by. Van Doren proposed the Council consider increasing slightly more the
maximum dBA levels set for commercial and industrial businesses.
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Mayor Truax invited Teri Koerner , Forest Grove Chamber of Commerce Director,
who was present in the audience, to provide testimony to Council. Koerner
referenced the letter submitted by Van Doren Red-E-Mix, noting the Chamber is
proposing the Council increase the maximum dBA sound levels for commercial, and
specifically industrial, from 80 to 85. In addition, Koerner informed Council the
Chamber supports the overall concept of the proposed noise ordinance and
supports the proposed language amendment cited under new Section Daddressing
non-conforming uses.

Mayor Truax invited John Rinier, citizen and member of PSAC, who was present in
the audience, to provide testimony to Council. Rinier informed Council that one
of the reasons he moved to Forest Grove was because Forest Grove prohibited
construction-related activities from occurring on Sunday, noting he has concerns
with allowing construction activities to occur until 10 pm on Sunday as the City is
proposing. Rinier proposed the Council consider limiting construction-related
activities to 7 pm on Sunday, noting this is the same hours currently permitted by
Washington County.

Council Discussion:
Mayor Truax opened the floor and roundtable discussion ensued pertaining to the
proposed amendments made to Ordinance No. 2010-08, Adopting Provisions
Regulating Noise. Council and staff discussed various dBA sound levels, noise
sources, and scenarios, such as car alarms, barking dogs, loud music/concerts at
McMenamins, loud concerts at the park, loud parties in residential areas, leaf
blowers, measuring dBA sound levels , enforcement standards, compliance
measures, citizen-signed complaints, and the purpose of the noise variance
permit, to which Aleshire and Ashbaugh addressed. At the conclusion of the
above-noted discussion, Council collectively agreed to amend the maximum dBA
sound levels for commercial and industrial from 80 to 85. Council asked staff if
they could track and monitor the various noise complaints and activities to ensure
the noise ordinance is working and is appropriate for the City, to which staff
concurred. In addition, MayorTruax asked staff to conduct further research on
construction-related activities and hours permitted on Sunday, noting he is
uncomfortable banning a certain day of the week, to which staff concurred.
Council deferred making an amendment to construction-related activities on
Sunday until staff reports back with a recommendation, which will occur at the
hearing date and first reading of Ordinance No. 2010-08 set for November 8, 2010.

Council took no formal action nor made any formal decisions during the work session.
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3. ADJOURNMENT
Mayor Truax adjourned the work session at 6:50 p.m .

Respectfully submitted,

Anna D. Ruggles, CMC, City Recorder
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Minutes are unofficial until approved by Council.

1. ROLL CALL:
Mayor Peter Truax called the regular City Council meeting to order at 7:02
p.m. and led the Pledge of Allegiance. ROLL CALL: COUNCIL PRESENT:
Thomas BeLusko, Jr., Thomas Johnston, Victoria Lowe, Camille Miller, Ronald
Thompson, and Mayor Peter Truax. COUNCIL ABSENT: Elena Uhing, excused.
STAFF PRESENT: Michael Sykes, City Manager; Paul Downey, Administrative
Services Director; Jon Holan, Community Development Director; Kerry
Aleshire, Police Chief (in the audience); Aaron Ashbaugh, Police Captain (in
the audience); Richard Matzke, Interim Light and Power Director (in the
audience); Linda Christensen, Administrative Services Manager (in the
audience); Susan Cole, Administrative Services Assistant Director (in the
audience); and Anna Ruggles, City Recorder.

1. A. EMPLOYEE RECOGNITION:
Mayor Truax read the commendation and presented a Certificate of
Appreciation to Linda Christensen, Administrative Services Manager, who
was recognized for 25 years of service with the City.

2. CITIZEN COMMUNICATIONS:
David Morelli, Forest Grove, presented documentation referencing Oregon
Administrative Rules and Oregon Supreme Court ruling pertaining to land use
hearing laws, noting he received notification from the City advising him the
joint work session was cancelled because land use law prohibits the Council
and Commission from discussing new testimony heard at the Council Public
Hearing regarding the Transportation System Plan (TSP) Update. Morelli
questioned which land use law the City was citing, noting his research
indicates that adoption of the TSP is a "legislative land use decision" not a
"quasi -judicial land use decision". In response to Morelli's testimony, Mayor
Truax indicated that he would take his testimony under advisement.

3. CONSENT AGENDA: Items under the Consent Agenda are considered routine
and will be adopted with a single motion, without separate discussion. Council
members who wish to remove an item from the Consent Agenda may do so
prior to the motion to approve the item(s) . Any item(s) removed from the
Consent Agenda will be discussed and acted upon following the approval of the
Consent Agenda item(s).
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A. Approve City Council Work Session (Transportation Development
Tax) Meeting Minutes of September 27,2010.

B. Approve City Council Regular Meeting Minutes of September 27,
2010.

C. Library Department Circulation Statistics Report for October
2010.

MOTION: Councilor Miller moved, seconded by Councilor Lowe, to approve
the Consent Agenda as presented. ABSENT: Councilor Uhing. MOTION
CARRIED 6-0 by voice vote.

4. ADDITIONS/DELETIONS: None.

5. PRESENTATIONS:
Lisa Amato and Mary Jo Morelli, Friends of Historic Forest Grove, provided a
presentation on their new pictorial history book titled "Images of America:
Forest Grove", which they co-authored. The book contains 10 chapters, each
chapter showcasing a different part of Forest Grove's history, dating back to
when the first settlers arrived in 1841 and when the City was incorporated in
1872. In conclusion, Amato and Morelli highlighted on Forest Grove's history,
noting Forest Grove has been home to many prominent citizens and figures,
from missionaries, educators, inventors, and congressional representatives to
Olympians and musicians as well as a victim of the Titanic. The profits from
the book sales will support preservation and restoration of the Alvin T. Smith
House, which is owned by Friends of Historic Forest Grove.

6. RESOLUTION NO. 2010-79 AUTHORIZING THE EXPENDITURE OF DEBT
SERVICE FUNDS WITHIN THE GENERAL DEBT SERVICE FUND AND THE
EXPENDITURE OF BOND REFINANCING PROCEEDS FOR ISSUANCE EXPENSES
WITHIN THE GENERAL FUND

Staff Report:
Downey presented the above-proposed resolution authorizing to appropriate
funds and authorizing expenditures to pay for refinancing the 1994 and 1999
general obligation bonds. Downey reported the City has successfully sold the
refinancing bonds for the 1994 and 1999 general obligation bonds, resulting in
a net savings to the City of $359,220 over the remaining life of the original
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bonds. Downey noted the interest rate the City will be paying on the new
bonds is 1.46 percent, compared to 4.8 percent on the original bonds. In
conclusion, Downey reported the City would receive $11,980 in proceeds, less
$7,650 in fees for the bond refinance, noting the remaining $4,330 will put
into the General Debt Service Fund to help pay future debt service costs.

Before proceeding with Council discussion, Mayor Truax asked for a motion to
adopt Resolution No. 2010-79.

Sykes read Resolution No. 2010-79 by title.

MOTION: Councilor Lowe moved, seconded by Councilor BeLusko, Jr., to
adopt Resolution No. 2010-79 Authorizing the Expenditure of Debt Service
Funds within the General Debt Service Fund and the Expenditure of Bond
Refinancing Proceeds for Issuance Expenses within the General Fund.

Council Discussion:
Mayor Truax commended staff for securing an interest rate of 1.46 percent,
noting the interest rate on the refinancing of the bonds is an outstanding
deal.

BeLusko commended staff for bringing the proposal forward , noting the
refinancing of the bonds is a win-win situation for the City.

Johnston suggested submitting a press article to the newspaper informing
citizens of the cost savings to the City, to which Downey concurred .

Hearing no further discussion from the Council, Mayor Truax asked for a roll
call vote on the above motion.

ROLL CALL VOTE: AYES: Councilors BeLusko, Jr., Johnston, Lowe, Miller,
Thompson, and Mayor Truax. NOES: None. ABSENT: Councilor Uhing.
MOTION CARRIED 6-0.

7. RESOLUTION NO. 2010-80 ADOPTING POLICY AUTHORIZING APPROPRIATE
SIGNAGE ON CITY STREET SIGNS AND OTHER STREET POLES

Staff Report:
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Holan and Sykes presented the above-proposed resolution for Council
consideration, noting staff is proposing to adopt a written policy that would
allow signage to be posted on City street poles located in publicly-owned
rights-of-way, noting the Development Code does not regulate signs in
publicly-owned rights-of-way. Holan reported since the adoption of the new
sign code in November, 2009, certain businesses have asked the City to
explore the possibility of allowing directional signage for those businesses
that do not have direct exposure on the main corridors , noting the existing
sign code prohibits signage to be placed offsite. Holan advised that during
the adoption of the new sign code, Council recommended the Wayfinders
Committee consider integrating these types of sign requests within the
Wayfinders signage program; however, the Committee's focus is on districts
and areas rather than individual businesses. Holan outlined the specifics of
the City's proposed policy, noting the existing sign code does not require an
amendment to implement the proposed policy and explained the proposed
policy would be limited to businesses that are located at least two blocks
north of Pacific Avenue or two blocks south of 19th Avenue and the policy
allows only one sign per street pole. Holan referenced pictures of church
related signage currently allowed by the City and "blue" tourist-oriented
directional signage currently allowed by the State and a map depicting the
location of commercial uses in the downtown area and along the corridor.
Holan explained the City's policy is similar to the State's tourist-oriented
directional signage and retains the existing signs previously allowed to be
placed in publicly-owned rights-of-way, such as the existing church-related
signage, and allows new signage for tourist-oriented businesses, such as
businesses that offer a cultural, historical, recreational, educational,
entertainment, food service activity, or unique and unusual commercial
activity whose major portion of income or visitors is derived from motorists
not residing in the immediate area of the business. In conclusion, Holan
advised if Council adopts the proposed policy, staff would bring back a
separate resolution setting fees to cover the costs to manufacture and install
the tourist-oriented directional signage.

Council Discussion:
Mayor Truax opened the floor and roundtable discussion ensued pertaining to
whether or not to adopt a policy that would allow signage on City street poles
in publicly-owned rights-of-way. Sykes advised that staff has been meeting
and exploring options with certain businesses that do not have direct
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exposure on the main corridors, noting staff drafted the proposed policy at
Council's request after hearing testimony under Citizen Communications .
Sykes reported the Economic Development Commission (EDC) reviewed the
proposed policy at its last meeting. Sykes referenced a copy of the EDC
meeting notes, noting the EDC voiced concern of amending the sign code
after nearly two years of research and only six months of enforcement. As a
result, the EDC passed a motion requesting that Council discuss the proposed
policy in work session and table the resolution until more discussion could
occur. Sykes referenced a copy of an e -mail submitted by Forest Grove
Chamber of Commerce urging the Council to vote in opposition of the
proposed policy. The Chamber's e-mail voiced concern the proposed policy
would have an unintended negative impact on other businesses, whether
located on main thoroughfares or not, and stated the submitted sign concerns
had already been heard, discussed at length, and reviewed prior to approval
of the sign code by both the Planning Commission and Council through endless
meetings and public hearings.

Miller stressed the point and purposes of the lengthy public outreaches,
meetings, and educational processes the City underwent prior to the adoption
and implementation of the sign code, noting while she appreciates staff
bringing forward a proposal, she is opposed to adopting this policy because
she cannot find any appropriate reasons that mitigate amending the adopted
sign code. In response to Thompson's comments noted below, Miller
indicated that she does not have an issue addressing separately tourist
related signage but she is unsupportive of amending the adopted sign code.

Thompson stressed if Forest Grove is going to market itself as a tourist and
wine community, the City needs to allow tourist-related signage, noting he
supports adopting a policy that is similar to the State's tourist-oriented
directional signage as long as the color standards are the same as the State's.
Thompson described the State's standard colors for tourist-oriented
directional signage and stressed the fact that tourist-related signage is
completely different from sign code regulations. In addition, Thompson
pointed out there currently is an existing "blue" tourist-oriented directional
signage for lodging upon entering Forest Grove, which was placed when
Oregon Department of Transportation had jurisdiction of the roadway, and
questioned why the Council did not consider implementing the national
standards for tourist-oriented directional signage at the same time the new
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sign code was adopted.

BeLusko stressed the point that the Planning Commission, EDC, and Council
have already heard, discussed at length, and reviewed all the signage
concerns and also held numerous public processes prior to the adoption and
implementation of the sign code, noting while he appreciates staff bringing
forward a proposal , he is opposed to amending the adopted sign code . In
addition, BeLusko voiced concern the proposed policy would have a negative
impact and an unequal benefit to other businesses located outside of the
proposed perimeters.

Lowe stressed the point and purposes of the lengthy public outreaches,
meetings, and educational processes the City underwent prior to the adoption
and implementation of the sign code, noting she is opposed to amending the
adopted sign code at this time, especially after nearly two years of research
and only six months of enforcement. Lowe suggested waiting at least one
year to determine if the adopted sign code is implementable and workable
before suggesting amendments, noting after a one-year period if there is
sufficient concerns generated, EDC, as a representative to business
community, could bring those concerns back to Council for review at that
time.

Johnston voiced concern of the real estate agenci es and home businesses who
testified at the public hearings during the adoption of the sign code, noting
these types of businesses would be at a disadvantage if this proposed policy is
adopted. Johnston suggested tabling the proposed resolution in order to allow
more discussion and public input on the proposed policy, noting there are too
many unanswered questions that still need to be addressed.

Hearing no further discussion from the Council, Mayor Truax asked for a
motion to table Resolution No. 2010-80.

MOTION: Council Johnston moved, seconded by Councilor Lowe, to Table
Indefinitely Resolution No. 2010·80 Adopting Policy Authorizing
Appropriate Signage on City Street Signs and Other Street Poles.

Council Discussion:
Hearing no further discussion from the Council, Mayor Truax asked for a roll
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call vote on the above motion.

ROLL CALL VOTE: AYES: Councilors BeLusko, Jr., Johnston, Lowe, Miller,
Thompson, and Mayor Truax. NOES: None. ABSENT: Councilor Uhing.
MOTION CARRIED 6-0.

8. CITYMANAGER'S REPORT:
Sykes reported on upcoming events as noted in the Council calendar and
reported on other various upcoming local meetings and events. Sykes
provided an update on the Light and Power Director hiring process, noting
interviews are scheduled to occur in November. Sykes provided an update on
the City's Volunteer Program and various grant opportunities. In conclusion,
Sykes reported on various meetings he attended and provided updates on
various City department-related activities and projects.

9. COUNCIL COMMUNICATIONS:
BeLusko highly commended the Public Arts Commission for the outstanding
job they did overseeing the purchasing and unveiling ceremony of the new
benches. BeLusko reminded everyone to attend the upcoming B Street Trail
Dedication. BeLusko spoke about his volunteer-related participation with
Ride Connection. In addition, BeLusko reported on various meetings and
community-related events he attended and upcoming meetings and
community-related events he was planning to attend.

Johnston reported on the Public Safety Advisory Commission meeting, noting
the Commission supported the proposed Intergovernmental Agreement
between the City and Cornelius regarding sharing Fire Chief administrative
services. Johnston spoke about the importance of supporting the levies on the
November ballot, noting the ballots will be mailed soon. In addition,
Johnston reported on various upcoming meetings and community-related
events he was planning to attend.

Lowe provided an update on Joint Water Commission-related matters and the
upcoming Mayor's Dinner and Auction, noting the event will be held at the
Forest Grove Senior and Community Center. In addition, Lowe reported on
various upcoming meetings and community-related events she was planning
to attend.
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Miller reported on various upcoming meetings and community-related events
she was planning to attend.

Thompson reported on Ride Connect ion-related matters and it s volunteer
ridership program. In addition , Thompson reported on various upcoming
meetings and community-related events he was planning to attend.

Uhing was absent.

Mayor Truax reported on various local , regional, Metro, and Washington
County meetings he attended and reported on various upcoming meetings and
community-related events he was planning to attend. In addition, Mayor
Truax spoke about his volunteer-related participation with Ride Connection
and the upcoming Mayor's Dinner and Auction, noting the event will be held
on October 30, 2010, at the Forest Grove Senior and Community Center.

10. ADJOURNMENT:
Mayor Truax adjourned the meeting at 8:17 p.m.

Respectfully submitted,

Anna D. Ruggles, CMC, City Recorder
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Members Present : Kevin Kamberg, Neil Poulsen, Claude Romig, Holly Tsur, Larry Wade ~~
Members Excused : George Cushing, Margie Waltz-Actor
Staff Present: James Reitz, Ismoon Hunter-Morton, Jessie Sweeney (library volunteer)
Council Lia ison: Elena Uhing was excused
Citizens Present: 04

1. Call to Order: Poulsen called the meeting to order at 6:04 p.m. The Ju ly 27 and August 10,
2010 meeting minutes were approved as written.

2. Citizen Communication: None.

3. Ac t ion Items/Discussio n:

(a) History Room / Er ic Stewart Collection : Hunter-Morton and Sweeney described the
materials currently housed in the history room. They noted that the room is intended to
house a public archive of historic materials related to Forest Grove and western
Washington County. They updated the Board on their progress in cataloging the Stewart
Collection, which has languished for many years: their efforts are about 80% complete.
When they have that wrapped up, those materials will be placed in the history room as
well. They discussed their long-term plans for the room, including a reference desk ,
computer and printer, microfi lm reader, etc. They noted that the library is now repository
for at least four other collections, including the Forest Grove Women 's Club and the
Barbershop Quartet archives . Eventually all such materials are to be placed in the
history room, but to do so may well require additional space. Poulsen offered to help
them with any photos and photographic materials, and Wade offered his expertise in
computer and software technology. All expressed their appreciation that Hunter-Morton,
Sweeney, and the other volunteers had taken on this task and were pleased that the
effort is nearly complete.

(b) Renovation Grant Requests: Romig abstained from participating in the discussion, as
his was one of the applications being considered.

• Rasmussen House, 1653 Bi rch Street (Wash ington County tax lot 153 6BD
15000). Applicant: Claude Rom ig. File Number: HLR-10-00771 . Romig explained
the scope of the project. The stair treads, risers, and trim are rotting or have simply
worn away. The staircase is of a unique, curved design, which makes it more difficult
to repair. He would use the existing boards as a template . Since the stairs would be
painted, no one looking at them would know that they're not made of wood.
Questions were asked about whether the structure was still sound (Romig replied in
the affirma tive); whether the building code would require a stair or porch railing (he
will investigate) and whether any anti-skid materials would be applied to the treads
(he noted that they don't get slick now, but he was open to including anti-sk id
mater ial into the paint).

• Randles House, 2038 18'h Ave nu e (Wash ington County tax lot 153 6BC-100).
Applicants : Bob and Jan ice Davey . File Number: HLR- 10-00772. The applicants
stated that the current roof is two layers of composit ion over tongue-and-groove
sheathing; they estimate it was last re-roofed about 25 years ago. They have had
problems with water infiltration, in part because some flashing had been installed
over the roofing instead of under it, thereby channeling water into the structure. They
are proposing a comple te tear-off , replacement of any dry-rot, a comple te overiay of
new decking if necessary, and the installation of a composite Dutch-style diagonal
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shingle. They would retain the existing can vents, but would install an additional ridge
vent if more venting is necessary. Wade recommended they consider going to a
heavier 30# felt (it offers greater protection for not much more money) , and that they
ensure the soffits and top vents meet building code specifications.

• Emerson House, 1736 Pacific Avenue (Washington County tax lot 1S4 1AA
100). Applicants: Dale and Gemma Duyck. File Number: HLR-10-00773. The
applicants stated that their home too has water infiltration problems . In addition ,
some of the soffits are in disrepair. They also proposed to remove one non
functioning chimney as part of this project. While the gutters are only partially
functional , they appear to only need to be re-hung properly. The current attic has no
venting; they proposed to have can vents installed.

It was noted that this home is located on a prominent corner, and all sides are visible
from the public way . Because of that, even can vents installed on the rear of the
home would still be readily visible. A ridge vent however, would be virtually invisible
from all sides. Also, even though one chimney is not funct ioning, the Board thought it
should be retained to preserve the historic appearance of the house. Wade also
commented that structurally-speaking, plywood would be preferable to OSB. and 30#
felt would be preferable to 15# felt. He also noted that the low bidder only offered a
five-year warranty, and the applicants should be aware of what that might mean.

Discussion: Of the $7,500 programmed for renovation grants, $2,715 has already been
committed . Only $4,785 is still available , while the grants requested total $6,618. Poulsen
asked if the Board had adopted policy on how to disburse funds when the requests
exceeded availability. Reitz replied that no such policy had been adopted and that the
Board had discretion in these matters, but that it should be clear as to how and why the
decision was made. Kamberg suggested simply awarding proportion al grants: since
4,785 is about 72% of 6,618, the Board could just award 72% of each applicant's
requested amount. All thought that was a viable solution .

WadefTsur to award $715 for the Rasmussen house porch project; $1,980 for the
Randles house re-roof project; and $2,075 for the Emerson house re-roof project.
Further, that the Emerson house project award be conditioned thus: installation of
a ridge vent in lieu of can vents, and retention of both chimneys. Motion carried 4
0-1 (Romig abstained) .

(c) Summer (August) Newsletter: Wade is nearly done with his article on the Board's so"
anniversary . He is collecting photos and will forward the finished product to Romig by
early next week. The newsletter should be ready for distribution shortly thereafter.

Poulsen is preparing an article for the November issue on his discussion with La Grande
staff concern ing their preservation program.

(d) Board Retreat: Everyone thought that the exerc ise went well. They would have liked
more time to think about the various SWOT options before casting their votes, but also
noted that they're not locked in to anything at this point. They requested that Reitz
schedule a follow-up meeting with the city manager on September 28 so they could
complete the exercise , review and adopt a new mission statement , and define their
goals.
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4. Old BusinesslNew Bus iness:

•

•

•

•

•

•

Council Liaison Update: No report as Uhing was excused.

FHFG Update: No report as Waltz-Actor has resigned from the Board .

As toria Exchange: Poulsen thought that the meeting with Astor ia's HLC and staff was
well worth it; there was a real exchang e of information to the benefi t of both groups. He
noted that Astoria does more design review since virtually any change to a historic
building there has to be approved by the HLC. Their HLC does have more formal review
policies in place (they've been doing reviews since the 1970s), and he thought Forest
Grove should consider their review processes as a possible model.

Staff Update: Reitz had nothing to report.

September 21 Special Meet ing Agenda: Walker's I Naylor's District nomination
presentat ion dress rehearsal.

September 28 Meeting Agenda: Post-SWOT analysis and Fall issue newsletter .

5. Adjournment : The August 24,2010 meeting adjourned at 8:30 p.m.

These minutes respectfully submitted by James Reitz, Senior Planner
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I. CALL TO ORD ER:

Chairman Beck called the meeting to order at 7:02 p.m.
Planning Com mission Present: Tom Beck, Fred Smith , AI Miller , Lisa Nakajima,
Luann Arnott and Charles Kingston.
Absent: Carolyn Hymes.
Staff Present: Jon Holan, Community Development Director; James Reitz, Senior
Planner; Marcia Phillips, Assistant Recorder.

2. P UBLIC MEETING:

2.1 PUBLIC COMMENT PERIOD FOR NON-AGENDA IT EMS: None.

2.2 P UBLIC HEARING:

A. Conditiona l Use Permit CUP- IO-00383, Fo rest Grove School Dist r ict as
applicant, is request ing to be allowed to constr uct a new life skills 
independent living resid ential facility at 2147 Cedar Street (Washingto n
County tax lot I N3 3IDC-1900).

Chairman Beck read the hearing procedures and asked for disclosure of any
conflicts of interest, ex-parte contacts, bias or abstentions . Commissioner Arnott
stated that she had driven past the site. There were no challenges from the
audience. Beck called for the staff report.

Mr. Reitz said this was the first application under the new Development Code.
Reitz explained that there was an existing home on the property, which has been
demolished by the school district. Reitz said this will be a custom design. This
structure will appear similar to a Viking House, which is famili ar architecture, for
is a single family residential structure.

Mr. Holan noted that this structure will be required to meet building code
requirements for the occupancy type. Thus, while it will look like a single family
residence, it will have to meet standards fro school use.

Mr. Reitz said the structure is approximately 2,350 sq. ft. with three bedrooms, two
bathrooms and will be used for training purposes only during normal school hours.
Reitz explained that there will be twenty students at a time delivered by a mini
school bus - none of the students will drive to the site. The nearest bus stop is I Y:z
blocks away. Reitz stated that the back of the garage is fifteen feet from Cedar St.,
and this is less than the twenty foot setback required by the code. Staff
recommends the Commission allow this setback since there are no garage doors on
that side facing Cedar St. Reitz said there is the possibilit y of headlight glare from
the school bus, and possible noise from the kids as they load and unload. The bus
will unload on site. Reitz said staff has received no comments from neighbors.
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Chairman Beck stated that he had no problem with the setback, but asked staff to
comment on setting a precedent.

Mr. Reitz explained that the reason for the twenty foot setback is to allow for
parking, and since there will be no parking it seems appropriate to allow a fifteen
foot setback.

Chairman Beck asked staff to include this reasoning in the findings.

Mr. Reitz said staff directed that the kids be unloaded in the rear off the alley where
there is a loop for the bus. Reitz explained that this opens up two parking spaces on
Cedar St. - only staff wi II be driving to the site, and typically there are 3-4 staff
people . Reitz said this will be a typical suburban landscaping with lawn still to be
determined. Staff suggested a good neighbor style or solid style cedar fence on the
east side. Reitz said the fence would provide a buffer for headlight glare.

Mr. Reitz went through the proposed Conditions of Approval. Reitz said the tree
removal and pruning has been done, but there may be some mitigation suggested.
Staff recommends paving the alley to Cedar St. due to heavier traffic, and
sidewalks with drive approach to be replaced. Street trees are required on both
Cedar St. and 22ud Ave.

Commissioner Kingston said he liked staffs recommendation for the cedar fence,
because he is not fond of chain link fences with privacy slats. Kingston asked
whether there will be security lighting, because of his concern about glare for the
neighbors. Kingston asked if something could be put into the Conditions of
Approval regarding glare. Kingston asked ifthere will be any signage.

Mr. Reitz said some security lighting will be installed, but he was not sure what
type, and suggested the Commission ask the applicant. Reitz said he was not aware
of any signage.

Commissioner Miller expressed a concern that there will be up to eighty people
using this facility, which is not normal for a single family residence . Miller said the
Fire Dept. occupancy load should be addressed.

Mr. Reitz explained that the city's Building Official has stated this will be
reviewed as a commercial structure meeting appropriate code requirements for that
type of structure.

PROPONENTS:

Terry Thetford, Facilities Management for Forest Grove School District. Mr.
Thetford said the structure is a facility for the school's life skills program.

Chairman Beck asked why students are in the program.
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Brad Bafaro, Director of Special Education for Forest Grove School District,
Mr. Bafaro explained that these students are disabled, and need transition from
high school to the community. Bafaro said there may be fifteen students in the
home at a given time.

Mr. Thetford stated that these kids do the A&B Schedule just like the other kids in
the high school.

Mr. Bafaro said he likes to think of this as their classroom to teach them skills we
learned from our parents to transition them into successful living experiences.

Chairman Beck asked what the maximum occupancy would be.

Mr. Bafaro stated that he did not see more than twenty kids in the home at once,
unless there is a student/parent event, or party, etc.

Chairman Beck asked what the ratio of student to staff would be.

Mr. Bafaro said the ratio will be five students to two staff.

Chairman Beck asked about outdoor lighting and signage.

Mr. Thetford said the school district will use the normal lighting that people would
use on their homes near front doors - no glare. Thetford said there will be no
signage.

Chairman Beck said the school district will probably want to light the alley and
courtyard.

Mr. Thetford stated that the school district has been talking to the neighboring
property owner who has a multi-family residence with the building lighted so there
is no issue there. Thetford said that during the process it was discovered that the
property line is three feet off, and large trees thought to be on the neighbor's
property are now a liability for the school district. Thetford said he has had
discussions with the adjacent property owner about the trees. Mr. Thetford stated
that the students will be taking care of the property as part of their training.

Commissioner Nakajima made the comment that other property owners will use the
alley, and asked whether the bus will have to back up. Nakajima expressed concern
about the kids using public transit.

Mr. Thetford explained that the bus will only go forward, since the school district
owns the first house the bus can pull in.

Mr. Bafaro said these kids go to school all year, and are currently using the same
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bus path. Bafaro said staff is with the students when walking to and from the
Trimet bus.

Chairman Beck said the intersection at 21" Ave. and Cedar St. could use a
restrain ing line,

Mr. Holan said staff wiII mention it to the Traffic Control Board .

OPPONENTS: None.

OTHER: None.

REBUTTAL: None.
(7:53 pm)

Chairman Beck closed the public hearing at 7:53 p.rn. and broug ht the meeting
back to the Commis sion for discussion,

COMMISSION DIS CUSSION:

Commissioner Arnott said she believed everything had been discussed.

Chairman Beck said he would like a condition about exterior lighting added to the
Conditions of Approval.

Mr. Holan said he had written one about glare,

Commissioner Nakaj ima said the occupancy load should be stated in the
Conditions of Approval.

Mr. Holan said staff would add a condition stating no more than twenty students at
one time unless there is a special occasion,

Chairman Beck stated that the Fire Dept. will look at the plans during the review
process, and the school district has many regulations they have to follow.

Commis sioner Nakajima said she would prefer the conditions state no more than
twenty-five students at one time - hoping the program will expand a bit.

Chairman Beck said he was fine with twenty-five.

Commissioner Nakajima made a motion to approve Conditional Use Permit
CUP-IO-00383 with Conditions of Approva l as discussed, Commissioner Arnott
seconded. Motion passed 6-0.

2.3 ACTION ITEMS: None.
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2.4 WORK SESSION ITEMS: None.

3.0 BUSINESS MEETING:

3,1 APPROVAL OF MINUTES: Commissioner Miller made a motion to approve
the minutes of the June 21,2010, meeting. Commissioner Nakajima seconded.
Motion passed unanimously with a voice vote .

3.2 REPORTS FROM COMMISSIONERS/SUBCOMMITTEES: None.

3.3 DIRECTOR'S REPORT:

Mr. Holan gave the Commission a handout titled "Planning for the Future". Holan
explained that this was part of Periodic Review, and was an attempt to get
responses from people in the community. Holan said staff will be at three
Farmer' s Markets, and three display ads in the News Times . In
September, staffwill follow up with a summary of peoples ' input. Holan said
staff wanted to make the Planning Commission aware that this is coming and will
start discussion regarding policy.

Chairman Beck asked whether this will be on the website, and whether this will
be sent in the utility billings .

Mr. Holan said it has been in the utility billings and will be put on the website,
and staff is looking to get it translated into Spanish.

Mr. Holan said there would be no Planning Commission meetings for the rest of
the summer. The Economic Opportunity Analysi s has not been formally adopted,
and staff is discussing with DLCD whether this needs to go to the Planning
Commission. The next scheduled meeting will be on September 7, 2010, to
hold the public hearing on the Transportation System Plan.

Commissioner Miller asked when enforcement would begin on the sign
ordinance.

Mr. Holan said education about the ordinance will continue until after June.
Information has already been in the utility billings. Holan said beginning in July
and on through September staff will begin enforcement by telling residents and
business owners they are out of compliance, and how to be in compliance. Holan
said on October 1st staff will begin regular enforcement measures .

3.4 ANNOUNCEMENT OF NEXT MEETING: Next meeting is scheduled for
September 7, 2010.

3.5 ADJOURNMENT: The meeting was adjourned at 8:12 p.m.
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Respect fully submitted by:
Marcia Phillips
Assistant Recorder



£~~I~~WCOMMISSION MEETING MINUTES
FOREST GROVE COMMUNITY AUDITORIUM
September 7, 2010 -7:00 P.M. PAGE 1 of 16

1. CALL TO ORDER:

Chairman Beck called the meeting to order at 7:06 p.m. City Counselor, Ron Thompson,
was in the audience.
Planning Commission Present: Tom Beck, Al Miller, Lisa Nakajima, Luann Arnott and
Charles Kingston.
Absent: Carolyn Hymes, Fred Smith,
Staff Present: Jon Holan, Community Development Director; Derek Robbins , City
Engineer; Anna Ruggles, City Recorder.

2. PUBLIC MEETING:

2.1 PUBLIC COMMENT PERIOD FOR NON-AGENDA ITEMS: None.

2.2 PUBLIC HEARING:

A. Transportation System Plan - proposed update to the City of Forest
Grove's Transportation System Plan. The plan includes goals and policies,
plans and proposed projects for the preservation and improvement of the
city 's pedestrian, bicycle, roads and transit system.

(8 :33 pm) Chairman Beck opened the public hearing and called for the staff report .

Jon Holan introduced Derek Robbins , City Engineer, explained that Mr. Robbins
has been the project manager on the TSP and would be doing the presentation. Mr.
Holan said two pieces of correspondence had been received: one letter was from
Oregon Department of Transportation dated 912/1 0, and the other was from Joshua
Naramore of Metro dated 8/26/1O.

Chairman Beck asked staff to comment on the fact that there are signal lights
within a block of each other along TV Hwy, and now ODOT is objecting to the
signal at Yew and Adair Streets because there is a rule that lights have to be a half
mile apart . Beck stated that as he drives through Cornelius the signal lights are
closer together than a half mile, and wanted to know how there can be a rule that
says it cannot be done.

Mr. Robbins stated that there are some intersections that have been there awhile
that may not meet this standard . Robbin s said this rule may not have been in place
at the time the signals were installed.

Chairman Beck said this is an issue that needs to be addressed at some point, and if
someone from ODOT comes to this meeting the question should be asked.

Mr. Robbins then began his presentation. He said the purpose of this meeting was
to obtain a recommendation to the City Council for approval of the proposed
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update to the TSP. Robbins gave a general overview of the proposed TSP update
along with staff recommendations, and asked for questions from the
Commissioners in order to gain direction for the update . Robbins said that changes
recommended at the last work session have been addressed, and there are still a few
small changes to be made. Robbins said those changes will be completed before
final adoption. Robbins explained that included in the staff report was a summary
of the proposed changes from the consultant. Robbins said that several criteria were
considered throughout the update process, along with previously determined
projects and future need. Robbin s said needs fell into two main categories: the first
category was the revenue forecast scenario and the second category was other
projects that at some future time may be pursued when additional funding sources
become available. Major outcomes of the TSP update include the following
changes : it extends the planning horizon to 2030, it identifies the most valuable
transportation system improvements that can be reasonably funded over the next 20
to 25 years , it refreshes the capital project list for all transportation modes, and it
develops a plan (Access Management Plan or AMP) to enhance local access and
mobility along Highway 47.

Mr. Robbins stated that in their letter to staff, ODOT made the comment that more
study needed to be done regarding the proposed improvements at Martin Road.
Robbins said the proposed improvements would include a five leg round-about,
and an extension of Holiday St. at some time in the future. Robbins said ODOT
also commented that an additional study circle be added to the Preferred Plan
Roadway Network map.

Chairman Beck said he was a member the TSP 's Project Advisory Committee
(PAC) , and from the Transportation Committee's point of view, the struggle has
consi stently been ODOT's standards for the Hwy 47 bypass, which ODOT
considers a rural road so the standards for access are pretty severe. ODOT does not
like a lot of access, so trucks can move along . Beck said ODOT 's desire is in
conflict with the City'S need to have access in the northwest corner of town . Beck
said in his opinion the half mile spacing of signals is more valid on Hwy 47 than on
TV Hwy. The city has talked about an access for Hawthorne St., but it is too close
to Porter Rd. and Martin Rd., so putting a round-about at Porter Rd. that is not
signaled would open up the possibility of having a signal at Hawthorne St.
according to ODOT standards.

(7:37 pm)
Mr. Holan stated for the record that Holiday St. is not being dropped off the list of
constrained projects, since it is not on the list. Holan said it is Heather St. that is
being dropped off the list. Holan said there is a question about the alignment of
Holiday St., and it will require further study. Holan said there are other higher
priority projects as far as the City is concerned.

Mr. Robbins said the other ODOT comment was regarding the Adair St.
intersection improvement. Staff would like to see a signal at Adair and Yew
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Streets. Robbins said OOOT did not agree with the traffic signal, and would like to
see it taken out of the TSP.

Mr. Holan said 00O'Tsupports making Mountain View a four-way intersection by
extending Mountain View north and bending it over to connect with Yew St. .

Mr. Robbins said the Transportation Committee felt the Mountain View Rd.
improvement was difficult to construct in the short term due to land use in the area.
Robbins said it is difficult for cars and pedestrians trying to cross over to Yew St.
or trying to make a left turn with cars coming westbound around that corner due to
a lack ofvisibility.

(7:40 pm)
Chairman Beck stated that there are a couple of intersections in town that fail the
standards for traffic flow. Beck said one is Maple St./Fern Hill /Hwy 47 and the
other is Adair St./Yew St.. Beck said the committee discussed several solutions.
Beck said the first solution would be to have vehicles turn right onto Hwy 47, go
down to Mountain View and make a u-turn if they want to go to Hillsboro, but the
committee did not like that. Beck said the next solution would be to have Mountain
View go up between the Ford dealer and the RV park, bend through the mobile
home park over to Yew St., so people coming down Yew St. would swing over to
Mountain View and use that light to get across and turn east to go to Hillsboro 
that is the solution OOOT said they liked. Beck said it is the best solution, but the
problem is there is a lot of land being used by someone else. Beck said there is a
right-of-way straight up from Mountain View, but the City would need a right-of
way to bend over to Yew St. and that is expensive. Beck explained that OOOT said
a light at Yew St. would increase the chance of accidents . Beck said the biggest
problem raised in the committee discussion was that the flow of traffic on Hwy 8
could conceivably cause traffic to back up from Mountain View to the nearby
intersection, and that is a possibility. Beck said if the signals are timed the problem
could be avoided. Beck said that the Transportation Committee came to the
decision to put a light on the Yew St. intersection, because it seemed like the only
solution to fix a real problem that exists today.

(7:50 pm)
Chairman Beck stated that in the report the maps the Planning Commission keeps
asking the consultant to change have not been changed. Beck said the maps need to
be changed. Beck said one map shows Hawthorne connected to Hwy 47, and it is
not. Another map continues not to show Pacific Ave. past "E" Street as a county
road.

Mr. Robbins agreed and said the report also needs to show sidewalks at 18th Ave.
because there are sidewalks there as of last year.

Chairman Beck said he wonders why, with the cost of things , the City feels the
need in general to put sidewalks on both sides ofthe street. Beck said on
Hawthorne St. all the way from 12th Ave. to 26th Ave. sidewalks on one side of the



PLANNI NG COMMISSION MEETING MINUTES
FOREST GROVE COMMUNITY AUDITORIUM
September 7. 2010 - 7:00 P.M. PAGE 4 of16

street would solve the pedestrian traffic problem, and it would cut the cost in half.
Beck said he thought it is an issue the City Council should consider as a matter of
policy.

Mr. Robbins stated that the TSP is an overall plan showing sidewalks on both
sides, but at a later date the City can look at the details of the project and make that
decis ion. Robbins said th is might be something that could be put in the goals .

Chairman Beck said he disagreed. Beck said when the list of projects is short due
to bigger expenses on the projects; it makes a difference if there is a policy
statement that the priority is to get sidewalks on only one side, so more projects
could be done.

Mr. Holan said the Commission may want to include this as part of Goals &
Policies, Pg. 2-5, Section E in their recommendation to the City Council.

Chairman Beck suggested putting a Subsection 1 under Policy B on Page 2-5, that
says the first priority should be to have sidewalks on at least one side of the street.

Mr. Holan said there may be refinements on that, for instance, on collectors and
arter ials it may desirable to have sidewalks on both sides due to access.

Chairman Beck said if the rest of the Commissioners agree it will be included as a
recommendation.

Commissioner Miller said with sidewa lks on one side the City could make streets
wider in some areas.

Commissioner Nakajima said she agrees that collectors and arteria ls should have
sidewal ks on both sides for safety.

Chairman Beck suggested adding, " . . .where it is consistent with pedestrian
safety" .

Commissioner Kingston agreed with adding the statement to the recommendat ion
to the City Counci l, but questioned whether putting it under Goal 4 and Policies is
where the comment belongs. Kingston explained that Pages 2-4 and 2-5 are broader
goa ls, and the comment is more specific.

(8:04 pm)

Mr. Holan suggested putting the comment under Goal 10 which talks about
effic iently using funding sources to implement transportation system
improvements.

Commissioner Nakaj ima said it would be more appropr iate under Goal 10.
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Commissioner Kingston agreed that the comment should go under Goal 10.
Mr. Holan noted for the record that the comment would be placed under Goal 10 as
Policy G, and would state, "First priority sidewalks constructed on at least one side
of the street consistent with pedestrian safety" .

Mr. Robbins said on the sidewalk map Figure 5.3 needs to be changed, because it
shows an old extension idea for 23'dAve. with sidewalks through an industrial
area.

Chairman Beck said he is concerned that there are two intersections in town that
are failed now, and they are not high on the priority list. Beck said he would like to
have some discussion about this .

Mr. Holan explained that if there were funding opportunities the projects would
move forward.

(8:07 pm)
Chairman Beck stated that does not address the issue. Beck said the committee
never discussed prioriti zation of the projects - this was a staff priority list.

Mr. Holan said that was correct. Holan said David Hill is Item # 1 because it is the
most eminent to be completed, and the one which has been worked on the most in
order to have that connection.

Chairman Beck asked staff to explain why the projects are listed in that priority in
order to give the Commissioners some understanding.

Mr. Holan explained that Item # 2 Hwy 47/Pacific Avenue is on the list because of
the congestion.

Chairman Beck asked if the funding from Walmart is available for this project.

Mr. Holan explained the funding from Walmart was $150,000 and would not even
pay for the engineering.

Holan said Item # 3 is the Martin Rd./Hwy 47 intersection improvements, with the
idea that the City could construct a round-about as early as possible .

Holan said Item # 4 is Hwy 47I" B" Street intersection improvements, which is a
relatively small ticket item. Holan said this intersection is a source of concern from
a safety standpoint, so it is believed this is an important improvement.

Holan said Item # 5 Fern Hill Rd./Maple St. is certainly a high priority for a variety
of reasons; including the Fern Hill Wetlands Interpretive Center and pedestrian
access.
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Chairman Beck stated that the biggest issue with that intersection is the school bus
barn is south and Waste Management runs their trucks through that intersect ion, so
there is a huge amount of truck traffic in that area. Beck said the staff report states
that funding for this area would come from elsewhere.

Mr. Holan explained it is an ODOT project, so a funding source could be through
the State Transportation Improvement Program, or through MTIP monies.

Mr. Holan said the 23'dAvenue extension is an important extension in order to
improve the circulation system in the City, and to get the connection up to Martin
Rd.

Mr. Holan said Hwy 8IPacific Avenue/ 19th Avenue boulevard improvements is a
long standing project that has been in existence in the RTP for some time. Holan
said one reason for its importance is pedestrian crossing across Pacific Avenue
particularly east of Hwy 47.

Mr. Holan said if the City is going to see the development of a west side
commercial area, the Thatcher Road realignment is important to help facilitat e that
happeni ng.

Mr. Holan explained the high capacit y transit expansion is just for the engineering
work that needs to be done on it, and is important because of what high capacity
transit can do for the City.

Mr. Holan said the Council Creek Trail is a regional project, and the City certainly
wanted to show support for it .

Mr. Holan said bike lanes and sidewalks is a complete the gap improvement. Holan
said this is an example of a project on which the City Council is trying to move
forward particularly regarding sidewalk gaps. Holan reemphasized that just
because a project is a lower priority does not mean it is going to get lower priority
in terms of funding. It may move up if funding is availabl e for the project.

Mr. Holan said "E" StreetlPacific Avenu e/19th Avenue is a lower priority because it
will be funded by development as it occurs west of "B" Street and south of Pacific
Avenue.

Mr. Holan said the "B" Streetl23rd Avenue intersection improvement is a relatively
small project, so could potentially happen sooner.

Mr. Holan said staff believes the Hwy 47/Purdin Road intersection improvements
are important, given the situation regarding fatalities that have occurred there, and
ODOrs desire to make those intersection improvement s (the round-about).
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Holan said the Commission's recommendations for changes would be welcomed.

Chairman Beck said he would like some comme nts from staff regarding the t\110
intersections that fail - one is not on the project list and the other is not prioritized
very highly - even though it is not very expensive. Beck said this is a matter of
policy on doing traffic studies and then ignoring them .

Mr. Holan explained this was discussed by staff as well. Holan said the case with
Yew St./Adair St. is what OOOT will allow, and whether that intersection
improvement could be done.

Mr. Robbins said that right now it is not on the Regional Transportation Plan, and
would need to go through an amend ment.

Mr. Holan stated that given the OOOT letter, it is highly unlikely that OOOT
would support the project.

Chairman Beck said if the City is going to do a plan, and do studies to come up
with evidence, staff needs to comment on why the evidence is being ignored. Beck
suggested that staff include some discussion of the deficiencies and why they are
not being addressed. Beck said in looking at the list of intersections, many of them
rate as a "0 ", so it is difficult to write a thirty year plan and pretend that these
intersections are not going to fail. Beck said there needs to be some discussion
about what to do about these intersections.

Chairman Beck said something the Planning Commission has struggled with over
the years is, for examp le, over in the Willamina/Hawthorne/Ze'" Ave. area where
there are sections of the city with no road plan. Beck said a developer submits what
he/she wants, but the City has no road plan for streets in that area and what the
deve loper wants does not always work the best, so the advantage to the TSP is
when a developer submits an application he/she knows the street improvements
will be required at his expense.

Mr. Holan said it also gives staff the policy basis for requir ing these improvements.

Chairman Beck said that one of the discussions the Transportation Committee had
was concerning extending 19th Avenue all the way to Ritchie Road, so traffic
coming into town from the west would immediately turn onto 19th Avenue, a one
way street, and Pacific Avenue running past the cemetery would be one-way the
other way. Beck said another discussion the Committee had was a potentia l
connection between Fern Hill Road and Poplar St. that was not Hwy 47, whic h
OOOT liked. Beck explained that these are examples of ideas the Transportation
Committee talked about regarding how to make the system work better.
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Mr. Robbins said the last of three comments that came in fro m Metro pertained to
the City 's list of financially constrained projects and the preferred program.
Robbins said what Metro is saying the City needs to do is amend the Regional
Transportation Plan to reflec t the City ' s latest TSP update , and what the City is
showing as its most important projects.

Mr. Holan said there are approximately $18.4 million worth of City projects on the
financia lly constrained RTP list that staff believes could be taken off and be
replaced with $15.8 million of needed projects. Holan said because $15.8 million is
less than the $18.4 million. Metro should have not have an issue with this.

Mr. Robb ins showed the list of projects staff is proposing to remove.

Chairman Beck said Thatcher Road realignment appears to be number one on this
removal list, which must be an error, and if Thatcher Rd. is removed it will change
the total. Beck said the numbers need to be correct, since staff is making a
statement based on the list.

Mr. Robbins said the correction would be made.

PROPONENTS: None.

OPPONENTS: None

OTHER:

Teri Kroener, Executive Director of the Forest Grove Chamber of Commerce,
2417 Pacific Avenue, Forest Grove, OR 97116.

Ms. Kroener said a lot of her questions had already been answered. Ms. Kroener
said Forest Grove has some serious traffic pattern issues. Kroene r said she was
concerned about Mountain View Rd. being built through the trailer park to connect
with Yew St.. Kroener said the Hwy 47/ Pacific Ave. intersect ion was another
major concern, and was not addressed in the report as much as she thought it would
be. Kroener said she was happy that the traffic impact from the new Walmart has
not been as bad as projected, although it is not yet the holiday season.

Ms. Kroener said she understood that the City is planning for the next twenty years,
but wanted to state that the TSP will have an affect on existing businesses now and
on into the future. Kroener said some businesses have invested millions of dollars
in the industrial area for the long term, and one of the major concerns is the
Hol iday St. connection. Kroener said staff has met with the primary land owners in
that area, and it looks great on paper, but moving the extensio n to the north is a
concern. Kroener said the concern is that once the recommendation is on the books,
it affects the future sale and development of the property. Kroener said moving the
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route to the north seriously affects the Henn ison Cold Storage property , but it does
protect the property owned by Growth Properties, because the other proposal
would have gone right through their property and taken out their operations.
Kroener said Growth Properties is an international company that has invested
millions in Forest Grove, and proposing to put a road through their facility would
not be sending a good message as a business community. Kroener said even if the
recommend ation has to go forward with the northern alternate route, there should
be some stipulation that it is ju st for the record, because this is such a concern for
those property owners. Kroener said development and growth are important , Forest
Grove has a serious prob lem with traffic flow, but requested that the Planning
Commission take into consideration as it makes its recommendation to the City
Council the businesses that are being impacted now, and not just the ones that will
be coming along in the next twenty or thirty years .

Chairman Beck gave some background behind Ms. Kroener ' s comments. Beck said
there were two issues with Walmart being built ; the truck traffic that needs to
supply the store, and the customers that need to go there. Beck said if a connecto r
is built that connect s Hwy 47 near Martin Rd. to Walmart, will Walmart customers
use that as a way to go north on Hwy 47. Beck said the connector would take them
through an industrial area, and owners there are concerned that the increased traffic
will cause problem s. Beck said rather than having 24th Ave. connect, it would be
better to go further north and connect with Holiday St. in Cornelius. Beck said the
other side of the issue is that if there is an accident on Hwy 8 between Forest Grove
and Hillsboro, the connecter would be an alternative route.

David Morelli, 1320 Ceda r St ., Forest Grove, OR 97116. Mr. Morelli stated that
Hwy 47 and Pacific Avenue is the busiest intersect ion in town with the highest
accident rate, and as the City plans its transportation system for the next twenty
years, the City needs to deal with it. Morelli said depending on the data source,
traffic is from 92- 100% capac ity on the thirtieth day. Morelli said what that means
is for one month out of the year it is overcastting, and the City needs to do
something about that. Morell i said that as the City plans for the transportation
future of Forest Grove that intersection needs a real fix, and not some sort of a
bandaid. Morelli stated that the TSP suggests a study area for that intersection.
More lli sugge sted that by extending the one-way couplet the City can obtain a
30-50% increase in capacity at the intersection, and the streets can be reduced from
the current 112 feet in width to a pair of 50 or 60 foot right-of-ways; which cuts the
crossi ng time in half. Mr. Morelli showed a map of the intersection area, and
explained how the improvements could be made. Morelli said ODOT's plan is to
widen the highway, take out the frontage of the adjace nt properties, make a longer
signal and make longer cross times, which would make it even worse.

Mr. Morelli stated that the second highest accident rate is at Yew St. and Adair St.
Morelli said the long term proposa ls are to extend Mountain View and come
through either the Ford dealership or the trailer park and the industrial sites to the
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north , which is going to be expens ive. Morelli said this may be what the City has to
do in the long term, but in the short term there needs to be a traffic signal. Morelli
explained that Walmart has paid $150,000 as an impact fee, which is more than
half the cost of the light as opposed to $2,5 million to extend Mountain View Rd.
Morelli stated that the City needs to do a better job of industrial development - the
City needs a local plan for truck traffic.

(8:45 pm)
Mr. Morelli explained that ODOT has said they do not want the signal lights too
close together. Morelli said ODOT's standard states half a mile between
intersections that are lighted, but that standard is for two-directional traffic. Morelli
said ODOT does not have a standard for one-way streets and one directional traffic.
Morelli said the reason a standard is not needed is because it is a trivial exercise to
time lights on a one-way street no matter how close they are together. Morelli
stated that traffic in Hillsboro does not back up, because the lights are timed .
Morelli said this section of road should not have to meet distance requirements for
signal s, because it is not a two-way street.

Mr. Morelli said there is a proposal for a round-about near Martin Rd., and it is a
good proposal, but it is not going to happen for five, ten or more years. Mr. Morelli
suggested that this road has more than enough room in the median for a traffic lane,
so that traffic coming out onto the main road can accelerate over a length of 200
400 feet to get up to speed and merge properly with oncoming traffic while
protected by having through traffic in the left hand lane. Morelli said now they
must get up to speed in 20-30 feet. Morelli said this improvement would not be
expensive; a can of paint and a sign that says through traffic keep in left lane.
Morelli stated that this is something ODOT could do tomorrow, and it would
increase the safety and capacity of that intersection.

Mr. Morelli showed a map of the roads in the Tom McCall school area, and stated
that the area is intended to be developed with high density residential. Morelli said
if nothing is done, all of that traffic will go in front of the school. Morelli said 19'b

Avenue could be pushed clear through to connect with Strasburg Rd. at the far end,
and be labeled as a neighborhood route . Morelli said this would provide a thru
street for eastbound traffic in the morning that would not go past the school, and
westbound traffic would travel on Pacific Ave. at night after school is out, and the
connection would provide service to the area,

Mr. Morelli said the City needs a local truck route. Morelli said that is where the
Holiday connection comes in, and there also needs to be street connections in the
industrial area in the southeast part of the City - trucks should not have to cross the
railroad tracks and interfere with all of the auto traffic to move across that
industrial area . Morelli said we need to treat our industrial areas better .

Mr. Morelli said if the City is going to propose a bus route, it should serve our
employment opportunities, Morelli said the bus route should connect with those
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places where people work, so people who live in the area can go by transit to the
places where they work instead of long bicycle rides, walking in the rain, or driving
single owner vehicles to jobs that mayor may not be highly paid.

Mr. Morell i said the City has two routes that flood regularly and they do not appear
on the TSP map like the City is not planning to fix them. Morelli said he knows the
City is really planning to fix these routes, but the streets need to show on the map.
Morelli said these two routes include "B" Street north of the bridge and Fern Hill
Rd. from the river north. Morelli said "B" Street is inside the city limits, and Fern
Hill Rd. is inside the city limits, but is considered a county road . Morelli said in
both cases what the roads need is an additional 6-18 inches of grade . Morelli said
the City needs to consider how much traffic time is lost each time those routes
flood - peopl e traveling to jobs from east county have to detour, and how does the
City provide emergency services out to Gaston .

Mr. Morelli pointed out that Nichol s Ln. and Watercrest need to align to get rid of
the off-set and high angle turn. Morelli said this needs to be designed before that
area develops .

Mr. Morelli said Hwy 47 has the potential of cutting Forest Grove in halfjust as
Hwy 8 has the potential of cutting the City into quadrants . Morelli said it is
difficult to get across these two highways , and Metro would like to see 500-foot
distances and ODOT would like to see three mile distances between crossings.
Morelli said when a light is put in at "B" St. and a light at Maple St., depending on
whether those lights are coordinated or discoordinated, will either improve the
crossing at Elm St. for free or destroy it - which means whoever is doing this needs
to take that into consideration. Morelli said coordination oflights is not considered
at this time, and it would be nice to have a goal in the TSP that says they have to
consider this - but the City cannot tell ODOT what to do.

Mr. Morelli explained that he was a member of the PAC, and when the chapter on
Goals and Actions was done the group turned in many pages of goals and actions .
Morelli said many of the suggestions did not appear in the report.

(9:01 pm)
Mr. Holan said the Chamber of Commerce comments about Holiday St. presents a
particular issue for the community because of the fact that the Holiday connection
is on the RTP, and the City has to be consistent with the RTP. Holan said the City
recognizes the potential impact on the industrial businesses out there, and that is
why it is not shown on the financially constrained list as this time.

Mr. Holan said regarding Hwy 47 and Hwy 8, the suggestions Mr. Morelli pointed
out are viewed by the City as a long term proposition, and that is the primary
reason it is shown as a future study area. Holan said if the City were to do that
project, it would probably take all the funds for the financially constrained projects.
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Mr. Holan said the Martin Rd. acceleration lane is an issue the City can speak with
aOaT about. Holan said the question is how specific does a TSP get in terms of
some of these suggestio ns, which are more engineering in nature . Holan said this
could be carried out as an interim mea sure, but questioned whether it was
significant enough to include in the TS P.

Mr. Holan said the extension of 19th Ave . and Pacifi c Ave . to Ritchey Rd. is
conceptually included in the TSP , and the only difference is wh ether 19th Ave . is
brought in at a ninety degree angle or more of an arc . Holan said this is more of a
detailed engineering study than the TS P is intending to show.

Mr. Holan said the need for a local truck route can be discussed by the Planning
Commissioners. Holan said the route Mr. Morelli shows is incorp orated in the TSP.

Mr. Holan said the bus route is conceptual, and the City has already approached
Tr iMet about expanding, but the City is runn ing into difficulties. Holan said the
City is doing a test proposition with Ride Connection right now, but it is gea red for
the elderly. Holan said Mr. Morell i' s point is well taken that some transit
connection to industrial areas should be considered.

Mr. Holan said regarding the two roads that flood ("B" St. and Fern Hill Rd.) could
as easily be includ ed as part of the Capita l Improvements Program so would not
need to be included in the TSP. Holan said one argument to inclu de it in the TSP is
that nothing has been done yet, and it is certainly needed, but on the other hand it is
something that could be handled by other means such as including it as a
recommendation to the county for those types of improvements.

COMMISSION DISC USSION:

Com missioner Kingston said it is a policy decision the City Cou ncil will have to
make as to whether the City will let OOaT know what we see as making our
community more viable, or whether the City will bend to what we think a OaT
will allow us get away with. Kingston said he wants to be assured that staff and the
consultant listen ed to and took under advisement the sugges tions made by the PAC.

Mr. Holan said many of the suggestions made by Mr. Morelli in his testimony have
been incorporated in the TSP.

Chai rman Beck said Mr. Morell i's comment about suggestions not being included
were having to do with the act ion part of the Goals and Policies and making that

section more specifi c. Beck said he could not recall why the suggestions were not
included. Beck said overall the TSP reflects a good deal of what the PAC thought.
Beck said people were intrigued by extending the couplet down Hwy 47, but were
not ready to say we need to do it now. Beck sa id PAC thought it was a good idea
and should be kept on the table. Beck said what we do have on the table for Hwy 8
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and Hwy 47 is to put in right hand turn lanes going west on Hwy 47, have a right
hand turn lane when coming south on Quince St. coming into the city, and when
traveling east on Hwy 47 traffic can swing onto Hwy 47 south (no separate lane).
Beck said Mr. Morelli referred to these types of improvements as "bandaid
solutions" which in some sense is an accurate description.

Commissioner Nakajima said she was glad the couplet is on the study list. Nakaj ima
said she has tremendous concerns about the impact on the Haagen/Ace Hardware
property. Nakajima said splitt ing off the Camelot Care property would have an
impact on the Haagen property, and while that property is open right now,
Nakajima said she is not sure it is the best answer. Nakaj ima said it is intriguing, but
was not sure that is what she is willing to stand behind because it needs more study.
Nakajima said the Ritchey Rd. end of the proposed road improvements impacts a lot
of properties especially with the traffic circle, and some of the properties may be
tied up for years, so it may never happen because the property owners do not want
to partic ipate - unless the City condemns them.

Chairman Beck said it is a conundrum because all of that property is zoned multi
family, the property owners do not want to develop it, but as long as it is zoned
multi-family it is beneficial to show where the City would want a road. Beck said if
that area is developed , another road besides Ritchey Rd. would be needed. Beck
said in a situation like this, he was in favor of showing where the City'S intention
would be to put a road. Beck said a new house was recently built there, and
wondered if the owner s knew they could someday have a road in their backyard .
Beck said it should be shown on a map so property owners will know what will
probably happen if the area is ever deve loped. Beck said it would have been good
to have done this ten years ago for the Hawthorne St./261h Ave. area instead of
having the mish mash of streets the City has now with all the deve lopers of
subdivisions who were trying to maximize their profit. Beck said he would argue to
include the Richey Rd. end of the couplet as a proposed scheme that may or may
not happen.

Mr. Holan said at the time the City was looking at Gales Creek Terrace PRO,
which was to be located in that area, the other property owners to the west were
looking at the pros~ects of developing their property, and they included essentially
an extension of 19 Avenue.

Comm issioner Nakaj ima said her issue was not so much with the extension of 19th

Ave . as it was with the traffic circle, which requires a lot of land.

Mr. Holan said the traffic circle is something that will have to be studied. Holan
said what the Commission is suggesting is to show something more than the green
arrow on the map.

Chairman Beck said that was correct.
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Commissioner Miller asked whether staff had any projected dates for comp letion of
any of these projects, because several of the projects appear to be 10-20 years out 
these projects are not going to happen in the next 5-10 years.

Chairman Beck stated that the thing that would make them happen is a huge
economic boom.

Commissioner Nakajima said she likes multiple accesses and understands the
industrial areas concern , but any time there is an accid ent on Pacifi c Ave. it is
difficul t to get around and trying to keep Forest Grove connected is important.
Nak ajima said Hillsboro is great, because it has multiple east/west accesses.

Chairman Beck said he would like to see comments about the flooded roads. Beck
said the City has prob lems and should be try ing to figure out what to do about them
- especially "B" St., whic h is a main entrance into town .

Chairman Beck said one of the things the staff report asked the Commission to do
was to make a decision about Yew St. Beck said it is current ly in the plan as a
signal. Beck said his own personal opin ion is to leave it in the p lan as a signal,
testimony has been heard, and Beck suggested moving it to the City Council as a
recom mendation.

Mr. Holan said that staff needed to menti on one thing before the Commiss ion made
a recommendation, so the Commission would be aware of the implications. Holan
said if the recommendation is inconsistent with the state highway plan it is
conceivable that ODOT could appeal and the City could lose at the Land Use
Appeals Board.

Chairman Beck said he has found Mr. Morelli to be a very careful investigator, and
if Morelli says one-way streets do not have the half mile rule he is correct. Beck
said he was in favor of leav ing the recommendation in, and asked the
Commiss ioners if anyone wanted to make a motion to remove it. None of the
Commissioners chose to make a motion.

M r . Holan read th e recommended changes:
1. Show a clear proposed roadw ay extension line of 19th west of B Stre et

to Ri chey Road .
2. Co r rectio ns on Sidewa lk M ap - Show proposed sidewalks on

Hawthorne south of 19tb to Hwy 47.
3. Show correcti ons to Road way Jurisdiction Map - Pac ific Avenue west

of "E" Street is a cou nty road and "E " Street belongs to the City.
4. Co r rectio n to Roadway Map - Hawthorne cur rently does not con nect

to Hwy 47.
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5. Add an explanation as to why certain transportation deficiencies are
not being addressed now in regards to the proposed project pri ority
listed in Chapter 10.

6. Add a comment with respect to the need for improvements to Fern Hill
Road and "B" Street as it relates to flooding.

7. Add new Policy lO-G to only require sidewalks on one side of a local
street as a minimum requirements.

(9:27 pm)

Commissioner Miller mad e a motion to recommend the proposed
Transportation System Update to the City Council with th e amendments as
noted. Commissioner Arnott seconded. Motion passed 5-0.

2.3 ACTION ITEMS: None.

2.4 WORK SESSION ITEMS: None.

3.0 BUSINESS MEETING:

3.1 APPROVAL OF MINUTES: Commissioner Arnott made a motion to approve
the minutes from the July 19, 2010, meeting as written . Commissioner Nakajima
seconded. Motion passed 5-0.

3.2 REPORTS FROM COMMISSIO NERS/SUBCOMMITTEES: None.

3.3 DIRECTOR'S REPORT:

Mr. Holan said Metro has recently adopted its RTP, and there are requirements
staff will have to review. The intent is through the periodic review
the City will reexamine the need to amend the TSP as a result of any policy
changes that may be created through the periodic review process. It is at that time
the City will bring the TSP up to date to the current RTP standards, and the City
has until 2012 to do that.

Mr. Holan said the periodic review process will keep the Commission busy for the
next few months. Staff has been proceeding with the Comprehensive Plan update.
In land use planning there is typically a five step process: data collection, data
analysis, alternatives identification and analysis, selection of the appropriate
alternatives, and prepare and adopt the plan. Through the entire process the City
has been asking for citizen input through the initial inserts done last December
before the Annual Town Hall Meeting, through a series of three display ads
appeared in the newspaper prior to three sessions staff held at the Farmer' s
Market generat ing people' s comments. Now staff wants to proceed with some
discussion with the Commission to talk about various pieces of information staff
has developed, as well as talking about policy options. Policy selection will not
happen at this time, but rather there will be discussion about policy alternatives.
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The Commissioners were given a memo showing tentative dates for the
discussions. The Commissioners were also given a table showing the results of
the surveys where people expressed what they thought were very important
projects. The four highest areas of interest were jobs, the importance of
maintaining the small town feel, local shopping, and walkable neighborhoods.
The lowest prioritie s were mixed use development, increase code enforcement,
affordable rental housing, increasing density in the town center and building more
roads.

Mr. Holan said the next meeting will be an overview of the Periodic Review
Completion schedule, results of the open house surveys, update of new regional
plann ing requirements and TGM project update.

Mr. Holan said the City Council approved the intergovernmental agreement with
ODOT on the transportation and growth management grant for looking at a
station comm unity in the Oak SI. industrial area.

Mr. Holan said CCI is still discussing the topic for the Annua l Town Hall
meeting.

3.4 ANNOUNCEMENT OF NEXT MEETING: The next meeting will beheld on
September 20, 2010.

3.5 ADJOURNMENT: Meeting adjourned at 9:38 p.m.

Respectfu lly submitted by:
Marcia Phillips
Ass istant Recorder
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Minutes approved by the PAC on October 14, 2010.

1. CALL TO ORDER: A group picture was taken before the meeting was called to order.The
meeting was called to order at 5:05 p.m. by Chair Kathleen Leatham.
Present: Kath leen Leatham, Pat Truax, Philip Thias, Ruth Anne McCullough, Linda Taylor,
Dana Zurcher, Kathy Broom, Vicki Pich (arrived at 5:22), Liam Cooper, Jim Flory and
Council Liaison Tom Belusko, Jr.
City Staff: Colleen Winters, Tom Gamble, Bev Maughan
Guests: Christine Kidd, Jerry & Margaret Hoerber, Bonnie McCabe

2. CITIZEN COMMUNICATIONS: Philip presented a Certificate of Appreciation to Bonnie
McCabe for her work and achievements during her tenure as the FGHS Drama Director.

3. APPROVAL OF PUBLIC ARTS COMMISSION MEETING MINUTES OF AUGUST 12,
2010: Pat moved, seconded by Jim that the minutes be approved.

4. ADDITIONS/DELETIONS:
Addition: Chalk Art Event/Booth

5. BUSINESS:
A. Mini-Grant Consideration: VAA Annual Artist Event. Pat moved, seconded by Jim,

to grant $500 from Meet the Artist Funds for advert ising in the News-Times and Argus
to promote the upcoming Annual Artist Event. With Pat, Philip and Dana abstaining,
the motion passed 6-0.

B. Dedication of Art Event: Oct. 6 at 6 p.m. Mayor will dedicate the art in memory of
Dale Mitcheltree; Philip will speak about the project and introduce artists; TVCTV will
be there to document the event. Dale's wife, Audrey, has been invited to attend. A
reception for the artists was suggested and Margaret Hoerber offered to host it at VAA.
All commission members should bring an appetizer and donations will be requested for
addit ional food and wine from local vendors. Kathleen suggested the commission pay
for lodging for Stuart Nakamura since he will be coming from Seattle that morning and
we want him to stay for the reception that evening. Pat moved, seconded by Vicki, to
spend $100 from the bench installat ion expense for Stuart's lodging. Vote was
unanimous yes. The dedication ceremony committee will discuss and determine the
appropriate plaque to honor Dale Mitcheltree and its placement. Kathleen wants ideas
of everyone that needs an invitation.
Discussion ensued on locating Robert Foster's bench on Main Street because of the
many events that are held on Main Street. Tom BeLusko will contact the owner of
Collection in the Attic to see if placing the bench in front of north window would be
acceptable.

C. Art Donation Update: Linda Taylor: Anna Alexander had to cancel her appointment
to bring her art into the Library. So hopefully they will get together soon, but no
vlewinq as of today. (Interactive means children can touch her art.)
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D. Meet the Artist Dinners Update: Vicki and Dana will contact Preston Alexander to
coordinate an outside dinner before end of September/early October for the next Meet
the Art ist Dinner.

E. Postcard Update: Kathleen Leatham: The postcards costs wholesale are 25 cents
each...we can't sell them for that because there are many places in town that will be
selling them for 50 cents. Ruth Anne will contact the TITG and see how many
postcards they would like to have to sell.

F. Economic Development Tourism: Pat Truax: The wayfinder signs for the city are
ready for bidding and product ion and a sample sign was put up on Sunset Drive.

G. Chalk Art Booth: Linda Taylor: Booth free of charge in front of Izgara's Restaurant.
10 x 10 canopy and bring our own tables. We'd need display board, brochures,
postcards, donation can, mini-grant applications, kids stuff to do-pens, black
postcards where they could create design them, weaving where kids could work with
group art project, or whatever. Ruth Anne, Kathy, Kathleen and Vicki agreed to
volunteer at the booth throughout the day.

H. Finance Report: Reviewed; a check for Robert Foster's bench has been processed
and the others still need to deliver their benches. No other comments or questions.

6. COMMISSIONERS' COMMUNICATIONS:
Philip: FGHS: Alumni reception at Valley Art this coming Saturday with art, food and drink
from 2 - 4:30 p.m. He also reminded the commission that Valley Art commissioned artists
Jan Shield, Bob Schlegel, and Susan Dey to produce panels at the Chalk Art Festival that
will be added to the City's art inventory.
Kathleen: Her artist friend wants to donate her woodcuts . Next agenda we will discuss
process to obtain art.
Linda: Library: She will have a Pacific University work study student to cover every
Tuesday afternoon art activities from 4 to 5 p.m.
Tom: reported that City Council supported the WCCLS county-wide library levy on the
November election ballot.

7. STAFF COMMUNICATIONS: Colleen gave Kathleen kudos for coordinating the great ad
in the Washington County Arts Guide. Staff will not be working on November 11 in
observance of Veteran's Day. The Public Arts Commission meeting will be moved to the
4th of November.

8. ADJOURNMENT: Jim motioned, Philip seconded. Meeting adjourned at 6:15 pm.

NEXT MEETING: OCTOBER 14, 2010

Respectfully submitted,

Ruth Anne McCullough



Monthly Build ing Activity Report

September-10

2010-201 1

Period: . September-09 Period: September-10

Category # of Permits Value # of Permits Value

Man. Home Setup

Sing-Family New 6 $1,209,098 3 $872,247

SFR Addition B. All/Repa ir 6 $93,715 6 $81,227.

Mull. Fam. New/At

Group Care Facility

Commercial New .

Commerica l Addition 1 $1,998,721

Commercial All/Repair 2 $159,501 5 $74,066

Industrial New

Industrial Addition
-

Industrial All/Repair

Gov/Pub/lnst (new/add)

Signs 3 $3,100..

Grading 1

Demolitions 1

Total 14 $1,462,314 20 $3,029,362

Year-to-Date

2008·09

Permits
42

I
Value

$6,673,440]

2009·10

Permits
64

Value
$7,460,162

Sept 10

.

monthly bldg activity reports 2010-2011



To:

From:

Subject:

Date:

Memorandum

Mayor Truax and City Councilors

Anna D. Ruggles, CMC, City Recorder

Accept Resignation on Committee for Citizen Involvement

October 25, 2010

Jennifer Davis, Committee for Citizen Involvement term expiring December 31, 2011, has
informed staff of her desire to resign from the Committee for Citizen Involvement as per
her attached e-mail resignation.

STAFF RECOMMENDATION: Staff recommends Council accept the above resignation
and deem the seat vacant

CITY OF FOREST GROVE . P.O. Box 326 · Forest Grove, OR 97116-0326 • www.forestgrove-or.gov . PHONE 503-992-3200 • FAX 503-992-3207
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MEMORANDUM

TO: Mayor Truax and City Councilors

FROM: Ismoon Hunter- Morton, Adult Services Librarian
Colleen Winters, Library Director

DATE: October 25,2010

SUBJECT: Stewart History Room Presentation

This presentation will provide Council with an update on the background ,
progress , and future access of the Stewart Collection, a comprehensive resource
for local history research.

The Eric G. Stewart History Collect ion was gifted to the City in 1996 and contains
local history files and other historical materials collected by Eric G. Stewart
during his lifetime. It was the request of the trustee that the collection be
displayed and maintained in the Forest Grove Library.

Volunteers have been processing the collection since 2009, and will soon be
assisting staff in installing and providing access to the materials in the Stewart
History Room.

The history room will house Mr. Stewart 's collection permanen tly as a public
archive, as well as the Forest Grove Woman's Club, Forest Grove Gleemen, and
the library's oral history collections . The library staff is working with the Library
Commission to develop a policy regarding use and collection development of the
Stewart Room. Volunteers are instrumental to community access to the
collection , and will aid librarians in providing open hours for the secure reading
room upon complet ion.

CITY OF FOREST GROVE . P.O. Box 326 . Forest Grove, OR 97116-0326 • www.forestgrove-or.gov . PHONE 503-992-3200 • FAX 503-992-3207
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Memorandum
To: City Council

From: Jon Holan, Community Development Director

Michael Sykes, City Manager

Date: October 25, 2010

Re: Presentation on COO Recommendations and LCDC Hearing on Reserves

The purpose of this presentation is to bring the Council up-to-date on two significant
planning activities occurring at the regional and the state level.

Metro

The Chief Operating Officer released his recommendations August 10, 2010 on a
community investment strategy. While it has several components, I would like to focus
on two matters with the Council that has the most direct impact on the community:

UGB Expansion: The Council is most familiar with this part of the recommendation. It
involves proposed UGB expansion for large-lot industrial sites and residential. The
analysis performed by Metro indicates that there is no need to expand the UGB for
employment (general industrial and commercial) needs. The amount of expansion for
either the large-lot industrial sites and residential has yet to be determined. The need
for industrial sites varies from 200 to 1,500 acres. The City has submitted for 116
acres. At their meeting, MPAC voted to support the COO recommendation of 310 acres
in Hillsboro (9-8 vote with 2 abstentions).

One related factor with the large-lot indust rial program is that there is a proposed
large-lot refill program. Generally, the concept is that when a large-lot site is
developed, then another site is added. The focus for adding sites would be with in the
UGB as the higher priority. Attachment 1 is the proposed refill program developed by
Metro staff. Issues associated with the proposal are maintaining geographical balance,
variety of sites for different users and when a site is removed from the inventory.

1



For residential, the Urban Growth Report (UGR) indicated a need between 27,400 to
104,900 dwellings. Since the report Metro has identified 32,050 more dwellings
through additional capacity within the current UGB based on the following
considerations:

Higher refill rate (38%) 13,100 dwellings
New urban areas (6 areas) 8,350 dwellings
Market feasibility of vacant land zoned mixed use (60%)

3,700 dwellings
AmberGlen and Tigard 6,900 dwellings

The COO is recommending using the middle third of the projection range. This would
be a need to accommodate between 44,100 to 62,100 after the additional capacity is
considered. The amount of area will depend on the density assumed for development.
It has been proposed that a density of 15 units per acre be required. That would result
in a range of 2,940 to 4,140 net acres (i.e. land without constraints and deducing for
roadways). However, if the lower end of the projections is used with the additional
capacity, there is no need to expand the UGB.

New Functional Plan Title 6: Centers, Corridors, Station Communities and Main Streets:
The Functional Plan is Metro's authority to establish requirements for local jurisdictions.
Title 6 (see Attachment 2) is intended to establish requirements local governments
must meet if it is to receive regional investments. The purpose statement indicates
that a regional investment is:

" ...an investment in a new high-capacity transit line or designated a regional
investment in a grant or funding program administered by Metro or subject to
Metro's approval."

This would include investments for light-rail and possibly other transportation funds as
well as investments from Metro's TaD program. It could also include green spaces
program grants and property acquisitions.

Generally, the local governmenfs requirements are summarized in Section 3.07.620 A.
A jurisdiction must establish a boundary for the Center, Corridor, Station Community
and/or Main Street; perform an assessment of those areas; and adopt a plan of actions
and investments for that area. An assessment includes analysis of:

• Physical and market conditions;

• Physical and regulatory barriers to mixed-use, pedestrian-friendly and transit
supportive development;

2



• Code revisions and incentives to encourage mixed-use, pedestrian-friendly and
transit-supportive development; and

• For station communities and corridors shown as an industrial area, barriers to
mix and intensity of uses to support public transportation at a level prescribed in
the RTP.

The plan of action includes:

• Actions to reduce or eliminate barriers;

• Comprehensive Plan and land use regulations to allow intensity of development
prescribed in the Chapter (see Section 3.07.640) for certain areas or sufficient
intensity to support public transportation in Corridors or Station Communities
within Title 4 areas;

• Public investments and incentives to support mixed-use, pedestrian-friendly and
transit-supportive development; and

• A plan to achieve the noon-SOV mode share targets adopted by the jurisdiction
in compliance with the Regional Transportation Functional Plan that includes
transportation systems designs that integrates various forms of transportation; a
transportation system or demand management plan (to reduce single occupant
vehicles) and a parking management plan.

One issue presented at MTAC is the cost of compliance. Gresham, for example, has
nine centers, station communities and corridors and has spent a substantial amount of
funds to develop a similar program for their down town area. Forest Grove currently
has a Town Center and Corridor designation (along the couplet east of the Town Center
to Cornelius). Another potential issue is how this would affect transportation funds for
road improvements. This is not clear to staff at this time but believe it would be
applicable.

Other Proposals: There are other proposals including changes to the Framework Plan
(Metro's policy document), and amendments to Titles 1 and 4 of the Functional Plan.
These are also attached for your information.

Status: These proposals are now currently making its way through the Metro process.
That is, review by MTAC and MPAC at this time for their recommendations. It will then
be submitted to the Metro Council for their consideration in December.

3



State

LCDC will be conducting its public hearing on the Reserves. The hearing schedule is as
follows:

• October 19th
- staff report presentation and opening statements by local

jurisdictions (i.e. counties)

• October zo" - arguments on general objections

• October 21st
- continued argument on general objections for Clackamas and

Washington counties and specific objections

• October 22nd
- Commission deliberation .

There are several general objections and one specific objection that could affect the
proposed Forest Grove urban reserve areas.

4
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Appendix 5:

Focus on jobs - maintaining a

competitive supply of large sites

for industrial uses

August 2010

e Metro I People places. Open spaces.



About Metro

Clean air and clean water do not stop at city limits or county lines . Neither does the need for
jobs, a thriving economy and good transportation choices for people and businesses in our
region. Voters have asked Metro to help with the challenges that cross those lines and affect
the 25 cities and three counties in the Portland metropolitan area.

Aregional approach simply makes sense when it comes to protecting open space. caring for
parks, planning for the best use ofland, managing garbage disposal and increasing
recycling. Metro oversees world-class facilities such as the Oregon Zoo,which contributes to
conservation and education, and the Oregon Convention Center, which benefits the region's
economy

Metro representatives

Metro Council President - David Bragdon

Metro Councilors - Rod Park, District 1; Carlotta Collette, District 2; Carl Hosticka, District 3;
Kathryn Harrington, District 4; Rex Burkholder, District 5; Robert Liberty, District 6.

Auditor - Suzanne Flynn

Metro

600 NE Grand Ave.
Portland, OR97232
503 -797-1800

www.oregonmetro.gov



PURP OSE

Local traded-sector industrial firms such as Intel. Precision Castparts, Boeing, and SolarWorld
provide residents with family-wage jobs and bring wealth into the Metro region by selling products
to consumers worldwide. These types of firms also have multiplier effects in the region's economy,
indirectly creating jobs in other sectors. When deciding where to locate, large industrial firms often
consider multiple regions'. Having a supply of developable sites available in the Metro region is a
basic requirement for rema ining competitive in a global economy.

PROPOSAL

It is proposed that the region adopt a performance-based system that maintains a competitive
supply of large sites inside the urban growth boundary (UGB) for traded-sector industrial jobs. The
Metro Policy Advisory Committee proposed a large-site replenishment mechan ism to achieve this
purpose. This system would ensure tha t an additiona l large site is made availab le for every large
site that is deve loped. Maintaining a competitive supply would be achieved through:

• Brownfield cleanup

• Focuse d investments to ensure that sites are developable

• Tax lot assembly

• Regulatory pro tecti on of industria l sites from conflicting uses

• Strategic UGB expansions

Implement ing legislation

If the Metro Council supports the creati on of a replenishment system, the policy would be described
in the Regional Framework Plan and would be implemented through Titles 4 (Industrial and Other
Employment Areas) and 14 (Urban Growth Boundary) of the Urban Growth Management
Functional Plan.

To achieve the purposes of the replenishment mechanism, regulations that pro tect the regio n's
supply oflarge industrial sites from non-industrial uses will be essential. The region should also
focus investments in a way that supports development on industrial lands, including the cleanup
and reuse of contaminated sites.

1 Frequently-mentioned competitors include Albuquerque, Austin, and Sa lt Lake City
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Baseline inventory of large sites for monitoring

Metro has compiled a draft inventory oflarge, vacant industrial and employment sites inside the
UG B (attached to this appendix). For the purpose of the inventory, the following criteria were used
to identify large sites:

• The site must be large - the site mus t have one or more adjacent tax lots in common ownership
that comprise at least 50 gross acres.

• The site must be mostly vacant - the site must be vacan t or have minimal improvements. An
exception is made for large sites that have been added to the UGB to meet indus trial needs, but
that had existing improve ments at the time of the expansion [th is is likely to be the case with
future UGBexpansions as well).

• The site must be intended for industrial or employment uses - the site must be designa ted
under Title 4 of the Urban Growth Management Functional Plan (Industrial and Other
Employment Lands)' or have indus tria l zoning. These designations help to protect the site
from conflicting uses and division into smaller sites .

• The site must be developable -less than 25 percent of the site must be covered with slopes of
10 perce nt or greater.

Local planning staff had the oppo rtunity to review the draft inventory for accuracy. If the Metro
Council implements a large-site replenishment mechanism, a final large-site inventory would be
ado pted by an order of Metro's Chief Operating Offi cer after th e adoption ofthe December 2010
Capacity Ordina nce. The final inventory would include any large sites added to the UGB as part of
the 201 0 growth mana gement decision. The final inventory of large sites would establish the ta rge t
numbe r ofla rge sites to maintain inside the UGBthrough the year 2014 (the yea r tha t a new urban
growth repo rt analysis will be conductedjs,

Large-site replenishment

With a replenishment mechanism, if a large site in the inventory gets developed or if a portion of a
large site gets deve loped, leaving fewer than 50 vacan t acres, one additional large site would be

' Titl e 4 is intended t o protect t he region's supply of industrial lands from confli cting uses.
3 The replenishment mechan ism would be suspended dur ing any year t hat a new Urban Growth Report Analysis is
being conducted (e.g., 2014 and 2019).



made available in the UGH'within one year. The trigger for the mechanism would be that the

jurisdiction responsible for planning the area notifies Metro that construction has beguns,

To satisfy state law, Metro, in coordination with cities and counties in the region, would first seek to
identify measures that make an additional large site inside the UGHavailable for industrial use.

Examples of efficiency measures include tax lot assembly or brownfield cleanup. If no efficiency
measures are in place, a Major UGH Amendment process would be completed wi thin a year of the

initial notice tha t a la rge site had deve lopeds. The UGH expansion would occur in adopted urban
reserve areas . Advance completion of concept planning for po tential expansion areas woul d

facilitate the decision of which site to bring into the UGB. A proposed fast-track UGB expansion

mechanism could be used to expedite thi s process .

Cyclica l reassessment of large site supply and demand

Region al large-si te deman d and supply wou ld be reassessed in the 2014 UGR, which would be the

basis for a growth ma nagement decision in 2015. The suppl y of large sites th at results from those

decis ions wo uld be the new target inventory inside the UGHto maintain through 2020. The large

site replenishme n t process would again be used in those interven ing years to ma intain a
competitive supply within th e UGB.

Protection of large sites

In orde r to maintain a competitive supply of large si tes, it is also necessary to prot ect sites from

conflicti ng uses and division into smaller sites. All applicable Titl e 4 and zoni ng protections would
con tinue to protect large sites. It is proposed that Title 4 include additional p ro tections including

the prohibition of new schoo ls, parks, and places ofassemb ly on Region ally Significan t Industrial

Areas. It is also proposed tha t Title 4 would prohibit division of a lot or pa rcel smaller than 50 ac res

that is part of an inventoried large site.

4 Thereplacement large site would not necessarily be provided in the same jurisdiction or submarketarea asthe
site that gets developed. This is because Metro is obligated first to attempt t o identify measures t hat would make
more effi cient use of land inside the UGB. Given Metro's charge to plan for regional growth, these efficiency
measures may take place in any jurisdiction in the Metro UGB. likewise, somecitiesin the region are landlocked
an expansion of the UGBcannot provide a replacement large site.
S Jurisdictionswould also,at an earlier date, notify Metro that land useapprovalshavebeen granted for a large
site, allowingadditional time to identify a replacement site in caseconstruction proceeds. The one year period
would, however begin upon notification that construction hasbegun.
6 UGB expansionswill not necessarily be able to providea largesite with all tax lotsin common ownership. If a tax
lot assembly st rat egy is not already described in concept plans, such expansions should include a condition that
the city responsible fo r plann ing is requi red to adopt a strategy for tax lot assembly. UGB expansions will also not
necessarilybe able to provide sites that are completely vacant. Regardless of ownership patterns or development
status at the time of UGB expansion, it is proposed th at any area added to t he UGB under th is replenishment
mechanism should be included in a revised large-site inventory. Tax lot assembly needsor development status
would be noted in the inventory to assist policy makers in identifyingstrategies for making sitesdevelopment
ready.
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SHARED RESPONSIB ILITIES

This proposed replenishment concept will not work without collaboration between Metro and local
governments.

Responsibilities of Metro

• Convene regional leaders from the public and private sectors to identify critical public
investment gaps and recommend methods to fill those gaps, including:

o Make the most of existing development finance tools and identify new tools to
support our communities

o Focus regional resources on specific priority investments to catalyze private
investment

• Ensure that regulatory protections of industrial lands are enforced by cities and counties

• Maintain inventory map oflarge industrial sites

• Reassess adequacy oflarge-site inventory as economic conditions evolve (as part of the UGR,
every five years)

• Make strategic UGB expansions when needed

Responsibilities of local governments

• Participate in a Community Investment Strategy to make large sites developable

• Enforce regulatory protections of industrial lands

• Pursue brownfield cleanup and tax lot assembly opportunities

• Notify Metro when an inventoried large site is developed

• Complete concept planning before UGB expansions are made
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Exhibit G of Ordinance No . 10-1244

TITLE 6: CENTERS, CORRIDORS , STATION COMMUNITIES AND MAIN
STREETS

3 .07 .610 Pu rpose

The Regional Fr amewo r k Plan (RFP) identifies Cente rs , Corridors,
Main St r eets and Station Communities t hroughout t h e region a nd
r e c ogn i z e s them a s the principal centers of u rban l i f e in the
r egion. Ti t l e 6 call s fo r actions a nd investments by cities and
counties , comp lemented by r e g i on a l i nvestments , to e nhance this
r o l e. A r egional investment is an investment i n a new high
capacity transit line or d e signated a r e g i ona l inv e s t me n t i n a
g ran t or funding program a dministered b y Metro or s ub j e c t to
Metro 's approva l .

3 .07 .620 Ac t i ons and I nv e s t me n t s in Center s , Corridors, Station
Communities and Main St r e ets

A. I n orde r to be eligible for a r e g i on a l investment in a
Center , Corridor , Station Community or Ma in Street , or a
portion t hereo f , a city or county s hall take the following
actions :

1. Estab lish a boundary f o r the Ce nter , Cor ridor , Station
Community or Main Street , o r p ort i on thereof , pursuant to
subsection B;

2 . Pe r f o r m an assessment of the Cente r , Corridor , Station
Community or Main Stre et , o r port ion thereof , p u r s u a n t to
subsection C; a nd

3 . Adopt a plan of actions and investments to enhance the
Center , Corridor , Stat ion Community o r Main Street , o r
p o r t i on thereof , pursuant to subsection D.

B . The boundary of a Center , Corridor , Station Community or
Main Street , or portion t here o f, shall :

1. Be consistent with the gene r a l location shown in the RFP
e xcept , fo r a p r op o s ed ne w St ation Community , b e
consistent with Metro 's land use final order for a light
rail transit proj ect ;



2 . Fo r a Cor r i dor wi th ex is ti ng high-capacity transi t
service , i n c l ude at l east t hose segments o f the Co r ridor
t ha t pass t hro ugh a Re g i o na l Ce n ter o r Town Ce n te r ;

3 . For a Co r ridor designa ted f or futur e h i gh - capacity
t r a n s i t in the Reg ional Transportation Plan (RTP) ,
include the are a i d e n t i f ied du r i ng the s ys t em e xp a n s ion
planning process in t he RTP ; a nd

4 . Be a d op ted and ma y b e r evi s e d b y the city council o r
c ou nty b oa rd f o llowi ng noti c e o f the prop osed b ounda ry
a c tion to t h e Ore g on Depa r tment of Tr an s po r ta t i on and
Me t r o in t h e manne r se t f o r th i n s ubsec t i on A of sec tio n
3 . 0 7 .8 20 o f t hi s c ha p t e r .

C . An a sse s s me n t o f a Ce n te r , Cor ridor , Sta t i o n Communi ty o r
Ma in St r eet , or port i o n there of , s h a l l a na l yz e the
f o l l owing:

1 . Ph ysica l a nd mar ke t condi tions in the a rea ;

2 . Physical and r egulatory b a r r iers to mixed- u s e ,
pedest r i a n- f r iendly a nd t ransit - s upportive d e ve l opme n t in
the a rea ;

3 . The ci ty o r county d evelopme n t c ode t ha t appl i es t o the
a r ea to d e termine ho w t he cod e might be revised t o
e ncou r a ge mixe d - use , p edestrian-fr iend l y a nd t r ansi t 
s up port i ve devel opme n t ;

4 . Ex i s t i ng and p o t ent i a l i n c e n tives t o encou rage mi xe d -use
p e d e s t r i a n- f r i e nd l y and t rans i t - suppor tive d e ve l opmen t in
t h e a rea ; and

5 . Fo r Co r r idors a nd St at i o n Commun i t i e s i n are a s s h own as
I ndust rial Area or Regio na lly Signi fican t I nd ust r i a l Area
unde r Ti tl e 4 o f t h is c h apte r , b ar ri e rs t o a mix a nd
i n t ensi ty o f uses s u f fi c i ent t o s upport p Ub l ic
transp orta ti on a t the l e v e l prescr ibed i n t he RTP .

D. A p l an o f a c t i ons and i n ve s t me n t s t o e nh an ce t h e Ce n t er ,
Cor rido r , Stati o n Commun ity o r Ma in Stree t s ha l l c onsider
t he d i a gnosi s comp le ted u nder subsect i on C a n d inc l ude a t
l e a s t t he fo llo wi ng eleme n t s :
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1 . Actions to e liminate , overcome or reduce regulatory and
other barriers t o mi xed-us e , pedestrian-friendly and
transit-support ive developmen t ;

2. Revisions to i t s comprehensive plan and land use
regulat ions , i f necessary , to al low :

I. In Regional Centers , Town Centers , Station Communities
and Main Streets , the mi x and intensity of u ses
specified i n section 3 .07 .640 ; and

ii . I n Co r r i d o r s and those Stat ion Communities in areas
shown as Indust rial Area o r Reg ional ly Significant
Indust rial Area i n Ti t l e 4 of this chapter , a mix and
intensity of uses sufficient to support pUbli c
t ransportation at th e l e vel prescribed in t h e RTP ;

3 . Publ ic i nv e s t me n ts and i ncentives t o support mixed-use
pedest rian- friendly and transit-support ive development; and

4 . A plan to a ch i eve the non-SOV mode share t arge t s adopted by
the city or county pursuant to sect i on 3.08 .230 of the
Re gional Transportation Funct ional Pl a n (RTFP ) that
includes :

i . The t ransporta tion system designs for streets ,
transit , bicycles and pedestrians consistent with
Tit le 1 of the RTFP ;

ii . A transpo r tation system or demand management p lan
consist ent with section 3 .08 .160 of the RTFP; and

i ii . A pa rking management program consistent with section
3 .08 .410 of the RTF P .

E.A c ity or county that has completed al l or some of t he
r e qu i r eme n t s of s ub s e c t i on s B, C and 0 may seek r e c ogni t i on of
that compliance from Metro by wr i tten request to the Chief
Operating Off icer (COO) .

F . Comp l i a n c e with the r equi rements of t hi s section is not a
prerequisite to :

1 . I nves t me nt s in Centers , Corridors , Station Communit ies
o r Main Streets that are not regional investments ; or

3



2 . I nve s t me n t s in a rea s o t he r t ha n Ce n t e r s , Corridors ,
Sta t ion Communit i e s a nd Ma i n Stree t s .

3 .07 . 63 0 El i g i b i l i t y Actions f or Lo we r Mobi li ty Standa rds a nd
Tr ip Genera t ion Rates

A. A ci ty o r c oun t y is e ligibl e t o use t he h igher vo lume - t o 
c apac ity s t a nda r d s in Tab l e 7 o f t h e 1999 Or e gon Highwa y
Plan when c ons i de r i n g a n amendment t o i ts c omprehensive
p lan o r l a nd u s e r e g u l a t i ons i n a Ce nte r , Corridor ,
Stat ion Communi ty or Ma i n St reet , o r p o rt i on there o f , i f it
h a s ta ke n t h e f o l lowing a ct i on s :

1 . Estab li s h e d a boundary pu r suant t o subse c tion B o f
sec t ion 3.07 .620 ; a nd

2 . Adop t ed land use r e g u la t i ons t o al l ow t he mix a nd
i nt e nsi t y o f u s e s s peci f i e d i n sect i on 3 . 0 7 . 64 0 .

B. A c i t y o r count y is e l i gibl e f or an automati c r eduction of
3 0 percent b elow t he ve h icu la r trip g e n era ti o n ra t es
reported b y the Inst itute o f Traffic En g i ne e r s when
a nal y z i n g the tra f f i c impacts , p ursuant t o OAR 660 -01 2
006 0 , o f a p l a n amendme n t i n a Ce n te r , Corrido r , Mai n
St reet or Station Communi ty , o r portion t her e o f , if it has
t a ken the f oll owi n g a ctions :

1. Es t a b li s h e d a boundar y p u rsuan t to sub s e c t i o n B o f
sec t ion 3 .07. 62 0 ;

2 . Re vis e d its c omp r e he nsive plan and l a nd use r e gulat i ons ,
if n ece s s ary , to al l ow t he mi x a nd intens i ty o f u s e s
spec i fi ed i n sect i o n 3 .0 7 .6 40 ; a nd

3 . A plan to achieve the non -SOV mod e share t argets adopted
by the city or county pursua nt t o s e ctio n 3 .08 . 2 30 of the
Regiona l Tr ansport at i o n Fu nct i onal Plan (RTFP ) t h a t
includ e s :

i . Tra n s p ort a t i on system desi gns f o r stre ets ,
t ran si t , bicycl es a nd p e d e s t ri ans consis tent wi t h
Tit l e 1 o f t he RTFP;

i i . A t r a n s p o rt a t i o n s ys t em o r de ma nd ma nagemen t p la n
con s i stent wi t h s e c tion 3 . 08 . 160 of t he RTFP; and
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iii. A parking management program consistent with
section 3.08 .410 of the RTFP.

3.07.640 Activity Levels for Centers, Corridors, Station
Communities and Main Streets

A. Centers , Corridors , Station Communities and Main Streets
need a critical number of residents and workers to be
vibrant and successful . The following average number of
residents and workers per acre is recommended for each :

1 . Central City - 250 persons
2 . Re g i on a l Centers - 60 persons
3 . Station Communities - 45 persons
4 . Corridors - 45 persons
5 . Town Centers - 40 persons
6. Main Streets - 39 persons

B . Centers , Corridors , Station Communities and Main Streets
need a mix of uses to be vibrant and walkable . The
following mix of uses is recommended for each:

1. The land uses listed in State of the Centers : Investing
in Our Communities , January , 2009 , such as grocery stores
and restaurants ;

2. Institutional uses , including schools , colleges ,
universities , hospitals , medical offices and facilities ;

3. Civic uses , including government offices open to a nd
serving the general public , libraries , city halls and
public spaces .

C. Centers , Corridors, Station Communities and Main Streets
need a mix of housings types to be vibrant and successful.
The following mix of housing types is recommended for each:

1 . The types of housing listed in the "needed housing"
statute , ORS 197.303(1);

2 . The types of housing identifi ed in the city's or county 's
housing need analysis done pursuant to ORS 197.296 or
statewide planning Goal 10 (Housing); and

3. Accessory dwellings pursuant to section 3 .07.120 of this
chapter .

5



3 .0 7 .6 50 Centers , Co r r i d or s ,
Stree ts Map

St a tion Communit i es a nd Ma i n

A. Th e Ce n t e r s , Cor r i dors , Stat i on Commun i t i e s and Ma i n
St r e e t s Map i s i n corpora t e d in this ti t le and i s Met ro 's
o f fici a l d e p i c t i o n o f thei r bound a r i e s . The map sho ws the
b ounda ries estab l ished pu rsuant t o thi s titl e a nd
b oundar ies e s t a bl i she d pr ior to Janua r y 1 , 20 11 . Un t i l a
loc a l gove rnme nt h a s est abl i shed a bounda ry by ac t ion o f
i t s e l ec t ed o f f ic i a l s , the map will d epict t he app r oximate
location s of Ce n te r s , Corrido rs , Stati on Commu n i t i e s a nd
Mai n St r eet s s h own o n t he 2040 Growth Con cept Map in t he
Reg i ona l Fr a me wo r k Pl an (RFP ) .

B. A c i t y o r county ma y r ev i s e t he bo unda r y of a Cen t er ,
Co rridor , S t at i o n Communi ty o r Ma in Stree t so l o ng as t he
b ounda ry i s c onsistent wi th t h e general l o c a ti on o n the
204 0 Growth Concept Map in the RFP . Th e city o r coun t y
shal l provide no t ice of i t s p ropos e d r e vi s i on a s pres cr ibed
in s ubsection B o f sec t ion 3 . 07 . 62 0 .

C. The COO s h a l l revi s e the Ce n ter s , Corridors , Statio n
Communi t i e s and Main St ree ts Map by order to c on f orm the
map to establishment o r revi sion o f a b oundary under t h i s
t itle .
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If the Metro Councilexpands the UGB as proposed, the region would have a supply of18 large
industrial sites inside the UGB.25 To maintain this target number oflarge industrial sites inside the
UGB, Metro staff recommends that the Council consider adopting the large-site replenishment
system described in Appendix 5.

PROPOSED UPDATES TO THE REGIONAL POLICIES

Proposed changes to the Regional Framework Plan

as Forthe purposesof this inventory, large sites are definedas singleor contiguoustax lots Incommonownership,
totaling at least 50 grossbuildableacres that have been designated under TItle 4 as Industrial or Regionally
Significant Industrial Areas. The large-site 'inventory Isdescribed inmore detail InAppendix 7:

In June 2010, the Metro Council adopted several changes to the Framework Plan as a part of the
urban and rural reserves ordinance (Ordinance no. 10-1238A). Those changes to the Land Use
chapter of the Framework Plan are:

The Regional Framework Plan was originally adopted in 1997. The Framework Plan is a statement
of the Metro Council's policies concerning land use, transportation and other planning matters that

, relate to the implementation of the 2040 Growth Concept

61

• A new section that describes Metro Council policy on urban ~d rural reserves

• , An updated section that sets Metro Councilpolicy on the management of the urban growth
boundary

• An updated section on neighbor cities in light of the urban and rural reserves decision

• A repeal of the section on protection of Agriculture and Forest Resource Lands in light of the
designation of rural reserves

The region has worked for the last 15 years to implement its long-range plan, the 2040 Growth
Concept. The Regional Framework Plan and the Urban Growth Management Functional Plan have
helped to guide those efforts. In some cases, however, it has become dear that these implementing
plans need updating to reflect today's better understanding ofhow to support community and
regional goals. Likewise, contemporary concerns such as global climate change may deserve greater
recognition in regional plans.

Over the years, the Metro Council, MPAC, and the Metro Technical Advisory Committee (MTAC)
have sought several updates to these plans. The proposed updates would help the region to realize
its long-term vision and would support the 2010 growth management decision.

Based on Council and advisory committee discussion over the last few years, Metro staff proposes a
number of additional updates to the policies set forth in the Land Use chapter of the Framework, ..
Plan. 5taff believes that the proposed changes remain true to the original intent of the 2040 Growth
Concept and more clearly articulate the Metro Council's policy positions.

2Q10 growth management assessment
August 2010
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The proposed changes to the Land Use chapter of the Framework Plan are summarized below. The
full text of the proposed update to the Framework Plan is included as Exhibit Ato the draft Capacity
Ordinance. A redline version is also included to show proposed changes.

Use the defined six desired outcomes for a successful region to guide growth man:.:a"'g"'e.=m"'e:.:n:::t'---- ----o,_
decisions
In June 2098, the Metro Council, with the endorsement of MPAC, adopted Resolution no. 08-3940
which defined six desired outcomes for a successful region. Staff proposes incorporating the six
desired outcomes into the Framework Plan to give them more officialstatus as Metro Council
policy. The six desired outcomes are:

These would replace the fundamentals currently found in the Framework Plan.

Measure performance to guide growth management decisions
The Metro Councilhas expressed its desire to take an outcomes-based approach to growth
management Reporting the region's historic and forecasted performance is an important element .
of implementing that type of decision-making model. Staffproposes that the Framework Plan
should express the intent to provide performance information to help guide growth management
decisions.

Prioritize public investments in Centers, Corridors, Station.Communities, Main Streets,
Employment and Industrial Areas
The region intends to focus population and employment growth in centers, corridors, station
communities, main streets and employment areas, but has not yet expressly stated its intent to
strategically invest scarce public dollars in these specific 2040 design types. Staff proposes making
this policy intent explicit

Encourage elimination ofbarriers to compact, mixed-use, pedestrian-friendly and transit
supportive development in centers, corridors, station communities, and main streets
Since the adoption of the 2040 Growth Concept, some of the barriers to compact development have
become more apparent (such as s010eparking requirements). Staffproposes that the Framework
Plan should be amended to expressly state that it is the policy ofthe Metro Council to encouragetlie
elimination of such barriers in targeted 2040 design types. Staffalso proposes that the Pramework'

. . ,j~

2010 growth management assessment
August2010

. • People live and work in vibrant communities where they can choose to walk for pleasure and
to meet their everyday needs, ,.

• Current and future residents benefit from the region's sustained economic competitiveness
and prosperity.

• People have safe and reliable transportation choices that enhance their quality of life.

• The region is a leader in minimizing contributions to global warming.

• Current and future generations enjoy clean air, clean water and healthy ecosystems.

• The benefits and burdens of growth and change are distributed equitably.



Plan should underline the importance of creating the conditions for infill and redevelopment to
occur in targeted 2040 design types.

Address housing affordability through a combination ofactions, including Investments In

transportation facilities and transit services that make transportation more affordable.
which In turn make more household income available for housing and other needs

An un intended side effect of improving communities is that they often become more expensive

places to live, reducing housing options for lower-income or fixed-income households. Second to
housing costs, many households spend a substantial portion of their income on transportation

expenses. Metro staff proposes that it be the policy of the Metro Council to take a holistic approach

to ensuring an affordable cost-of-living that acknowledges both housing and transportation costs.
This would be an addition to existing housing affordability policies.

Provide affordable housing In UGB expansion areas
s-

Planning for new urban areas offers a unique opportunity to ensure that development forwards
community and regional goals. A commonly-held goal is that households of a variety of incomes

have choices of where to live. Metro staff proposes that it should be the policy of the Metro Council
to ensure that affordable housing is addressed in planning for new.urban areas. Councilor Robert

Liberty is convening a group ofMPAC members to come up with new policy language.

Provide urban areas with access t o parks, trails and natural areas

Currently, the Land Use chapter of the Framework Plan addresses access to parks. trails and natural
areas in several sections. Staff proposes that an integrated system of parks, trails and natural areas

is essential for fostering vibrant communities and that it should be a clearly stated Metro Council
policy to provide urban areas with access to these amenities. The proposed change would add a

section to the Land Use chapter that wo uld specifically address this policy.

Strengthen employment in the region's traded-sector industries

Attracting and retaining traded-sector industrial firms is important to the region's economic

prosperity. Traded-sector industrial firms s ell products to consumers elsewhere in the country and

world, bringing wealth into the Metro region. MPAC and its 2010 employment subcommittee
proposed that the Metro Council should consider adopting a policy to maintain a supply oflarge

s ites for traded-sector industrial uses inside the UGB.

Staffs proposal for implementing such a system is described in concept in Appendix 5 and the
proposed implementing legislation is found in Titles 4 and 14 of the Urban Growth Management

Functional Plan (proposed revisions are described later in this document), With a .large-industrial

site replenishment system, a target number of large vacant sites would be maintained inside the

UGB. If construction begins on a large site, within a year the target Inventory would be replenished

either through tax lot assembly or brownfield cleanup. If a site is not made available through an

efficiency measure, a fast-track UGB expansion would be made into urban reserves. In order to

reflect changing economic conditions, the target number of sites would be reassessed every five

years in a new UGR
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Exhibit A to Ordinance No. 10-1244

AMENDMENTS TO THE REGIONAL FRAMEWORK PLAN

A. Add the following:

It is the pol icy of the Metro Council to exercise it s powers to achieve the following six outcomes.
characte rist ics of a successful region :

1. People live and work in vibra nt commun it ies where they can choose to wa lk for pleasure and to
meet their everyday needs.

2. Cur rent and futu re resident s benef it from the region's susta ined econom ic compet it iveness and
prosperity.

3. People have safe and reliable t ransportat ion choices tha n enhance their quality of life .

4. The region is a leader in minimizing contri but ions t o global warming.

5. Current and futu re generatio ns enjoy clean air. clean wat er and health y ecosystems.

6. The benefits and burdens of growt h and change are dist ribut ed equitably.

It is also the po licy of the Metro Council to:

Use performance measures and performance targets to :
a. Evaluate the effectivenessof proposed policie s. strategies and actions to achieve the

desired Outcomes
b. Info rm t he peop le of the region about prog ress toward achieving the Outcomes
c. Evaluate t he effect iveness of adopted policies. strateg ies and acti ons and guide the

considerat ion of revision or replacement of t he polic ies. strategies and act ions; and

Publish a report on progress toward achieving the desired Outcomes on a per iodi c basis.

B. Amend Chapter 1 (land Use) Policy 1.1 as follows:

1.1 Compact Urban Form

1



It is the policy of the Metro Council to :

1.1.1 Ba/aAse tRe regis A's grswtR ~V :

a. MaiAta iAiAg a sSFA~ast ~ r~a A fsrFA, w itR easRassess t s A at~re .

~ . Preserv iAg eHist iAg sta ~le aA~ ~ ist i AEt AeigR~srRss~s ~y fSE~s iAg ES FAFAe rE ial aA ~
res i ~e At i a l grS'Nt R IA FA iHe~ ~se EeAt ers aA~ ESFFi~srs at a ~e~est riaA sEale.

E. ~ As ~ r i Ag a#sr~a ~ility aA~ FAaiAtaiAiAg a var iety sf Rs~ siAg ERs iEes w itR gss~ aSEess t s js~s

aA~ a55 ~riAg t Rat FAaFl,et ~aseEl ~refereAEes are ASt eliFAiAateEl ~V reg~ latisA .

4 a.TargetiAg ~~ ~Ii E iAvestFAeAts ts reiAfsrEe a ES FA ~aEt ~r~aA fsrFA .

1.1.1 Encourage and facili ta te a compact urban form wit hin t he UGB.

1.1.2 Adopt and implement a st rate gy of invest ments and incent ives t o use land wit hin t he UGB more
efficient ly.

1.1.3 Facilit at e inf il l and re-development , particularly w ithin Cent ers, Corrido rs, Stat ion Communit ies,
M ain Streets and Employment Areas, to use land and urban serv ices efficient ly, to support
public t ransit , to prom ote successful. walkable comm uniti es and t o achieve the appropriate
act ivity ievels along t he Act ivity Spect rum in the State of the Cente rs Report of January, 2009.

1.1.4 Encourage elimination of unnecessary barriers t o compact, mixed-use, ped estria n-f riend ly and
t ransit -support ive development within Cente rs, Corridors, Stat ion Comm uniti es and Ma in
Streets.

1.1.5 Promote th e dist inctiveness of the region 's cities and t he stab ility of its neighbo rhoods.

1.1.6 Enhance compact urban form by deve lopi ng t he Int ert wi ne, an int erconnected system of parks,
greenspaces and t rails readily accessible to peop le of th e region.

1.1.8 Promot e excellence in communit y design.

C. Amend Chapter 1 (land Use) Policy 1.2 as follows:

1.2 B ~i1t ERvi HlRFAeRt Centers. Corridors. Station Communities and Main Streets

2



It is the policy of the Metro Council to :

1.2.1 e RSI<lrO that eevOIOf)moRt iR tho ro~ioR OSSl<l rs iR a sooreiRatee aRe lla laRsoe fash ioR as
evieeRsee lly:

TalliR~ a re~ ioRa l "fa ir sha re" af)f)Feash to meetiR~ the hOl<lsiR~ Reees of the I<lrllaR f)of)I<l latioR.

Pro,'ieiR~ iRfFastrl<l st l<l f8 aRe sritisa l f)I<lll lis se fYises SORSl<lrf8Rt with the f)ass sf I<lrllaR ~ rswth aRe
that SI<lf)f)srt ths 2Q4Q Grswth CSRSSf)t.

CORtiRI<liR~ ~f8wth of re~ ioRal esoRomis Of)f)ortl<lRity , llalaRsse so as to f)ro'/ iee aR eql<l itallie
eist rilll<ltioR of jo ll s, iRsoms, iRvestmeRt aRe tax saf)asi ty th rol<l~ hol<lt ths re~ ioR aRe to
Sl<lf)f)ort othsr rs~ioRa l ~oals aRe olljestives.

Coore iRatiR~ f)I<llll is iRvestmeRt with losal somf)FsheRsive aRe re~ioRa l f l<lRstioRal f)laRs.

CroatiR~ a ll alaRss e tFaRsf)o rtat ioR systom, less ee f)eReeRt ORthe f)r;vats al<ltomosils ,
SI<l f)f)ortoe lly lloth tho I<lSO of omor~ iR~ tssh Rolo~y aRe the 10satioR of jail s, h Ol<l s iR ~,

som msrsial astivity , f)arlls aRe Of)eR Sf)ass .

Recognize that t he success of t he 2040 Growt h Concept depends upon th e success of the
region's Cent ers, Corridors, Stat ion Communit ies and Main Streets as the principal cente rs of
urban life in the region. Recognize that each Center, Corridor, Station Community and Main
Stre et has its own character and stage of developm ent and its ow n aspirat ions; each needs its
own stra tegy for success.

1.2.2 Work with local governments, community leaders and state and fede ral agencies to develop an
investment stra tegy for Centers, Corridors, Statio n Communities and Main Streets with a
program of investme nts in public wo rks, essentia l services and commu nity assets, that w ill
enhance their roles as the centers of public life in the region. The stra tegy shall;

a. Give priority in allocatio n of Metro's investment funds to Cente rs, Corridors,
Statio n Communit ies and Main St reets;

b. Link Metro's invest ments so they reinforce one another and maximize cont ribut ions
to Centers, Corridors, Stat ion Communit ies and Main Street s;

c. Coordinate Met ro's investments with comp lementary investm ent s of local
governments and wi th state and federal agencies so the investments reinfo rce one
another , maximize contribut ions to Centers, Corridors, Station Communit ies and
Main Streets and help achieve local aspirations ; and

d. Include an analysis of barr iers to the success of investments in partic ular Centers,
Corridors, Station Commu nit ies and Main Streets.

1.2.3 Encourage employme nt oppo rtu nit ies in Centers, Corridors, Statio n Communit ies and Main
Streets by;

a. Improving access with in and between Cente rs, Corridors, Stat ion
Communi t ies and Main St reets:

3



b. Encouraging cit ies and count ies to allow a wide range of employme nt uses and
build ing typ es, a wide range of floo r-to-area rati os and a mix of emp loyment and
resident ial uses, and
c. Encourage investment by cit ies, counties and all pr ivate sectors by complement ing
their investments wit h investment s by Met ro.

1.2.4 Work with local governme nts, community leaders and state and federal agencies to employ
financial incentives to enhance t he roles of Centers, Corridors, Statio n Comm unities and Main
Streets and maintain a database of incentives and other tools that would complement and
enhance investments in part icular Centers, Corrido rs, Station Communities and Main Streets.

1.2.5 Measure the success of regional efforts to improve Cente rs and Centers, Corridors, Stat ion
Communit ies and Main Streets and repo rt results to the region and the state and revise
strategies, if performance so indicates, to imp rove the results of investments and incentives.

D, Amend Chapter 1 (Land Use) Policy 1,3 as follows :

1.3 Housing Choices and Oppo rtunities

It is t he poli cy of th e Metro Council to:

1.3.1 Provide housing choices in the region, including single family, mult i-fam ily, owne rship and rental

housing, and housing offered by t he private, publi c and nonp rofit secto rs.

1.3.2 As part of the effort to provide housing choices, encourage Jocal govern ments to ensure th at

their land use reguiat ions:

a. Allow a diverse range of housing types;

b. Make housing choices available to househo lds of all income levels; and

c. Allow affordable housing, particu larly in Centers and Corridor s and other areas well

served with publi c services.

1.3.3 Reduce th e percentage of the region's households that are cost-burdened, meaning those

households paying more t han 50 precent of the ir incomes on housing and t ransport ation.

1.3.4 Maint ain vo luntary affordable housing product ion goals for the region, to be revised over time

as new information becomes available and displayed in Chapter 8 (Implementation), and

encourage their adoption by the cit ies and counties of the region.

1.3.42 Encourage Joca l governm ent s to consider the foll ow ing tools and st rategies to achieve the

affordable housing production goals:

a. Density bonuses for affordable housing;
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b. A no-net-Ioss affordable housing policy to be applied to quasi-judicial amendments to

the comprehensive plan;

c. A voluntary inclusionary zoning policy;

d. A transferable development credits program for affordable housing;

e. Policies to accommodate the housing needs of the elderly and disabled;

f. Removal of regulatory constraints on the provision of affordable housing; and

g. Policies to ensure that parking requirements do not discourage the provision of

affordable housing.

1.3.1;§ Require local governments in the region to report progress towards increasing the supply of

affordable housing and seek their assistance in periodic inventories of the supply of affordable

housing.

1.3.6Z Work in cooperation with local governments, state government, business groups, non-profit

groups and citizens to create an affordable housing fund available region wide in order to

leverage other affordable housing resources.

1.3.7l! Provide technical assistance to local governments to help them do their part in achieving

regional goals for the production and preservation of housing choice and affordable housing.

1.3.&2 Integrate Metro efforts to expand housing choices with other Metro activities, including

transportation planning, land use planning and planning for parks and greenspaces.

1.3.910 When expanding the Urban Growth Boundary, assigning or amending 2040 Growth Concept

design type designations or making other discretionary decisions, seek agreements with local

governments and others to improve the balance of housing choices with particular attention to

affordable housing.

1.3.1G! Consider incentives, such as priority for planning grants and transportation funding, to local

governments that obtain agreements from landowners and others to devote a portion of new

residential capacity to affordable housing.

1.3.1±l. Help ensure opportunities for low-income housing types throughout the region so that families

of modest means are not obliged to live concentrated in a few neighborhoods, because

concentrating poverty is not desirable for the residents or the region.

1.3.1;!3 Consider investm ent in transit , pedestrian and bicycle facilities and multi -modal st reets as an

affordable housing tool to reduce household t ransportat ion costs to leave more household

income available fo r housing.
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I 1.3.14 For purposes of these policies, "affordable housing" means housingthat families earning less

than 50 percent of the median household income for the region can reasonably afford to rent

and earn as much as or less than 100 percent of the median household income for the region

can reasonably afford to buy.

E. Amend Chapter 1 (Land Use) Policy 1.4 as follows :

1.4 ~EeRe miEEmployment Choices and Opportunity

It is the policy of the Metro Council to:

1.4.1 Locate expansions of the UGB for industrial or commercial purposes in locations
consistent with this plan and where, cons istent with state statutes and statewide goals,
an assessment of the type, mix and wages of existing and anticipated jobs within
subregions justifies such expansion .

1.4.2 Balance the number and wage level of jobs within each subregion with housing cost and
availability within that subregion . Strategies are to be coordinated with the planning and
implementation activities of this element with Policy 1.3, Housing ami Afferda ble
l=leusiRg,Choices and Opportunities and Policy 1.8, Developed Urban Land.

1.4.3 Designate, with the aid of leaders in the business and development community and local
governments in the region, as Regionally Significant Industrial Areas those areas with
site characteristics that make them especially suitable for the particular requirements of
industries that offer the best opportunities for family-wage jobs.

I 1.4.4 Require , through the Urban Growth Management Functional Plan, that local
governments exercise their comprehensive planning and zoning authorities to protect
Regionally Significant Industrial Areas from incompatible uses.

1.4.5 Facilitate investment in those areas of emp loyment with characteristics that make them
especially suitab le and valuable for traded-sector goods .

F. Repeal Chapter 1 (Land Use) Policy 1.6

1.1; Grewth MaRagemeRt

It is the peliGy ef the Metre CeuRGilte:

1.13 .1 MaRage the urbaR laRd supp ly iR a FRaRRer GeRsisteRt with state 1m... by:

a. ERGeuragiRg the evelutieR ef aR effiGieRt urbaR gre'Nth ferFR .

b. Prev idiRg a Glear distiRGtieR betweeR urbaR aRd rural laRds.

G. SuppertiRg iRterGeRReGted but distiRGt GeFRFRuRities iR the urbaR regieR.
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d. ReSe§Aii"iA§ tAe iAter relatieAsAiFl eelwee A develeFl FA eAt ef ,'asaAt laAd aAd
rodovoleFlFAeAt oi:ljestivos iA all Flarts of tAe ureaA re§iOA.

O. BoiA§ sOAsisteAt 'NitA tAe 2040 Gro'NtA CO AsoFlt aAd AoIFl iA§ altaiA tAe re§ieA's
oi:ljestivos.

G. Repeal Chapter 1 (Land Use) Policy1.15

1.15 GeAters

It is tAo FlolIs)' of tAo Motre CouAsil to:

1.1a .1 ReSO§Aii"o tAattAo sussess ef tAo 2040 Gro'NtA COAsoFlt EloFlo Ads UFlOA tAe
FAaiAtoAaAso aAd oAAaAseFAeAt of tAe COAtral Cit,' , Re§ioAal aAEI TO'NACeAters, StatioA
COFAFAuAities aAd MaiA Streets as tAe w iAsiFlal seAters of ureaA life iA tAe re§ioA. EasA
CeAter Aas ils OVIA sAaraster aAd is at a El iffereAt sta§e of de'ie lopFAeAI. HeAse, easA
Aeeds its OWA strate§)' for sussess .

1.1a .2 DeveloFl a re§ioAal strate§)' fer eAAaAseFAeAt ef CeAters, StatioA COFAFAUAitios aAEI MaiA
Streels iA tAe re§iOA:

a. ReSO§Aii"iA§ tAe sritisal sOAAestioA eetweeA traAsFlortatioA aAd tAese desi§A
I),Fles, aAd iAle§Fate Flolis)' El irestioA froFA tAe Re§ioAal TraAsFlortatioA PlaA.

e. PlasiA§ a Ai§A Wiorit)' OA iAvestFAOAl s iA CeAtors e)' Motre aAd efforts ey Metre to
sesure SO FA Fl leFAeAlary iAVOStFAOAls ey otAors.

s. IAsludiA§ FAoasures te oAsoura§e tAe SitiA§ ef §OVOrA FAOAt offisos aAd
aFlFlreFlriato fasilitios iA CO Aters aAEI StatioA COFAFAuAities.

1.1a.;) 'A'orl( witA losal §O'leFAFAOAts, seFAFAuAily leaElers aAd slale aAd fodoral a§oAsios to
Elovelop aA iAVesl FA OAt Flre§raFA tAat roso§Aii"os tAo sta§o of oasA COAter's
dovoleFlFAOAt, tAo roadiAoss ef oasA CeAter's leadersAiFl, aAd OFlpertuAitios te SeFAe iAe
resources to oAAaAse results . Te assist, Metre wi ll FAaiAtaiA a dataeaso of iAvostFAeAt
aAd iASOAtivo tools aAEI 0PFl0rlUAitios tAat FAay Be aFlFlrowialo for iAdividual COAtors .

1.1a.4 Ass ist lesal §OVeFA FAOAts aAd sool( assistaAse freFA tAo state iAtAo develoFlFAOAl aAd
iFA Fl leFAeAtatioA of strale§ ies fer easA of tAo CO Alo rs OA tAo 2040 GrewtACOAsoFlt MaFl.
TAe strate§y for easA CeAter will ee tailorod to 11010 Aoods of tAo COAtor aAd iAslude aA
aFlFlreFlriato FA ix ef iAVOStFAO AtS, iASOAtivos, reFAoval of Barriors aAd §uidoliAos aiFAod to
oAsoura§o tAo kiAEIS ef doveleFlFA OAt tAat will aEid vitality te CeAtors aAd iFAWovo tAoir
fUAstioAs as tAo Aearts of tAoir SOFAFAUAitios.

1.1a .a DetorFAiAO 'NAetAer slrale§ ies for CeAtors are sussoodi A§ . Motre will FAoasuro tAe
sussoss of COAtors aAd reFl0rt resulls to tAe ro§iO A aAd tAo stato. Metro will worl( VlitA its
FlartAors 10 revise strato§ies evor tiFAO to iFAFlrOVO tAoir results.
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Exhibit D to Ordinance No. 10-1244

TITLE 1: HOUSING CAPACITY

3.07.110 Purpose and Intent

The Regional Framework Plan calls for a compact urban form and a "fair-share" approach to
meeting regional housing needs. It is the purpose of Title 1 to accompli sh these policies in areas
of the region where housing is allowed. Title 1 directs each city and county to maintain or
increase its capac ity and to take action if necessary to accommoda te its share of regional growth.

3.07.120Housing Capacity

A. Each city and county shall maintain or increase its total minimum zoned capacity for
housing. A city or county may reduce the minimum zoned housing capacity of any
zoning district upon a demonstration that:

1. The reduction would not reduce the minimum zoned housing capacity of the
Central City or a Regional Center, Town Center, Corridor, Station Community or
Main Street;

2. The reduction complies with either subsection B or C; and

3. [f the city or county proposes to increase capacity pursuant to subsection B, the
increase is reasonably likely to occur in the zoning distr ict within the 20-year
planning period of Metro ' s last capacity analysis under ORS 197.299.

B. To ensure no net loss of minimum zoned capacity, a city or county that proposes to
reduce the minimum zoned housing capacity of a zoning distr ict under subsection A shall
either:

I. Simultaneously increase the minimum zoned capacity of another zoning district
by an amount equal to or greater than the reducti on in the reduction district; or

2. Increase the minimum zoned capacity of another zoning district prior to a
reduction of capacity in the reduction district that is no greater than the increase in
the other zoning district, and complete the reduction within two years of the
increase.

C. Notwithstanding subsection A, a city or county may reduce the minimum zoned housing
capacity of any zoning district without increasing minimum zoned capac ity in another district
for one or more of the following purposes:

1



1. To re-zone the area for industrial use and limit uses consistent with Title 4 of this

chapter;

2. To protect natu ral resources pursuant to Titles 3 or 13 of thi s chapter; or

3. To allow a reg iona lly signi ficant educational or medical fac ility similar in scale to
those listed in section 3.07 .13400 (5)(i) of Titl e 13 of this chapter.

O. Each city and cou nty sha ll adopt a minimum dwelling unit density for each zoning
district in which dwelling units are authorized except for districts that authorize mixed
use as defined in section 3.07.10 I0(1'1') . If a city or county has not adopted a minimum
density for such a zoni ng district prior to March 16, 2011 , the city or county shall adopt a
minimum dens ity that is at least 80 percent of the maximum density.

E. A city or county that prop oses to amend its land use regulations for a zoning district that

allows dwelling units sha ll determin e the effect of the proposed amendment, if any, on

the minimum zoned housing capac ity for the zoning district and report the effect to Metro

with the notice of the proposed amendment requ ired by section 3.07 .820A. The

minimum zoned capacity for a zoning district shall be determined as follows:

I. If the zoning district has a min imum dwelling unit dens ity pursuant to subsection 0 ,

the minimum zoned capacity for the zo ning district is the minimum density times the

number of acres in the district ;

2. If the zoning distr ict is not required to have a minimum dwell ing unit density under

subsection 0 , the minimum zoned capacity for the zo ning distri ct is the minimum

density times the number of acres in the district or the actual density achieve d in the

district in the most recent five years or the years for wh ich data are avai lable. If no

data are available for the district, the city or county may use data from similar

distr icts in the region.

F. If a city annexes territory des ignated by a county to allow housing, the city shall ensure

through its land use regulations there is no net loss of minimum zo ned housing capac ity

from the level allowed by the county.

G. A city or county shall authorize the establishment of at least one acc essory dwelling unit

for each detached sing le-family dwelling unit in each zoning district that authorizes

2



detached single-family dwell ings. The authorization may be subject to reasonable
regulation for siting and design purposes.
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Exhibit E to Ordinance No . 10-1244

TITLE 4 : INDUSTRIAL AND OTHER EMPLOYMENT AREAS

3 .07 . 410 Purpo s e and Intent

The Regional Framewo r k Plan cal ls f o r a s trong r egi onal
e e e R8mi c e conomy climat e. To imp rove t h e rc§ion's ee eReffii e
eliffia t e e c onomy , Title 4 seeks to provide and p rotec t a s upp l y of
s i te s for emp loyme nt b y l i mit i n g t h e t ypes a nd sca le o f non
indust ria l u s e s i n Re g i ona lly Sign i f i can t Indus t ri a l Ar eas
(RS I As ) , Indust r ia l and Empl o ymen t Area s . Ti tle 4 a lso seeks to
provide the bene f i ts o f " c l u s t e r i ng " to t hos e i ndu st ri e s that
opera te mo r e p rod uctive ly a nd e f f ic i ent ly in prox i mi t y t o o ne
a nothe r tha n in dispe r sed locat ions . Ti t le 4 f urthe r s e eks t o
p r o t e c t the cap ac ity a nd e f f ic ienc y o f the r e g i on 's
tra nsport a tion s y s tem for t he moveme n t o f good s and s e r vices a nd
t o enc o u r ag e t h e l oc a t i on o f o t her type s o f employment i n
Ce n t e r s , Cor r i d o r s , Ma in St r eets a n d St a t i on Commun i t ie s . The
Metro Cou n c i l wi l l evaluate the e f f e c t i v e ne s s of Title 4 in
ach i e v i n g these purpos e s a s part of its pe r iodic ana l ys i s of the
cap acit y o f the urban growt h b o u nda r y .

3 .07 . 420 Pr o t e cti on of Reg i on a lly Signi f ica n t I ndus trial Ar e a s

A. Reg ional l y Sign i f i c an t I ndust r ia l Ar ea s (RSI As) are t hose
a r e as n e a r t h e r e gi on 's mos t s ignif i c a n t t ra nsportation
f a c i l i t i e s f or t he mov ement o f f rei gh t a nd o t he r a r e as most
suitable fo r mov ement a nd sto r age o f goods . Ea c h c ity and
coun ty with land use planning authority over RSIA s shown on
the Emp l oyme n t and Indust r ia l Ar eas Map s hal l de r i v e
s p e c i f i c plan des igna t ion a nd zoning d i s t r i c t boundari e s o f
RSIA s with in i t s jurisdiction f rom the Map , t a kin g i nto
accoun t the location o f existing u s e s tha t would not
con fo rm to the limitat ions on n on - i ndu s tri a l u s e s i n this
sect i on a nd t h e n e e d to a c h i e ve a mi x o f empl oyme n t u s e s .

B. Ci ti es a nd countie s s ha l l revi ew t h e i r l and u s e
regu lat ion s and revi s e them, i f ne ces s ary , to inc l ude
me a s u r e s to l i mi t t he s i ze a nd l oca t ion of new build i ng s
fo r r etai l commerc i a l uses - such as s t o r e s a nd r e s t a u r a n t s
- a nd r eta i l and p ro f e s si onal service s t ha t ca t e r t o d a il y
customers - s uch as f ina nc i a l , ins u r ance , r e a l esta t e ,
l e g a l , me di c a l a n d den t al offices - t o ensure th a t the y
ser ve prima r i l y the n e eds o f wo rke rs i n t h e a rea . One s uch



measure shall be that new buildings for stores , b r a n c he s,
agencies or other outlets for these retail uses and
services shal l not occupy more than 3 ,000 square feet of
sales or service area in a single outlet , o r multiple
outlets that occupy more than 20 ,000 square feet of sales
or service area i n a single building or in multiple
buildings that are part of the same development project ,
with the following e xceptions :

1 . Within the boundaries of a public use a i r p o r t
subject to a facilities master plan, customary airport
uses , uses that are accessory to the travel -related
and f re ight movement activit ies of airports ,
hospitality uses , and retail uses appropriate to serve
the needs of the traveli ng public ; and

2 . Tra ining facilities whose primary purpose i s to
provide tra ining to meet industrial needs .

C. Cities and counties shall review their land use
r egulations and revise them, if necessary , to include
measures to limit the siting and location of new buildings
for the uses described in subsection B and for non
industrial uses that do not cater to daily customers-such
as banks or insurance processing centers-to ensure that
such uses do not reduce off-peak performance on Main
Roadway Routes and Roadway Connectors shown on Iletre's t h e
Regional Freight Net'.l8r lt System Map , Novembe r, 2003 , b e lo'"
standards s e t in the~203 5 Reg ional Transportation Plan
or require added road capacity to prevent fa lling below the
standards .

D. Cities and counties shal l review their land use
regulations and revise them, i f necessary , to prohibit the
siting of schools , places of assembly l a r ge r than 20 ,000
square feet or parks intended to serve people other than
those working or resid ing i n the RSIA.

EB. No city or county shall amend its l a nd use regulations that
apply to lands shown as RSIA on the Employment and
Industrial Areas Map to authorize uses described in
subsection B that were not authorized prior to July 1 ,
2004.

FE. Cities a nd count ies may a llow division of lots or parcels
into smaller lots or parcels as follows:
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1 . Lots or parcels smaller than 50 a c r e s may be divided
into any number o f smaller lot s or parcels.

2 . Lots or parcels laE~eE than 50 acre s or l a r ger may b e
divided into smaller lot s and parce ls p u rsuan t to a
maste r p lan approved by the city o r county so l on g as
t h e resulting division yie lds at l e a s t one lot or
parcel of at l e a s t 50 acres i n size .

3. Lots or parcels 50 acres or l a r ge r , i n c l u d i ng those
created pursuant to paragraph 2 of t h is subs e ct ion ,
may be d ivided i nto any number of smaller l o t s o r
parcels p u r s u a n t to a master plan appr oved by the c ity
or c ou n t y s o long as at l e a s t 40 percent of the area
of t h e lot or pa rce l has been d eveloped with
indust r ia l u s e s o r us es accessory t o i ndustrial use ,
and no port i on has been developed , or i s p r op os e d to
b e developed , with use s described i n subsect i on B o f
th is section.

4. Notwithstanding paragraphs 2 and 3 of this s ubsect ion ,
a n y lot or parce l may be divided into smal le r lots or
parcels or made SUbject to r ights-of - way for the
foll owing purposes:

a. To provide publ ic fac ilities and servi ces ;

b . To separate a p o r t i on of a l o t or p arc e l i n orde r
to protect a natural resource , t o provi d e a
p ub lic amen ity , or t o implement a remedi at ion
p l a n for a site identifi ed b y t he Oregon
Department o f Environmental Qual ity purs uant to
ORS 465 .22 5 ;

c . To separate a portion of a l o t or parcel
c on t ai n i ng a nonconforming use f r om t h e remai nder
of the lot or parcel i n order to render the
remainder more practical for a permitted u s e ; or

d. To a l low t he c reation of a lot solely fo r
financing pu rposes when the created lot is p a r t
of a master planned d e v e l opme n t .

G¥. Notwithstanding s ubsect ion B of t h i s section , a city o r
coun ty may allow the lawfu l use of any bui lding , structure
or l a n d at the time o f enactment of an o r d i na n c e adopted
pursuant t o this section to cont inue and t o expand to a dd
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up t o 20 percent mor e fl oor a rea a nd 10 pe r c e nt mor e l and
area . Notwi ths t a nd i n g s ubsectio n EI o f this s e ct i on , a
ci ty o r c oun ty may a l low division o f l ots or parcels
pursuan t to a master p lan approved by t he c ity o r count y
p r ior t o J ul y 1 , 20 0 4 .

3 .07 . 430 Protection of Indus t r i a l Area s

A. Ci t i e s a nd counties s hall review thei r land use r egulat i ons
a nd revise t h em, i f necessary , t o i nclude measures t o limi t
new bu ildings f o r retai l c omme r c i a l uses-such as s t o res a nd
restau r a n t s - a nd r e t ail a nd profess i ona l s e rv i c e s t hat cater
t o daily customers- such a s f i nancia l , i n s u r a n c e, r eal
e s ta te , lega l , medica l and d e nt al o f f i c e s-in o rde r t o
e nsure tha t the y s e r v e primari l y the needs o f workers i n
t he area . One s u ch measure s ha l l be that n e w bu i ld i ngs f o r
s tor e s , branc hes , agen c ies or o t he r outlets f o r these
r eta i l uses a nd servi ces shall no t occupy more t ha n 5 , 000
s qu a r e f e e t of sales o r service area i n a singl e ou t let , o r
mul tiple outlets that occupy more than 2 0 ,000 square fee t
of sales or s e rvi c e are a i n a sing le b u i lding or i n
multipl e bui l di n gs t h a t ar e part of the s ame deve l opment
proj e ct , wi th th e f o llowi ng exceptions :

1 . Within t he bounda ries of a public use ai r port
sUbject t o a f acilities mas t e r p lan , c ustoma r y a irp ort
u s e s , uses t ha t are a c cessory t o the travel - rela ted
a nd fre ight movement a ct i vities of a i rpo rts ,
hospit a lity u s e s , and r etail u s e s a ppropria te t o s erve
the needs o f t he traveling pub lic ; and

2. Trai n ing f acili ties whose pr imar y pu rpose is to
p rovide t r aini n g to meet i ndustr ia l n e e ds .

B . Ci t i es and c oun ti e s s hall review their land use regulations
a nd r evis e them, if n e cessa ry , to i nc lude measu r e s t o limi t
new bu i ldings f or the u s es des c ribe d in subsection A to
ensure tha t they d o no t i n t e rfe r e with the e ff ic i e n t
move me n t o f f reight a long Main Roa dway Routes a nd Roa dwa y
Connector s shown o n Ilet re's the Re g i ona l Fre igh t Ilet"erlt
System Ma p , Ilevemeer , 2003 i n the 20 35 Regional
Transpor t a t ion Plan. Such measu res may include , but are
not limite d to , r es trictions on a c cess to f r eigh t r out e s
and conne c tors , s i ting limitations and t r a ff ic th reshold s .
This sub s e c tion doe s not r equi re ci ties and count i e s to
i nc l ude s u c h measure s to limi t ne w oth e r bui l ding s o r uses.
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C. No c ity o r count y s ha ll amend i t s l a n d use r e gu l at i on s t h a t
app ly t o lands shown as I nd u s t r i a l Ar e a on t h e Employme n t
and Indust r i al Areas Map to a u t ho r i ze u s e s de sc r ibed in
s ub s e c t i o n A o f t h i s s e c t i on t ha t were n o t author i ze d pr ior
t o Jul y 1 , 200 4 .

D. Cities and counti e s ma y al l ow d i v i sion o f lots or p arc e ls
into sma l l e r lots o r pa r ce l s as fo llows :

1 . Lo t s o r p a rce l s sma l ler t han 50 a cre s ma y b e
d ivided i n to a n y numbe r of s mall e r lot s o r parc el s .

2 . Lot s o r par c e ls laEgeE t RaR 50 a cres o r large r
may b e d i v i d e d i n t o s ma l l e r lot s a nd par c el s p ursua n t
t o a mas te r p l an a pp roved b y t h e c i t y or c o unty s o
l ong a s t he r esu l t ing d i v ision y i eld s at l e a st one l ot
o r parce l o f a t l e a s t 50 acre s i n si ze .

3 . Lo t s o r pa r cel s 50 a c r e s o r l a rger , i ncl uding
those c reated pursuan t t o paragra ph (2 ) o f th is
subsection , ma y b e div i d e d into any numbe r of sma l le r
lot s or par c e l s pursuant t o a mas ter plan a pp rov e d b y
the city or coun ty s o l on g as a t least 4 0 pe r c ent o f
the a rea o f t h e l o t o r parcel has been deve lop e d wi th
industrial us e s or u s e s accesso r y t o i ndust r i a l u s e ,
and n o p ort i on has b e e n deve l oped , or is propo s e d t o
b e d e ve l oped with u s e s de s c r i b e d in s ubs e c t ion A o f
t h is section.

4 . Notwi t hs ta nd i ng paragraphs 2 and 3 o f th is
s ubse c t i o n, a n y l o t o r parc el may b e d i v i d ed into
s mal l er l o ts or pa rce l s or ma d e sUb j e c t t o right s -o f 
way f o r t he fol lowi ng pu rposes :

a . To provide p ub lic f a c i l i t i e s and
s erv i c e s i

b . To s ep a r a te a portion o f a lo t o r
p a r c e l i n o r de r t o p ro t e c t a n a tura l r e s ourc e , to
p r ov i d e a publ i c ame ni t y , o r t o i mpleme n t a
r eme di a t ion p l an f or a s i t e ident i fi e d b y t he
Or e gon Depa r t men t o f Env i r onme n ta l Quali t y
p u r s uan t t o ORS 465 .2 25 ;

c . To sep a ra t e a p ort ion o f a l ot o r
parce l cont ai n i ng a no ncon fo r mi ng use f r om the
rema ind e r of t h e l o t or p arc el in o r d er to r e nd e r
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the remainder more pract ica l for a permitted u s e ;
or

d . To allow the creation of a lot solely
for financing purposes when the created lot is
part of a master planned deve lopment.

E. Notwithstanding subsection B of this sect ion , a city or
county may allow the lawful use of any bu i lding , structure
or l a nd at the time of enactment of an ordinance adopted
pursuant to this section to c on t i nu e and to e xpand to add
up to 20 percent more floorspace and 1 0 percent more land
area .

3 .07.4 40 Protection of Employment Areas

A. Except as provided in subsections C, D and E, in Employment
Areas mapped pursuant to Metro Code 5~ection 3 .07. 130 ,
cities and counties shall limit new and expanded commerc ia l
retail uses to those appropriate in type and size to serve
the needs of businesses , emp l oy e e s and residents of the
Employment Areas .

B. Except as provided in subsect ions C, D and E, a city or
county shal l not approve a commercial retail use in an
Employment Area wi t h more than 60 ,000 square feet of gross
leasable area in a single building , or commercial retail
uses with a tota l of more than 60 ,000 square feet of retai l
sales area on a single lot or parcel , or on contiguous lots
or parcels , including those separated only by
transportation right-of-way .

C. A c ity or county whose zoning ord inance applies to an
Employment Area and is listed on Table 3 .07-4 may continue
to authorize commercial retail uses with more than 60 ,000
square feet of gross leasable area in that zone if the
ordinance author ized those uses on January 1 , 2003.

D. A city or county whose zoning ordinance applies to an
Employment Area and is not l isted on Table 3 .07 -4 may
continue to authorize commercial retail uses with more than
60 ,000 square feet of gross leasable area in that zone if :

------1. The ordinance authorized those uses on January 1 ,
2003 ;
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2 . Transportation f acilit ies adequate to s e rve the
commerc ia l retai l uses will be in pl ace at the time
the uses begin operation ; and

3 . The comprehensive plan p rovid es for transportation
f a c i l i t i e s a de qu a t e to serve other uses planned for
the Employment Area over the planning p e r i od .

E . A c ity o r county may author ize new comme rcia l retail us e s
with mo r e than 60 ,000 square feet of g ross leasable are a i n
Employment Areas if the uses:

1. Generate n o more t h a n a 25 percent increase in site
gene rated v e hi cle trips above p e r mi t t e d non-indus trial
uses ; and

2 . Meet t he Max imum Pe rmitted Pa r ki ng - Zone A
requ i rements set forth in Table 3.07 23 .08 3 of Tit le
~i of the Urban Gr8\1tfi t4aI'w gementRe g i on a l
Transportat ion Fu nctional Plan .

3 .0 7 .450 Employment and I n d u s t r i a l Areas Map

A. The Employment and Indust rial Areas Map is the official
depiction o f the boundaries of Reg ional ly Significant
I nd u s t ri al Areas , Industr ial Areas and Employment Areas .

B. If the Metro Counc i l adds territory to t he UGB a nd
designa tes al l o r pa rt o f the territory Reg ionally
Significant I nd u s tri a l Area , Industrial Area or Employment
Area , after completion of Tit le 11 planning by the
responsible ci ty or county , the Ch ief Operat ing Office r
(COO ) sha ll issue an orde r to conform t h e map to the
boundaries es tablished by the responsible city or county .
Th e order shall also make necessary amendments to the
Hab itat Co n s e r v a ti on Areas Map , described i n &sect ion
3 .07 . 1320 of Ti tle 13 of this c h ap t e r , to ensure
implementati on o f Title 13 .

C. A c i t y or county may amend its comprehens ive p lan or zo n i n g
regulations to change i t s de signation of land on the
Empl o yme n t and Industrial Areas Map in order to a l low uses
not allowed by Ti t l e qthi s t itle upon a d emonstration that:

1. The p r ope r t y is not s urrounded by land designa ted on
the map as I nd u s t r i a l Area , Regiona l ly Significant
Industria l Area or a comb i nation of the two ;
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2 . The amendment will not r edu c e the tefr& empl oyment
capaci ty of t he city or county bels'" the nUFRber shs'om
sn 'l'able 3 . 07 1 sf 'l'itle 1 sf the Urban Grm,th
Bana gement Funet isnal Plan, sr the amount sf the
reduetisn is replaeed by separate and eonsurrent
a e t ion by th e e ity sr e s un t y ;

3 . If t he map d e s i gn a tes the p r oper t y as Re g i ona l l y
Signif i cant Industrial Ar e a, the sub j ect property doe s
not have acces s t o spe c i a l ized s e rvices , such as
r e d u nd a n t e lectrical powe r or industrial gases , and is
not proximate to f re igh t loadi ng and unloadin g
fac i l i t i e s, such a s trans-shipment f aci lities ;

4. The amendment wou l d n o t allow uses that wou l d r edu c e
off-pe ak perform ance on Ma j o r Roadway Routes a nd
Roadway Connectors shown on Betrs's 200 4 the Reg i ona l
Freight System Map in the 2035 Regional Transportation
Plan b elow standards in the Regisnal 'l'ranspsrtatisn
fl±.aft ( " R'l'P") , s r el w ee d vol ume- t o- cap ac i ty rat ios s n
'l'ab le 7 of the 1999 Oregsn High'"ay Plan fsr state
highHays standa r ds in t h e p l a n, u n less mitigating
a c t i on is taken t ha t wi ll re s tore p erformance to RTP
and OIIP standa r ds wi t h in two years after a pproval of
uses ;

5 . The amendme nt wou ld n o t dimini sh t he intende d function
of t he Cent ra l City or Reg i on a l or To wn Centers a s t he
p rincipal l o c a t i on s o f r etail , cultur al and civic
services in their market area s ; a nd

6. If t h e map designates t h e property as Re giona lly
Signi ficant Industrial Are a , th e property s ub jec t to
t he amendment is ten acres or l e s s ; if d e signa ted
Ind u s tr i a l Area , t h e property s Ubj ect to t h e amendment
is 20 a c re s o r less ; if de s i gnat e d Emp l o yme n t Are a ,
the prope r t y s ub j e c t to the amendme nt i s 40 acres o r
less .

D. A city or county ma y also amend its comprehensive plan or
zon i ng r e gu l a t i on s to change it s d e s i gna tion of l a nd on the
Employment and Indu s t r i a l Areas Ma p in order to allow uses
not a ll owed by 'l'itle 4this t i t l e upon a demons t r a ti on t h a t:

1. Th e ent ire property i s not bu ildable due to
environmental const rain ts; or
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I E.

G.

H.

2 . The p r oper t y borders l a nd tha t i s no t designa t ed on
the ma p as I ndust rial Area o r Regionally Signi f i c an t
Industrial Ar ea ; and

3 . The a ssessed va l u e of a bui ld i ng or bui ld i ngs on the
property , built pr i or to March 5 , 20 0 4 , and
h isto rically o c c up i e d b y uses not all owed by Title
4 this ti t le , e x c e e d s th e assessed value o f the land by
a r a tio of 1 .5 t o 1.

The Chief Operating Of f i e e rCOO sha ll revise the Emplo yme n t
a nd I ndustri al Area s Ma p b y o r de r to c onform to a n
amendment made by a c ity or cou n ty pu rsuant to s ubsec t ion C
o r D o f th i s section wi t h i n 30 days a f ter not if ica t i on b y
the city o r county t ha t no appeal o f t h e ame ndme n t was
fi l e d pursuant to ORS 1 97 .825 or , if a n appe al was fi l ed ,
t hat t h e amendmen t wa s uphe l d in th e final appe a l pro c e ss .

After consul tat i on wi th He t r s p s l itan Psli ey .>,elv issry
CsmmitteeMPAC, the Co un c il may issue a n order suspending
operation of s ub s e c ti on C in any cale ndar year in which the
cumulative amount o f l a nd fo r which the Emp l o yme nt a nd
Ind u s t r i a l Are a s Map is cha nged during that y e a r f rom
Re g i onal ly Sign i f ica n t I nd u s t r i a l Area or I ndustrial Ar e a
to Empl oyment Are a o r o ther 2040 Growth Conc e pt d esign type
d e si gnati on exceeds t he i ndustria l l a nd surp lus. The
i nd u s t r i a l lan d s urp l us is the a mount b y whi ch the c urrent
supp l y of vacant l and d es igna ted Regionally Sign i f icant
I ndustrial Ar ea and Indus tr i al Ar e a exceeds t he 20- ye a r
need fo r i ndustr ia l l and , as de termi n ed by t h e mos t recent
" Ur b a n Gr owth Report : An Empl o ymen t La nd Nee d Analysis " ,
reduced by a n equa l annua l i n c rement f o r the number o f
years s ince t he r e p ort.

The Metro Council may amend the Emp l oyme n t and I nd u s t r i a l
Areas Map by o r d i n a n c e at any time t o ma ke c o r rec t ions i n
order to b etter ach i eve the polici e s o f the Regional
Fra me wor k Plan .

Upon r e ques t from a c i ty or a c oun t y , t he Me tro Coun c i l ma y
amend the Empl oymen t and Ind u s t ria l Area s Map by o rdinance
to c ons ide r proposed ame ndments that exc eed t he s i ze
sta nd a r ds of p a rag raph 6 o f subsect ion C of t he section.
To approve an amendme n t , the Counci l mu s t c on c l ud e t hat t h e
amen dment :
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1. Would not reduce the~ employment capacity of the
city or county belo·" the number shmlfi on Table 3 . 07 I
of Ti t le 1 of the Urban Grmlth ,gana~ement Funetional
fl-1-a.fl ;

2 . Would not a llow u ses that wou ld r educe off - pea k
performance on Major Roadway Routes a nd Roadway
Connectors shown on Betro 's 2004 t he Regiona l Fre ight
System Map i n the 2035 Re g i ona l Transpor tation Pl an
below staneares i n the Re~i onal Trans~ o rta t i on Pl a n
("RTP ") , o r elleeee vol ume -to- capacity ratios on Tab le
7 of t he 1999 Ore~on lli~h'"ay PlaR (" OIlP") f or state
h i ~h'ffi Y s sta ndards i n the plan , unless mitigat ing
action is taken that will restore performance to RTP
ane OIlP standards within two years afte r approval o f
uses ;

3 . Woul d not d iminish the intended function of the
Central Ci ty o r Regiona l o r Town Centers as t he
principal loc at i ons of retai l , cultura l and civic
services in their market areas;

4 . Would not redu ce the integrity or viability of a
traded sector cluste r of i ndustries;

5. Would not c reate or worsen a significant imbalance
between j ob s a nd hous ing in a regional ma r ke t area ;
a nd

6. I f the s ubject property is des ignated Re giona lly
Significant Industrial Area , would no t remove f r om
that designat ion l a n d that is especially suitable f o r
industria l use due to th e availabi lity of spec i a lized
ser v i c es, such a s redundant electr ical power or
indus tria l gases , or due to p rox imity t o f r ei ght
transport fa c i l ities , such as t rans- shipment
fac ilities.

I . Amendments t o the Employment and Industria l Areas Map made
i n compliance wi t h the process and criteria in this section
sha l l be deemed to comp ly with the Regiona l Framewo rk Plan .

J . The Counci l ma y establish conditions upon approva l of an
amendment t o the Employment and Industr ial Ar eas Map under
subsect ion F to ensure that the ame ndment complie s wi t h t h e
Regiona l Framework Plan and state land u s e planning l a ws .
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K. By January 31 of each y ear, t he Ghief OperatiRg OffieerCOO
(COO) s ha l l s ubmi t a wr i t ten r eport to th e Coun c il a nd tfle

HetEepelitaR Pelie)' AdviseE)' GelllffiitteeMPAC o n the
cumulative effects on employme nt land in the r egion o f the
ame ndme nt s to the Employment and Indust rial Area s Map made
p u rs uan t to this section dur ing t he pre ced ing ye a r . The
r eport s hall i nclude any r e c omme nda t i o n s the COO deems
app r op r iate on measure s t he Council mi gh t take to address
the e f fe c ts.

3 .07 .4 60 La rge Site s fo r I ndus tr ial Use

A. Fo r purpos e s of thls sect ion, " developed" means
c ons tru c t i on h a s begun on on e or more buildings tha t will
accommodate industri a l uses .

B . The COO s h a l l maintain a n i nventor y of s i te s that a re:

a. Con tigu ou s lot s or parcel s in t he s ame owner s hip totaling
50 acres or more ;

b. De s i gn a t e d o n t h e Empl oyme n t and Indust ri al Areas Map or
zoned f o r ind u s t r ia l ;

c . Suitable fo r i ndustries tha t prefe r large s i tes; a nd
d . Vacant but for buildings o r u ses on the site at t he time

the site was added to t he UGB .

C. A c ity or coun ty with land use pl a nning authorit y ove r a
large s i t e o n t he Employment and Industrial Ar e as Map
sha ll limit division o f any l ot or parcel 50 acres or
large r that i s pa r t of t he s ite a s p rovided i n p a r a gra p hs
(2) , (3) and (4) of subsection E o f section 3 . 07. 42 0 or
s ubsect ion D of s ecti on 3.07. 430 , wh i c hev e r i s
a pp l i c able . A city o r county may no t a l low divi sion of a
lot or p a r cel smaller t han 50 acres that i s part o f the
s i t e.

D. A city or county with land u s e p l a n n i n g a uthorit y over a
s ite on the Employment and I ndust rial Are a s Map sha ll
inform t he COO when a s i t e is de v e loped .

E. Fo l l owing notificat ion p ur s uan t t o subsection D that a
la r ge site on t h e i nv e ntory i s d eveloped , the COO s hall
wo r k with c i ties a nd coun ties to c reate a new s i t e
consi s ten t with s ub s ect ion B wi t hin t h e UGB . If , within
one year fol lowing t h e no t i f i c a t i on, the COO is un a ble to
create a n ew l arge si te wi thi n the UGB , t he COO shall
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f i l e a n applica t i on p ursuan t t o s e c t i on 3 .07 . 1425 o f thi s
c hapter to e x p a nd t h e UGB t o a dd a ne w l arg e site.

F. Th e COO shal l r ev i s e t he Emp loyment a nd Industrial Areas
Map b y o rder t o add ne w l a rge s ites c r e a ted p u rsuant to
s ubsection E o r added the UGB and t o remove sites tha t no
l onger qua l ify as large sites under s ubs e c ti o n B.
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Memorandum

To: City Council

From: Derek Robbins, Civil Engineer

Jon Holan, Community Development Director

Michael Sykes, City Manager

Date: October 25, 2010

Re: TSP Appendices and Staff Responses to Comments received by Council

This memo transmits the appendices to the TSP and respond to comments received by
Council at the September 2ih hearing.

Appendices to the Transportation System Plan (TSP)

The Appendices to the TSP include the following:

• Yew and Adair Alternatives Analysis
• Bike and Pedestrian Programs memo
• Existing Volumes and Geometry
• Techn ical Memo #1- Background Document Review
• Highway 47 Access Management Plan Alternatives Analysis Memo
• Land Use Summary
• Operations Analysis:

o City Exist ing Conditions
o Highway 47 EXisting Conditions
o TSP No Build - City Future Condit ions
o TSP No Build - City Future Conditions, Part 2
o TSP Highway 47 No Build - Future Conditions
o TSP Highway 47 No Build - Future Conditions, Part 2

• TPR Compliance Memo
• TPR Compliance Memo - Table
• Traffic Counts

1

CITY OF FOREST GROVE . P.O. Box 326 . Forest Grove, OR 97116-0326 • www.forestgrove-or.gov . PHONE 503-992-3200 • FAX 503-992-3207



October 19, 2010

It should be noted that the Planning Commission did not receive the Appendices in their
consideration due to an error by staff. In discussing the situation with the Commission
at their October 18th meeting, they request the Council remand the TSP back to them in
order to consider a more complete document. A member of the Commission will be at
your hearing to discuss their request as well as other aspects of their decision. Staff
would support the Commission's request for the reasons stated. Also, the City is not
under any time line or legal requirement to adopt the document. Legal counsel has
indicated that the Council is not obligated to remand the document to the Commission
since it is a legislative action with final approval authority resting with the Council.

Staff Responses to Comments

The following are staff responses to comments on the TSP received by the Council at
the September 27th hearing and the latest written comments received from ODOT:

OOOT: Seth Brumley submitted a letter to the Council dated September 23rd and a
subsequent letter dated October 10th

• The following is a listing of the various ODOT
comments with staff responses:

Yew and Adair Signal: The bulk of ODOT's comments pertain to the proposed traffic
signal at the intersection. ODOT opposes the signal due to the short distance to
existing signals at Mountain View. The September 23rd letter indicates that it does not
meet the one half mile spacing standards and could potentially increase crashes and
add operational deficiencies. To gain permission from ODOT, state rules require a
traffic engineering investigation shat shows how traffic signal warrants are met and
how the proposed signal would improve overall safety and operation of the intersection.
A progression analysis would be required and signal installation would not occur until
warrants are satisfied and the installation request and design has been approved by the
State Traffic Engineer.

The October 8th letter provides further comments in light of testimony received at the
September 2ih hearing. Since the public hearing was left open, this additional
testimony is acceptable. The letter reiterates that Manual on Uniform Traffic Control
Devices (MUTCD) Signal Warrants must be met and whether the new signal could
operate without creating an adverse impact on the system. The Walmart traffic study
indicated preliminary warrants were not met. The study, which was used as a basis for
testimony at the September 2ih meeting, was only for peak hour and not eight hour.
An adequate number of alternatives need to be demonstrated that they would not
reduce the number of crashes and that the number of crashes for most years below
that needed to meet the warrant. The letter then cites some other low cost
improvements such as installing a stop bar and quoting DKS study of alternatives for
the intersection. It next compares the situation with the 19th/20th Avenues in Cornelius.
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It concludes that the signal does not meet ODOT approval criteria and opposes
inclusion of the signal in the TSP.

Staff Response: Staff first wants to mention that there appears to be general
concurrence that making Mountain View a four way intersection is the best long-term
solution. Regarding the interim solution, it is staff's position that retaining the signal in
the plan offers the City the greatest number of options. Several interim alternatives
were considered by the PAC but all had flaws. These options included making Yew
Street between Adair and Baseline, one-way (in either direction) and a U-Turn lane at
Mountain View. These options either did not resolve the issue or in the case of the U
Turn lane, did not provide sufficient radius to allow truck turning movements. This is
why the PAC settled on the traffic signal as the most logical solution. While the
testimony submitted at the 2ih hearing was based on one-hour conditions, it does
suggest that warrants may be exceeded. An adoption of a TSP is not intended to be
detailed to address the technical requirements of obtaining OOOT approval for any
given improvement. It is intended to provide the broad policy direction of the City. We
understand ODOT's near continuous statements that it won't meet ODOT requirements.
However, until an application is submitted and acted upon by OOOT, there is no final
determination. Deleting the traffic signal would deny the City this option before a full
analysis and submittal has been made. Staff recognizes that it may be difficult or
unsuccessful to obtain ODOT's approval for a signal and that efforts should be focused
on the long-term solution. However, it should be kept in mind that including the traffic
signal in the TSP does not diminish ODOT's authority in approving/denying such a
project.

The Council should also be aware that OOOT could file an appeal to the Courts if the
TSP is adopted as is. The basis of the appeal is inconsistency with the State Highway
Plan. While there is no statute or administrative rule, per se, that requires the TSP to
be consistent with the State Highway Plan, there is a requirement that the TSP be
consistent with the RTP and the RTP must be consistent with the State Plan. However,
the Council did receive testimony that suggests a possibility that warrants may be met.
Further, regardless of its inclusion in the TSP, ODOT has the final authority to approve
or deny an application for the signal; making any appeal superfluous.

Page 1-4: The September 23'd letter states:

• The TSP suggests that there may be future analysis for the Highway 47 Access
Management Plan. There will be no future analysis for the AMP.

• The Refinement Pian Study analysis is proposed to include:

"Feasibility for advancing a coordinated timing scheme for Highway 47 and/or
extension of the Pacific Avenue/ts" Avenue couplet eastward through Highway 47."
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Both of these ideas were explored as part of the AMP and GDOT has determined
that they are infeasible due to signal spacing on the bypass. ODOT does not
support further analysis.

Staff Response: We note ODOT's comments in that they would not support any
further analysis. However, staff believes that changing conditions and progression
signal analysis which was not performed as part of the TSP could reveal different
solutions. It should be kept in mind that the TSP only indicates only for additional
analysis rather than propose specific improvements to implement. Thus, staff
recommends retaining the wording to recognize the potential need for further analysis.

Table 1-2 Line 1: As stated in the DKS AMP alternatives analysis, the David Hill Road
connection will require highway widening for a turn lane or access restriction to
accommodate this connection. Rather than David Hill Rd. connecting to the highway,
ODOT would prefer an alternate connection north to Purdin Rd in order to help balance
traffic levels on the proposed roundabout.

Staff Response: Purdin Road has deficiencies to convey large amounts of traffic. It
has poor sight distance at Thatcher Road, is too narrow and has sharp turns. Further,
in developing concept plans for the proposed Purdin Road Urban Reserve, it has been
discovered that extending a road (either 8 Street or Main Street) would be circuitous in
order to maintain opportunities for large-lot industrial development. In addition, such
an extension would have to cross identified vegetative corridors which would require
mitigation. The extension of David Hill would provide the most direct access from the
west side of Forest Grove to Highway 47 and perhaps further east. It would also avoid
the vegetative corridors. Staff recognizes that additional lanes would be required at
David Hill's intersection with Highway 47 which is incorporated in the cost estimate.
Staff acknowledges ODOT's comments but believes it is appropriate to maintain the
David Hill connection for the above reasons.

Table 1-2 Line 3: The proposed roundabout at Martin may cost more than $1.5 million.

Staff Response: Comment so noted. The cost estimate was provided by the City's
consultant.

Table 1-2 Line 4: It is ODOT policy to show that roundabout will not work at B St
before a signal is considered.

Staff Response: We appreciate ODOT bringing to our attention ODOT policy with
regards to the consideration of roundabouts before signals can be considered. This
would require the City and ODOT to proceed with the analysis to make a final
determination. If roundabouts work the best with four legs to the intersection that are
fairly balanced with traffic levels (as is the reason for the road connection to Purdin
Road), this intersection would be ill-suited for a roundabout since there is only three
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legs. Further, a roundabout is substantially more costly than traffic signals which may
defer any needed improvements considerably. The reason is that the TSP
demonstrates that there is little funding flexibility to absorb a higher cost project and to
our knowledge there is nothing programmed by the State to construct such a
roundabout. There have already been fatalities at that intersection and staff believes
that a correction is needed in the immediate future to avoid further deaths.

Table 1-2 Line 6: The proposed 23rd Avenue extension must show a benefit to the
highway and access spacing issues in this area will need to be addressed in order to
approve a grant of access. ODOT will continue to work with the City on this potential
connection.

Staff Response: Comment so noted and will also work with ODOT on this proposed
project.

Table 1-2 Line 7: The Highway 8 Boulevard design requires further planning.

Staff Response: Comment so noted and will coordinate with ODOT on that portion of
the boulevard east of Highway 47.

Figure 8-6 First Bullet: The figure shows a Future Study Area near Willamina Ave and
Juniper on Highway 47. This circle should be moved to the East to encompass Porter
Rd, Martin Rd and 24th Ave.

Staff Response: Based on this comment and the need for future study of potential
access points on Highway 47 north of Porter Road, staff proposes to elongate the circle
to include the intersections identified in the comment.

Figure 8-6 Second Bullet: A proposed connection between Yew Street and Mountain
View Lane should be shown on the TSP preferred plan roadway network map. If the
parcel between Yew St and Mountain View Lane were to redevelop, having the
connection in the TSP would allow the City to require implementation.

Staff Response: Staff concurs that the plan roadway network map should show the
connection and proposes that be added to the map.

Figure 8-6 Third Bullet: ODOT suggests removing the intersection improvement circle
at Yew St.

Staff Response: Staff recommends retaining the circle for the reasons stated above.

Page 8-16 First Bullet: In regards to the 23rd Ave extension, the draft TSP states: "The
extension will most likely connect to Highway 47 at Martin Road and include a new
roundabout that also connects to the proposed Holladay Street Extension". While the
roundabout is an interesting idea, it has not been analyzed for safety or operations.
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The text should read "The extension will most likely connect to Highway 47 at Martin
Road and may include a new roundabout".

Staff Response: Staff has no objection to the change and recommends the revision.

Page 8-16 Second Bullet: As stated above, ODOT does not support a signal at Yew St.
If the City insists on keeping this signal in their preferred plan, ODOT suggests the
following language:

"ODOT approval would be required for construction of intersection
improvements. In addition, a signal at this intersection would not meet ODOT
signal spacing standards and ODOT would not approve this improvement."

Staff Response: Staff's reply concerning the signal improvement at Yew Street is
above. Based on that response, the statement about ODOT not approving it is
premature until an application has been made and denied. We recommend that the
following language be added:

ODOT approval would be required for construction of intersection improvements.
There are concerns by ODOT regarding signal spacing but no final determination
can be made until an application has been made and acted upon.

Page 8-17: The draft TSP suggests amending the Regional Transportation Plan to
include projects such as the Yew/Adair Street intersection improvements. ODOT would
not support amending the RTP for a signal project at Yew/Adair St.

Staff Response: Comment so noted.

David Morelli: Mr. Morelli comments addressed road improvements and the warrant
requirements for ODOT. Regarding road improvements, he cited the need for
extending 19th Avenue to Ritchey Road, 19th Avenue one-way extended east of
Highway 47, and Strasburg to Pacific Avenue and 19th Avenue. He also indicated the
need for better industrial road circulation paralleling Highway 47. He requested that
the TSP shows lines for future roads rather than arrows. Remainder of his testimony
dealt with ODOT's warrant analysis and signal spacing standards as it pertained to the
Yew/Adair intersection.

Staff Response: The road improvements Mr. Morelli discussed are incorporated in
the TSP either as new roads or future study areas. In particular, the 19th Avenue
extension east of Highway 47 was incorporated as a future study area because cost of
the project would substantially use all of the future projected funding. Further, there
are still land use and transportation issues associated with the concept that need to be
addressed.
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Staff has no objections with the recommendation that future roads be shown as lines
rather than arrows. This also reflects one of the Planning Commission's
recommendation related to 19th Avenue extension west of E Street extension.

Regarding the testimony pertaining to the traffic signal at Yew Street, staff believes
that this testimony suggests that warrants might be met and that removing the signal
would be premature at this time.

Forest Grove School District: Terry Thetford of the School District and Mimi
Doukes, consultant for the District, requested the Council to show a north-south road
extending from the western terminus of Hartford to a future extension of David Hill
Road. They presented a site plan for fields north of the main campus of the High
School. The plan showed the proposed road connection between Hartford and David
Hill and provided a pedestrian/bicycle path connecting Hartford to Brooke Street. By
interpretation, the plan indicates that an extension of Hartford Drive would separate the
High School campus from a proposed field facility. They requested this action to allow
the District to proceed with a conditional use permit application.

Staff Response: Hartford Drive is designated as a collector. It is 840 feet south of
David Hill Road and 1,100 feet north of Nichols Lane and 1,200 feet north of Bonnie
Lane, the collector to the south. Without the extension of Hartford Drive, the distance
between east-west streets is 2,040 feet (slightly greater than 1/3rd mile separation
between collectors/arterials).

The proposed TSP specifies that preferred connectivity be between 500 to 1,000 feet
for autos and 300 to 500 feet for pedestrians and bicycles. The RTP specifies a
distance of '12 mile between collectors and one mile between arterials. For
redevelopment over 5 acres and new residential development, the Regional
Transportation Functional Plan (RTFP) requires full-street connections with spacing no
more than 530 feet except where there are barriers. Pedestrian/bicycle connections are
specified at 330 feet spacing by the RTFP unless prevented due to water features. If
so, then the spacing needs to be at 530 feet.

Before discussing the street, staff believes it is important to provide the
pedestrian/bicycle connection through the school site. This is due to the distance
between Hartford and the nearest east-west pedestrian connection exceeds the
standard proposed in the TSP as well as the RTP.

Staff has two opposing thoughts about the need for the Hartford Drive westward
extension. It would provide an additional and improved east-west circulation for the
area and provide connectivity that furthers the objectives of the TSP. However,
without the connection, the spacing distance between collectors meets the RTP
standard. (There is some question whether the 530 foot standard from the RTFP even

7
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applies since this not a redevelopment area or new housing development.) Further, the
lack of an extension would reduce potential safety issues associated with a street
bisecting the high school campus. Emergency vehicle access can be addressed by the
design of the pedestrian/bicycle connection to accommodate these vehicles. Both the
Police and Fire departments are neutral on whether Hartford Drive is extended to
Brooke Street.

Options for the Council: Several of the issues were not consldered by the Planning
Commission including much of the ODOT's comments, Mr. Morelli's comments on the
ODOT requirements and the School District's comments on Hartford Drive. Legally, the
Council can take action without any input from the Commission. However, the Council
can remand any specific issues (including but not necessarily limited to those issues not
considered by the Commission) back to the Commission to conduct a hearing. Thus,
the overall options for the Council are:

1. Adopt the TSP as presented. This would mean that traffic signal at Yew and
Adair would be retained; only arrows to depicted new roads and Hartford Drive
would be subject to furthe r analysis.

2. Adopt the TSP with changes. This would incorporate changes that the Council
finds appropriate. Based on the testimony, this may include those proposed by
the Planning Commission, GOaT, Mr. Morelli, the School District and/or staff.

3. Remand the TSP back to the Planning Commission. Specific items the
Commission could consider include the TSP with the Appendices and/or that
testimony not received by the Commission including that from ODOT, Mr. Morelli
and the School District. The Council can also ask the Commission to consider
any other areas of concern.

4. Reject the TSP and wait for an update associated with Periodic Review. While
this is an option, staff recommends the Council ultimately adopt this proposed
TSP. There has been a tremendous amount of effort by a variety of parties and
the TSP addresses important citywide transportation issues. It would be very
difficult to address these issues and any modifications caused by Periodic Review
during the time frame for Periodic Review.
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Department of Transportation
Region 1

123 NW Flanders Street
Portland, OR 97209-4037

503.731.8200
FAX 503.731.8259

10/18/2010

City of Forest Grove
P.O. Box326
1924 Council Street

Attn: Forest Grove City Council

Re: Forest Grove TSP Update

Dear Forest Grove City Counci l,

Thank you for the feedback concerning my letter and testimony at the City Council meeting. OOOT is
committed to working with the City of Forest Grove to provide a safe and efficie nt multi modal
transport ation system. This letter is intended to clarify why OOOT has concluded that safety and
operational problems could result from the signalization of the Yew St/Adair St intersection and to
explain OOOT' s procedures relating to signalization approval

OAR 734-020-0470 states, "The desirable spacing of signalized intersections on statewide and regional
highways is 1/2 mile". While it is true that there are many signalized highway intersections that do not
currently achieve this distance, OOOT attempts to achieve this spacing and we are not allowed to deviate
from this standard without substantial evidence that a signal is the proper solution. Therefore, a traffic
engineering investigat ion and progression analysis would be required that demonstrates the intersection
meets the MUTCO Signal Warrants and whether a new signal would operate acceptably within the
existing signal system without creating an adverse impact to the highway . In order for the signal
installation to be approved, these warrants would have to be met and the State Traffic Engineer must
agree that a signal is the best solution compared to other alternatives .

Regarding warrants, OOOT's April 2006 Analysis Procedure Manual (APM) states:

"The MUTCO provide s a set of 8 warrants to be used in determining if the
installation of a traffic signal should be considered. In addition to these, the
OOOT Transportation Planning Analysis Unit has also developed a set of
"pre liminary" traffic signal warrants, which are based on the MUTCO warrants,
but require less data for analysis. The preliminary warrants are generally not
accepted as a basis for approving the installatio n of a traffic signal, but are useful
for projecting signalization needs for future years."

The traffic study conducted for WalMart in 2005 indicated that preliminary warrants were not met for the
Yew StlAdair St intersection and no further warrants were tested. At the City Council meeting it was
suggested that Warrant 3, Peak Hour and Warrant 7, Crash Experience have been met based on the 2005
study. OOOT does not generally approve signals based on the Peak Hour warrant alone because it only
addresses a deficiency that occurs one hour a day and instead relies more on Warrant I, the Eight-Hour



Vehicular Volume. Additionally, based on the OOOT Region I Traffic Analyst 's analysis of the 2007
traffic counts for the Forest Grove TSP Update, neither the Peak Hour warrant nor the Preliminary Traffic
Signal Warrant are met.

In addition to requiring a certain number of preventable accidents per year at an intersection, Warrant 7,
Crash Experience, requires that "an adequate trial of alternatives with satisfactory observance and
enforcement has failed to reduce the crash frequency", and that certain traffic volume warrants are met on
the highway and the side street during eight hours of the day, or there are a specified number of pedestrian
cross ings at the intersection during a number of hours of the day. Based on the available crash data, the
crash history at the intersection is, for most years, well below the crash frequency specified in the warrant.
We are confident in assuming the pedestrian warrant isn' t met at this location, there is nothing that
indicates that the traffic volume warrants are met, and, to our knowledge, there have been no alternative
measures implemen ted to try to address the safety concerns at the intersection. Therefore the Crash
Experience warrant has not been met.

With regards to alternative solutions, there are a number oflow cost improvements that could be made at
this intersection to help reduce the accident potential and improve capacity . Currently there is no stop bar
on either Vew Street approach to the intersection. Installing stop bars on these approaches would
encourage motorists on the side street to pull forward to a location where they can see and be seen by
approaching traffic on the highway. It could also shorten the effective crossing distance at the
intersecti on. On the north approach, Vew Street could be striped to provide separate southbound thru and
right turn lanes, which could reduce the delays experienced by motorists on this approach. Finally, the
trees and shrubs to the east of this intersection should be trimmed to ensure highway traffic can see
motorists approaching the intersect ion on Vew. These measures would help improve safety at the
intersection. Based on the crash history, installing a signa l may actually increase the frequency of crashes
and would likely increase the numbe r of rear end crashes at this intersection. The new Highway Safety
Manual (published by American Association of State Highway Transporta tion Official s, 2010) indicates
traffic signals typicall y result in 30% increase in crashes on the mainline .

OKS and Associates analyzed alternatives for this intersection as part of the TSP update. The October 8,
2009 Vew Street and Adair Street AIternatives Analysis Memo provided by OKS concludes:

While traffic signals provide a good solution for these intersections in isolation, the
surrounding environm ent must be taken into account. The short distance between
intersection s (approxim ately 650 feet to Mountain View Lane and just 190 feet to
Baseline Street) presents additional issues with signal coordination and queues that could
exceed storage and block traffic at adjacent intersections. These proposed signals would
have significant construction costs when factoring in coordination with the existing signal
at Mountain View Lane and potentially between Baseline Street and Adair Street signals
as well.

Introducing new traffic signals at the Vew Street intersections violates OOOT's signal
spacing criteria. Placing multiple signals in close proximity has ramifications for signal
timing efficiency, traffic flow speeds and progression, flexibility for vary ing time-of-day
demand, safety, and total operati ng and user costs.



Based on the recommendations from this memo, the PAC came to agreement that extending Mountain
View Lane to Adair St was the proper long term solution and aoaT does not support signalization as a
short term solution.

As an example of why signalization is not a good short term solution we need only to look to the east end
of the couplet. OOaT and Cornelius recently completed a project that tied N 19'" Ave and S 20'" Ave
together with a signal at the intersection of 20'" Ave and Tualatin Valley Highway. Before this project
was implemented, the east end of the couplet looked very similar to Yew St and Mountain View Lane.
There were two offset collector streets serving the areas to the north and south of the highway and there
was a very short segment of 19'" Ave between Adair St and Baseline St where the couplet tapers back
together. The main difference was that there was a signal 19'" Ave and Ada ir St, and not on 20'" Ave.
The City of Cornelius and aOaT determined that removi ng the signal at 19'" and realign ing 19'" to
intersect the highway at 20th with a signal provides better north/south circulation for the City and reduces
the operational deficiencies inherent in the old design, despite the fact that signal spacing criteria was not
met.

Connecting Yew St and Mountain View lane has been identified as the best long term solution to address
safety, operational, capacity and local connectivity needs within Forest Grove. Introducing a short term
solution such as signalization of the Yew St/Adair St intersection would cost approximately $1 million,
introduces safety and operational deficiencies, and would be removed in order to provide the optimal
solution. aOaT does not believe signal installation at this location supports a safe and efficient multi
modal transportation system because installation could further degrade safety and capacity at the Yew
StiAdair St intersection. Signalization does not meet aOaT approval requirements and therefore we
oppose including this signal in the TSP.

Thank you for the opportunity to comment,

Seth Brumley
Associate Planner
onor Region I Planning
(503) 731-8234
fax (503) 73 1-8259

C: Derek Robbins, City of Forest Grove Civil Enginee r
Jon Holan, City of Forest Grove Community Development Director
Anne Debbaut, OLCO
Elaine Smith, aOaT Region 1 Planning Manager
Martin Jensvold, aoaT Region 1 Access Management Engineer
Doug Baumgartner, aOaT Region I Traffic Analyst



Serving the communities of Forest Grove, Cornelius, Gales Creek and Dilley

October 1, 2010

Mayor Peter B. Truax and the Forest Grove City Council
City of Forest Grove
PO Box 326
Forest Grove, Oregon 97116-0326

Re: Ord. No. 2010-09 Transportation System Plan Update
Forest Grove School District Requested Revisions

Mayor Truax and City Councilors:

The Forest Grove School District wou ld like to supplement our verbal testimony on September
27, 2010 with additional written testimony in support of our request to realign Hartford Road
around the northern perimeter of the Forest Grove High School property, connecting wit h
David Hill Road. The School District previou sly requested this modification to the draft
Transportation System Development Plan in written testimony dated June 21, 2010.

Since purch asing the 20 acre parcel on the north side of the existing high school appro ximately
10 years ago, the School District has had per iodic and ongoing discussions with the City of
Forest Grove Planning and Engineering Departments about our long term plans for the use of
th e northern parcel as athletic fields in support of the curricular program and provide
community use fields .

The discussion has been focused on resolving the conflict of the Hartford Avenue extension
which biscects the school property. This potential roadway location would create a hazard for
st udents having to cross a street to access the field s for curricular programs, as well as
increased wetland impacts. Initially, the District proposed to construct a cul-de-sac bulb at the
end of Hartford based on the request of Emergency Responders for adequate turn around
space for emergency vehicles, and believe that is st ill a reasonable option.

When David Hill Road was proposed for an east west connection, the School Distr ict offered a
second solut ion by connecting the end of Hartford directly north to David Hill Road. This will
allow for east-west circulation without bisecting the High School property. This syst em could
be supplemented with a direct pedestrian connection from the end of Hartford to Brooke
Street . This proposed system was presented to Planning and Engineering st aff. The
improvements would be Conditions of Approval on the Condit ional Use Permit required fo r
expansion of the High School campus.

1728 Main Street· Forest Grove, Oregon 97116· (503) 357-6 171 ' FAX (503) 359-2520



The plan presented by the School District is the culm ination of months of design wor k with both
st aff and public input for t he most cost effective way to meet both the educationa l and
community needs. We anticipate submitti ng a Conditiona l Use Permit and Site Development
Plan land use appl ication before the end of the yea r and need to resolve the Hartford extension
issue prior to submittal. As Staff explained at t he hearing, if th is area is adopted as a "Future
Study Area ", it will leave the School District in land use limbo . We would request that the
Transportation Consultant review thi s alternative as part of thi s adoption process. Prelim inary
conversations with Staff indicated that this alternative design would not appear to have a
material adverse affect on traffic. Additionally, the District maintains that the educational,
community, and safety benefits of not having a roadway bisect the school campus far outweigh
any incidenta l traffic concerns.

The District will continue to participate in the pub lic process including attendance at the joint
City Council-Plann ing Comm ission work session and t he second reading of the ord inance to
provide any ad ditiona l informatio n and respond to any que st ions th at may a rise to facilit ate th e
reso lution of the Hartford issue. The District maintai ns that resolution of the Hartfo rd Road
issue e ither by construction of a cul-de-sac bulb or a roadway extension north to David Hill
Road is in t he best interest of both th e District and the community.

We appreciate your time and con sideration on this matter.

Since re ly,

Yvonne Curtis, D.Ed.
Superintendent

~f\9-~~t. vJ~
Anna Tavera-Weller
School Board Chair
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ORDINANCE NO. 2010-09

ORDINANCE ADOPTING THE CITY FOR FOREST GROVE
TRANSPORTATION SYSTEM PLAN UPDATE
AND REPEALING ORDINANCE NO. 1999-16

WHEREAS, the City of Forest Grove initiated a Transportation System Plan (TSP)
update in conformance with Oregon Admin istrative Rule (OAR) 660-012-0015(3),
which requires cities to prepare a TSP; and

WHEREAS, the City of Forest Grove hired DKS Associates to update the 1999
Transportation System Plan and was done in conjunction with a review team,
including Oregon Department of Transportation (GDOT), Washington County, Metro,
TriMet , commun ity open houses , and a Project Advisory Committee composed of
citizens, and representatives of businesses , City Counci l and Planning Commission;
and

WHEREAS, pursuant to ORS 197.610 and Metro Code Section 3.07.820, the City
submitted the proposed TSP to the Department of Land Conservation and
Development and Metro on July 16, 2010, complying with the 45 day review process ;
and

WHEREAS, the 45 day review process resulted in comments from ODOT
recommending approval of the TSP update subject to requested changes as attached
in Exhibit C; and

WHEREAS, a Project Advisory Committee held commun ity open houses involving
citizens , affected governments, and other interested parties for the purpose of
recommending revisions to the draft TSP; and

WHEREAS, the Planning Commission held a duly-noticed public hearing on
September 7,2010; and

WHEREAS, the Planning Commission recommended adoption of the TSP with
modifications as attached in Exhibit B; and

WHEREAS, the City Council has considered the Planning Commission's
recommendation , the staff reports in this matter , and testimony and evidence of
interested part ies, and has evaluated the TSP Update against Statewide Goals, state,
county , and regional TSP's, Comprehens ive Plan provisions, and other standards; and

WHEREAS, the City Counci l held a duly-noticed Public Hearing on September 27
and continued the Public Hearing to the Council meeting of October 25,2010.

Ordinance No. 2010-09
Page 1 of 2



NOW, THEREFORE, THE CITY OF FOREST GROVE ORDAINS AS
FOLLOWS:

Section 1. The City Council of the City of Forest Grove hereby adopts the
2010 Transportation System Plan Update, prepared by OKS Associates, attached as
Exhibit A.

Section 2. The Planning Commission Findings and Recommendations, File
No. 10-04, attached as Exhibit B, is hereby incorporated into this ordinance.

Section 3. Ordinance No. 1999-16 is hereby repealed in its entirety upon the
effective implementat ion date of this ordinance.

Section 4. This ordinance is effective 30 days following its enactment by the
City Council.

PRESENTED AND PASSED the first reading the 27th day of September, 2010.

PASSED the second reading the 25th day of October, 2010.

Anna O. Ruggles, City Recorder

APPROVED by the Mayor this 25th day of October , 2010.

Peter B. Truax, Mayor

Ordinance No, 2010-09
Page 2 of2



PLANNING COMMISSION FINDINGS AND RECOMMENDATION NO. 10-04

RECOMMENDING THE CITY COUNCIL APPROVE THE TRANSPORTATION
SYSTEM PLAN UPDATE FOR THE CITY OF FOREST GROVE

WHEREAS, the City of Forest Grove initiated a Transportation System Plan (TSP) update in
conformance with Oregon Administrative Rule (OAR) 660-012-0015(3), which requires cities to
prepare a TSP; and .

WHEREAS, the City of Forest Grove hired DKS Associates to update the 1999
Transportation System Plan and was done in conjunction with a review team including Oregon
Department of Transportation (ODOT), Washington County, Metro, TriMet, community open
houses, and a Project Advisory Committee composed of citizens, and representatives of
businesses, City Council and Planning Commission ; and

WHEREAS, pursuant to DRS 197.610 and Metro Code Section 3.07.820, the City submitted
the proposed TSP to the Departm ent of Land Conservation and Development and Metro on July
16, 2010, complying with the 45 day review process; and

WHEREAS, the 45 day review processresulted in comments from ODOT recommending
approval of the TSP update subject to requested changes as in Exhibit C; and

WHEREAS, the Planning Commission held a duly noticed public hearing on September 7th,
2010; and

NOW, THEREFORE, BE RESOLVED BY THE CITY OF FOREST GROVE AS FOLLOWS:
Section 1. The Planning Commission hereby recommends the City Counc il approve the
TSP update as provided in Exhibit A; and

Section 2. This recommendation for approval of the TSP update be subject to the
recommended changes as follows : .

a) Show a clear proposed roadway extension line of 19th West of B Street to
Richey Road.

b) Corrections on Sidewalk Map - Show propose sidewalks on Hawthorne south of
19th to Hwy 47.

c) Show corrections to Roadway Jurisdiction Map - Pacific west of E street is
County Road and E Street belong to City.

d) Correction to Roadway Map - Hawthorne currently does not connect to Hwy 47.
e) Add explanation as to why certain transportation deficiencies are not being

addressed now in regards to the proposed project priority listed in Chapter 10.
f) Add a comment with respect to the need for improvements to Fern Hili Road and

B Street as it relates to flooding.
g) Add new Policy 10g to only require sidewalks on one side of a local street as a

minimum requirement.

PRESENTED AND PASSED this 7th day of September, 2010.--/rJrw
Tom Beck, Chair

Exhibit B
Ordinance No. 2010-09
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Executive Summary

The City of Forest Grove Transportation System Plan (TSP) was updated to keep it consistent
with recent growth trends in the city and other transportation planning efforts in the region. The
major outcomes of the TSP update for Forest Grove include the following changes, which have
been incorporated into this plan:

• Extends the planning horizon to 2030

• Identifies the most valuable transportation system improvement s that can be reasonably
funded over the next 20 to 25 years

• Refreshes the capital project list for all transportation modes

The adopted 1999 TSP was reviewed and updated to reflect the latest conditions within the city.
New data was collected to assess current trends in congestion, access and safety, and compare
those findings with work done ten years ago. The future system needs and priorities were
adjusted to address existing needs, and to serve growth within the community until at least 2030.

Severa l public meetings and work sessions were held to share findings and collect input to the
plan update process. The venues for public involvement included City Council and Planning
Commission Sessions and the TSP Projec t Advisory Committee (PAC). The PAC addressed
goals and policies related to transportat ion in Forest Grove, transportation needs by mode (motor
vehicles, bicycle, pedestrian, transit, other modes, etc.), strategies for choosing alternatives, and
review of transportation alterna tives. The PAC also reviewed land use information, travel
demand forecasting issues, and coordination with adjacent jurisdictions.

Transportation Needs
Existing Conditions

During the review of current travel and safety conditions around the city, several issues were
identified, and these issues were carried into the plan update process:

• Bicycle activity was highest along Pacific Avenue, Main Street, and Willamina Avenues.

Forest Grove Transportation System Plan
Chapter 1: Executive Summary

DRAFT Page 1-1
August 2010
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• Pedestrian volumes were highest along Pacific Avenue and B Street.

• The non-motorized vehicle system is most fragmented in the northeast corner of the city,
which has pockets of unincorporated lands.

• Transit ridership data shows the highest demand at bus stops near 19th Avenue / B Street
and 19th Avenue / Main Street.

• Since 1998, the largest change in traffic volume resulted from construction of the
Highway 47 bypass, which shifted traffic away from Sunset Drive. Volumes on Highway
47 and the Pacific Avenue / 19th Avenue couplet are generally similar to 10 years ago,
with some locations showing minor increases and others showing minor decreases.

• Two intersections (Highway 47 / Maple Street and Yew Street / Adair Street) were found
to be deficient according to operational standards, with traffic volumes already at
capacity during the PM peak hour. Vehicles attempting to turn onto the mainline from the
stop-controlled side street face significant delay during the PM peak hour.

• The intersection ofB Street / 23rd Avenue was the only intersection with a collision rate
that indicates a safety issue is present.

Future City Growth

Land use is a key factor in developing a functional transportation system. The amount of land
that is planned to be developed, the type of land uses, and how the land uses are mixed together
have a direct relationship to expected demands on the transportation system. The expected
growth within Forest Grove is summarized in Table I-I. These projections were used to forecast
future travel volumes and determine future needs within the city.

Table 1-1: Forest Grove TSP Study Area Land Use Summary

Land Use 2005 2030 Increase Percent Increase

Households 7,784 11,972 4,188 54

Retail/Service Employees 3,463 5,301 1,838 53

Other Employees 4,454 6,419 1,965 44

Source: Metro and the CItyof ForestGrove

Future Transportation Needs

Future growth creates a number of deficiencies without significant investment in transportation
improvements. The greatest system problem areas are summarized below:

• Side-street vehicle turns onto Highway 47 at unsignalized intersections - 19th Avenue,
24th Avenue, Maple Street, and Martin Way are expected to have very long delays during
peak travel hours.

Forest Grove Transportation System Plan
Chapter 1: Executive Summary

DRAFT Page 1-2
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• Side-street vehicle turns onto TV Highway at Yew Stree t - Vehicles attempting to tum
from Yew Street onto Adair Street and Baseline Street face significant delay as
unsignalized intersections in 2030 during peak hours .

• Connectivity - Out-of direction travel increases travel time and can cause increased
congestion on roadways and at intersections. David Hill Road, 23'd Avenue, E Street, and
Heather Street have been identified as locations where connectivity should be improved.

The capacity deficiencies in the City indicate the need to not only invest in roadway operations
and capacity, but also a need to balance investment with other modes of travel to provide
improved travel choices and reduce the demand on the system . Significant gaps in pedestrian and
bicycle connectivity exist, as detailed in the Pedestrian Plan (Chap ter 5) and Bicycle Plan
(Chapter 6.) Key pedestrian and bicycle projects proposed include:

• Highway 47 crossi ngs north and south of Pacific Avenue

• Sidewa lks and bicycle lanes connecting Fern Hill Road, Poplar Street and Heather Street

• Sidewalks and bicycle facilities on Willamina Avenue, B Street, Thatcher Road

• Bicycle lanes on Maple Street, Hawthorne Street, and B Street

• Bicycle Boulevard treatments on 18th Avenue, Goff Road, B Street and Cedar Street

• Sidewalks on Pacific Avenue east of Highway 47

• Multi-use paths along the north and west UGB

Alternatives Development
The two significant areas of deficiencies (unsignalized intersections on Highway 47 and the Yew
Street intersections at TV Highway) were analyzed with a variety of alternatives that attempted
to address the identified needs for the study area. Memorandums detailing alternatives analysis
for Yew Street and Highway 47 intersections are included in the TSP appendix .

Analysis of alternatives to address the issues surrounding Highway 47 was undertaken as part of
the Highway 47 Access Management Plan. The recommend projects resulting from the analysis
include:

• Striping a tum lane on 19th Avenue, approaching Highway 47

• Constructing a traffic signal at the Maple Street / Fern Hill Road intersection with
Highway 47

• Constructing a new roadw ay extension of23'd Avenue to Highway 47, including a new
traffic signal or roundabout on Highway 47 that also serves as a crossing point for
pedestrians and bicyclists

Forest Grove Transportation System Plan
Chapter 1: Executive Summary
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Upon further discussion, the preferred alignment of the extension was identified to be at Martin
Road and also include an extension of Holladay Street westward to Highway 47. The resulting
intersection would be a five-leg roundabout. Further refinement may occur, pending future
analysis for the Highway 47 Access Management Plan or a proposed Refinement Plan Study for
the northeast portion of the City. Existing Highway 47 connections at Oak Street, Martin Road,
and 24th Avenue intersections may be closed or modified.

The Yew Street at Adair Street Alternatives Memorandum details issues related to the
intersection and addresses several altematives to address the deficiency identified at the
intersection. The memorandum is included in the TSP appendix. The TSP has identified a traffic
signal to improve operations and safety at the intersection. A long-term solution may include
other alternatives. Further study of the area is recommended to identify a long-term solution.

Due to the complex and interconnected transportation issues of the northeast portion of the City,
the need has been identified for a Refinement Plan Study to further analyze the appropriate long
term solutions for the area. The proposed Refinement Plan Study area would include analysis of:

• Highway 47 intersections between 19th Avenue in the south to the proposed Hawthome
Street intersection northwest of the Porter Street/Oak Street intersection .

• Proposed extension of 23'd Avenue (east to intersect with Highway 47) and Holladay
Street (west to intersect with Highway 47).

• Connections between Yew Street and Mounta in View Lane to east /west roadways
including OR 8 (Pacific Avenue), 24th Avenue , and Holladay Street

• Feasibility for advancing a coord inated timing scheme for Highway 47 and lor extension
of the Pacific Avenue / 19th Avenue couplet eastward through Highway 47.

Forest Grove Transportation System Plan
Chapter 1: Executive Summary
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The solutions proposed in the Preferred Roadway Plan are considered to be preliminary, and may
be modified upon completion of the future Refinement Plan Study for this area.

Developing a Financially Constrained Transportation Plan
Transportation Funding
Through previous planning efforts, transportation studies, and updates to the City's TSP,
numerous transportation improvement projects have been identified to address future needs.
While this broad set of system solutions remains applicable to existing and future needs of the
transportation system, the large set of proj ects was not developed with current fiscal constraints
and totals over $100 million. This level of transportation investment, even with support from
other agencies, cannot be reasonably funded with anticipated City transportation revenues of
approximately $51 .9 million through the year 2030, particularly with approximately $29.4
million in estimated costs for operations and maintenance programs.

The costs of identified transportation projects to achieve the desired transportation network
(Preferred Plan) exceed the reasonably expected funding level s. Since funding is not available
for the entire set of identified projects, a subset of projects that can be reasonably funded
(Revenue Forecast Scenario Plan) must be selected for prioritization and implementation. One
purpose of the TSP is to determine the projects and programs that provide the greatest benefit to
the transportation system through the available funding resources.

Projects that were identified for the Revenue Forecast Scenario project list not only addressed an
identified need for the transportation system, but also need to be reasonably likely to be funded.
The projects included were selected based on the following criteria:

• Consensus - projects previously identified in coordination with other jurisdictions (i.e.
Metro RTP and Washington County MSTIP).

• Existing Need - projects that address an existing need as opposed to a projected future
deficiency.

• Demonstrated Need - projects that are consistently needed to address deficiencies acro ss
multiple alternatives.

• Cost Effectiveness - projects that fit within available funding

All other identified projects continue to be recognized as Preferred Plan projects, meaning if
unanticipated funding sources become available, they may still be pursued for implementation.
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Revenue Forecast Scenario Projects

Based on the prioritization of investment in transportation facilities, a financially constrained
Revenue Forecast Scenario Plan was developed. The Plan projects include a mix of operational,
capacity, and connectivity improvements for all modes of travel on City, County, and ODOT
facilities . Table 1-2 identifies the plan projects and summarizes the estimated total cost of the
projects, as well as the estimated cost to the City. As listed, the planned City of Forest Grove
funding amount (approximately $22.4 Million) is significantly less than the unconstrained
Preferred Plan project list and is reasonable to achieve over the next 20 to 25 years. Plan
priorities and funding recommendations for other agencies are recommendations from Forest
Grove on how best to invest limited resources to serve future travel needs within the City.
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Tabl e 1·2: Revenue Forecast Scenario Plan Projects (2009 Doll ars - Millions)

c!.tY of
forest

grove

Financially
Constrained

Metro /Reasonably
Line Jurisdiction Proj ect Likely to be

# Name Description Purpose Owner/Operator ID***'" funded Total Cost City Funds
1 David Hill Road Construct new roadway Improve connectivity City 10772 Yes $7.10 ... $3.50

Extension from existing terminus to and balance
Hiohwav 47 circulation.

2 Highway 47 / Additional channelization. Improve access and ODOT 10780 Yes $4.10 •• $2.00
Pacific Avenue crosswalk, and traffic mobility. Improve
Intersection signal modification at substandard turn
Improvements' intersection. Specific radius and pedestrian

improvements may be crossing.
modified at a future date.

3 Martin Rd. / Construct improvements Improve operational ODaT 10780 Yes $1.50 .. <$0.10
Highway 47 (e.g. round-about) at deficiencies. Improve
Intersection Highway 47 intersection access and mobility.
Improvements' with Holladay Street

Extension, Martin Road.
and 23rd Ave. Extension

4 Hwy 47and B Construct improvements Improve operational a DaT 10780 Yes $0.30 .. <$0.10
Street (e.g. traffic signaL) deficiencies.
Intersection
Imorovements'

5 Fern Hill /Maple Construct improvements Improve operational aDaT 10780 Yes $1.30 .. $0.40
Street / (e.g. traffic signal) at deficiencies.
Highway 47 Highway 47 intersection
Intersection with Maple Street / Fern
Improvements' Hill Road, including

interconnect with rail
crossina

Forest Grove Transportation System Plan
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6 23rd Avenue Extend from Hawthorne Improve connectivity City 10774 Yes $18.60 $5.60

Extension Avenue east to Highway and balance **1***
47. circulation. Improve

access to industrial
areas.

7 Highway 8 / Retrofit street wi th Improve safety and City & ODOT 10779 Yes $15.00 $2.40
Pacific Ave. / boulevard design from B modernization. "''''/'''*'''
19~ Ave. Street to City Limits
Improvements'

8 Thatcher Road Realign intersection at Eliminate substandard City & NA Yes $4.50"' '''1''' '''''' $2.00
Realignment Thatcher Road at Gales angles and impro ve Wash ington

Creek Road intersection spacing. County
Improve access to
labor markets and
trade areas.

9 High Capacity Analysis for proposed Improve transit acce ss TriMet 10771 Yes $2.20 •• $1.24
Transit extension of light rail to Wes t Washington
Expansion service from Hillsboro to Co., connect the

Forest Grove. Pacific University
campuses in Hillsboro
and Forest Grove,
accommodate growth
with less traffic,
encourage transit
oriented deve lopment,
supplement and relieve
Hwy. 8, and reduce oil
deoe ncen cv.
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10 Counci l Creek Multi-use trail from Complete gap in TBD 10806 Yes $5.00 •• $1.10
Trail Hillsboro to Banks . PE system and improve

Project multi-use tra il safety and access to
from the end of the Cities.
Westside MAX light-rail
line in Hillsboro, through
Washington County , the
City of Cornelius, the City
of Forest Grove, the City
of Banks, connecting to
the Banks-Vernonia State
Trail , with an additional
short trai l extension south
connecting to the Tualatin
River.

11 Bike Lanes and Address various network Complete gap in City 10782 Yes $3.60 •• $2.00
Sidewalks gaps within City system and improve

safety and access to
town center .

12 E St. / Pacific Extend 19th Avenue west Improve connectivi ty City 10775 Yes $6.00 ••• $1.80
Ave. / 19th Ave. and connect to E Street and balance
Intersection and Pacific Avenue with circulatio n.

round-about.

13 23rd Avenue / Add stop signs on 23rd Safety Improvement to City NA Yes <$0.10 <$0.10
B Street Avenue approaches reduce crash rate
Intersection and/or warning signs on B
Improvements Street ahead of stop

signs to address high
crash rate at the
intersection
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14 Hwy 47 and Construct improvements Improve operational ODOT 10780 Yes $1.50 •• <$0.10

Purdin Rd at Highway 47 (e.g. deficiencies.
Intersection round-about) to connect
Improvements' Purdin Road and

Verboort Rd.
TOTAL: $70.2M $22.4M

Source: City of Forest Grove

Notes :

' Project would require ODOT approval.

" Partiall v or full v funded bv jurisdictional aeencv (i.e. TriMet. ODOT. Washinaron County or Metro)

***Partia llv or fullv funded bv nrivate development exactions.
*** * Included in the financially constrained project list of the Regional Transportation Plan (RTP) update.

Estimated share of Citv Cost provided bv City of Forest Grove.
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Goals and Policies

Overview
The transportation goals and policies form the vision for how the local transportation system will
be developed and maintained over the next 20 years . The current goals and policies were adopted
as part of the Forest Grove Transportation System Plan (TSP) in 1999. In addition to refining
previously adopted goals and policies that are still applicable, new goals policies have been
incorporated to meet recent changes to state and regional transportation plan policies and
regulations. Since the last city TSP was adopted, the Oregon Transportation Planning Rule has
been amended several times, and Metro has updated their Regional Transportation Plan.

The key updates to the TSP goals and policies include Metro street connectivity spacing
standards, Metro and ODOT mobility standards and Metro 2040 vehicle occupancy goals to
reduce single-occupant vehicle trips .

Recommended Goals and Policies
The following transportation goals and policies were developed with input from the Project
Advisory Committee and city staff. The policy framework of the plan was organized as follows:

Goal - A statement that describes an ideal condition that the City desires to attain over time for
various aspects of the transportation system.

Policy - One or more statements that are intended to outline specific measures that will be taken
to achieve a goal.

Actions - Discrete steps to be completed that support or enact a specific policy statement.

The following section lists the recommended goals , policies and actions for the Forest Grove
updated TSP.
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Goal 1:

Policy a.

Policy b.

Policy c.

Policy d.

Develop and maintain a balanced transportation system that provides
travel choices and reduces the number of trips by single occupant
vehicles.

Provide a citywide network of safe and convenient walkways and bikeways that
are integrated with other transportation modes and region al destinations.

o Action: The City will develop new and improvedpedestrian ralites with
ultimate goal ofa complete 'pedestrian grid' in Forest Grove.

o Action: Sidewalk standards shall be developed to define various widths, as
necessary, [or City street types.

Collaborate with TriMet and other transit providers to provide convenient and
accessible public transit service.

o Action: The City will identify key segments ofpedestrian network to be
constructed or improved to enha nce trans it access in under served areas ofthe
City.

o Action: The City will identify key improvements to street crossings to enhance
safety and reliability ofaccess to transit.

o Action: The City will provide their specific needs to TriMet as part oftheir
annual system review.

o Action: The City will work with TriMet to confirm and adjus t maj or transit
stops in anticipation ofthe next RTP update.

o Action: The City will consult TriMet in identifying opportunitiesfor major
transit stop improvements as adjoining development occurs or grant funding
becomes available, whichever occurs first.

Support travel options that allow individuals to reduce single-occupant vehicle
trips.

Establ ish local non-S ingle Occupancy Yehicle (SOY) modal targets, subject to
new data and methodology made available to local governments, for all relevant
design types identified in the Regional Transportation Plan. Targets must meet or
exceed the regional modal targets for 2040 Growth Concept land use design types
as illustrated in the following table:

2040 Regional Metro Target Non-Single Occupant Vehicle

2040 Design Type ModalTarget

Regionalcenters, town centers, main streets, 45 to 55 percent non-single occupant
station communities, corridors vehicle

Industrial areas, employment areas, inner 40 to 45 percent non-single occupant
neighborhoods, outer neighborhoods vehicle
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Policye.

Goal 2:

Policya.

Policy b.

Policy c.

Encourage local employment and commercial opportunities to reduce the number
oflocally generated regional work and shopping trips.

Develop and maintain a transportation system that reduces the
length of travel and limits congestion.

Enhance street system connectivity wherever practical and feasible.

o Action: Establish design criteria and implementing ordinances to enable the
connection ofstreets identified on the plan asfunds are available and new
development 01' redevelopment opportunities arise. Exceptions will be given
where connections are prevented by topography, barriers such as railroads,
expressway or pre-existing development, or environmental constraints.

o Action: The City will develop a local and neighborhood street system with a
preferred spacing ofno more than 530feet, between elements ofthe City street
network.

o Action : The City will develop a walkway route system with a preferred spacing
ofno more than 330feet. between elements ofthe City pedestrian network.

Maintain traffic flow and mobility on arterial and collector roadways.

o Action: The City will work with ODOT and Washington County to preserve
access control standards to reduce conflicts among vehicles and trucks. as
well as conflicts between vehicles and pedestrians.

Work with Washington County, Metro and ODOT to develop, operate and
maintain intelligent transportation systems, including traffic signal coordination.
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I Goal 3:

Policya.

Policy b.

Policy c.

Policy d.

Policye.

Policy f.

Policy g.

Develop and maintain a transportation system that is safe.

Safe and secure pedestrian and bicycle ways shall be designed between parks and
other activity centers in Forest Grove .

Safe and secure routes to schools shall be designated for each school and any new
residential project shall identify the safe path to school for children .

All transportation-related improvements will be designed and constructed to meet
City standards developed in the City's Design Standards , the Americans with
Disabilities Act (ADA), and to encourage provisions for bicycling, walking and
transit use .

Access control and spacing standards should be developed for all streets to
improve safety and promote efficient through street movement. Access control
measures shall be generally consistent with Washington County access guidelines
to ensure consistency on city and county roads.

o Action: The City will adopt and implement access control and spacing
standards for all street classifications in Forest Grove. For roadway
reconstruction, existing driveways shall be compared with the standards and a
reasonable attempt shall be made to comply.

Generally favor granting property access from the street with the lowest functional
classification.

Establish a City monitoring system that regularly evaluates, prioritizes and
mitigates high accident locations within the City.

o Action: Review traffic accident information regularly to systematically
identify, prioritize and remedy safety problems. Working with the County,
develop a list ofproject necessary to eliminate safe ty problems. Require
development applications to identify and mitigate for high collision locations
ifthey generate 10% increase to existing traffic at all intersection.

New roadways shall meet l1luminating Engineers Society Lighting Standards.
Existing roadways within the City shall be systematically retrofitted with roadway
lighting as roadway reconstruction and fronting property redevelopment
opportunities occur.

o Action: Priority locations for roadway lighting shall include schools, parks
and town center. The City shall coordinate with the City 's Light and Power
district.
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Goal 4:

Policya.

Policy b.

Policy c.

Policy d.

Design and construct transportation facilities in a manner that
enhances the livability of Forest Grove.

Maintain the livability of Forest Grove through proper location and design of
transportation facilities.

o Action: Design streets and highways to respect the characteristics of the
surrounding land uses, naturalfeatures and other community amenities .

Increase the health and physical well-being of citizens by providing safe and
convenient opportuni ties for walking and bicycling.

Protect residential neighborhoods from excessive through traffic and travel speeds
while providing reasonable access to and from residential areas.

o Action: Allowfor neighborhood traffic management Oil appropriate roadways.

Provide a seamless and coord inated transport ation system that is barrier-free,
provides affordable and equitable access to travel choices and serve the needs of
all people and businesses , including people with low income, children, seniors and
people with disabilities.

o Action: Pedestrian crossing spacing. traffic signal spacing and landscape
standards fo r arterials in Forest Grove shall be developed in conjunction with
Washington County. ODOr and Metro.

o Action: Construct new transportation fa cilities and rebuild existingfacilities
tofully comply with the Americans with Disabilities Act.
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Goal 5:

Policya.

Policy b.

Policy c.

Policy d.

Policye.

Policy f.

Promote the development of Forest Grove, the state, and the national
economy through the efficient movement of people, goods, services,
and information in a safe manner.

Ensure a safe and efficient freight system that facilitates the movement of goods
to, from, and through Forest Grove and through the region while minimizing
conflict s with other travel modes.

Require safe routing of hazardous materials consistent with federal and state
guidelines.

Grade separation or gate control should be considered for all railroad crossings.

o Action: Support the upgrading ofrailroad grade cross ings to current design
standards.

Provide transportation facilities that support land development that is consistent
with the Comprehensive Plan.

o Action: City will pursue developmen t of plans f or overnight truck pa rking.

Evaluate land development projects to determine possible adverse traffic impacts.

Ensure that all new development contributes a fair share toward on-site and oft:
site transportation system improvement remed ies.

o Action: Require dedication of landforfuture streets when development is
app roved.

o Action: The property developer shall be required to make street improvements
f or their portion (if the street commensurate with the proportional benef it that
the improvemen t provides the development.
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Goal 6:

Policy a.

Policy b.

Policy c.

Policy d.

Establish and maintain a context sensitive set of transportation
design and development regulations.

Streets should be designed to support their intended users.

o Action: A streetfunctional class system shall be developedfor Forest Grove,
which meets the City's needs and respects the needs ofother agencies
(Washington County, ODOr, Metro) . Appropriate design standardsfor these
roadways shall be developed by the appropriate jurisdictions.

o Action: A primary emergency response route system shall be developedfor
roadways within Forest Grove in coordination with the local Fire District.
Appropriate traffic calming guidelines/or these routes shall be developed in
coordination with the local Fire District and other local emergen cy service
providers.

Integrate bicycle and pedes trian facilities into all planning, design, construction
and maintenance activities.

Requi re developers to include pedestrian, bicycle, and transit-supportive
improvements within proposed developments and to adjacent right-of way in
accordance with adopted policies and standards.

o Action: The City will adopt transit-oriented design standards that require new
retail, office and institutional buildings that are near a RTP designated major
transit stops or located along transit routes to meet RTP design requirements.

Promote context-sensitive transportation facility design, which fits the physical
context, responds to envirorunental resources, and maintains safety and mobi lity.

o Action: Amend their street design standards to allowfor design exceptions for
various street elements (e.g., reduced lane width, methods and materials for
provisions ofsidewalks, etc.) tofit constrained settings, or unusual
applications. Design exceptions would be subject to the review and approval
ofthe City Engineer.

o Action: Amend their street design standards to allowfor options related to
storm drainage design on city facilities. These 'green street ' design options
would be subject to the review and approval of the City Engineer.
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Goal?:

Policy a.

Policy b.

Policy c.

Policy d.

Goal 8:

Policya.

Policy b .

Provide a transportation system that meets present needs without
compromising the ability of future generations to meet their needs.

Encourage an energy efficient transportation system.

Increase the use of wa lking and bicycling for all travel purposes.

Improve and enhance the livability of Forest Grove residents by decreasing
reliance on the automobile and increasing the use of other modes to minimize
transportation system impacts on the environment.

Practice stewardsh ip of air, water, land, wildlife, and botanica l resources. Take
into account the natural environments in the planning, design, construction and
maintenance of the transportation system.

Provide transportation performance measures set and maintained by
the City.

A minimum intersection level of service standard shall be set for the City of Forest
Grove. All public facili ties under the city's jurisdiction shall be designed to meet
this standard.

o Action: Level ofservice D shall be the City's mobility standard to balance
provision ofroadway capacity with level ofservice andjimding.

Parking minimum and maximum ratios shall be set to provide adequate parking,
while providing an incentive to limit the use of the single occupant vehicle. DEQ
encourages lower parking ratios to encourage use of alternative modes (walking,
biking, transit, car pooling, etc.).

o Action: Parking stan dards shall be included in the City development code.
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Goal 9:

Policya.

Policy b.

Policy c.

Policy d.

Policye.

Policy f.

Policy g.

Develop a transportation system that is consistent with the City's
Comprehensive Plan and adopted state and regional plans.

Coordinate and cooperate with adjacent jurisdictions and other transportation
agencies to develop transportation projects that benefit the City of Forest Grove
and the region as a whole.

o Action : Work with Metro in developing travel forecastsfor the City that are
used to assessfuture regional travel needs. Housing and employmentforecasts
for Forest Grove should be consistent with the Metroforecasts in the latest
adopted Regional Transportation Plan.

Work collaboratively with other jurisdictions and agencies so the transportation
system can function as one system.

o Action: City will consider the State adopted mobility standards for all state
facilities. based on the Oregon Highway Plan.

Coordinate with other jurisdictions and community organizations to develop and
distribute transportation-related information.

Review City transportation standards periodically to ensure consistency with
regional, State and federal standards.

Coordinate with TriMet and adjacent jurisdictions to identify exist ing and future
transit related needs.

o Action: The City will coordinate with TriMet to provide additional rider
amenities (shelters. light ing. trash cans. route information) at transit stops
within the City that are consistent with TriMet guidelines.

Coordinate with local railroad companies and the Oregon Public Utilities
Commission to provide an efficient and accessible commercial railroad system in
and through Forest Grove.

Coordinate with ODOT to address improvements to State highways within Forest
Grove that will benefit all modes of transportation.
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Goal 10:

Polley a.

Policy b.

Policy c.

Policy d.

Policye.

Policy f.

Efficiently use funding sources to implement transportation system
improvement projects recommended in the TSP.

Provide a cost-effective transportation system where the public, land use
development and users pay their respective share of the system's costs
proportional to their respective demands placed upon the multimodal system.

Identify and develop diverse and stable funding sources to implement
recommended projects in a timely fashion.

Ensure maintenance of the transportation system as a priority.

Identify local street improvement projects that can be funded by the State of
Oregon to improve the state highway system.

o Action: The City will identify local street system improvements that are cost
effective in improving state facility conditions. These projects could be
candidatesfor State financial assistance.

Provide funding for local match share ofjoint funded capital projects with other
public partners.

Funding should be prioritized to enable projects and programs that are most
effective at meeting the goals and policies of the transportation system plan.

o Action: The City will develop and apply outcome-basedfunding strategiesfor
crucial transportation investments in the community.
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This chapter presents detailed information about what transportation facilities and services are
built within the City of Forest Grove, and how well these facilities operate today. The process
used to describe the Existing Conditions of the transportation system involves a comprehensive
mapping and assessment of all types of travel facilities, observations about how and when they
are being used, and an analytical evaluation that determines how safe and efficient the system is
for current users. This is a foundational step in the TSP update process to better understand what
parts of the current system need immediate attention, what parts work well and are consistent
with applicable standards, and where there are opportunities and constraints for future changes
that might be required to serve long-term growth.

Substantial background data was available from the adopted 1999 City of Forest Grove TSP, the
Washington County TSP, and the Metro Regional Transportation Plan and related Metro
transportation databases (Regional Land Information System). The composite of transportation
related data was developed in GIS format for the use in this TSP update. The resulting data set
and maps generated through this effort will be transferred to the city for their on-going
application.

An analysis of current operating conditions provides an understanding of service and
performance for motor vehicle traffic , transit, pedestrian and bicycle modes. For most facilities ,
agencies have established Level of Service standards to gauge how well a facility is operating
compared to its intended use. In Forest Grove, each roadway jurisdiction has different standards
for their particular facilitie s (city, county and state) and these are reviewed in the following
sections to determine where current conditions are close to or below the minimum allowable
levels of service. Locations with existing operational or safety deficiencies are a critical concern.
In making the service assessment, traffic activity was observed just before the end of the 2007
school year at 28 major intersections around the city. This recent traffic count data supplements
historical data that has been collected by the city, county and ODOT within the greater Forest
Grove study area over the years. Figure 3-1 illustrates the major transportation facilities within
the study area.
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Other activity data was compiled for pedestrian, bicycle and transit usage, but most of these
facili ties do not have strict technical standards for Level of Service. The subsequent analysis
highlights which facilities are more heavi ly used on a typical weekday to draw attention to the
locations were additional services or facilities are required to maximize non-motor vehicle safety,
such as supplemental pedestrian crossings, better transit access facilities or other amenities, etc.

The information collected for the existing cond itions review is an important basis of comparison
when reviewing long-range forecasted conditions developed in subsequent chapters. Current
transportation usage leve ls, operating conditions, deficiencies and needed improvements are a
separate class of needs from those that are required to support planned growth . This distinction
will be considered in choosing the priority and type of funding to be applied to appropriate
solutions. Furthermore, the comparison of existing traffic levels with future forecasted levels
helps to explain where growth will be minimal and where it is expected to be significant. Much
of the existing conditions mapping and infrastructure related data will be re-used in the
assessment of future condi tions in later chapters of this TSP .

Pedestrians
The recent inventory of pedestrian facilities considered sidewalks, trails and any enhanced
pedestrian crossings to major streets or highways within Forest Grove. Local street inventories
were not included, and are not typically an element specifically addressed in a citywide
Transportation System Plan. It was found that several arterial and collector streets in Forest
Grove do not have sidewalks on either side of the street, as shown in Figure 3-2. A summary of
the existing pedestrian facilities on arterials and collectors are provided in Table 3-1.

Table 3-1: Summary of Pedestrian Facilities on Major St reets

Portion with
Portion with

Faci lity Class
Total Leng th of Portion with No Sidewalks on

Sidew alks on
Streets (mil Sidewalks (mil One Side Only

Both Sides (mil
(mil

State Highways 7.5 0.5 3.0* 4.0

Arterial Roads 3.0 2.0 - 1.0

Collector Roads 18.5 6.0 1.0 11.5

* A 10 foot wide multi-use path provides pedestrian access along the west side of Highway 47 between Pacific
Avenue and B Street.

Connectivity and pedestrian linkages are generally good on the arterial and collector street
system in the downtown area . Although sidewalk availability on the arterial and collector street
system is limited, some residential streets have sidewalks, especially in areas developed within
the past ten to fifteen years. In addition to paved sidewalks, Forest Grove has a multi-use path
located along the west side of Highway 47 between Pacific Avenue and B Street.
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Major streets with significant sidewalks deficiencies include:

• Thatcher Road north of Gales Creek Road

• Willamina Avenue from Gales Creek Road to Sunset Drive

• 24th Avenue from Quince Street to Yew Street

• 19th Avenue from Highway 47 to Mountain View Lane

c!.tY of
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Pedestrian counts were conducted in June 2007 during the evening peak period (3:00 to 6:00
p.m.) at the study intersections. As shown on Figure 3-2, the pedestrian volumes were grouped
into three categories:

• Low (0 to 15 pedestrians observed per hour) ,

• Medium (15 to 30 pedestrians observed per hour), and

• High (over 30 pedestrians observed per hour) .

Most of the study intersection had less than 15 pedestrians travel through during the evening
peak hour. This level ofpedestrian activity is considered to be light usage. Three study
intersection located close to major schools experienced moderate pedestrian volumes during the
evening peak hour: B Street / Willamina Avenue, Main Street / 23'd Avenue, and B Street /
Bonnie Lane. The highest pedestrian volumes during the evening peak hour were observed was
at B Street / 23'dAvenue with more than 60 people per hour.
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The arterial and collector roadway system within the study area has fairly continuous bicycle
facilities. Bicyclist are able to utilize bike lanes to cross the City east-west on Gales Creek Road,
E Street, Pacific Avenue / 19th Avenue and Highway 8. Bicyclists are able to utilize bike lanes to
cross the northeast portion of the City on Highway 47 north of Highway 8. In addition to
designated bike lanes, Forest Grove has a multi-use path located along the west side of Highway
47 between Pacific Avenue and B Street. Existing bike lanes and off-street multi-use paths are
shown in Figure 3-3.

Except for Highway 47, bicycles are permitted on all roadways in Forest Grove . A summary of
the existing bicycle facilities on arterials and collectors are provided in Table 3-2.
Approximately two-thirds of the state highway system in the City provides bike lanes.
Approximately half of the arterial roadway system in the City provides bike lanes. The majority
of the collector roadway system in the City does not provide bike lanes on either side of the
street.

Table 3-2: Summary of Bicycle Facilit ies on Major St reets

Portio n wi th Bike Port ion with Bike

Facility Class
Total Leng th of Portion w ith No Lane Provided fo r Lanes Provided

Streets (mi) Bike Lanes (mi) One Direction for Both
Only (mi) Direct ions (mi)

State Highways 7.5 2.5* - 5.0

Arterial Roads 3.0 1.0 0.5 1.5

Collector Roads 18.5 18.0 0.5 -

Bicycle counts were conducted in June 2007 during the evening peak period (3:00 to 6:00 p.m.)
at the study intersections . As shown on Figure 3-3, the bicycle volumes were grouped into three
categories:

• Low (I to 4 bicyclists observed per hour),

• Medium (5 to 9 bicyclists observed per hour) , and

• High (over 9 bicyclist s observed per hour) .

There are very few shoulders provided on roadways in the City, therefore bicycl e use is low
where bike lanes are not provided . Most of the study intersections had less than four bicyclists
travel through during the evening peak hour. This level of bicycle activity is considered to be
light usage. The highest bicycle volumes were observed at the Elm Street/Pacific Avenue
intersection with 12 bicycles during the evening peak hour.
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Transit service is provided to Forest Grove by the Tri-County Metropolitan Transportation
District of Oregon (TriMet) . There is one fixed bus route that directly serves Forest Grove : Route
57 - TV Highway-Forest Grove. Figure 3-4 shows the existing transit rout e and stops within
Forest Grove . Bus Route 57 provides service between the Beaverton Transit Center and Forest
Grove via Canyon Road and Tualatin Valley Highway. Route 57 is a frequent service bus
providing 15-minute headways in the peak commute periods . Daily ridership data for this route
is provided in Table 3-3.

Table 3-3: Daily Ridership Data for Route 57 within Forest Grove

Stop Location Direction Ons Ofts Total
TriMet
Class

N Adair StreetlYew Street westbound 17 70 87 1

Pacific Avenue/Mountain View Lane westbound 8 47 55 1
3800 Block Pacific Avenue westbound 11 50 61 1
Pacific Avenue/Quince Street westbound 6 35 41 1

Pacific Avenue/Oak Street westbound 9 60 69 1
Pacific Avenue/Maple Street westbound 13 77 90 1

Pacific Avenue/Kappel Lane westbound 29 111 140 2

Pacific Avenue/Hawthorne Street westbound 3 50 53 1

Pacific Avenue/Elm Street westbound 2 52 54 1

Pacific Avenue Ave/Cedar Street westbound 3 76 79 1

Pacific Avenue/College Way westbound 3 127 130 2

Pacific Avenue/A Street westbound 3 124 127 2

19th Avenue/B Street westbound 3 150 153 2

19th Avenue/B Street' eastbound 253 2 255 3

19th Avenue/Main Street' eastbound 155 40 195 2

19th Avenue/Birch Street eastbound 50 2 52 1

19th Avenue/Cedar Street eastbound 37 1 38 1

19th Avenue/Elm Street eastbound 64 2 66 1

19th Avenue/Hawthorne Street eastbound 42 2 44 1

19th Way/19th Avenue' eastbound 115 29 144 2
Pacific Avenue/Maple Street eastbound 51 10 61 1

Pacific Avenue/Oak Street eastbound 44 6 50 1

Pacific Avenue/Quince Street eastbound 35 8 43 1
3900 Block Pacific Avenue eastbound 39 10 49 1

Pacific Avenue/Mountain View Lane eastbound 50 19 69 1

Pacific AvenuelYew Street eastbound 29 10 39 1

Baseline SUS 1st Avenue eastbound 8 4 12 Basic
"D esignated as a MajorTransit Stop

Forest Grove Transportation System Plan
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TriMet classifies routes based on daily ridership and also identifies "major transit stops" in
conjunction with the Metro RTP. These classifications are used to identify and prioritize
locations for improvements and bus stop amenities. Table 3-3 identifies the three major transit
stops in Forest Grove and classifies each stop location (Basic Stop or level I, 2 or 3, depending
on daily ridership .)

The recent ridership data shows that the areas with the highest levels of transit activity are
located near Pacific University and the shopping center near the east end of the couplet. On an
average weekday, Route 57 has over 1,000 rider boardings within the city limits.

Figure 3-4 also shows the typical one-quarter mile walking zone served by Route 57. The one
quarter mile walking zone refers to the maximum walking distance most transit riders are willing
to walk to a bus stop . This zone encompasses the greater downtown area , but does not serve the
residential neighborhoods at the fringes of the city, particularly in the northwest sector.

LIFT Program - In addition to the fixed route service, TriMet offer a LIFT Program for persons
who are unable to use Tri-Met buses or MAX because of a disability. LIFT has served the tri
county area since 1976 with the goal of offering safe and dependable transportation, LIFT
policies and procedures are developed within the guidelines of the Americans with Disabilities
Act (ADA) rules, and are reviewed by the Committee on Accessible Transportation (CAT), a
citizens' advi sory committee to the TriMet Board. Persons are eligible for LIFT service if they
have a physical or mental disability which prevents them from independently using TriMet buses
or the MAX. Individuals must apply for LIFT service and meet eligibility requirements before
being able to utilize the service.The service area for LIFT is three-fourths of a mile beyond the
outermost portions of TriMet's Bus and MAX lines. LIFT service generally operates seven days a
week from 4:30 a.m.to 2:30 a.m.

Ride Connection - The non-profit Ride Connection network provides Forest Grove with door-to
door service to people with disabilities and seniors (age 60 or over) via Washington County U
Ride. U-Ride provides free service within two driving miles of the Forest Grove Urban Growth
Boundary to westem Wa shington County including Banks, Cornelius, Gaston, North Plains and
west of 10th Street in Hillsboro. Ride Connection partners with PacifiCAB, Metro We st, Wapato
Shores Transport and American Red Cro ss to provide transportation in rural Washington County.
The service area allo ws customers to access public transit, shopping and other activities, such as,
medical, recreation, employment, education.

School bus service is provided to all students in Forest Gro ve, elementary through high school,
who live farther than one-mile from the school or must cross a major street while walking to and
from school.

Forest Grove Transportation System Plan
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Motor Vehicles

FuncffonalClassificaffon
The functional classification system is designed to serve transportation needs within the
community. The schematic diagram below shows the competing functional nature of roadway
facilitie s as it relates to access, mobility, multi-modal transport, and facility design. The diagram
is useful to understand how worthwhile objectives can have opposing effects . For example, as
mobility is increased (bottom axis), the provi sion for non-motor vehicle modes (top axis) is
decreased accordingly. Similarly, as access increases (left axis) , the facility design (right axis)
dictates slower speeds, narrower roadways, and non-exclusive facilities . The goal of select ing
functional classes for particular roadways is to provide a suitable balance of these four competing
objectives.

The diagram shows that as street classes progress from local to freeway the following occurs :

( MODAL INTEGRATION
Increasing PriorityforAll Modes

Fully Frequent
Shared Ped/Bike Xing's

Limited Exclusive
PedlBike Xing's AutolTruck

Intercity
Regional

Intra-CountyCommunity

,,,,,, ,
NI=IGHBORHOOP

~...,...._ : ROUTES :
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Mobility Increases - Longer trips between destinations, greater proportion of freight traffic
movement, and a higher proportion of through traffic.

Integration of Pedestrian and Bicycle Decreases - Provisions for sidewalks and bike facilities are
required through the arterial class, however, the frequency of intersection or mid-block crossings
for non-motorized vehicles steadily decreases with higher functional classes. The expressway and
freeway facilities typically do not allow pedestrian and bike facilities adjacent to the roadway and
crossings are grade-separated to enhance mobility and safety .

Access Decreases - The shared uses for parking, loading, and direct land access is reduced. This
occurs through parking regulation, access control and spacing standards (see opposite axis).

Facility Design Standards Increase - Roadway design standards require increasingly wider, faster
facilities leading to exclusi ve travel ways for autos and trucks only. The opposite end of the scale
is the most basic two-lane roadway with unpaved shoulders.

Two additional areas are noted on the diagram for Neighborhood Routes and Boulevards that
span two conventional street classes .

The existing functional classification of streets in Forest Grove is represented by Figure 3-5. Any
street not designated as either an arterial, collector, or neighborhood route is considered a local
street.

Washington County roadway classifications differ somewhat with those of the City of Forest
Grove. Metro only classifies roads that are considered to be of regional significance. Metro
classifications are from the 2004 RTP. The roadway functional classifications for the City,
County and Metro are summarized in Table 3-4.

This TSP update addresses the limitations of the existing functional class and establishes a
system that meets City and regional policy issues. A functional class system based primarily on
connectivity would allow the design flexibility to handle issues identified above. Forest Grove's
functional classification system was reviewed as part of this project and the proposed functional
classification system is discussed in the Roadway Plan (Chapter 8).

Forest Grove Transportation System Plan
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Table 3-4: Major Street Network Summary

Fun ctio nal Class if icati on

Street Forest Grove Washington County Metro Lanes

19th Avenue Arterial Arterial Regional Access 2

B Street (south of Pacific) Arterial Arterial Regional Corridor 2

E Street Arterial Arterial N/A 2

Gales Creek Road Arterial Arterial Regional Corridor 2

Highway 47 Principal Arterial Principal Arterial Regional Corridor 2

Pacific Avenue Arterial Arterial Regional Access 2

Quince Street Principal Arterial Principal Arterial Community Connector 2

Thatcher Road Arterial Collector NA 2

TV Highway (Highway 8) Arterial Arterial Regional Corridor 4

Sunset Drive Collector Collector Regional Corridor 2

University Avenue Collector Collector Regional Corridor 2

23rd Avenue Collector Collector NA 2

24th Avenue Collector Collector NA 2

26th Avenue Collector Collector NA 2

B Street (north of Pacific ) Collector Collector NA 2

Elm Street Collector Collector NA 2

Forest Gate Drive Collector Collector NA 2

Gales Way Collector Collector NA 2

Hawthorne Street Collector Collector NA 2

Main Street (north of 19th) Collector Collector NA 2

Maple Street Collector Collector NA 2

Fern Hill Road Collector Arterial NA 2

Mountain View Lane Collector Collector NA 2

Oak Street (north of Pacific) Collector Collector NA 2

Porter Road Collector N/A NA 2

Sunset Drive Collector Collector NA 2

Watercrest Road Collector Collector NA 2

Willamina Avenue Collector Collector NA 2

Yew Street Collector Collector NA 2

Source: 1999 Forest Grove TSP, Washingto n County TSP and 2004 Metro Regional Transportation Plan

NA = Data not availab le or not applicable
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Roadway Jurisdiction

Roadway ownership and maintenance responsibilities of the various roads throughout the study
area are identified in Figure 3-6. Highway 47 / Quince Street and Highway 8 / Pacific Avenue are
state highways and under ODOT jurisdiction. Pacific Avenue is under City of Forest Grove
jurisdiction west of Highway 47. The remaining roadways are under the jurisdiction of
Washington County or the City of Forest Grove.

Roadway Characteristics

Field inventory was conducted to determine characteristics of major roadways in the study area.
Data collected included posted speed limits and intersection controls. These characteristics define
roadway capacity and operating speeds that may affect travel path choices for drivers .

Pavement Condition
A visual inspection of the street system of Forest Grove was conducted using a pavement
condition rating system. The system has three rating categories: good, fair and poor. These
general ratings reflect the severity and amount ofpavement distress . Figure 3-7 shows the
existing pavement conditions for Forest Grove . Table 3-5 shows the breakdown ofmileage in
each of the classes of pavement condition. This condition assessment is not a comprehensive
one. The City of Forest Grove has a more detailed pavement condition assessment program
which may vary from what is shown in Figure 3-7 and Table 3-5.

Table 3-5: Roadway Pavement Conditions Summary

Surface Conditions

Good

Fair

Poor

Total

Distance (miles)

26.5

1.9

2.1

30.51

Note: Based on visual survey taken in July 2007 on arterial and collector facilities .

Traffic Speed
Speed zones on arterials and collectors within the City of Forest Grove are summarized in Figure
3-8. There are three ways a speed zone can be established by statute . One is in a "residence
district," another is a "business district" and the third is a school zone.' A residence district can
be posted at 25 mph. A business district and a school zone can be posted at 20 mph. In all other
cases, an engineering study is required to determine the appropriate speed zone (the basis is the
85th percentile speed) ." The study is typically done by the appropriate ODOT region office . The
recommendation (based on the engineering study) is then forwarded from the ODOT region
office to Salem to be approved by the State Traffic Engineer.

1 Speed zones can be established by statute which is vague ly defined in the Oregon Vehicle code under 801.430
:2 The ss" percent ile vehicle speed represents a condition when 15 percent of the vehicles surveyed were traveling
faster than the 85th percentile speed and 85 percent were traveling slower than the 85th percentile speed.
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If the jurisdiction requesting the speed study does not agree with the results of the
engineering study and recommendation to the State Traffic Engineer, the jurisdiction can
appeal the decision to the Speed Zone Review Panel (which meets once a year).

Vehicle speeds on several collector and residential street s are a concern for the
community. In most cases, speeding becomes very noticeable when it is above 30-35
miles per hour . Speeding typically occurs on local street s where the streets are wide and
straight for long stretches, or where downhill grades are extended.

Intersection Control
The only signalized study intersections in Forest Grove are located along Pacific Avenue.
The remaining study intersections are controlled by stops signs either on the minor street
approa ches or as an all-way stop intersection. The study intersection locations and
existing intersection controls are shown in Figure 3-8 . The study intersections include
seven signali zed intersections, 19 intersections with stop control and two all-way stop
controlled intersections.

Motor Vehicle Volume
Roadway volume surveys were conducted in June of2007 as part of the Forest Grove
Transportation System Plan update. The traffic counts conducted as part of this inventory
provide the basis for analyzing existing problem areas as well as establishing a base
condition for future monito ring. Turn movement counts were conducted at 28
inters ections during the evening (4-6 PM) peak period to determine intersection operating
conditions. The analysis to identify future needs and deficiencies (Chapter 4) is focused
on the PM peak period traffic conditions.

The PM peak hour counts at each study intersection, along with some 24-hour directional
counts are used to estimate average daily traffic on roadways. Existing daily volumes are
shown in Figure 3-9. These average daily traffic estimates are used to identify overall
changes in traffic patterns, but are not used directly to iden tify deficiencies or needs.

The estimated daily traffic volum es help to demonstrate overall trends of travel behavior
in Forest Grove. Volumes along Sunset Drive as well as other alternative routes in/out of
Forest Grove have drastically dropped with the new Highway 47 alignment. On a typical
day, Highway 8 and Highway 47 are the most heavily traveled roadways in Forest Grove.
East of Highway 47, Highway 8 carries about 31,400 vehicles per day (two-way).
Highway 47 canies about 7,700 vehicles per day (two-way) north of Sunset Drive.
Typically, the evening peak period is when traffi c volumes are highest. This can be
attributed to a combination of commute, retail and school trips. The volume profil es
shown on the next page illustrate the trends of motor vehicle travel for three survey
locations within Forest Grove. The volume profiles summarize the daily traffic by hour of
day per direction.
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ci.tY of
forest

grove

H OO

1600

1 400

1,200

1 000

'00

'"
' 00

1 1"101 PEAl(
• Wes tb ound r
o EastboliM

A"' PEAK

I/I ID~AYPEAK

~I n nJl
> > > a > ~ > > > > > > > ~ > > ~ > ~ ~ ~ ~ ~ >• -c -c • • • • • -c -c e. e. e. • • -c
g g g g g g g g g g g g g g g g s g g- "

n

Time Period Ending

24-Hour Vo lume Profile on OR 47 North of Sunset Drive
sse - -

PM PEAK
• North bound

j
r"'" o Southbound

'" AM PEAK

soo
M1D·DAY PEAK

'"
"'" -

'"
roo

fl
n

" .11 11m,[, ~~
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ > > ~ ~ ~ ~ > > ~ ~ > ~e, e. e, e, •g g 8 8 8 8 8 ~ 8 8 8 8 8 8 8 8 8 8 8 8 8

~ 8 8- n n . n . , • " (:! - n n n · " · · " "Time Period Ending

24-Hour Volume Profile on Gales Creek Road west of Thatcher Road

'" --- - - - - - - - ._- ----- ---- - . __._- -- --- --- - - --- -
AM PEAK PM PEAK

'" • Westbound r
o Eastbound

'"
soc

IIQD·DAYPEAK,,,

'"
'"
",

Jl1 ~t--;;-so

o
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a a ~ ~ > ~ ~ ~ a a > ~ ~c. c, c, c, c. e,

8 g 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 s 8 ~n n . n . , • • :: " " n n · n · , · · 0

"
Time Period Ending

Forest Grove Transportation System Plan
Chapter 3: Existing Conditions

Page 3-20
August 2010



City Umi ts

'--IL . urbee Growth
- -J Boundary

Legend

October 2007

Water

city of

Jorest
rove

t3!D 2007

*NJl'Oumes esttMtOO fromPeal<
Hou" D<l t4 &cept M9"e rn.ried.

Average DailyTraffic

')(,lO<X) 1998

Transportation
System Plan

TRANS f' OFTATJ J N S O l UTI O ~JS

DKS Associates

in
~I

I /' //~ ''''- /' ~ ,,\-~r -
~ .. " .

r · - -- · _· _ I,....-~f""1...J

j

i
r----""
!
i

@,

"

,,
,,-'

/ , ..,.
,/

.~'f
~ .
i1/, •
",'

DR

_ l=t.RDIN RD

..... ....
"

- ........ ..

SlRlNGTOWN RD

~
'Q
~

.:.>..
!
I.- ..-.

L_ ...._..~V-.L __._",

" '~
\

of, ,

'0 ."" • " . J. ' -~.. /;;;1 " ~I oft l.._.'i l I ,..
~ _ ~,,7r300~ PACIFIC lIE I l~~,!

,.~ ! I ' II -I I =F-rr81hAVE g ftl I. -_~I t::: l 1-::1 1-::1 '--- ..... 1 ... F.L.. _

C R E A L "I I-i :YJ3..5?~ I \ --' /

i
FIGURE

3-9 EXISTING DAILY TRAFFIC VOLUMES M'"a 0 .25 0 .5 1 Q



DKS Associates
TR AN SP ORTAT IO N SOLU TI ONS

Traffic Levels of Service

c!.tY of

Jorest
rove

While analysis of traffic flows and functional classifications are useful in understanding the
general nature of traffic in an area, traffic volumes alone indicate neither the ability of the street
network to carry additional traffic, nor the quality of service afforded by the street facilities. For
this, the concept of level ofservice (LOS) has been developed to correlate traffic volume data to
subjective descriptions of traffic performance at intersections.

Level of Service (LOS) is used as a measure of effectiveness for both unsignalized and signalized
intersection operation. It is similar to a "report card" rating based upon average vehicle delay.

• Level of Service A, B, and C indicate conditions where traffic moves without significant
delays over periods of peak hour travel demand.

• Level of Service 0 and E are progressively worse peak hour operating conditions.

• Level of Service F represents conditions where average vehicle delay exceeds 80 seconds
per vehicle entering a signalized intersection and demand has exceeded capacity.

Intersections controlled by STOP signs on the minor street approaches are subject to a separate
capacity analysis methodology. These unsignalized intersections provide levels of service only
for major and minor street turning movements, and not the traffic on the major facility. For this
reason, LOS E and even LOS F can occur for a specific side street turning movement, however,
the majority of traffic may not be delayed (in cases where major street traffic is not required to
stop). LOS E or F conditions at intersections without traffic signals generally provide a basis to
study the intersection further and to determine availability of acceptable gaps, safety and traffic
signal warrants,

Table 3-6 and Figure 3-10 provide a summary of PM peak hour levels of service at selected
intersections. The LOS for intersections controlled by STOP signs represents the condition for
the major/minor street approach, respectively. The city has not adopted a minimum standard for
Level of Service.

All of the study intersections with traffic signals currently operate at LOS 0 or better. Some
queuing occurs at the Pacific Avenue / Quince Street and Pacific Avenue / Main Street
intersections during peak hours. Most study intersections with STOP sign controls operate at
level of service C or better during the evening peak hour. In other words , the minor street
approaches have average delays of less than 25 seconds during this hour.

Three intersections along Highway 47 (19th Avenue, Elm Street, and Martin Way) operate with
LOS 0 on minor approaches, as does the Baseline Street / Yew Street intersection. Highway 47 /
Maple Street and Adair Street / Yew Street operate at LOS F on minor approaches. The
intersections of Highway 47/Maple Street and Highway 47 / Martin Way met MUTCD3 traffic
signal warrant 3 (Peak Hour Warrant). The capacity analysis calculation sheets are in the TSP
appendix.

) Manual on Uniform Traffic Control Devices (MUTCD). FHWA, 2003 .
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Table 3-6: PM Peak Hour Intersection Level of Service
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)

Intersection Level of Average Delay* Volume/
Service Capacity

(LOS) (Seconds) (V/C)

Unsignallzed Intersections

19th Avenue/Council Street NB 12.1 0.09

23rd Avenue/B Street NB 12.4 0.11
23rd Avenue/Main Street NB 11.0 0.09
Gales Creek Road/Forest Gale Drive NB 11.4 0.13
Gales Creek RoadlThatcher Road N C 16.4 0.23
Gales Creek RoadlWiliamina Avenue A/B 12.9 0.06
Highway 47/19th Avenue ND 30.9 0.42

Highway 47/24th Avenue NC 15.3 0.19

Highway 47/Elm Street ND 31.3 0.45

Highway 47/Maple Street NF >180 1.00

Highway 47/Martin Way A/D 29.5 0.73
Highway 47/Poplar Street NC 20.0 0.31
Pacific Avenue/E Street NB 14.4 0.25
Sunset Drive/26th Avenue A/A 9.1 0.05
Sunset DrivelWiliamina Avenue NB 11.0 0.07

Thatcher RoadlWatercrest Road NB 11.3 0 03
Adair StreetlYew Street AlF >180 1.00

Baseline StreetlYew Street AID 31.5 0.30

All-Way Stop Controlled Intersections

19th Avenue/B Street** C 24.9 0.88
B StreetlWiliamina Avenue A 8.3 0.20
Bonnie Lane/B Street A 8.5 0.25

Signalized Intersections

Pacific Avenue/B Street C 22.2 0.50
Pacific Avenue/Main Street B 14.0 0.44
Pacific Avenue/College-Counc il A 5.4 0.32

Pacific Avenue/Elm Street A 7.0 0.41
Pacific Avenue/Maple Street C 24.9 0.78

Pacific Avenue/Quince Street D 50.6 0.92
Pacific Avenue/Ml. View Lane B 11.9 0.63

*Minor street average delay reported for unsignalized intersections

"The atypical signal control at this intersection is treated as a four-way slop for LOS calculalions.

Source: DKS Associates
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Collis ion History

Collision data was obtained for the study intersections from Oregon Department of
Transportation for the period between January 1, 2002 and December 31,2006. Figure 3-11
shows accident locations with any reported collisions within 200 feet of an intersection.
Locations that have only one reported vehicle to vehicle collision in four years are not
statistically significant. Table 3-7 summarizes the highest intersection collision rates.

Table 3-7: Study Intersection Collision Data

1 B Street 23rd Avenue

2 Yew Street Adai r Street

3 B Street Pacific Avenue

4 Highway 47 Pacific Avenue

5 Maple Street/Fern Hill Rd Highway 47

6 Main Street Pacific Avenue

7 Gales Creek Road Willamina Avenue

8 Elm Street Highway 47

9 Sunset Drive 26th Avenue

10 Elm Street Pacific Avenue

11 Highway 47 Martin Road

12 Maple Street Highway 8

13 B Street Willamina Avenue

14 Thatcher Road Watercrest Road

15 Mountain View Lane Pacific Avenue

16 Thatcher Road Gales Creek Road

17 B Street 19th Avenue

18 Yew Street Baseline Street

19 Highway 47 24th Avenue

20 Highway 47 Poplar Street

21 Highway 47 19th Avenue

22 E Street Pacific Avenue

Rank North-South Roadway East-West Roadway Reported Intersection Collision Rate
Collisions ADT (per million

(2002-2006) veh icles)

10 4,950 1.22

19' 18,200 0.57

12 13,210 0.55

30 39,710 0.46

11 15,950 0.42

8 12,760 0.38

5 8,670 0.35

7 14,025 0.30

1 2,640 0.23

4 11,790 0.20

4 11,890 0.20

8 26,630 0.18

1 3,820 0.16

1 4,225 0.14

8' 32,890 0.13

2' 8,480 0.13

2 9,790 0.12

3' 15,030 0.11

2 11,600 0.10

2 13,700 0.09

2 14,170 0.09

1 8,690 0.06

Source: Oregon Department of Transportation (ODOT) crash analysis and reporting unit

'Crash data is for 2004-2008
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Typically, intersections on collector and arterial roadways with a collision rate over 1.00 suggest
further safety investigation is warranted, As shown in the table, only the B Street / 23rd Avenue
intersection is calculated to have a rate of over 1.00 collisions per million vehicles. A review of
reported collisions at this intersection showed that most collisions were caused by vehicles
traveling towards Pacific Avenue from B Street failing to respect right-of-way or failing to obey
the posted stop sign. The presence of ample sight distance at this intersection suggests that
enhanced visibility ofposted stop signs, a reduction in posted speeds, or modification of
intersection controls may provide a solution. Recommendations for this intersection are
incorporated into the Roadway Plan (Chapter 8).

The Washington County Safety Priority Index System (SPIS) is used to identify and evaluate
existing hazardous intersections for potential safety improvements. The Washington County SPIS
list is compiled from vehicle crashes reported to ODOT and includes intersections that have three
or more crashes, or one or more severe injury or fatal crashes, Intersections included on the SPIS
list are based on the most recent three years of crash data . The SPIS list only includes
intersections where Washington County has jurisdiction of at least one leg of the intersection.
There m'e currently four intersections within the City of Forest Grove that appear on the latest
SPIS list (2002 - 2004). There are currently 276 intersections identified on the SPIS list. These
intersections along with their corresponding priority rank are listed below .

• Creekwood Place / Gales Creek Road (77)

• I" Avenue / Baseline Street (92)

• Fern Hill Road / Maple Street /OR 47 (125)

• Main Street / Willamina Avenue (213)

Trucks

Currently, there are no designated principal truck routes in Forest Grove, The intent of the truck
route system is to provide connections with truck routes serving areas within and outside of
Forest Grove making efficient truck movement and the delivery of raw materials, goods, services
and finished products possible. These routes are generally found in and serve areas where there
are concentrations of commercial and/or industrial land uses.

Since the city does not have designated truck routes, the truck community relie s on the
designated state facilities and other key roadways as a default. The local elements include TV
Highway, Highway 47, the Pacific Avenue / 19th Avenue couplet, Gales Creek Road, and B
Street. Figure 3-12 shows truck routes within Forest Grove, with buck volume percentages
during the PM peak hour,
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Th e Burlington Nort hern route begins in Forest Grove near 21" Avenue and Douglas Street and
travels along the 23'd Avenue alignment, parallel to Pacific Avenue, continuing east through the
indu strial zoned properties north of TV Highway. The Pacific and Willamette rail route
transverses the entire city parallel to the southem portion of Highway 47 along the east side, then
continues east along TV Highway. None of the railroad crossings are grade separated. No
improv ements or changes in rail service are planned at this time. The two rail lines in Forest
Grove are shown in Figure 3-12.

Air
Forest Grove is served by the Portland Intemational Airport, located in Northeast Portland on the
Columbia River. The Portland Intemational Airport is a major air transportation and freight
facility, which serves Oregon and Southwest Washington. It provides a base for over twenty
commercial airlines and air freight operations. The Port of Portland reported that 14.0 million
passengers were served at the Portland International Airport in 2006.

Forest Grove is also served by the Hillsboro Airport, a general aviation facility located on the
northern edge ofHillsboro. The airport is home to a number ofprivate entities that provide aviation
and aviation-related services, including scenic tours and other chart er flights, helicopter and fixed
wing flight training, and aviation repair and maintenance.

Water
There are no navigable waters within Forest Grove .

Pipeline
The only major pipeline facility that affects the location of future transportation corridors in the
Forest Grove area is a high-pressure natural gas feeder line owned and operated by Northwest
Natural Gas Company. The feeder line route enters Forest Gro ve along Porter Road I Oak Street
and end s just north of Highway 8.
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Future Travel Demand

Travel Demand and Land Use
The Forest Grove Transportation System Plan (TSP) addresses existing system needs and
additional facilities that are required to serve future growth in the forecast year 2030 . Metro's
urban area transportation forecast model was used to determine future traffic volumes in Forest
Grove. This forecast model translates assumed land uses into person travel, selects travel modes
and assigns motor vehicles to the roadway network. These traffic volume projections form the
basis for identifying potential roadway deficiencies and for evaluating alternative circulation
improvements. This section describes the forecasting process including key assumptions.

Projected Land Use Growth

Land use is a key factor in developing a functional transportation system. The amount of land
that is planned to be developed, the type ofland uses and how the land uses are mixed together
have a direct relationship to expected demands on the transportation system. Understanding the
amount and type ofland use is critical to taking actions to maintain or enhance transportation
system operation.

Projected land uses were developed for the study area and reflect Metro's land use assumptions
for the year 2030. Complete land use data sets were developed for the following conditions.

• Existing 2005 Conditions (base travel forecast for the region)

• Future 2030 Conditions

The following sections summarize the forecasted growth that will influence travel within Forest
Grove.

Growth within Forest Grove

The base year travel model is updated periodically and for this study effort, the available base
model provided by Metro was for year 2005 . This land use database includes the number of
dwelling units, retail/service employees and other employees. Table 4-1 summarizes the land
uses for the 2005 base and future 2030 scenarios within the Forest Grove TSP study area.
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A detailed summary of the land uses for each Transportation Analysis Zone (TAZ) within the
Forest Grove study area is provided in the TSP appendix .

Table 4-1: Forest Grove TSP Study Area Land Use Summary

Land Use 2005 2030 Increase Percent Increase

Households 7.784 11,972 4,188 54

Retail/Service Employees 3,463 5,301 1,838 53

Other Employees 4,454 6,419 1,965 44

Source. Metro

At the existing level ofland development, the transportation system generally operates without
significant motor vehicle deficiencies in the study area . As land uses are changed in proportion
to each other (i.e. there is a significant increase in employment relative to household growth),
there will be a shift in the overall operation of the transportation system. Retail land uses
generate higher amounts of trips per acre ofland than households and most other land uses. The
location and design of retail land uses in a community can greatly affect transportation system
operation. Additionally, if a community is homogeneous in land use character (i.e. all
employment or residential), the transportation system must support significant trips coming to or
from the community rather than within the community. Typically, there should be a mix of
residential, commercial, and employment type land uses so that some residents may work and
shop locally, reducing the need for residents to travel long distances.

As shown in Table 4-1, the future 2030 land use indicates moderate growth in both housing and
employment within the TSP study area. The major residential growth areas include the far
northwest portion of the city (near David Hill Road, east and west of Thatcher Road) and the
southwest portion of the city (south of Pacific Avenue, west ofB Street). The major employment
growth areas include the central city area and the south portion of the city (south of Highway 47,
west of Fern Hill Road). The transportation system should be monitored to make sure that land
uses in the plan are balanced with transportation system capacity.

For transportation forecasting, the land use data is stratified into geographical areas called
transportation analysis zones (TAZs), which represent the sources of vehicle trip generation.
There are approximately 17 Metro TAZs within the Forest Grove TSP study area. The model
transportation analysis zone boundaries are shown in Figure 4-1. Figure 4-2 shows relative
changes in household and employment that are projected for nearby Metro TAZs.
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Metro Area Transportation Model

The objective of the transportation planning process is to provide the information necessary for
making decisions on when and where improvements should be made to the transportation system
to meet travel demand. A determination of future traffic system needs in Forest Grove requires
the ability to accurately forecast travel demand resulting from estimates of future population and
employment for the City . As part of the Regional Transportation Plan (RTP) update process,
Metro has developed an urban area travel demand model that reflects the land use and travel
behavior characteristics of the region.

Metro uses VISUM, a computer based program for transportation planning, to process the large
amounts of data for the Portland Metropolitan area. For the Forest Grove TSP, the regional 2030
travel demand model associated with the 2004 RTP was used as a basis to develop future
forecasts.

The roadway network used in the traffic model represents the existing streets and roadways.
Some local streets were included in the model , but many are represented by centroid connectors
in the model process. Future roadway improvements were added to the 2030 model to mitigate
the impacts ofmotor vehicle traffic growth, using the RTP Financially Constrained System as a
starting basis .

The Metro model is intended primarily for analysis of regional-level traffic forecasting. As such,
more detailed information is necessary to analyze the expected impact of future projects and
altematives within the City. For analysis of future projects in Forest Grove, the Metro model was
refined to include more detailed land use data. Roadway network detail was also added to more
accurately represent traveler choices and behavior.

Forecasts of PM peak hour traffic flows were produced for key roadways within the Forest Grove
TSP study area. Traffic volumes were projected on all arterials and most collector streets . The
resulting traffic volumes were verified against 2007 tum movement counts .

Traffic forecasting can be divided into several distinct but integrated components that represent
the logical sequence of travel behavior (see Figure 4-3). These components and their general
order in the traffic forecasting process are as follows :

• Trip Generation

• Trip Distribution

• Mode Choice

• Traffic Assignment

Forest Grove Transportation System Plan
Chapter 4: Future Travel Demand
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Trip Generation

The trip generation process translates land use quantities (number of dwelling units, retail, and
other employment) into vehicle trip ends (number of vehicles entering or leaving a TAZ or sub
TAZ) using trip generation rates established during the model verification process. The Metro
trip generation process is elaborate, entailing detailed trip characteristics for various types of
housing, retail employment, non-retail employment, and special activities. The trip rates are
based on travel survey data for the Metro area. The model process is tailored to variations in
travel characteristics and activities in the region.

Table 4-2 illustrates the estimated growth in vehicle trips generated within the Forest Grove TSP
study area during the PM peak period between 2005 and 2030. It indicates that vehicle trips in
Forest Grove would grow by approximately 35 percent between 2005 and 2030 if the land
develops according to Metro's 2030 land use assumptions. Assuming a 25-year horizon to the
2030 scenario, this represents annualized growth rate of about 1.4 percent per year.

Table 4-2: Forest Grove Vehicle Trip Generation (PM Peak Period)

2005Trips 2030 Trips Percent Increase

ForestGroveTSP Update StudyArea 14,237 19,201 35%

Source. Metro

The magnitude of increase in PM peak vehicle trips is smaller than the land use increases in table
4-1 as a result of expected changes in travel behavior, Changes in mode choice, trip distribution,
and new social demographics can all impact travel patterns compared to existing conditions,
Travelers may increase car pooling, walking, biking or transit usage relative to single occupancy
vehicle travel. Trip distribution to destinations in closer proximity to origins is likely to occur
with increased development. Additionally, shifts in travel to off-peak time periods may occur
with increased congestion,

Trip Distribution

This step estimates how many trips travel from one zone in the model to any other zone.
Distribution is based on the number of trip ends generated in each zone pair and on factors that
relate the likelihood of travel between any two zones to the travel time between zones, In
projecting long-range future traffic volumes, it is important to consider potential changes in
regional travel patterns, Although the locations and amounts of traffic generation in Forest
Grove are essentially a function of future land use in the city, the distribution of trips is
influenced by regional growth , External trips (trips that have either an origin and not a
destination in Forest Grove or have a destination but not an origin in Forest Grove) and through
trips (trips that pass through Forest Grove and have neither an origin nor a destination in Forest
Grove) were projected using trip distribution patterns based upon census data and traffic counts
performed at gateways into the Metro area Urban Growth Boundary (UGB).

As an example, this step determines how many of the total trips originating in TAZ 1321 (the
TAZ representing the neighborhoods west of E Street and south of Gales Creek Road) have
destinations in each other TAZ within the Portland Metro region, While most of these trips end
up with destinations to other TAZs within Forest Grove, a percentage of these trips will be

Forest Grove Transportation System Plan
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destined for TAZs as far away as Wilsonville, Gresham or Vancouver. Some trips may also be
allocated to external zones, representing travel to areas outside of the Portland Metro area.

Mode Choice

This step determined how many trips will be taken by various modes (single-occupant vehicle,
transit, carpool, pedestrian, bicycle, etc.). The 2005 mode splits are incorporated into the base
model and adjustments to mode split may be made for the future scenario, depending on any
expected changes in transit or carpool use. These considerations are built into the forecasts used
for 2030.

Traffic Assignment

In this process, trips from one zone to another are assigned to specific travel routes in the
network, and resulting trip volumes are accwnulated on links of the network until all trips are
assigned.

Network travel times are updated to reflect the congestion effects of the traffic assigned through
an equilibrium process. Congested travel times are estimated using what are called "volume
delay functions" in VISUM. There are different forms ofvolume Idelay functions , all of which
attempt to simulate the impact of congestion on travel times (greater delay) as traffic volume
increases . The volume-delay functions take into account the specific characteristics of each
roadway link, such as capacity, speed and facility type. This allows the model to reflect
conditions somewhat similar to driver behavior.

Model Verification

The base 2005 modeled traffic volumes were compared against actual traffic volume counts
across screenlines, on key arterials and at key intersections. Most arterial traffic volumes meet
screenline tolerances for forecast adequacy. Based on this performance, the model was used for
future forecasting and assessment of future roadway improvements.

Model Application to Forest Grove

Intersection tum movements were extracted from the Forest Grove enhanced model at key
intersections for both the base year 2005 and forecast year 2030 scenarios. These intersection
tum movements were not used directly, but a portion of the increment of the year 2030 turn
movements over the 2005 tum movements was added to existing (year 2007) tum movement
counts in Forest Grove. A post processing technique is utilized to refine model travel forecasts to
the volume forecasts utilized for 2030 intersection analysis. The tum movement volumes used
for future year intersection analysis can be found in the TSP appendix.

Future Intersection Capacity Analysis

Motor vehicle capacity needs within the TSP study area were determined for future conditions.
This section presents the capacity analysis conducted to determine the street improvements that
would be necessary as part of a long-range Preferred Plan.

Forest Grove Transportation System Plan
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Year 2030 traffic volume forecasts were analyzed to identify locations where evening peak hour
performance will drop below minimum desirable levels. This analysis focuses on study
intersections. Traffic volumes were developed as described above and applied to existing
intersection geometries. The value in reviewing the motor vehicle system performance is that it
highlights where the planned system fails to meet performance standards. These locations will be
reviewed to consider street improvements alternatives that could better serve planned growth.

Intersection Operation Performance Standards

Level of Service, delay and volume-to-capacity ratios are used as measures of effectiveness for
study intersection performance. Although the City of Forest Grove has not adopted a minimum
standard for Level of Service, ODOT and Washington County standards apply to roadways under
their jurisdiction. The applicable intersection operational standards for Washington County and
Of) O'T are summarized below.

ODOT defines a maximum volume-to-capacity ratio for Highway 47 and Highway 8 (TV
Highway) of 0.99 1

• Washington County defines acceptable performance in urban areas as
volume-to-capacity ratio of 0.99 with LOS E or better' .

As , no city operational standards are specified, new performance standards are recommended for
use on city street intersections. The suggested standard for city facilities is a volume-to-capacity
ratio of 0.90 during the peak hours of operation. This would apply to streets and intersections
controlled by traffic signals. The recommended minimum standard for intersections that have
stop sign controls (two-way or all-way stop controlled) us Level of Service E conditions, as
defined by the latest Highway Capacity Manual for the minor side street approach.

2030 Base Scenario

The 2030 base (or "no-build") scenario includes transportation improvements that are reasonably
funded and likely to be constructed by the year 2030. Several roadway improvements are already
planned for the Forest Grove area by various agencies. Washington County Major Streets
Transportation Improvement Program (MSTIP) includes projects in Forest Grove that are funded
by Washington County with some federal assistance. Metro 's Regional Transportation Plan
includes elements for state facilities that are federally mandated (STIP) and other local plan
components (MTIP). Table 4-3 summarizes the planned improvements near Forest Grove as of
the Regional Transportation Plan dated January 18,2008. Where possible, the agency responsible
for the project and project dates are provided.

For purposes of analysis in this base scenario, intersection improvements to the intersection of
Highway 8 (Pacific Avenue) and Highway 47 (Quince Street) are not included. While this
intersection experiences significant delay in exist ing and future conditions, in order to qualify for
some funding sources, the intersection must have performance measures that are below identified
minimum performance standards.

I Oregon Highway Plan, Policy Element, Table 7, Oregon Department of Transportation, 1999.
' Washington County 2020 Transportation System Plan, Washington County, 2002.
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Table 4-3: Planned Transportation Improvements

Description/Location Project/Limits Estimated Jurisdiction Schedule
Project Cost

(Millions)

Heather Industrial Extend from western terminus $8.6 Forest Grove/ 2008-2017
Connector in the City of Cornelius to Wash Co.

Highway 47.

Highway 8 / Highway 47 Turn lanes and traffic signal $4.9 ODOT/ Forest 2008-2017
Intersection modification. Grove
Improvements

Thatcher Road Realign at Gales Creek Road $5.3 Forest Grove 2008-2017
Realignment Intersection .

23rd/24th Avenue Construct collector roadway $22.2 ODOT/ Forest 2008-2017
Extension between Hawthorne Avenue Grove

and Highway 47.

ESt. I Pacific Ave. / 19th Extend 191h Avenue west and $7.1 Forest Grove 2008-2017
Ave. Intersection connect to E Street and Pacific

Avenue with round-about.

Holladay Street Construct new collector $5.1 Cornelius 2018-2025
Extension connecting from 4th Avenue to

Yew Street

David Hill Road Construct new roadway from $7.1 Forest Grove 2008-2009
Extension Thatcher Road to Highway 47

Highway 8 / Pacific Ave. Retrofit street with boulevard $17.9 ODOTI Forest 2008-2017
/ 191h Ave. design from Highway 47 to B Grove
Improvements Street.

High Capac ity Transit Anaiysis for proposed $2.2 TriMet 2008-2017
Expansion extension of light rail service

from Hillsboro to Forest Grove

Thatcher / Willamina I B Bike Lanes and Sidewalks $8.3' Forest Grove 2008-2017
Street Pedestrian and
Bicycle Improvements

West UGB Trail Multi-use trail from David Hill $4.6 Forest Grove 2008-2017
Road to Ritchey Road

Council Creek Trail East UGB to North UGB $3.0 Metro 2008-2017

David Hill Trai l Multi-use trail from Thatcher $7.3 Forest Grove 2008-2017
Road to Forest Gale Drive

Source: Metro I Washington County

Table 4-4 summarizes the study intersection performance for the 2030 base scenario. Based on
the analysis, the majority of the study intersections would meet performance standards with the
capacity improvements identified in the base scenario.

Several unsignali zed intersections operate with LOS F for the minor street approach. Five
intersections fail to meet operat ional standards, with volume-to-capacity ratios exceeding 1.0 for
the minor approach (typically vehicles attempting to make left tums across major street traffic .)
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For these intersections, the majority of traffic flowing along the major approaches experiences no
delay. However, turning vehicles may experience significant delay potentially leading to
queuing or even route diversion. Mitigat ion for these intersections typically entails either
additional tum lanes or installation of traffic signals.

Tabl e 4-4: 2030 PM Peak Hour Intersection Leve l of Service

Intersect ion Level of Average Delay' Vol ume/
Service (Seconds) Capacity (V/C)
(LOS)

Unsignalized Intersections

19th Avenue/Counci l Street AlB 12.8 0.10
23rd Avenue/B Street AlB 13.4 0.28
23rd Avenue/Main Street AlB 11.7 0.18
Gales Creek Road/Forest Gale Drive A/C 14.8 0.19
Gales Creek Road/Thatcher Road A/C 21.3 0.57
Gales Creek RoadlW iliamina Avenue A/C 17.5 0.32
Highway 47/19th Avenue A/F >180 >1.0
Highway 47/24th Avenue A/F >180 >1.0
Highway 47/Elm Street AlF 59.7 0.72
Highway 47/Map le Street A/F >180 >1.0
Highway 47/Mart in Way A/F >180 >1.0
Highway 47/Poplar Street AID 29.8 0.50
Sunset Drive/26th Avenue A/B 12.0 0.27
Sunset DrivelW iliamina Avenue AID 33.7 0.50
Thatcher RoadlWatercrest Road A/B 12.6 0.16
Adair StreetlYew Street A/F >200 >1.0
Baseiine StreetiYew Street A/F 94.3 0.86
Pacific Avenue/E Street'" A 3.6 0.46
AII·Way Stop Controlled Intersections

19th Avenue/B Street D 26.7 0.88
B StreetlWiilamina Avenue A 9.1 0.28
Bonnie Lane/B Street A 8.9 0.29

Signalized Intersections

Pacific Avenue/B Street C 21.2 0.56
Pacific Avenue/Main Street B 16.4 0.55
Pacific Avenue/Colleqe-Counci l A 5.8 0.37
Pacific Avenue/Eim Street A 7.7 0.46
Pacific Avenue/Map le Street C 28.9 0.87
Pacific Avenue/Quince Street F 61.0 0.93
Pacific Avenue/Mt. View Lane B 13.1 0.68

*Minor street average delay reported for unsignalized intersections

**Roundabout connecting to 19lh Avenue/Pacific Avenue Couplet

Source: OKS Associates
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Preliminary Traffic Signal Warrants

Installation of traffic signal controls at unsignalized intersections has the potential to improve
traffic operations and safety for both vehicles and pedestrians. Preliminary traffic signal
warrants" were evaluated at all unsignalized study intersections that failed to meet performance
standards under 2030 base traffic volume conditions as well as other study intersections that had
a volume-to-capacity ratio above 0.70 or an LOS F on the worst-case approach. The Peak Hour
Warrant analysis was based on PM peak hour traffic volumes. The results of this analysis are
shown in Table 4-5.

Table 4-5: 2030 Base Signal Warrant Analysis

Intersection

Highway 47/Maple Street

Highway 47/Martin Way

Highway 47/24~ Avenue

Highway 47/19'hAvenue

Highway 47/Elm Street

Adair StreetIYew Street

Baseline StreetlYew Street

19th Avenue/B Street

Signal Warrant Met?

Yes

Yes

No
Yes

Yes

Ves

Ves

No

Preliminary traffic signal warrants were met at several study intersections under year 2030 base
traffic volume conditions. Intersections meeting PM peak hour traffic signal warrants should be
analyzed at a future date based on Eight Hour Warrant s before construction of a traffic signal
occurs. Meeting traffic signal wan-ants does not guarantee that a signal will be installed , but
provides criteria that should be utilized along with engineering judgment.

3 Preiiminary Traffi c Signal Warrants.MUTeD Warrant 1 (Eight-Hour Vehicuiar Volume), TPAU Procedure
Manuai, ODOT.
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Pedestrian System Plan

With the foundations of an excellent pedestrian system already in place , Forest Grove has the
potential to become one of the region's most walkable communities. This chapter identifies
priorities for improving this system over the next 20 years. Building upon existing local and
regional planning efforts , the Preferred Plan pedestrian network reflects the extensive input
offered by City staff, stakeholder groups, and Forest Grove residents. This chapter focuses on
pedestrian infrastructure improvements, while the TSP appendix includes programmatic
strategies for improving walking and bicycling in Forest Grove .

Preferred Plan Pedestrian Network
The pedestrian network builds upon Forest Grove's existing system of sidewalks, shared use
paths, neighborhood accessways and other pedestrian infrastructure currently in place. Depicted
in the proposed Pedestrian System Plan (Figure 5-3), Preferred Plan projects are intended to
enhance pedestrian safety and convenience while making walking a more attractive travel mode.
These projects include filling gaps in the sidewalk system , developing an interconnected shared
use path network, and targeting specific intersections for pedestrian crossing enhancements. The
pedestrian network was developed based on extensive input from previous planning efforts as
well as input from the Project Advisory Group, City leaders and Forest Grove residents. It
should be noted that most future shared use path corridors depicted on the system map represent
conceptual alignments, with further evaluation needed to identify specific routes. The sections
below discuss specific pedestrian facilities in greater detail , while Table 5-1 at the end of this
chapter presents the project list.

Sidewalks
Forest Grove benefits from a relatively complete sidewalk system in several areas, including the
downtown core, immediate surrounding neighborhoods, and on recently-constructed and
reconstructed streets such as Sunset Drive and portions of David Hill Road . A City ordinance
requires sidewalks to be built along new roads and as properties redevelop along existing streets .
Forest Grove ' s 2007-2012 Capital Improvements Program (CIP) identifies new street corridors
that will include sidewalks, including:

Forest Grove Transportation System Plan
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• A new street roughly following the 23rd/24th Avenue alignment between Hawthorne
Street and Highway 47

• An extension of 19th Avenue between Oak Street and Highway 47

• An extension of David Hill Road between Brooke Street and Highway 47

The CIP also includes sidewalks as part of the planned reconstruction of Filbert Street between
17th and 18th avenues .

In addition to the new street following the 23rd124th Avenue alignment (mentioned above),
Metro's RTP also shows several new streets that would include sidewalks, including:

• An extension of 19th Avenue west of B Street, connecting with the existing Pacific
Avenue and E Street intersection

• An extension of Heather Street between Mountain View Lane and Poplar Street

New and realigned street coni dors shown in this TSP will include sidew alks, as will streets
identified for widening and/or reconstruction.

The major challenge facing Forest Grove lies in retrofitting existing streets where sidewalks are
fragmented or lacking altogether, and in areas where significant redevelopment is not expected
to occur. Completing some sidewalk links can be challenging, especially in older residential
areas where residents have developed fencing and landscaping within the public right-of-way,
and may consider tho se areas to be part of their personal space. In addition, some residents may
not want traditional sidewalks due to the rural look of their neighborhoods, and potential impacts
to mature landscaping and trees. Regardless, the public right-ofway that is generally located on
either side of the paved driving and parking area is intended for walking, whether or not a
sidewalk currently exi sts.

The City is taking an active role in completing sidewalk infill projects, as demonstrat ed by recent
sidewalk improvements in the downtown core and surrounding areas. The CIP includes several
planned sidewalk infill projects, including Gales Way between E Street and 23rd Avenue, B
Street between 19th Avenue and the Gales Creek Bridge, and 18th Avenue between Hawthorne
and Maple streets. The CIP also includes a "Town Center Pedestrian Improvements" project to
replace deteriorated sidew alks in the downtown core.

Thi s Plan continues the City 's efforts of expanding the sidewalk system through street
construction, reconstruction, and sidewalk infill projects. While the Pedestrian System Plan
(Figure 5-3) depicts future sidew alks on Collector and Arterial roadways, the City should work
to provide sidewalks on all streets to enhance pedestrian connectivity. Specific corridors that
would especially benefit from sidewalk improvement projects include Willamina Avenue, B
Street, Mountain View Lane, Gales Creek Road, and Highway 8. The City should also work with
loca l schools to provide continuous sidewalks linking residential area s with school campuses,
including sidewalks leading directly to school building entrances.
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Intersection Improvements

Although pedestrian crossings at intersections represent a major challenge in Forest Grove's
existing walking environment, improvement opportunities exist. This Plan has an overall
strategy to improve intersections and other pedestrian crossings through a variety of treatments.
Most intersections that could benefit from improvements are located on streets with wide cross
sections (e.g., with multiple travel lanes), higher vehicle speeds and volumes, andlor other
conditions complicating pedestrian crossing movements. Examples include intersections along
Highway 8 east of the Pacificll9th couplet, the trail/roadway crossings along Highway 47, and
the intersection of Gales Creek Road and Thatcher Road . This Plan also identifies intersection
improvements as part of several proposed Bicycle Boulevard corridors to facilitate easy and safe
crossings for bicyclists and pedestrians at major streets. The Bicycle System Plan chapter
(Chapter 6) discusses Bicycle Boulevards in greater detail.

The following sections describe treatments the City could use to improve pedestrian crossings at
intersections.

Signal Timing Evaluation and Modification

Traffic signals in Forest Grove are either pre-timed or actuated. Pre-timed signals accommodate
pedestrian crossings through automatic phasing concurrent with parallel vehicle traffic. At
actuated signals, pedestrians usually push an activation button to trigger the walk signal.
Providing adequate pedestrian crossing time is a critical element of the walking environment at
signalized intersections. The Manual on Uniform Traffic Control Devices (MUTCD)
recommends traffic signal timing to assume a pedestrian walking speed of four feet per second,
meaning that the length of a signal phase with parallel pedestrian movements should provide
sufficient time for a pedestrian to safely cross the adjacent street. It should be noted however that
the four feet per second walking speed does not reflect the walking rates ofmany users. At
crossings where children, older pedestrians or pedestrians with disabilities are expected, crossing
speeds as low as three feet per second may be assumed. Jurisdictional responsibility for signals
depends on the intersection under focus, therefore the City and ODOT should periodically
evaluate signal timing plans to ensure adequate pedestrian crossing times are provided.
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Figure 5-1 - Pedestrian countdown signal

Pedestrian Countdown Signals

According to the Manual on Uniform Traffic
Control Devices (MUTCD), "Pedestrian Signal
Heads provide special types of traffic signal
indications exclusively intended for controlling
pedestrian traffic. These signal indications
consist of the illuminated symbols of a
WALKING PERSON (symbolizing WALK)
and an UPRAISED HAND (symbolizing
DON 'T WALK)." An advanced type of
pedestrian signal head contains a countdown
signal, in addition to the WALKIDON'T WALK
symbol. The countdown signal displays the
number of seconds remaining for the individual
to complete their crossing (see Figure 1). These
applications could be effective throughout
Forest Grove, including in the downtown core
(where higher volumes of pedestrians exist) and
along streets with wide pedestrian crossing distances such as Highway 8 east of the Pacific/19th
couplet.

Leading Pedestrian Interval (LPI)
Including LPls at signalized crossings provides pedestrians with a three- to four-second head
start into the intersection before parallel traffic is released by the green light. LPIs ensure that
pedestrians are well into the intersection and visible to turning vehicles prior to vehicles entering
the crosswalk.

Accessible Pedestrian Signals
Accessible pedestrian signals supp lement pedestrian signal indications with audible and/or
vibrotactile information. These treatments include directly-audible or transmitted tones, speech
messages, Talking Signs, and/or vibrating surfaces. They are intended to make real-time
pedestrian signal information accessible to visually-impaired pedestrians. Audible signals can
also pro vide directional guidance, which is particularly useful at non-perpendicular intersections
and at wide multi-lane crossings. Many different technologies exist. New er signal types have a
quiet, slowly repeating locator tone indicating to approaching pedestrians that they must push a
button to trigger a WALK signal. Directly-audible or transmitted speech messages can identify
the location of the intersection and the specific crosswalk controlled by that push button. A
vibrating alTOW at the push button can also supplement the audible signals. To be considered for
audible signals, an intersection must first meet the follow ing basic criteria:
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Figure 5-2 - Dual curb ramps with detectable
warning strips

• The intersection must already be signalized;
• The location must be suitable for audible signals in terms of safety, noise level, and

neighborhood acceptance;
• There must be a demonstrated need for an audible signal device (typically through a user

request).

Curb Ramps

Curb ramps are a fundamental element of an accessible pedestrian system. A sidewalk without a
curb ramp can be useless to someone in a wheelchair, forcing them back to a driveway and out
into the street for access. Likewise, street
crossings must be aligned and properly designed
to accommodate the needs and desires of all
people. Many of the single access ramps built in
previous decades direct users diagonally into the
intersection (rather than straight into the
crosswalk area). This can be problematic for
visually-impaired pedestrians as they could
experience difficulty orienting themselves
toward the crosswalk. Where possible, all
intersection comers should provide dual curb
ramps oriented directly across the street, as
shown in Figure 5-2. Curb ramps should also
have detectable warning strips to accommodate
the visually-impaired.

Streetscape Improvements

Pacific University's Master Plan proposes several streetscape and pedestrian "gateway"
treatments that could vastly improve the walking and bicycling environment where the
University campus meets surrounding city streets. Specifically, the Plan recommends streetscape
improvements along the segments of University Avenue and College Way bordering the campus,
and along 21st Avenue between Main Street and College Way. The Master Plan also
reconunends "gateway" treatments for the intersections of University Avenue at Sunset Drive ,
Main Street at 21st Avenue, and College Street at 21st Avenue. Streetscape and gateway
treatments typically include wide sidewalks, planter strips , crosswalk pavement texturing,
pedestrian-scale lighting, street trees, and other elements emphasizing bicycle/pedestrian comfort
and safety . The City of Forest Grove should actively pursue opportunities to implement these
projects to strengthen the University's connection with the surrounding community.

Shared Use Paths

Today, Forest Grove has the foundation of what could be an excellent interconnected path
system. The base of this system includes the Highway 47 path, internal paths within city parks,
and numerous neighborhood accessways. The City is also actively pursing path development
opportunities, as exhibited by recent efforts to construct the Gales Creek Trail, and the formation
of a conunittee to complete a trail along Council Creek. The recently-completed Community
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Trails Plan provides the base of Forest Grove's future shared use path network, The City should
keep this momentum going by pursing path development opportunities, some of which are
discussed below,

Opportunities to Formal ize/Enhance Existing Paths

Relatively small-scale improvements could substantially enhance the path system already in
place, In southem Forest Grove for instance, the Highway 47 path serves as a critical
transportation and recreation facility; yet cracking and heaving on some segments complicates
bicycle and pedestrian travel. The City and ODOT could upgrade and repave these segments,
The City could go a step further by formalizing Highway 47 path access points at several
neighborhood streets, Today, users have created informal demand paths to access the Highway
47 path from nearby residential neighborhoods, The City should also improve path/roadway
crossings that currently pose difficulties for non-motorized users, Specific problem areas include
intersections along the Highway 47 path (mentioned above), and the existing path/roadway
crossing at Larabee Street in northern Forest Grove (this crossing currently lacks curb ramps),

New Path Corridors

Forest Grove's Community Trails Plan lays out a citywide trail system to meet the transportation
and recreation needs of residents and visitors, The Plan's vision is centered on the "Emerald
Necklace," a combination of shared use paths (including segments of the planned and proposed
Gales Creek and Council Creek trails), soft surface trails, and on-street facilities forming a loop
around the city, The Preferred Plan also identifies potential connections to bicycle/pedestrian
destinations outside the city, including Hagg Lake (via Carpenter Park), Gaston (via a former
railroad corridor), Banks (via Highway 47), and Femhill Wetland (via Council Creek),

Metro's Regional Transportation Plan (RTP) also identifies several future shared use path
corridors, including a path roughly following Forest Grove 's westem urban growth boundary
between Richey Road and David Hill Road , The RTP also proposes a shared use path along
David Hill Road between Forest Gale Drive and Thatcher Road,

Path Feasibility Studies

Path feasibility studies devote detailed attention to specific trail projects, These studies examine
a particular path corridor in-depth, and include opportunities-and-constraints analyses,
development of potential path alignment options, selection of a preferred alignment, and
preliminary cost estimates, Feasibility studies are particularly useful for agencies exploring
potentia l path corridors in areas faced with topographic, environmental, political or other
challenges, Forest Grove residents and trail advocacy groups have consistently expressed a
desire for shared use paths in potentially-challenging areas, most notably along Council Creek.

Metro has also identified the Council Creek Trail as an element of a future regional trail system,
Roughly following Council Creek, this trail would pass through Banks, Forest Grove and
Cornelius, connecting with existing and planned segments of the Banks-Vernonia Trail, Gales
Creek Trail, and the Turf-to-SurfTrail. This Plan recommends conducting a feasibility study to
evaluate potential local alignments for the Council Creek Trail. This etfort would demonstra te
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Accessways

Forest Grove benefits from a comprehensive system of accessways providing direct
bicycle/pedestrian connections in areas with limited street system connectivity. Opportunities
exist to improve existing accessways, such as paving uncompleted accessway segments (e.g., the
accessway connecting Forest Grove High School with Hartford Drive). The City should
inventory its existing accessway network and identify and implement necessary improvements.

The City should also explore accessway development opportunities in existing neighborhoods
and continue developing accessways in future residential subdivisions. Opportunities in existing
neighborhoods include an undeveloped north-south corrido r in the Homestead subdivision in
eastern Forest Grove. Development of an accessway in this neighborhood would directly connect
non-motorized users with Heather Street and Fern Hill Elementary School. The City should also
continue developing accessways in future urban expansion areas (e.g., in northern Forest Grove)
to maximi ze bicycle and pedestrian connectivity.

Pedestrian and Bicycle Access to Transit

Tremendous opportunities exist for increasing pedestrianlbicycle-transit partnerships in Forest
Grove and throughout TriMet's service area. Pedestrian infrastructure improvements within Y,
mile of transit stops enhances pedestrian safety, comfort, and may generate more ridership since
most passengers start and end their trips as pedestrians. Integrating bicycles with transit allows
the bicycl ist to overcome barriers such as hills, inclement weather, night riding, and breakdowns .
To improve the pedestrianlbicycle-transit link, Forest Grove and TriMet should:

• Complete the sidewalk network on both sides of streets along the Line 57 bus route
(specifically along Highway 8 east of the Pacific/19th couplet, and on streets leading to
the bus route) to ensure connectivity and accessibility for all users;

• Provide benches, shelters, lighting, maps and Transit Tracker ID numbers posted at major
transit stops, and signs and Transit Tracker ID numbers at all other transit stops;

• Establish criteria for prioritizing investments in, and location of, secure bicycle parking
at or near transit stops (including bike racks for short-term parking, and bicycle lockers
or other facilit ies for long-term parking);

• Address the needs of bicycle and pedestrian circulation in the design of future transit
centers and/or park-and-rides;

• Ensure transit access wherever bicycles are used by continuing to provide bike racks on
TriMet buses and encouraging transit riders to purchase folding bikes for carry-on use;
and

• Provide secure, long-term, and sheltered bike parking at transit stops.

Pedestrian System Project List
Table 5- I lists pedestrian improvement projects and planning-level cost estimates. The table
identifies projects specifically focusing on pedestrian facilities, while the Roadway Plan
(Chapter 8) identifies street system improvements (e.g., new street corridors) that would also
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include sidewalks or other walkways. Tab le 5-1 also includes joint bicycle/pedestrian
improvement projects (e.g., a project to add bike lanes and sidewalks to an existing street). The
table also includes programmatic recommendations, which are discussed in grea ter detail in the
TSP appendix.

Proj ect cost estimat es were based on similar non-motorized planning efforts in Forest Grove and
other nearby communities , and do not include additional costs related to right-of-way
acquisition, storm drainage relocation or improvements, or utilities relocation. Further
engineering study will be necessary to provide a more accurate cost estimate for budgeting these
improvement projects.

The table is not intended to be an exhaustive list of all pedestrian projects, rather it is intended to
layout where the City should prioritize efforts. It should be noted that all identified projects
represent important elements of the pedestrian network, and should be implemented as soon as
opportunities arise.

Table 5-1 - Pedestrian System Projects and Programs

Planning-Level
CostEstimate

Proiect Seqment Description (thousands)
Gales Wav' E St. to 23rd Ave. Complete sidewalk qaps $457

Goff Rd.
Willami na Ave . to

Complete sidewalk gaps 5

E St.
-

Hwy. 8/ Oak SI. to
Complete sidewalk gaps $82

Pacific Ave . Mountain View Ln.

Hwy. 47
Fern Hill Rd. to Poplar

Construct sidewa lk. $15
St. (south side)

Poplar St
Hwy. 47 to Heather

Construct sidewa lk. $20
Street Extension

B St.'
Gales Cr. bridge to Complete sidewalk gaps $220
18th Ave.

B St.3
23rd Ave . to Willamina

Complete sidewa lk gaps $150
Ave.

Willamina Ave "
Gales Cr. Rd. to Complete sidewalk gaps $328
Sunset Dr.

Hwy. 8/ Mountain View Ln. to
Complete sidewa lk gaps $30

Baseline St. east citv limits
Hwy.8/ Mounta in View Ln. 10

Complete sidewalk gaps $48
Adair St. east city limits

21st Ave .
Cedar St. to Douglass

Complete sidewa lk gaps $5
St.
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23rd Ave .'
Cedar 51. to

Complete sidewalk gaps $12
Sunset Dr.

23rd Ave .
o SI. to

Complete sidewalk gaps $46Gales Way

Hawthorne SI.
12th Ave . to

Complete sidewa lk gaps $190
26h Ave.

I.aurel SI.
220 0 Ave . to

Complete sidewalk gaps $15Pacifi c Ave.

Gales Cr. Rd.
Forest Gale Way to

Complete sidewalk gaps $254
Thatcher Rd.

Highway 8
Mountain View Lane Pedestrian Crossing (potentially at location of

$100to Hiohwav 47 new traffic siqnal)
Conduct inventory of downtown sidewalks,

Town Center Pedestrian
and re-construct deteriorated sidewalks as

Improvements1 N/A needed; project also includes illumination , $200
benches, bike racks, and pedestrian crossing
enhancements

Univers ity Ave.'
College Way to Implement streetscape improvements

$109Cedar SI. identified in Pacif ic University Master Pan

College Way'
Pacific Ave . to Implement streetscape improvements

$118University Ave. identified in Pacif ic University Master Pan

21st Ave.' Main SI. to Implement streetscape improvements
$24College Way identified in Pacific Univers ity Master Pan

Thatcher Rd.'
Gales Cr. Rd. to Constru ct bike lanes and complete sidewalk

$574
David Hill Rd. qaos

Fern Hill Rd.' South city limits to Construct bike lanes and complete sidewalk
$130

Hwv.47 qaos

Gales Cr. Rd. to
Construct shared use path between Gales Cr.

Bonnie Lane Path'
Brooke SI.

Rd. and western terminus of Bonnie Ln. (near $39
Brooke St.\
Repave existing deteriorated path segments;

Hwy. 47 Path
formali ze path access points from adjacent

Improvements
B SI. to Hwy. 8 residential streets ; improve path/roadway $164

crossing treatments at B, Elm, and Maple
streets

Counc il Creek Trail
Conduct feasibility study evaluating potent ial

Feasibili ty Study
N/A alignments for the Council Creek Trail in $200

Forest Grove
Conduct citywide inventory of existing

Accessway
Citywide

neighborhood accessways, and implement
$500

Improvements improvements (e.g., paving, re-paving , etc.) as
needed
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Inventory bicycle/pedestrian facilities in vicinity
of Forest Grove schools, and identify specific
deficiencies that complicate bicyclist and
pedestrian travel. Design and construct

Safe Routes to School
infrastructure improvements, inciuding shared

improvements
N/A use paths , neighborhood accessways, bike $1,000

lanes , sidewalks, curb ramps, crosswalks, and
other intersection improvements where
necessary. Assign higher prioritization to
projects along major bike- and walk-to-schooi
routes

Sidewalk Infill
Citywide

Fund an annual Sidewalk Infill Program to
$50'

Procrarn complete sidewalk qaps on existinc streets
Develop an ADA Transition Plan identifying

ADA Trans ition Plan Citywide
specific projects and strategies for bringing

$50existing sidewalks and other pedestrian
facilities into comoliance with ADA standards

Spot Improvement
Citywide

Fund an annual Spot Improvement Program to
$50'

Procrarn address bicycle/pedestrian svstem needs
Develop and implement an annual

BikewaylWalkway
Citywide

Maintenance Program to provide regularly-
$20'Maintenance Program scheduled maintenance activities for the on-

and off-street bikeway and walkway svstern

Note : Cost estimates do not include contingency, design or construction management.
1 This project (or a portion of the project) is listed in Forest Grove's 2007-2012 Capital improvements Plan.
2 This project (or a portion of the project) is iisted in the 2007 Pacific University Master Pan.
3 This project (or a portion of the project) is listed in the 1999 Forest GroveTSP.
4 This estimate represents an annual project cost.
5 To be constructed as development occurs.
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Bicycle System Plan

Forest Grove has potential to transform itself into one of the region's most bikeable
communities. The foundations of an excellent system already exist, but challenges will arise
while improving it further. This chapter identifies a 20-year Preferred Plan for expanding this
system. The bicycle network builds upon previous and on-going planning efforts, and reflects the
extensive input offered by City staff, stakeholder groups, and Forest Grove residents. This
chapter focuses on bicycle infrastructure improvements, while the TSP appendix describes
programmatic strategies for improving walking and bicycling in Forest Grove.

Preferred Plan Bicycle Network
Although Forest Grove currently lacks a comprehensive bikeway network, the City has potential
to create an excellent system. The Preferred Plan bicycle network builds upon the system of bike
lanes, shoulder bikeways, shared use paths, and accessways already in place, and also takes
advantage of many lower volume bicycle-friendly streets. Depicted on the Bicycle System Plan
(Figure 6-7), Preferred Plan projects aim to fill system gaps and develop a more complete
network. The system includes an expanded bike lane network on streets where bicyclists could
benefit from delineated separation from motorists, while shoulder bikeways (serving bicyclists
and pedestrians) are identified on several roadways at the urban/rural fringe. The network also
includes several Bicycle Boulevards, taking advantage of Forest Grove's extensive network of
lower volume streets. As described in the Pedestrian System Plan (Chapter 5), the network also
includes a system of shared use paths and accessways. The network was developed based on
extensive input from previous planning efforts as well as input from the Project Advisory
Committee, City leaders and Forest Grove residents. It should be noted that most future shared
use path corridors depicted on the system map represent conceptual alignments, with further
evaluation needed to identify specific routes. The sections below discuss specific bicycle
facilities in greater detail, while Table 6-2 at the end of this chapter presents the project list.
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Several major streets in Forest Grove lack dedicated bike lanes. Safely accommodating bicyclists
on major roadways is important for several reasons. First, major streets generally offer the most
direct routes between bicyclist destinations while providing better connectivity compared with
lower-order streets . Consequently, commuter cyclists and those traveling longer distances often
gravitate to these routes. Second, the commercial character of major streets (e.g., employment,
shopping, etc.) makes these corridors destinations in and of themselves.

To safely accommodate bicyclists on corridors with current or anticipated high traffic volumes,
bike lanes are identified on several major streets in Forest Grove. In developing the bike lane
network , consideration was given to several factors , including:

• Gaps in the existing bike lane system;
• Previous and on-going planning efforts identifying the need for bike lanes on specific

streets;
• Planned street improvements that will include bike lanes as part of construction;
• Whether an existing street could be retrofitted to include bike lanes;
• Planned land development project s with the potential to generate bicycle travel demand

on major streets.

Implementation of the bike lane projects depicted on the Bicycle System Plan would primarily
occur through new street construction, widening of existing streets, or roadway re-striping. The
following sections describe these approaches in greater detail.

Bike Lanes as Part of New Street Construction

Bike lanes should be included as part of new Arterial and Collector street construction. Forest
Grove's 2007-2012 Capital Improvements Plan (CIP) identifies several planned new major
streets, including;

• A new street roughly following the 23rd/24th Avenue alignment between Hawthorne
Street and Highway 47

• An extension of 19th Avenue between Oak Street and Highway 47
• An extension of David Hill Road between Brooke Street and Highway 47

The CIP does not explicitly list bike lanes as part of these new street projects, however their
Collector and/or Arterial status (and associated traffic volumes) indicate the need for dedicated
bike lanes. Consistent with the City's street design standards, bike lanes will be provided as part
of any new Collector and Arterial roadways identified in this TSP.

In addition to the new street following the 23rd/24th Avenue alignment (mentioned above),
Metro' s RTP also shows several new streets that would include bike lanes, including:

• An extension of 19th Avenue west ofB Street, connecting with the existing Pacific
Avenue and E Street intersection

• An extension of Heather Street between Mountain View Lane and Poplar Street
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Continued urban expansion on Forest Grove's outskirt s could alter the role of existing rural
roadways. As these roadways transition to serve predominantly urban traffic , roadway widening
may be necessary to address vehicle capacity and safety needs . Even without vehicle capacity
expansion, roadway widening may be necessary to provide greater separation betwe en bicyclist s
and increasing vehicle traffic volumes (e.g., by adding dedicated bike lanes). In Forest Grove,
example corridors where widening may be applicable include Thatcher Road and Fern Hill
Road.

Bike Lanes as Part of Roadway Re-Striping Projects

Roadway re-striping represents one of the most cost-effective and least physically intrusive
approaches for expanding a community bike lane system. Often referred to as a "road diet,"
roadway re-striping reallocates a street's space to better accommodate multiple travel modes. In
Forest Grove, several streets appear to have more vehicle and on-street parking capacity than is
needed, and this excess capacity could be utilized to better serve non-motorized users. For
instance, on-street parking on Pacific Avenue between Band E streets appears to be
underutilized. The City could take advantage of this opportunity by re-striping this segment of
Pacific Avenue to include on-street parking on one side while providing bike lanes on both sides
(see Figures 6-1 and 6-2). This improvement would complete the missing link of the continuous
east-west bike lane corridor on Gales Creek Road, E Street, the Pacificll9th couplet, and
Highw ay 8. Bike lane retrofit opportunities exist on several other streets , including B Street
(south of 19th Avenue), and on Maple Street (see Figures 6-3 and 6-4). Additional bike lane
retrofit projects identified in the Metro RTP include Willamina Avenue (between Gales Creek
Road and Sunset Drive) and B Street (between 26th and Willamina avenues).

'.'

Ttavel la ne and Parking,. Travel la ne and ParkIng
'0'

Bike lane Travel l.ane Travel Lene BIkela ne Parking
S' 11' 11' S' 8'

Figure 6-1 - Pacific Avenue west of B Street
(existing conditions)

Figure 6-2 - Pacific Avenue west of B Street
(With bike lanes)
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Figure 6-4 - Maple Street south of 18th Avenue
(with bike lanes)

Shoulder Bikeways
Shoulder bikeways are common in less-developed and ru ral areas, and typically consist of a paved
shoulder (four to six feet wide) for pedestrian and bicycle travel. This Plan recommends shoulder
bikeways on several roads in Forest Grove's outlying areas, including Gales Creek Road (west of
Willamina Avenue), Thatcher Road (north ofDavid Hill Road) , and Fern Hill Road (south ofTaylor
Way). Shoulder widening would be necessary on most of the roadways listed above . Although
shoulder bikeways may suitably accommodate bicyclists and pedestrians today, the City will need to
consider additional treatments (e.g., bike lanes, sidewalks and shared use paths) as new development
occurs and as traffic volumes increase in these areas.

Bicycle Boulevards
Several areas in Forest Grove benefit from a generally well-connected system oflower volume
streets that - with the addition of relatively small-scale treatments - could become excellent
bicycling routes for riders of all ages and skills. These streets (commonly referred to as "Bicycle
Boulevards") accommodate bicyclists and motorists in the same travel lanes, often with no
specific vehicle or bicycle lane delineation . Traffic controls along a Bicycle Boulevard assign
priority to thru cyclists while encouraging thru vehicle traffic to use alternate parallel routes.
Traffic calming and other treatments along the corridor reduce vehicle speeds so that motorists
and bicyclists generally travel at the same speed, creating a safer and more-comfortable
environment for all users. Bou levards also incorporate treatments to facilitate safe and
convenient crossings where bicyclists must traverse major streets . Bicycle Boulevards work best
in well-connected street grids, where riders can follow reasonably direct and logical routes with
few "twists and turns ." Boulevards also work best when higher-order parallel streets exist to
serve thlU vehicle traffic.
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Bicycle Boulevard Applications

This section describes various treatments commonly used for developing Bicycle Boulevards.
The treatments have been divided into five main application levels based on their level of
physical intensity, with Level I representing the least physically-intensive treatments that could
be implemented at relatively low cost. Identifying appropriate application levels for individual
Bicycle Boulevard corridors provides a starting point for selecting appropriate site-specific
improvements. The five Bicycle Boulevard application levels include the following:

• Level I: Signage
• Level 2: Pavement markings
• Level 3: Intersection treatments
• Level 4: Traffic calming
• Level 5: Traffic diversion

It should be noted that corridors targeted for higher-level applications would also receive
relevant lower-level treatments (as shown in Figure 6-5). For instance, a street targeted for Level
3 applications should also include Level land 2 applications as necessary. It should also be
noted that some applications may be appropriate on some streets while inappropriate on others .
In other words, it may not be appropriate or necessary to implement all Level 2 applications on a
Level 2 street. Furthermore, several treatments could fall within multiple categories as they
achieve multiple goals. To identify and develop specific treatments for each Bicycle Boulevard,
the City should involve the bicycling community, neighborhood groups, and the Public Works
Department. Further analysis and engineering work may also be necessary to determine the
feasibility of some applications. Table 6-1 describes various treatments associated with the five
Bicycle Boulevard application levels, while Figure 6-6 depicts an example of Bicycle Boulevard
applications on a hypothetical street.
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Bicycle Boulevards in Forest Grove

The Bicycle Plan (Figure 6-7) depicts several Bicycle Boulevard corridors in Forest Grove . A
Bicycle Boulevard roughly following Willamina Avenue, Goff Road and 23rd Avenue would
connect western Forest Grove neighborhoods with downtown and Pacific University, while also
providing an alternative to Gales Creek Road. A Bicycle Boulevard following Cedar Street
would connect Pacific University with the Clark Historic District and other nearby
neighborhoods, while also connecting directly with the Highway 47 patlr. An east-west Bicycle
Boulevard would pass through the Clark Historic District on 18th Avenue, providing a bicycle
connection to Joseph Gale Elementary School and Tuali ty Forest Grove Hospital. East of Maple
Street, the corridor would continue on 17th Place to reach the Highway 47 path.

Table 6-1 - Bicyc le Boulevard Application Levels and Treatments

Application
Leve l Treatment Description
Level 1 - Warning signage Signage placed along the Bicycle Boulevard advising motor ists
Signage to "share the road;" also placed on major cross-streets

approaching the Bicycle Boulevard advising motorists of
bicyclist crossinos

Wayfinding signage Signs placed on bikeways on and leading to the Bicycle
Boulevard; also placed at key bicyclist decision points; often
display destinations, distances and "ridina time"

Level 2 - On-street parking Discourages motorists from parking their vehicies too far into
Pavement delineation the adjacen t travel lane
markings Directional Placed along the Bicycle Boulevard as a route reinforcement

pavement markings tool ; direct riders through complex routing areas (e.g., multiple
turns)

Shared lane Used on streets where bike lanes are desired but not possib le;
markings placed strategically to encourage bicyclists to avoid the "door

zone" of adiacent parked cars
Level 3 - Stop sign Stop signs placed on cross-streets approach ing the Bicycle
Intersection placement Boulevard. minimizing the number of bicyclist "stops and starts"
treatmen ts while ridin!1 on the Boulevard

Curb extensions Create a visual "pinch point" for motorists, thereby reducing
speeds; reduce bicycle/pede strian crossing distances at
intersections

Medians/refuge Elevated or delineated islands breaking up a crossing into
islands multiple seornents: create a visual "pinch point" for motor ists
Bicycle left turn Facilitate bicyclist left turns where Bicycle Boulevards meet
lanes maior streets at off-set intersections
Bicycle ioop Detect the presence of bicyclists at signalized intersections
detectors
Bike boxes Advanced stop bars al signal ized intersect ions, enabling

bicyclists 10 move to the "head of Ihe line;" reduce conflicts
between turning vehicles and thru-moving bicyclists at an
intersection

Half signals Placed at intersections where vehicle speeds and/or volumes
on a major cross-street create few crossable "gaps" for
bicvclists aoproachlno from the Bicvcle Boulevard

Level 4 - Traffic Chicanes Series of raised or delinea ted curb extensions on alternating
calmina sides of a street formina an S-shaped curb; can also be
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achieve d by alternating on-street parking on alternate sides of
the roadwav

Mini traffic circles Raised or delineated islands placed at intersections, reducing
vehicle speeds through narrowed travel lanes and tighter
turnino radii

Speed Rounded raised areas of the pavement requiring approaching
humps/speed motorists to reduce speed
cushions

Level 5 - Traffic Choker entrances Intersection curb extensions or raised islands allowing full
diversion bicycle passage while restricting vehicle access to/from a

Bicycle Boulevard
Traffic diverters Raised features directing vehicle traffic off the Bicycle

Boulevard while allowino thru bicvcle oassaoe

Shared Use Paths

Today, Forest Grove has the foundation of what could be a spectacular interconnected path
system. The Pedestrian System Plan (Chapter 5) describes the approach for improving and
expanding this system.

Bicycle Parking

Lack of secure, convenient bicycle parking is a deterrent to bicycle travel. Bicyclists need
parking options that provide security against theft, vandalism, and weather. Like automob ile
parking, bicycle parking is most effective when located close to trip destinations, is easy to
access, and is easy to find. Where quality bicycle parking facilities are not provided, determined
bicycl ists lock their bicycles to street signs, utility poles or trees. These alternatives are
undesirable as they are usually not secure , may interfere with pedestrian movement, and can
create liability or damage street furniture or trees. Bicycle parking facilities that are conveniently
located and adequate in both quantity and quality can help reduce bicycle theft and eliminate
inappropriate parking, benefiting everyone. Bicycle parking is highly cost-effective compared
with automobile parking.

Parking Requirements

Field visits and discussions with Forest Grove residents indicate that more bicycle parking is
needed in some areas, includ ing downtown, Pacific University and at several schools. Section
9.823 of Forest Grove' s Zoning Ordinance specifies minimum bicycle parking requirements for
multi-family housing as well as retail, office, industrial, and institutional developments. The
requirements also pertain to transit stations, park-and-ride lots, and parking structures. The
required number of spaces represents 20 percent of the required number ofvehicle parking
spaces (with a minimum of two spaces).

Although the Ordinance's "blanket" requirements ensure a minimum number of bicycle parking
spaces for most developments, the requirements may not fully address parking demand for some
land uses. The City should revisit the current bicycle parking requirements and consider revising
them to reflect the needs of individual land uses, especially those with traditionally higher
demand such as commercial centers.
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Forest Grove could also benefit from long-term bicycle parking and other end-of-trip facilities .
The City should consider establishing long-term parking requirements for large employment
centers such as business parks and government buildings. Long-term bicycle parking facilities
typically include bicycle lockers, attended facilities, and/or other secure provisions, while other
end-of-trip facilities include showers and changing areas.

The City should undertake a bicycle parking analysis to determine whether all bicycle parking
required by the Zoning Ordinance is provided, and if so, that it is sited in locations that are
visible and free of obstacl es. It should also be noted that the Zoning Ordinance only establishes
parking minimums, and new developments should be encouraged to exceed these standards .

Facility Design Requirements

Section 9.824 of the Zoning Ordinance specifies bicycle parking design requirements, which
reflect guidelines recommended by the Oregon Bicycle and Pedestrian Plan. As mentioned
above , the City should continue enforcing Zoning Ordinance requirements. The City should also
review bicycle parking facilities at government buildings to ensure their location and design
meet current Zoning Ordinance requirements. The City should also work with the School District
to improve the quality of bike parking facilities at Forest Grove schools.

Bicycle and Pedestrian Access to Transit

Tremendous opportunities exist for increasing pedestrian/bicycle-transit partnerships in Forest
Grove and throughout TriMet' s service area. Given Forest Grove ' s location on the periphery of
the urbanized area, destina tions that can reasonably be biked to are relatively limited. In this
environment, transit stops are particularly important destinations to consider for bicycle and
pedestrian travel. Removing barriers to bicycl ing within the city and improving transit stop
access can greatly improve the attractiveness of transit as an alternative to motor vehicle travel.
The Pedestrian System Plan (Chapter 5) describes strategies that the City of Forest Grove and
TriMet should employ to enhance pedestrian/bicycle-transit connections.

Bicycle System Project List
Table 6-2 lists bicycle improvement projec ts and planning-level cost estimates. The table
identifies projects specifically focusing on bicycle facilities , while the Roadway Plan (Chapter 8)
identifies street system improvements (e.g., new street corridors) that would also include bike
lanes or wide shoulders. Also included in Tab le 6-2 are bicycle-related programmatic
recommendations, described in greater detail in the TSP appendix. Projects that would include
joint bicycle/pedestrian improvements (e.g., shared use paths or street improvement projects that
would include bike lanes and sidewalks), are listed in the Pedestrian System Plan (Chapter 5).

Project cost estimates were based on similar non-m otorized planning efforts in Forest Grove and
other nearby communities, and do not include additional costs related to right-of-way
acquisition, storm drainage relocation or improvements, or utiliti es relocation. Further
engineering study will be necessary to provide a more accurate cost estimate for budgeting these
improvement projects.
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The table does not list all bicycle projects, but is intended to layout where the City should
concentrate its efforts first. It should be noted that all projects represent important elements of
the bikeway network, and should be implemented as soon as opportunities arise.

Table 6-2 - Bicyc le System Projects and Program s

Planning-
Level
Cost

Estimate
Project Segment Descriotio n (t ho usands)
Pacific Ave . B SI. to ESt. Re-strioe roadwav to orovide bike lanes $7
Maple SI. I Fern Hwy. 47 to Re-stripe roadway to provide bike lanes $15
Hill Rd. Tavlor Wav
B St. Gaies Cr. bridge to Re-slripe roadway to provide bike lanes $13

191h Avenue
Hawthorne SI. 26m Ave . to Re-stripe roadway to provide bike lanes $12

Pacific Ave .
Thatcher Rd. Gales Creek Rd. 10 Re-stripe roadway to provide bike lanes $15

David Hill Rd.
Wiilamina Ave . Thatcher Rd. to Re-stripe roadway to provide bike lanes $18

Sunset Dr.
Gaies Cr. Rd. Western UGB to Construct shoulder bikeway $388

Forest Gale Dr.
Thatcher Rd. David Hill Rd. to Construct shoulder bikeway $582

northern UGB
Fern HiiI Rd. Southern UGB to Construct shoulder bikeway $394

TavlorWav
18th Ave.l17th B SI. to Hwy. 47 Path Develop Bicycle Boulevard $77
Place
Cedar SI. Hwy. 47 Path to 24th Develop Bicycle Boulevard $65

Ave.
B SI. 19th Ave . to David HiiI Develop Bicycle Boulevard $70

Road
Willamina Gales Cr. Rd. to Main Develop Bicycle Boulevard $83
Ave.lGoff St.
Rd.l23rd Ave.
Bicycle N/A Develop citywide bicycle Wayfinding Signage $20
Wayfind ing Plan identifying : appropriate locations for
Signage Plan signs, destinations to be highlighted on each

sign, and approximate distance and riding time
to each destination

Zoning N/A Update Zoning Ordinance to estab lish short- $10
Ordinance term bicycle parking requirements for
bicycle parking additional individual land uses, and to
requirements establish long-term parking requirements
update
Note. Cost estima tes do not Include contingency, design or construction management.
1 This project (or a portion of the project) is listed in the 1999ForestGroveTSP.
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Transit Plan

This chapter summarizes existing and future transit needs in the City of Fores t Grove. The transit
plan was developed with input from Tr iMet, city staff and other agencies.

Background
TriMet is the regional transit provider for the Portland metro area and currently operates one bus
route (line 57) within Forest Grove (see Figure 7- 1). Bus Route 57 provides frequent service
between the Beaverton Transit Center and Forest Grove via Canyo n Road and Tualatin Valley
Highway. Route 57 ranks as one ofTriMet's top 25 routes in terms of ridership ' . The
characteristics of the existing transit service are detail in Exist ing Conditions (Chapter 3).

TriMet' s Transit Investment Plan2 (TIP) identifies strategies for meeting regional public transit
needs. It focuses on improvements to the total transit system, including upgrades to existing
lines. The TIP focuses on targeted, strategic improvements to the system with the following
priorities:

• Build the "Total Transit System" (customer information, acces s to transit, stop amenities.
frequency, reliability, comfort, safety, etc.)

• Expa nd high-capacity transit (commuter rail, light rail, and streetcar)
• Expa nd Frequent Service
• Improve local service

The TIP identifies two significant projects relevant to Forest Grove: access improvements for
route 57 (to be implemented in 2009) and Metro ' s High Capacity Transit System Plan, which
will analyze potential MAX extensions, including to Fores t Grove.

1 A Profi le of the Reg ional Transit Sys tem in the Port land Metropolitan Reg ion, Metro, 200 7.
;! Transit Investment PIau Trilvlet. 2009.
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The quality of transit service within Forest Grove can be characterized by the following
indicators :

• Transit route coverage,
• Frequency,
• Reliability, and
• User amenities

The following sections present the analysis and findings for each of these service characteristics,
and identify potential needs for future transit service improvement s in Forest Grove.

Transit Coverage

Transit coverage area is generall y considered to include land within a 'i:l -mile walking distance
from transit stops. With longer distances, walking can take more than 10 minutes, reducing the
likelihood of transit being used. The transit coverage area for existing service in Forest Grove
generally lies between 16th and 23'dAvenues along Pacific Avenue and 19th Avenue (illustrated
in figure 7-1). Less than half of the city is within a 'l:l-mile walking distance from existing transit
stops. However, most land uses that provid e density that sUpp011S fixed route transit service are
contained within the current service area. Comprehensive Plan land use designations and zoning
districts indicate that Central Business District (CBD) and community conunercial zones are
located along the Pacific Avenue / 19th Avenue couplet. Multi-family hou sing is generally
contained within the transit service area as well, with some exceptions north of the Pacific
Univers ity campus and west of the Pacific Avenue / 19th Avenue couplet.

The minimum land use density' required to support a fixed route transit bus service with I-hour
scheduled between arrivals is about three housing units per acre or four employees per acre. It is
important to note that this is a minimum standard and does not necessarily apply to TriMet's
decision-m aking process. Fixed route service with 30 minutes between arrivals generally
requires seven housing units per residential acre and 15 housing units per acre for more frequent
service (10 minutes per arrival") Generally, low-density commercial and industrial land uses, as
well as single family resident ial, do not provide the necessary ridership demand to make fixed
route transit service cost effective . Central business districts (CBD), mult i-family residential, and
other higher density land uses generate enough transit demand to support fixed route service.

The future demand for transit service in the area is expected to increase with expected future
development. As the residenti al areas to the north and west of the city center are developed,
demand for transit services to those port ions of the city will increase. Bus route #57 may be
reconfigured to remove service from one side of the 19th Avenue / Pacific Avenue couplet and
add service via another route, such as Thatcher Road or Sunset Drive.

:'Thresholds forminimum land use density to support fixed-route transit serviceare based on definitions in the
2000 Highway Capacity Manual, Chapter30 for areawide analysis methodologies.
-lA Toolbox forAlleviating Traffic Congestion, Institute of Transportation Engineers, 1989
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Alternatively, implementation of a local circulator bus (e.g. ji tney) or demand-responsive service
could be a joint City / TriMet effort and would increase transi t coverage in Forest Grove . Such a
route would provide service to local destinations, as well regional connections via bus route #57.
Examples of locally provided bus service near the Portland Metro area include Canby, Sandy,
and Wilsonville. These transit services are often fareless , financed by a 0.6% employer payroll
tax as well as federal and state grants . Canby Area Transit provides four service routes with one
hour between successive arrivals. Two of the routes are within the City, while two lines connect
to nearby cities. The approximate existing annual operating expenses were $600,0005 for Canby
Area Transit, $1.1 million for Sandy Transit", and $3.2 million for South Metro Area Rapid
Transit7 in Wilsonville. These figures do not include significant capital investments required to
purchase vehicles, equipment and/or facilities.

Transit coverage can also be improved by providing adequate access to transit service. Typica lly,
the recommended transit stop spacing in urban areas is approximately 500 feet minimum. Today,
the bus stops on 19th Avenue and Pacific Avenue are located from 550 to 1200 feet apart
(averaging approximately 850 feet between stops in the City), though the proximity of the two
para llel roadways increases the density of nearby transit stops. As development occurs and
ridership demand changes, bus stop spacing may be adjusted.

Transit Frequency

Transit route fi·equency is an important measure of transit quality of service and mode
attrac tiveness . Route frequency is determined by headway - the length of time between two
vehicle arrivals at a single stop. Route 57 is a frequent service bus providing IS-minute
headways between 6 a.m. and 9 p.m. and 30 to 60 minute headways in the early morning and late
evemng.

Transit Reliability

Transit service reliability is a key performance characteristic for retaining riders. Congested
roadways, bottlenecks and traffic signa ls can delay transit vehicles and cause transit vehicles to
arrive off schedule and close together. In the future, the Pacific Avenue and 19th Avenue transit
corridors will be faced with increased congestion and traffic signal control delays.

Bus stop relocat ion can improve transit reliability. Transit stops should be spaced appropriately
to provide adequate accessibility to riders while limiting bus delays from frequent stops. The
proximi ty of stop locations represents a tradeoff between improving coverage area and reducing
travel times (and improving reliability). Transit stop relocations should be coordinated with
pedestrian improvements, such as curb extensions, as they are constructed.

User Amenit ies

The purpose of transit stop amenities is to improve the convenience and attractiveness of using

s Canby Transit Plan, May 2001
6 Sandy Transit Master Plan, January 2009.
7 Wilsonville Transit Master Plan, August 2008
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the transit system. Good public transportation is import ant to the livability of a community.
Accessible transit stops are essential to a useable system. TriMet prioritizes the need for bus stop
amenities by ridership and special circumstances (senior center, etc .). Potential impro vements to
the overall system include:

• Transit Tracker - Transit riders can utilize Transit Tracker by phone to access next bus
arr ival times using the bus stop 10 number provided at the bus stop.

• Bus shelters - Improve the convenience of using the tran sit system by providing a
comfortable place to wait for the bus .

• Curb extensions - The extension of the sidewalk area into the parking lane provides a
more convenient pede strian connection to a stopped bus.

• Street lighting - Bus stops should be highly visible locations so pedestrians can easily
identify the locat ions and good security can be provided.

• Park and Ride Lots - Improves access to transit service by providing free designated
parking lots near concentrated transit demand.

One of the most signifi cant user amenities for bus services is a shelter at the tran sit stop . Many
of the bus stops within the study area today have bus shelters or other amenities due to the high
volume of passengers and TriMet's continuing construction of access improvements along line
57. Further improvements are scheduled for implementation along the route in 2009 via TriMet' s
TIP implementation to expand frequent service. Improvements within Forest Grove include:

• New sidewalk, curb ramps, drainage, and backfill on Pacific Avenue at the Trailer Park
(east of Quince Street)

• Bus shelter upgrade, tree removal , and new sidewalk at 19th Avenue and Cedar Street.

• Replacement of existing sidewa lk, curb and backfill at 19th Avenue and Ash Street.

• Replacement of existing sidewalk, re-direction of parking and added landscaping strip on
19th Avenue between A Street and Main Street.

In addition to stop amenities, one of the critical elements of encouraging tran sit ridership is to
provide quality pedestrian access. The Pedestrian Plan (Chapter 5) identifies projects focused on
improving access between activity centers and existing tran sit servi ce.

Transit Enhancement Report

The Forest Grove Transit Enhancement Report identified a number of findings related to transit
need s for the City . The findings for Forest Grove include:

• Vital importance of TriMet Line 57

•
•
•

•

Existing bus transit under-serves Forest Grove

Significant use to acces s existing light rail service in Hillsboro

Strong support for light rail expansion to Forest Grove

High existing tran sit use for off-p eak leisure and recreation to Portland
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• Op portunity exists for a local bus circ ulator or feeder service within the City

• Opportunity exists to better promote Lift, Ridewise, and Ride Connection programs

Wh ile not discussed in the transit enhancement report, the concept of an area -wide trans it service
covering western Washington County has also been discussed. The concept may be advanced
for future study.

Transportation Disadvantaged

Many peop le have trouble using public transportation for reasons ranging from emotional and
phys ical disabilities to financial difficulties. This group, referred to as the transpor tation disad
vantaged, is a significant segment of the U.S. population. The largest group of the transportation
disadvant aged consists of those over 65 and those with a physical or mental disability . Because
these groups do not share the same travel pattern s and because their travel needs are diverse,
providing them with transit service is a challenge.

The 2000 census indicates that 14 percent of Forest Grove's population (about 2,400 persons) is
over the age of 65. Approximately the same percent age and total number of residents live below
the poverty level. These individuals, and youths below the legal driving age and/or without
access to a motor vehicle, represent some of the Forest Grove population considered
transportation disadvantaged. It is critical that steps be taken to meet these needs, as this group
frequently has few alternatives to transit service.

Federal law also mandates assistance for those with spec ial needs. The Americans with
Disabilities Act (ADA) of 1990 requires transit age ncies to make their services fully accessible
to disabl ed persons and to provide para-transit serviees for those unable to use accessible transit.
By law, TriMet must offer ADA comp leme ntary service wi thin three-quarters of a mile from a
fixed transit route. It is important to con tinue TriM et's LIFT Program and Ride Connection
operated by the American Red Cross to areas within the City not supported by trans it service.

The non-profit Ride Connection network provides Forest Grove with door-to-door service to
people with disabilities and sen iors (age 60 or ove r) via Washington County U-Ride. The service
area covers wes tern Washington County and is free of charge. Schoo l bus service is provided to
all students in Forest Grove, elementary through high school, who live farther than one-mile
from the school or must cross a major street while walking to and from school.

No spec ific problems wi th transportation services for disadvantaged Fores t Grove residents have
been identified. As the population continues to age, the needs of the elderly and disab led are
expected to increase. The City of Forest Grove should continue to support services to the elderly
and ADA-eligible residents. Some inex pensive ways in which the city of Forest Grove may
ass ist in promoting the services curre ntly offered to the elderly and disabled are to post not ices
on their publ ic bullet in boa rds, and to use meetings with the pub lic to make notices and fliers
avai lable.
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To meet transportation performance standards and serve future growth, the future transportation
system needs multi-modal improvements to manage the forecasted travel demand. Future growth
can be accommodated with significant investment in transportation improvements.

TriMet is responsible for changes to existing transit routes through their annual TIP report. In
order for the City to have its transit needs assessed, the City can provide input to TriMet's TIP
through the Washington County Coordinating COI1lTI1ittee or through the TIP Open House held
every January.

The City may choose to pursue development of local service to expand the transit service
coverage area. A new local service may be developed independently or in conjunction with
TriMet. This potential service may complement the regional service currently provided by
TriMet and could be coordinated with local service in nearby cities including Banks , Cornelius,
Hillsboro and North Plains. Estimated annual operating cost for one local circulator route is
approximately $400,000. The project plan includes 20 years of operating such a route but does
not include capital costs to establish the service (e.g ., vehicles, facilities) .

Transit projects were determined based on the identified needs , policies and project feasibility .
Proposed transit plan projects are summarized in Table 7-1. Forest Grove should coordinate with
TriMet to incorporate changes to bus service within the City. For illustrative purposes, expanded
coverage area is illustrated in Figure 7-1 with both a potential rerouting ofTriMet line 57 and a
new local service jitney route. The figure does not prescribe or recommend service changes to
existing routes or detail a new route. The intent is simply to illustrate one potential alternative
that would improve transit coverage in Forest Grove. The routing and frequency ofpotential
local transit services, provided either by TriMet or another agency, will be deferred to the City of
Forest Grove Transit Enhancement Report and or other future studies with specific transit
findings.

Transit enhancements to existing TriMet service are ultimately decided based on regional transit
goals by TriMet and Metro (in conjunction with county and local agencies) . As such, no direct
funding for transit is assumed from the City even though costs for these projects may be
substantial. These projects are under the jurisdiction of, and/or will be funded by, other agencies.
The City may provide additional financial support if it is deemed appropriate to facilitate transit
projects ofparticular interest and benefit to the City .
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Project

High Capad ty
Transit

Bus Stop
Enhancements

Pacific Avenue /
19'" Avenue
Transit Signal
Priority
Improve Service
Coordination for
Bus Route #57
Improve
Pedestrian
Connection s to
Transit Facilities

Provide More
Local Service

Increase Density
Adjacent to
Transit

Description

Support study and development of MAX light rail extension to
Forest Grove.

Coordinate with TriMet to provide transit stop amenit ies
including bus shelters, information kiosks, and street lighting
at additional transit stops.

Coordinate with TriMet to construct and implement transit
signal priority on Pacific Avenue and 191h Avenue as
congested conditions occur and ridership volumes increase.

Coordinate with TriMet to modify the schedule, stop locations,
or additional service area coverage for route #57.

Construct sidewalks, crosswalks, etc. adjacent to transit
routes and faci lities (i.e. park-and-ride lots, bus stops, etc.).
Focus on enhancing pedestrian access within Y. mile of bus
stops.
Provide services along underserved and expanding areas of
the City, particularly to the north and west of the existing
service area. Expand fixed-route local transit (e.g. j itney)
services, as development requires. Enhance/expand pick up
services .
Direct growth to increase the density of development along
transit routes in an effort to support regional transit service
goals.

Transit Project Total

Forest Grove
Cos t

($1 ,OOOs)

8,000

$8 ,000
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Roadway Plan

Forest Grove has a relatively mature roadway network centered around the downtown grid with
a developing section in the northwest part of the city. This chapter identifies a 20-year Preferred
Plan for addressing the future needs of the roadway system for motor vehicles. The roadway
functional classifications and design standards are also identified. The roadway network builds
upon previous and on-going planning efforts, and reflects the extensive input offered by City
staff, stakeholder groups, and Forest Grove residents.

Roadway Function
Roadways have two primary functions; to provide mobility and to provide access. These
functions can be incompatible since high or continuous speeds are desirable for mobility, while
low speeds are more desirable for land access. Arterial facilities emphasize a high level of
mobili ty for through movement ; local facilities emphasize the land access function; and
collecto rs offer a balance ofboth functions. The planning effort to identify the functional class of
roadways in Forest Grove is essential to preserve and protect future mobility and access, by all
modes of travel.

Functional classification has commonly been mistaken as a determinate for traffic volume, road
size, urban design, land use and various other features which collectively are the elements of a
roadway, but not its function. Traffic volume, design (including access standards) and size of the
roadway are outcomes of function. Function can be best defined by the degree of connectivity.
Without connectivity, neither mobil ity nor access can be served. Roadways that provide the
greatest reach of connectivity are the highest level faci lities.

Functional Classification Definitions

Arteria ls can be defined by regional level connectivity. These routes go beyond the city limits in
providing connectivity and can be defined into two groups: principal arterials (typically state
routes) and arterials. The movement of persons, goods and services depends on an efficient
arterial system.
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Principal Arterials are typically freeways and state highways that provide the highest level of
connectivity. These routes connect over the longest distance (sometimes miles long) and are less
frequent than other arterials or collectors. These highways generally span several jurisdictions
and many times have statewide importanc e.

Arterial streets serve to interconnect and support the principal arterial highway system. These
streets link major commercial, residential, industrial and institutional areas. Arterial streets are
typically spaced about one mile apart to assure accessibility and reduce the incidence of traffic
using collectors or local streets in lieu of a well placed arterial street. Many of these routes
connect to cities surrounding Forest Grove.

Collector streets provide both access and circulation within residential and
commercial/industrial areas. Collectors differ from arterials in that they provide citywide
connectivity, do not require as extensive control of access and penetrate residential
neighborhoods, distributing trips from the neighborhood and local street system. These routes
may span large areas of the city but typically do not extend significantly into adjacent
jurisdictions.

Neighborhood Routes are usually long relative to local streets and provide connectivity to
collectors or arterials . Because neighborhood routes have greater connectivity, they generally
have more traffic than local streets and are used by residents in the area to get into and out of the
neighborhood, but do not serve citywide or large area circulation. They are typically about a
quarter to a half mile in total length. Traffic from cul-de-sacs and other local streets may drain
onto neighborhood routes to gain access to collectors or arterials . Because traffic needs are
greater than a local street, certain measures should be considered to retain the neighborhood
character and livability of these routes. Neighborhood traffic management measures may in some
cases be appropriate (including devices such as speed humps or traffic circles.

Local Streets have the sole function of providing access to immediate adjacent land. Service to
"through traffic movement" on local streets is deliberately discouraged by design.

Proposed Changes to Functional Classification

No changes are proposed to the existing roadway functional classification system defined in the
1999 TSP (see Figure 3-6).

Parking
Parking has generally been a minor transportation issue in Forest Grove. New land uses were
required to provide the code designated number of parking spaces to assure there would be no
impact to surrounding land uses (overflow parking). These parking ratios were developed based
upon past parking demand characteristics of each land use type . Parking has become an element
of transportation planning policy through adoption of the Transportation Planning Rule (sections
660-012-020(2g) and 660-12-045(5c)) and the Metro Urban Growth Management Functional
Plan, Title 2. By adopting the minimum and maximum parking ratios outlined in Title 2, the City
will be able to address the TPR required reduction in parking spaces per capita over time.
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Several strategies were identified to address the desire to reduce parking needs in Forest Grove:

• Shared parking

• Parking pricing

• Maximum Parking Ratios

• Review of parking needs by individual developments at the site plan review stage. Parking
provisions should be compared to demand, as identified by ITE or OEQ.I

In addition to genera l parking requirements, a need for addit ional parking for trucks, particularly
near the industrial areas within the city has been identified. Further study may be appropriat e to
access the future needs of truck parking within Forest Grove .

Access Management
Access manageme nt is important for maintaining traffic flow and mobility, particularly on high
volume roadways . Where local and neighborhood streets function to provide access, collec tor
and arterial streets serve greater traffic volume. Numerous driveways or street intersections
increase the number of conflicts and potenti al for accidents and decrease mobility and traffic
flow. Forest Grove needs a balance between streets that provide access and streets that serve
mobility.

Several access management strategies were identi fied to improve access and mobility in Forest
Grove:

• Provide left turn lanes where warranted for access onto cross streets.

• Work with land use development applications to consolidate drivew ays where feasible .

• Meet Washington County and OOOT access requirements on arterials.

• Use Washington County and OOOT standards for access on arterials and collectors.

• Establish City access standards for new developments and requirements that are consistent
with Metro Title 6 access guidelines.

• Limit new single family residential access on arterials and collectors.

• Specific access management plans be developed for key corridors to maximize the capacity
of the existing facil ities and protect their functional integrity.

Transportation Demand Management I Transportation
System Management
The Transportation Planning Rule outlines a goal of reducing vehicle miles traveled (VMT) per
capita . The Metro 2040 Growth Concept identifies targets a reduction of motor vehicle

I Parki ng Demand. 3nd Edition, Institute of Transportation Engineers, 2004; and Peak Parking Space Demand
Study , Oregon Department of Environmental Quality, by JHK & Associates, June 1995.
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emissions. Transportation Demand Management (TOM) and Transportation System
Management (TSM) are efforts towards achieving these goals.

Transportation Demand Management is the general term used to describe any action that
removes single occupant vehicle trips from the roadway network during peak travel demand
periods. The following are examples of TOM measures that are encouraged in Forest Grove:

• Working with employers to install bicycle racks

• Working with property owners to place parking stalls for carpoolers near building
entrances

• Providing information regarding commute options to larger employers

• Encouraging linkage of housing, retail and employment centers

• Supporting flexible working hours

• Supporting telecommuting

• Providing incentives to take transit and use other modes (e.g. transit pass subsidies)

• Scheduling deliveries outside of peak travel demand hours

Transportation System Management (TSM) focuses on low cost strategies to enhance
operational performance of the transportation system. Measures that can optimize performance
of the transportation system include signal improvements, intersection channelization, access
management, HOY lanes, ramp metering, rapid incident response, and programs that smooth
transit operation. These measures can reduce delay for motor vehicles and help maintain
consistent speeds that limit vehicle emissions.

Neighborhood Traffic Management
Neighborhood Traffic Management (NTM) is a term that has been used to describe traffic
control devices typically used in residential neighborhoods to slow traffic or possibly reduce the
volume of traffic. NTM is descriptively called traffic calming due to .its ability to improve
neighborhood livability. Forest Grove has done little in the way of testing and implementing
NTM measures such as speed humps, chokers, pavement texturing, circles, chicanes and other
elements. The City has a three-step ad hoc program for addressing neighborhood concems that
include 1) use of the speed wagon to establish a baseline condition; 2) monitoring by
Neighborhood Watch groups; and 3) poli ce enforcement. No formalized NTM program is
currently in place. If an NTM program is established, a more proactive position can be taken in
managing neighborhood concems. A formal NTM program may include establishing minimum
performance criteria, a ranking system, and preferred conditions for implementing other control
devices and strategies. The following are examples of neighborhood traffic management
strategies:

• speed wagon (reader board that displays vehicle speed)

• speed humps
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• traffi c circles

• medians

• landscaping

• curb extensions

• chokers (narrows roadway at spots in street)

• narrow streets

• closing streets

• photo radar

• on-street parking

• selective enforcement

• neighborhood watch

Roadway Design Characteristics
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Design characteristics of streets in Forest Grove were developed to meet the function and
demand for each facility type. Because the actual design of a roadway can vary, the objective
was to define a system that allows standardization of key characteristics to provide consistency,
but also to prov ide criteria for application that provides some flexibil ity, while meeting
standards . Figures 8-1 to 8-5 depict samp le street cross-sections and design criteri a for arterials,
collectors, neighborhood routes and local streets. The design characteristics identified are
unchanged from the 1999 TSP.

The arterial street section indicates a range of sidewalk width. The actual width constructed
would refle ct right-of-way constraints and land use policies. Improvements to arterial with a
"boulevard" designation would includ e wider sidewalks than a major art erial with a "street "
designation. For example, the 19th Street/Pacific Avenue couplet is designated by Metro as a
Boulevard Design district with additional features and requirements beyond the typical arterial
cross -section.

The most COnID10n roadways in Forest Grove are two, three and five lanes wide. Where center
left turn lanes are identified, the actual design of the street may include sections without center
turn lanes or with median treatments, where feasible. The actual treatment will be determined
within the design and publi c process for implementation of each project. Specific right-of-way
needs will need to be monitored continuously through the development review process to reflect
current needs and conditions. More speci fic detail may become evident in development review
which requires improvements other than these outlined in this 20 year general planning
assessment of street needs.

TI,eCity of Forest Grovewill need to coordinatewith regionalagencies to assureconsistencyin cross section
planning with the Washington County Transportation System Plan and the Metro Regional Transportation
Plan.
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Figure 8-1 Arter ials Sample Street Cross Sections
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Figure 8-2 Collectors Sample Street Cross Sections
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Figure 8-3 Neighborhood Route Sample Street Cross Section
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Figure 8-4 Residential I Local Sample Street Cross Sections
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Figure 8-5 Commercialllndustrial Local Sample Street Cross Sections
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An additional element of roadway design that should be considered for construction project s in
Forest Grove is to include "green streets" characteristics. The main concept behind green street
design is the incorporation of storm water management with environmentally sound street design
to help protect streams and wildlife habitat. Green streets also have the additional benefit of
adding other enhancing elements to the street right-of-way area, including increased safety and
attractiveness for pedestrians and maximized opportunities for street trees and other landscaping.
Additionally, green street design allows for multimodal travel choices and a visual and physical
connection to public and open spaces. Table 8- I is a matrix outlining different green street
design elements/techniques.

Table 8-1: Green Street Design Elements

Element Applicat ion How it Works

Rainwater Harvesting Capture and re-use stormwater Stormwater is conveyed to storage
runoff for landscape irrigation. facil ities and collected during the wet

season for use during the dry season.

Permeable Paving Replace most of the impermeab le The permeable materials allow water
surfaces in the right-of-way with infiltration through the surface to the
permeable materials, such as subgrade.
permeable pavement, concrete , or
paving blocks.

Bio-retention Abovegro und or subgrade Engineered or amended soils can be
containers are used to promote used to promote this process.
infiltration and evapotranspiration of
stormwater.

Bio-swales Subgrade channels with vegetation Vegetation is used to control flow
used to convey and treat velocities and settle pollutants.
stormwater.

Application of green street design is generally not based on functional class and can span across
and be applicable to multiple types of streets. Green street design may not be suitable in many
circumstances. The soils within an area where green street design could be implemented need to
be tested to determine the rate of infiltration they can sustain. In addition to green streets,
traditional storm water management facilities need to be designed to control overflow if the
capacity of the green streets are exceeded.
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Several roadway improvements are already planned for the Forest Grove area by various
agencies . Washington County Major Streets Transportation Improvement Program (MSTIP)
includes projects in Forest Grove that are funded by Washington County with some federal
assistance. Metro's Regional Transportation Plan includes elements for state facilities that are
federally mandated (STIP) and other local plan components (MTIP). Table 8-2 summarizes the
planned roadway improvements near Forest Grove as of the Regional Transportation Plan dated
January 18,2008. Where possib le, the agency responsible for the project and project dates are
provided.

Table 8-2: Previously Planned Roadway Improvem ents

Description/Locat ion Project/Limits Estimated Juri sd icti on Sche dule
Project Cost

(Mil lions)'

Heather Industrial Extend from western terminus $7.2 Forest Grove/ 2008-2017
Connector in the City of Cornelius to Wash Co.

Highway 47.

Highway 8 / Highway Turn lanes and traffic signal $4.1 ODOT/ Forest 2008-2017
47 Intersection modification . Grove
Improvements
Thatcher Road Realign at Gales Creek Road $4.5 Forest Grove 2008-2017
Realignment Intersection.
23rd Avenue Extension Construct collector roadway $18.6 ODOT/ Forest 2008-2017

between Hawthorne Avenue Grove
and Highway 47.

E St. / Pacific Ave. / Extend 191h Avenue west and $6.0 Forest Grove 2008-2017
191h Ave. Intersection connect to E Street and Pacific

Avenue with round-about.

Holladay Street Construct new collector $3.8 Cornelius 2018-2025
Extension (East) connecting from 41h Avenue to

Yew Street
David Hill Road Construct new roadway from $7.1 Forest Grove 2008-2009
Extension Thatcher Road to Highway 47
Highway 8 / Pacific Retrofit street with boulevard $15.0 ODOTI Forest 2008-2017
Ave. 1191h Ave. design from Highway 47 to B Grove
Improvements Street.
Source: Melro I WashingtonCounty

2 Cost estimateis based on average of Metrocost estimates in 2007 andat expected constructiondate(2008-201 7
for most Forest Grove projects)
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Chapter 4 (Future Travel Demand) describes the operational deficiencies expected in 2030. The
motor vehicle deficiencies are based on operational analysis with forecasted volumes. Future
volumes are based on 2030 travel demand model volumes and assume construction of previously
planned transport ation improvements (Table 8-2). The following five intersections are identified
as future deficiencies :

• 19th Avenue / Highway 47

• 24th Avenue / Highway 47

• Maple Street / Highway 47

• Martin Road I Highway 47

• Adair Street / Yew Street

In addition to operational deficiencies identified at study intersections, local street connections
are needed to improve circulation within Forest Grove and provide improved connectivity for
pedestrians, bicyclists, and motor vehicles. Also, the intersection of Pacific Avenue and
Highway 47 is within operational standards but has the highest traffic volume in the City and is
subject to significant delay. Chapter 4 (Future Travel Demand) further details the analysis and
methodology used to identit y future needs.

Due to the complex and interconnected transportation issues of the northeast port ion of the City,
the need has been ident ified for a Refinement Plan Study to further analyze the appropriate long
term solutions for the area. The proposed Refinement Plan Study area would include analysis of:

• Highway 47 intersections between 19th Avenue in the south to the proposed Hawthome
Street intersection northwest of the P0I1er Street/Oak Street intersection.

• Proposed extension of23rd Avenue (east to intersect with Highway 47) and Holladay
Street (wes t to intersect with Highway 47).

• Connections between Yew Street and Mountain View Lane to east/west roadways
including OR 8 (Pacific Aven ue), 24th Aven ue, and Holladay Street

• Feasibility for advancing a coordinated timing scheme for Highway 47 and lor extension
of the Pacific Avenue / 19th Avenue couplet eastward through Highway 47.

The solutions proposed in the Preferred Roadway Plan are considered to be preliminary, and may
be modified upon completion of the future Refinement Plan Study for this area.

Preferred Plan Roadway Network
The Preferred Plan roadway network builds upon the existing roadway network . Preferred Plan
projec ts aim to fill system gaps and develop a more complete network. The system includes new
roadways , new connections between roadways and intersection improvements to address
expected deficiencies. The network was developed based on extensive input from previo us
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planning efforts as well as input from the Project Advisory Conuni ttee, Ci ty leaders and Forest
Grove residents. It should be noted that proposed roadways and connections depicted on the
preferred plan map represent conceptual alignments, with further evaluation needed to identify
specific routes. The proposed improvements are tied to land that will have future development
actions. It is important that these plann ing level transportation improvement proposals carry
through and develop further at the time of specific land use planning. Improvements tied to
industrial land are particularly preliminary and may require significant adjustment as land use
decisions are made. The sections below discuss specific roadway facilities in greater detail,
while Table 8-3 at the end of this chapter presents the project list.

Local Street Connectivity

Much of the local street network in Forest Grove is fairly well connected, with multiple access
opportunities for entering or exiting neighborhoods. This is particularly tru e for the area south of
Pacific Avenue, where a "grid" street system is in place. However, there are a number of
locations in Forest Grove where, due to the lack of connection points, the majority of
neighborhood traffic is funneled onto one single street. This type of stree t network results in out
of-direction travel for motorists and an imbalance of traffic volumes. In addition to motor
vehicles, direct connections contribute greatly to accessibility for pedestrians and bicyclists.

By providing connectivity between neighborhoods, out-of-direction travel and vehicle miles
traveled (VMT) can be reduced, accessibility between various modes can be enhanced and traffic
levels can be balanced out between various streets. The proposed connections in this section are
intended to accomplish these objectives. Local connections can reducing potential neighborhood
traffic impacts and mitigate capacity deficiencies by better dispersing tra ffic.

The preferred criteria used for providing connections is as follows

• Every 300 to 500 foot grid for pedestrians and bicycles

• Every 500-1,000 foot grid for automobiles

New local connections are most important in the areas north of the Pacific Avenue both to the
east, where there is a significant amount of undeveloped industria l land, and to the west, where
there is a significant amount of anticipated residential development. Figure 8-6 shows the
proposed local street connec tions for Forest Grove.

The arrows shown in the figures represent potential connections and the general direction for the
placement of the connection. In each case, the specific alignments and design will be better
determined upon development review. The arrows shown on the local connectivity figures
indicate priority connections only. Topography, railroads and environmental conditions limit the
level of connectivity in Forest Grove. Where appropriate, neighborhood traffic management
maybe incorporated into design and construction of new connections to protect existing
neighborhoods from potential traffic impacts.

Forest Grove Transportation System Plan
Chapter 8: Roadway Plan

DRAFT Page 8-14
August 2010



Proposed
Roadway *
Propo sed
Intersection
Improvement

o

City Umlls

'¢::I Proposed Local
Street Connection

~"lL ; Urb.., Growth
-- Boundary

Legendo Future Study Area

Water

city of
forest

grove

* Road alignments are
conceptust. Further study
required.

---

r H A N S P U H I A ll o r~ s uruuun s

Tra n s p o r t a tion
System Plan

DKS Associates

~

·f

'-,_.Jr -- ·-----;·-- · -,' ..
i

Ef/ / '"
/

j'-""~

z
p~ .iii r-eATH:p 5 I

S).

~

~

u.r 17111 III
~
>

0 '"

\iOl13o;f.1 110

15th PI.

f!

i
~

/
/'

/
/ 0

/' ~
,,/" / j® ;,?;> / ~

/. .,/' ~
/ '

13111AVE

f
g;
;f

l

o

10TH AVE

IS

!

cKrl-lL AVE

Hlth AVE

ij; t::; ti ti ti Viti AVE

~ i m~ ~
§ I SIh AV€

14th AV[

UIllVI:RS1TY

»

~ ~OrN I\:""

to;

<

21st AVE

\: 1:1111 AVE

"-~ \ 1""~'1
'i>-"((, ..

;;~ .
;t.<:' /'

......::?' ,;/ .... '
s;~.,-;; ;,'\

/// -,

0 / V

2}r)d AVl:

7

~
~

,/

!
"

:\.~. (.
"', '1\1-', ...

C'

/

Q. '
:,....p

c/" ~
~ w tn
~~ Z

11~.?- :!
l-~ 3-d 0 "£ ;"
~

~
~

W 0

Q ~¢:=:J'4ll. _.. '-'.-........

o
,,
•

GOfF RD

.~

'''--
\,

SlR lNGrO'oV1\l RD

?
Ii.
<

il

,-- - -- "-' ' - " - ""1

~

'\

'i~

s,
.~

"" ~

k J ,,?9

~<,d '

I _-_- _

----- 1;"'"12" r
-i ~1R::im UP ,~ ~ \

' _ . ~ " 0

I. • . " ••~'1>" "'" "- ffi NICHOl.S LN •"- '.i:

W

47

8<O?£STRl; Jl ">- if '., -,~ ~ J .. .:»
WILLA~ IN' A\£ -', ii ,/ ' .._ .....

if \1 - ' 47 . .... . _ j ,
if ..... . __ ._.. ..

iii '-", :_.' ,#"
2()Ul AVE ~ -9-----

l- -t\- "" ] lUl llVE
~ ..
~ ",,"" t; l- •.']j t; _... __.,?i '- __ A ~"t---

211d IIV[ .. - ---- - -~ 0 ~,-~ 't;,I - . VI W

"..,. ..~. "2nd A\fC g ~

»: ~ ~

(P.8=-.

VAI/ID /-JILL RD

••_~#/

!
!

_ ... W\LLI\\~\t IA A' lfO

-., .
L .....,

-,

.~- .~-'

!
~.

!-.~ ~.,.

•
i '"

f 7,
~ fs-,,

A

"'~<",

"'eS Ii!
!

,.J __J

FIGURE

8-6 PREFERRED PLAN ROADWAY NETWORK M"
o O.2~ 0 .5 1 6)



DKS Associates
TRA NS PORTATI ON SOLUT IONS

c!.tY of

Jorest
rove

One area of particular sensitivity for local connections is located between the proposed David
Hill Road extension and Hartford Drive. Roadway connectivity in the area requires further
exploration before desired connections can be identified. The area is identified in Figure 8-6 as
requiring additional study.

Highway 47 Intersection Deficiencies

Analysis of alternatives to address the issues surrounding Highway 47 was undertaken as part of
the Highway 47 Access Management Plan . The memorandum addressing Access Management
Altematives on Highway 47 is included in the TSP Appendix. The reconunend projects resulting
from the analysis include:

• Striping a tum lane on 19th Avenue, approaching Highway 47

• Constructing a traffic signal at the Maple Street / Fem Hill Road intersection with Highway
47

These projects address the operational deficiencies identified at the 19th Avenue and Maple
Street / Fern Hill road intersections with Highway 47 . In addition, a new roadway extension of
23rd Avenue to Highway 47 is planned to be constructed. The aligrunent of the extension
remains to be determined pending further analysis for the Highway 47 Access Management Plan
and proposed Refinement Plan Study. The extension will most likely connect to Highway 47 at
Mallin Road and include a new roundabout that also connects to the proposed Holladay Street
Extension. Existing connections at the Oak Street, Martin Road, and 24th Avenue intersections
may be closed or modified. The planned solution will address operational deficiencies
anticipated at the Mallin Road and 24th Avenue intersections with Highway 47.

Yew Street / Adair Street Intersection Deficiency

The Yew Street at Adair Street Altematives Memorandum deta ils issues related to the
intersection and addresses several alternatives to address the deficiency identified at the
intersection. The memorandum is included in the TSP appendix. The TSP has identified a traffic
signal to improve operations and safety at the intersection. A long-term solution may include
other altematives such as constructing a new roadway that extends Mountain View Lane north of
Pacific Avenue with a connection to Yew Street. This roadway project would shift traffic
demand away from the Yew Street intersections with Adair Street and Baseline Street and
toward the existing traffic signal at Mountain View Lane and Pacific Avenue. Further study of
the area is recommended to identify a long-term solution. ODOT approval would be required for
construction of intersection improvements.

Preferred Plan Project List

Table 8-3 lists roadway improvement projects for motor vehicles as well as planning-level cost
estimates. The table may also include bicycle facilities, sidewalks, pedestrian crossings, and
transit projects. Figure 8-6 shows the Preferred Plan roadway network including the projects
listed in Table 8-3. All roadway alignments are conceptual.

Project cost estimates were based on previous cost estimates and similar planning efforts in other
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Metro communities. These estimates may not include additional costs related to right-of-way
acquisition, storm drainage relocation or improvements, or utilities relocation. Furth er
engineering study will be necessary to provide a more accurate cost estimate for budgeting these
improvem ent projects.

Tab le 8-3 does not list all roadway projects or alternatives, but is intended to lay out where the
City should concentrate its efforts based on existing knowledge . It should be noted that all
projects represent important elements of the roadway network, and should be implemented as
soon as opportunities arise. A subset of proj ects from Tabl e 8-3 has been included in the
financially constrained proj ect list of this Forest Grove Transport ation System Plan (TSP) update
(Table 10-3). This subset project list has the highest short- term need for implementation to
satisfy performance standards, or other policies established for the Forest Grove Transportation
System Plan . This subset of projects also need ed to be identified in the Regional Transporta tion
Plan (RTP) to be eligible for federal transportation funding . Effort will be concentrated on
amendments to the financially constrained project list of the Regional Transportation Plan (RTP)
to include projects not currently listed (i.e . Yew/Adair Street intersec tion), therefore sening up
needed amendments to Table 10.3. Also, new project needs may arise as land use develop s and
changes over time.

Table 8-3 - Roadway Projects and Programs

Metro
Line Project Total

# Name Descript ion Purpose 10' Cost
1 David Hill Road Construct new roadway from existing Improve connectivity 10772 $7.10

Extension' " terminus to Highway 47 and balance circulation.

2 Highway 47 1 Additional channelization, crosswalk, Improve access and 10780 $4.10
Pacific Avenue and traffic signal modification at mobility . Improve
Intersection intersection . Specific improvements substandard turn radius
Improvements may be modified at a future date . and pedestrian
• *,*** crossing.

3 Martin Rd. 1 Construct improvements (e.g. round- Improve operational 10780 $1.50
Highway 47 about) at Highway 47 intersection deficiencies . Improve
Intersection with Holladay Street Extension, access and mobility.
Improvements Martin Road, and 23rd Ave..*,*•• Extension

4 Hwy 47and B Construct improvements (e.g. traffic Improve operational 10780 $0.30
Street Intersection signaL) deficiencies.
Improvements
•

1ft"··
5 Fern Hili IMaple Construct improvements (e.g. traffic Improve operational 10780

Street 1Highway 47 signal) at Highway 47 intersection deficiencies .
Intersection with Maple Street 1Fern Hill Road ,
Improvements including interconnect with rail
**/**- crossing $1.30
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6 23rd Avenue Extend from Hawthorne Avenue east Improve connectivi ty 10774 $18.60
Extension*"" to Highway 47. and balance circu lation.

Improve acce ss to
industrial areas .

7 Highway 8 / Pacific Retrofit street with boulevard design Improve safety and 10779 $15.00
Ave. / 191h Ave. from B Street to City Limits modernization.
Improvementsrr:

8 Thatcher Road Realign intersection at Thatcher Eliminate substandard NA $4.50
Realignment· · Road at Gales Creek Road angles and improve

intersection spacing.
Improve access to
labor markets and
trade areas.

9 High Capacity Analysis for proposed extension of Improve transit access 10771 $2.20
Transit Expansion: " light rail service from Hillsboro to to West Washington

Forest Grove. Co., connect the Pacific
University cam puses in
Hillsboro and Forest
Grove, accommodate
growth with less traffic,
encourage transit
oriented development,
supplement and relieve
Hwy. 8, and reduce oil
dependency .

10 Counci l Creek Multi-use trail from Hillsboro to Complete gap in 10806 $5.00
Trail· · Banks. PE Project multi-use trail from system and improve

the end of the Westside MAX light- safety and access to
rail line in Hillsboro , through Cities.
Washington County , the City of
Cornelius, the City of Forest Grove,
the City of Banks, connecting 10the
Banks-Vernonia State Trail

11 Bike Lanes and Address various network gaps within Complete gap in 10782 $3.60
Sidewa lks·· City system and improve

safety and access to
town center.

12 E St. / Pacific Ave. / Extend 19th Avenue west and Improve connectivity 10775 $6.00
19th Ave. connect to E Street and Pacific and balance circulation.
lntersectlorr" Avenue with round-about.

13 23rd Avenue / B
Street intersection
Improvemen ts··

Add stop signs on 23rd Avenue
approaches and/or warning signs on
B Street ahead of stop signs to
address high crash rate at the
intersection

Safety Improvement to
reduce crash rate

NA <$0.10
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14 Hwy 47 and Purdin Rd Construct improvements at Improve operational 10780 $1.50
Intersection Highway 47 (e.g. round-about) to deficiencies.
Improvements connect Purdin Road and
•wl''' ''' . Verboort Rd.

15 Heather Industrial Extend from western terminus in Improve 10778 $7.20
Connector the City of Corne lius to Highway connectivity and

47. balance circulation.
16 Holladay Street Construct new collector from City Improve local 10795 $3.80

Extension (East) Limit to 4 th Avenue intersection system
in Cornelius connectivity.

17 Holladay Street Construct new collector from City Improve local 10795 $4.00
Extension (West) Limit to Martin Road/Highway 47 system

intersection connectivity.
18 19th Avenue / Highway Restripe 19th Avenue approach at Improve operational 10780 <$0.10

47 Intersection Highway 47 to include separate deficiencies.
Improvements· · * lanes for left and right turns.

19 Yew Street / Adair Construct improvements (e.g. Improve operational NA $2.50
Street Intersection traffic signal) deficiencies.
Improvements· **

20 Overnight Truck Location to be determined Develop plan for NA <$0.10
Parking overn ight truck

parking .
Notes: TOTAL: $88.40M

• Included in the fi nanciall y constrained project list of the Regional Transportation Plan (RTP) update.

•• Included in the financially constrained project list of the Forest Grove Transportation System Plan (TSP) update.
· · ·Projects would required ODOT approval.
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Other Modes

This chapter summarizes existing and future rail, air, water and pipeline needs in the City of
Forest Grove . While auto, transit, bicycle and pedestrian transportation modes have a more
significant effect on the quality of life in Forest Grove, other modes of transportation must be
considered and addressed.

Rail
A Burlington Northern railroad link begins in Forest Grove (near 21SI Avenue and Douglas
Street) and contin ues east, parallel to Highway 8. This segment of rail line is being considered in
as part of a proposed corridor for light-rail or commuter rail connection to TriMet's existing rail
service. The Pacific and Willamene rail route transverses the entire city parallel to the southern
portion of Highway 47 along the east side, then continues east along Highway 8, along the south
side. Trains IUn through Forest Grove at a rate of approximately one per hour in each direction.
None of the railroad crossings are grade separated. No improvement s or changes in rail service
are planned at this time, though some prop osed traffi c signals at roadway intersections may
require interconnection with rail crossings.

Air
There are no airport s within the City of Forest Grove . Forest Grove is served by the Portland
International Airport, located approximately 40 miles to the east in Northeast Portland on the
Columbia River. Forest Grove is also served by the Hillsboro Airport, a general aviation facility
located on the northern edge of Hillsboro. No airports are expected within the City in the future.
Therefore, no policies or recommendations in this area of transport ation are provided for Forest
Grove .

Water
There are no navigable waters within Forest Grove, therefore, no polic ies or recommendations in
this area of transportation are provided.
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Pipeline
The only major pipeline facilities that affect the location of future transportation corridors in the
Forest Grove area running through the Forest Grove area is a high-pressure natural gas feeder
line owned and operated by Nort hwest Natural Gas Company. The feeder line route enters Forest
Grove along Porter Road/Oak Street and ends just north of Highway 8.

A new high-capacity water pipeline will be constructed from the water treatment plant on Fern
Hill Road easterly into downtown Hillsboro. The preferred alignment transverses the industrial
prop erty immediately east of the plant then continues along the Heather Street alignment into
Cornelius. Further east at 14th Street, the alignment will bend to the north up to Highway 8 where
it will then bend east until it intersects the north-south pipeline at Dennis Avenue . The new
pipeline only affects Heather Street along its existing alignment. The construction will occur
within the existing right-of-way without need for alignment modifications. No other future
pipelines are expected within the City . No policies or recommendations in this area of
transportation are provided for Forest Grove .
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Financing & Implementation

Introduction
This chapter outlines the funding sources that can be used to meet the transportation needs of the
community. The costs for the elements of the transportation system plan are outlined and
compared to the potential revenue sources. Options are discussed regarding how the costs of the
plan and revenues can be balan ced. A list of projects is identified for Revenue Forecast Scenario,
where all projects can reasonab ly be funded based on identified funding levels.

Current Funding Strateg ies
Transportation funding is commonly viewed as a user fee system where the users of the system
pay for infrastructure through motor vehicle fees (such as gas tax and registration fees) or transit
fares. However, a great share of motor vehicle user fees goes to road maintenance, operation and
preserv ation of the system rather than construction of new system capacity. Much of what the
public views as new construction is commonly funded (partially or fully) through local
improvement districts (LIDs) and frontage or off-site improvements required as mitigation for
land development.

The City of Forest Grove curren tly utilizes two continuing sources of funding for maintenance
and construction of its transportation infrastructure, as described below . These sources provide
annual funding that is used to mainta in street facilities or construct new roadway improvements,
with some restrictions on the type and location of projects.

State/County Fuel Tax and Vehicle License Fee

The State of Orego n Highway Trust Fund collects various taxes and fees on fuel, vehicle
licenses, and permits. A portion is paid to cities annually on a per capita basis. By statute, the
money may be used for any road-related purpose. Forest Grove uses it for street operating needs.

Oregon gas taxes are collected as a fixed amount per gallon of gasoline served. Gas tax in
Oregon has not increased since 1993 (currently 24 cents per gallon), and this tax does not vary
with changes in gaso line prices. There is no adjustment for inflation tied to the gas tax, so the
lack of change since 1993 means that the purchasing power of the revenue collected has
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gradually eroded over time as the cost to construct and repair transport systems increase. Fuel
efficiency in new vehicles has further reduced the total dollars collected through this system.
Oregon vehicle registration fees are collected as a fixed amount at the time a vehicle is registered
with the Department of Motor Vehicles. Vehicle registration fees in Oregon are $43 per vehicle
per year for passenger cars. There is no adjustment for inflation tied to vehicle registration fees.

In addition to the revenues from state fuel tax, Forest Grove also receives a share of the one-cent
countywide gas tax. In 2009, this equaled approximately $83,000. With expected population
growth over the next 22 years, a total estimate of $2.1 million is expected to be available for
transportation projects in Forest Grove.

Over the last five years, Forest Grove has received an average of approximately $900,000 in
State gas tax and vehicle registration fee revenue. The majority of these funds are spent on
roadway surface maintenance of local streets. Because there is no index for cost inflation, this
revenue level would increase only proportionate with the city's population growth. However, in
2009 the State passed legislation (HB 200 I) providing a phased-in increase in revenues to cities.
The increases include: a six-cent increase in the state gas tax beginning as early as January I,
2011; increases in vehicle title and registration fees; and weight-mile fees paid by truckers. The
City of Forest Grove estimates gas tax and other state revenues to increase to approximately $1.3
million annually. Forest Grove is expected to receive approximately $33.7 million over the next
22 years based on that revenue estimate and the projected increase in City population.

System Development Charges

System development charges (SDC) are fees collected from new development, generally based
on the proposed land use and size. The transportation component of the fee is typically based on
the land use's potential to generate vehicle trips. These charges are used as a dedicated funding
source for capacity adding projects for the transportation system including sidewalks, bike lanes,
and transit capital projects. The funds collected can be used to construct or improve portions of
streets impacted by applicable development.

In Washington County, this charge to new development was known as the Traffic Impact Fee
(TIF) until November, 2008, when County voters replaced the TIF with a Transportation
Development Tax (TDT). Beginning in July of2009, the TDT increases the fees relative to the
Traffic Impact Fee and established a mechanism to adjust rates based on an index of road
construction, material, labor, and right of way costs.

The TDT fee is based on county-wide calculations of SDC-eligible project costs and total
increases in person trips . Person trips include not only vehicle trips, but also passenger trips and
transit trips . The motor vehicle component of cost per person trip was determined to be $391
with additional costs of $44 for transit and $3 in compliance components'. Charges assessed will
vary based on the specific development characteristics. For purposes of this analysis, the motor
vehicle and transit cost per person trip is multiplied by the increase in person trips to estimate
available SDC revenues.

1 Transportation DeveJopmenl Tax Methodology Report, Appendix A,Washington County, August, 2008.
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The projected increase in person trips for Forest Grove is based on Metro estimates for drive
alone trips as well as auto passenger and transit trips for 2005 and 2030. The PM peak period
forecasts are converted to average daily person trips. The increase in daily person trips is shown
in table 10-1.

Table 10-1 : Forest Grove Vehicle Trip Generation (Daily Person Trip Ends)

2005 Trips 2030 Trips Increase

Forest Grove TSP Update Study Area 118.155 157.070 38.915

Source: Metro

Average revenues received for the last five fiscal years resulted in approximately $206,000
income from the TlF for development within Forest Grove. The TOT fees will result in
approximately double the revenues of current fees. The TDT income potential over the next 22
years was estimated based on the forecasted land use changes and resulting person trip growth
for Forest Grove. The Washington Count y motor vehicle and transit cost per person trip rates
were applied to the pro-rated growth projection from 2008 to 2030 (34,245 person trip ends). For
motor vehicle projects, Forest Grove is expected to collect approximately $13.4 million from
SDC fees over the next 22 years based on these land use forecas ts. Transit project revenues are
expected to be $ 1.5 million. In addition, there is an existing TIF account balance of$3.l million .

Summary

Tab le 10-2 summarizes the current funding sources and the estimated revenue over the next 22
years. Total revenues collected would be approximately $51.9 million with the current sources.
Funds from estimated TOT fees are based on the future land use forecasts and would be obtained
from potential development. If the forecasted future growth does not occur, the amount of TOT
revenue would be reduced drastically.

Tab le 10-2: Current Tra nsportation Revenues for Forest Grove (2009 Dollars)

Funding Category

State/County Fuel Apportionment & State Vehicle License Fee

MoLor Vehicle System Development Charge (TDT)

Transit System Development Charge (TDT)

System Development Charge Account Balance (TIF)

Bicycle and Pedestrian PaLh Fund

Total Revenues

Source: Cityof Forest Grove

s-vear average (fiscal)

2006 - 2010

$1 .300,000'

$ 9,300

Estim ated 22 Year
Revenues

$33,700.000

$13.390.000

$ 1.500.000

$ 3.060.000

$ 200,000

$51,850.000

:! City of Forest Grove estimate for revenue,assuming increases resulting from 2009 Oregon HB 2001.
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Other funding sources not listed included in Table 10-2 are frequently used to fund projects in
Forest Grove. However, these sources are not included in the estimate of transportation revenues
because they are either irregular (i.e. not a reoccurring and regularly scheduled revenue stream)
or not allocated by the City (i.e. may not be applied to projects of the City's choosing). Notable
examples of other revenue sources include federal grants, county Major Streets Transportation
Improvement Program (MSTIP) funds, and Metropolitan Transportation Improvement Program
(MTIP) . These revenues tend to be project-specific and are therefore included in the TSP by
lowering the expected share of project costs that would be covered by the City. MSTIP funding
is identified through the Washington County Coordinating Committee and approved by the
County Board of Commissioners and a public vote. MTIP distributes federal transportation
money in the region through Metro , ODOT, TriMet and SMART. Other revenue sources are
likely to be available, but are assumed in this plan only for specific projects, due to the high level
ofuncertainty and lack of City control involved.

Projects and Programs
This section presents the recommended transportation projects and programs developed for the
City of Forest Grove to serve local travel for the coming 22 years. The Pedestrian, Bicycle,
Transit, and Roadway projects in the Preferred Plan (Chapter 8, Table 8.3) for each mode
identify desired projects for the transportation system. The Revenue Forecast Scenario Plan
project s list (Table 10.3) is a subset of the Preferred Plans list. Table 10.3 includes those projects
that have the highest short-term need for implementation to satisfy performance standards, or
other policies established for the Forest Grove Transportation System Plan.

The City's share of the project list shown on Table 10.3 totals approximately $22.4 million. As
seen in Table 10-2 in the prior section, capital funds available from the new TDT and from the
TIF fund balance will yield approximately $18 million. The additional $4.4 million need to
cover the cost of the projects will come from the State and County gas taxes and vehicle license
fees, or other revenues the City may implement. The costs for the remaining projects noted in
the Preferred Plan have not been included in the funding needs analysis for the city because the
Revenue Forecast Scenario Plan is limited to projects most likely to be funded within the
planning horizon. Other projects listed in the Preferred Plans require additional funding, and they
are expected to be built beyond the 22 year horizon.

Project Cost Estimates

Cost estimates (general, order of magnitude) were developed for the projects identified in the
roadway, bicycle , transit , and pedestrian elements. Existing cost estimates, from sources such as
the Metro RTP, where utilized where available. Other projects were estimated using general unit
costs for transportation improvements, but do not reflect the unique proj ect elements that can
significantly add to project costs:'. Development of more detailed project costs can be prepared in

3 General plan level cost estimates do not reflect specific project construction costs, butrepresent an average
estimate. Further preliminaryengineering evaluation is required to determine impacts to right-of-way ,
environmental mitigation and/or utilities. Experience has shown that individual projects costs can increase by 25
to 75 percentas a result of the above factors.
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the future with more refined financial analysis. Since many of the projects overlap elements of
various modes, the costs were developed at a project level incorporating all modes, as
appropriate. It may be desirable to break project mode elements out separately, however, in most
cases, there are greater cost efficiencies ofundertaking a combined, overall project. Each of
these project costs will need further refinement to detail right-of-way requirements and costs
associated with special design details as projects are pursued.

ln addition to the overall cost of projects, estimates are also made regarding the share of costs
assumed by various agencies, private development, and the City. These are not intended to
represent funding commitments by any agencies. Estimated City cost share is used strictly to
identify a reasonable plan for City expenditures over the 22-year planning horizon. One key cost
assumption includes a typical 30170 percent cost share split between City and Private
development, respectively, on local projects. In addition, other jurisdictional funding sources
were assumed for specific projects as reasonably likely funding sources including MTIP,
MSTIP, or the STIP . These other sources lower the expected share of speci fic project costs that
would be covered by the City.
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Financially
Constrainedl

Metro Reasonably
Line Jurisdiction Project Likely to be City

# Name Descriotion Puroose Owner/Ooerator 10**** funded Total Cost Funds
1 David Hill Construct new roadway from Improve connectivity and City 10772 Yes $7.10 **'" $3.50

Road existing terminus to Highway balance circulation .
Extension 47

2 Highway 47 / Additional channelization, Improve access and ODOT 10780 Yes $4.10 .. $2,00
Pacific Avenue crosswalk, and traffic signal mobility, Improve
Intersection modification at intersection . substandard turn radius
Improvements Specific improvements may and pedestrian crossing,

· be modified at a future date.
3 Martin Rd. I Construct improvements (e.g. Improve operational ODOT 10780 Yes $1.50 •• <$0,10

Highway 47 round-about) at Highway 47 deficiencies . Improve
Intersection intersection with Holladay access and mobility.
Improvements Street Extension , Martin
• Road, and 23rd Ave.

Extension
4 Hwy47and B Construct improvements (e.g, Improve operational ODOT 10780 Yes $0,30 •• <$0.10

Street traffic siqnal.) deficiencies.
Intersection
Improvements
•

5 Fern Hill Construct improvements (e.g. Improve operational ODOT 10780 Yes $1.30 .. $0.40
/Maple Street / traffic signal) at Highway 47 deficiencies.
Highway 47 intersection with Maple Street
Intersection I Fern Hill Road, including
Improvements interconnect with rail crossing

·
6 23rd Avenue Extend from Hawthorne Improve connectivity and City 10774 Yes $18.60 $5.60

Extension Avenue east to Highway 47, balance circulation . **/***
Improve access to
industrial areas.
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7 Highway 8/ Retrofit street with boulevard Improve safety and City & OOOT 10779 Yes $15.00 $2.40

Pacific Ave . / design from B Street to City modernization. **/***
19'h Ave. Limits
Improvements
•

8 Thatcher Road Realign intersection at Eliminate substandard City & NA Yes $4.50·"'1*** $2.00
Realignment Thatcher Road at Gales angles and improve Washington

Creek Road intersection spacing. County
Improve access to labor
markets and trade
areas.

9 High Capacity Analysis for proposed Improve transit access TriMet 10771 Yes $2.20 •• $1.24
Transit extension of light rail service to West Washington Co.,
Expansion from Hillsboro to Forest connect the Pacific

Grove. University campuses in
Hillsboro and Forest
Grove, accommodate
growth with less traffic,
encourage transit
oriented deveiopment,
supplement and relieve
Hwy. 8, and reduce oil
deoendencv.

10 Council Creek Multi-use tra il from Hillsboro Complete gap in system TBO 10806 Yes $5.00 •• $1.10
Trai l to Banks. PE Project multi- and improve safety and

use trail from the end of the access to Cities.
Westside MAX light-rail line in
Hillsboro. through
Washington County, the City
of Cornelius, the City of
Forest Grove, the City of
Banks. connecting to the
Banks-Vernonia State Trail.
with an additional short trail
extension south connecting to
the Tualatin River.

11 Bike Lanes Address various network Complete gap in system City 10782 Yes $3.60 •• $2.00
and Sidewalks gaps within City and improve safety and

access to town center.
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12 E St. I Pacific Extend 19th Avenue west and Improve connectivity and City 10775 Yes $6.00 .... $1.80

Ave. I 19th connect to E Street and balance circulation.
Ave. Pacific Avenue with round-
Intersection about.

13 23rd Avenue I Add stop signs on 23rd Safety Improvement to City NA Yes <$0.10 <$0.10
B Street Avenue approaches and/or reduce crash rate
Intersection warning signs on B Street
Improvements ahead of stop signs to

address high crash rate at the
intersection

14 Hwy 47 and Construct improvements at Improve operational OOOT 10780 Yes $1.50 · · <$0.10
Purdin Rd Highway 47 (e.g. round- deficiencies.
Intersection about) to connect Purdin
Improvements Road and Verboort Rd.
•

TOTAL: $70.2M $22.4M

Source: City of Forest Grove

Notes:

"Project would require ODOr anorova l,

** Partiall v or full v fundedbv iurisdictional aaencv (i.e. TriMet, OOOT, Washington Countv or Metro)

***Partiallv or fullv funded by private development exactions.
**** Included in the financially constrained project list of the Regional Transportat ion Plan(RTP) update.

Estimated share o f City Cost urovidcd bv City of Forest Grove.
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Other Transportation Programs and Services

In addition to the physical system improvements identified in the previous section, the
transportation facilities will require on-going operation and maintenance improvements across a
variety of areas. These other transportation programs will be implemented to respond to specific
policies and needs in maintainin g roadway pavement quality, supporting safe routes to schools
programs, implementing neighborhood traffic management, and on-going updates and support of
related planning documents.

Roadway Maintenance

The current annual cost of maintaining roadways under the jurisdiction of Forest Grove was
estimated at $1.2 million which is paid for by gas tax revenues from the state. Future annual
maintenance costs for Forest Grove roadways will likely increase as the City takes jurisdiction
over existing roadways from Washington County or new roadways within the City limits. It was
assumed that over the next 22 years, the number of roadway miles the City would be responsible
for maintaining would increas e by approximately 10%. To estimate the City' s road maintenanc e
responsibility over the next 22 years, the annual maintenance costs (in 2009 dollars) for Forest
Grove was increased by 10% resulting in an estimated cost of $29 million to maintain roadways.

School Safety Program

Each school within the city should be evaluated to review the convenience and safety of
connections for pedestrians and bicycle travel from the neighborhoods that they serve. A "Safe
Route to School" plan identifies key routes for pedestrian and bike circu lation around the
schools, and suggests needed improvements to traffic controls, crossing management, and on-site
circulation that would improve safety for school-aged children. An annual allocation of $5,000 is
set aside for this purpose.

Neighborhood Traffic Manageme nt (NTM)

Specific NTM projects are not defined. These projects will be subject to neighborhood consensus
based upon City placement and design criteria. A City-wide NTM program may be developed
with criteria and policies adopted by the City Council. Speed humps can cost $2,000 to $4,000
each and traffic circles can cost $3,000 to $8,000 each. A speed trailer can cost about $10,00 0. It
is import ant, where appropriate, that any new development incorporate elements of NTM as part
of its on-site mitigation of traffic impacts. Annual allocation of $10,000 is identified for the
program development and implementation ofNTM projects.

Bike an d Pedes tri an Path Maintenance

Bicycle and pedestrian paths will deteriorate over time, requirin g maintenance and potentially
reconstruction. As future paths are constructed, they will also require maintenance. Forest
Grove is estimated to need approximately $5,000 annually to maintain bicycle and pedestrian
facilities.
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The cost estimates outlined in the Transport ation System Plan to implement the Revenue
Forecast Scenario for Roadways, Transit, Bicycles and Pedestrians total approximately $22.4
million, and the reconnnended transportation operations, maintenance and service programs
would add $29.4 million for a total cost over 22 years of$51.85 million. Refer to Chapter 4
through 9 for details on the individual projects by travel mode. Note that some additional
projects are listed in the Revenue Forecast Scenario Plans that are expected to be funded by other
agencies (e.g. ODOT, Metro , TriMet). These non-City costs have not been included in the
estimate in Table 10-4, but are identified in the Preferred Plans.

Table 10-4: Forest Grove Transportation Plan Costs over 22 years (2009 Dollars)

Transportation Element

System Improvement Projects (City-funded Revenue Forecast Scenarios
projects)

Total Capital Projects

Operat ions and Maintenance Programs and Services

Road Maintenance ($1.2M/yr plus 10%)

School Safely Program ($5 ,000Iyr)

Neighborhood Traffic Management ($10,000Iyr)

Bicycle & Pedestrian Maintenance ($5,000Iyr)

Total Operations and Maintenance Programs

22 YEAR TOTAL

Approximate Cost
($1,000)

$22,440

$29,000

$100

$200

$110

$29,410

$51,850

The estimated $51.85 Million in transportation plan costs matches the identified total for
revenues over the 22 year horizon. It is important to note that this analysis is very sensitive to
estimates of population and employment growth as well as proportional inflation rates for
revenues and costs. Separate City estimates indicate the potential for a more challenging
financial picture over the next 22 years. New funding sources to allow additional Preferred Plan
projects to be included on future Revenue Forecast Scenario Plans are discussed in the next
section.

New Funding Sources and Opportunities
Additional transportation improvement projects identified in the Preferred Plans for each mode
will require funding beyond the levels currently collected by the City. There are several potential
funding sources for transportation improvements. This section summarizes several funding
options available for transportation impro vements. These are sources that have been used in the
past by agencies in Oregon. In most cases, these funding sources, when used collectively, are
sufficient to fund transportation improvements for local communities. Due to the complexity of
today's transportation projects, it is necessary to seek several avenues of funding projects.
Unique or hybrid funding of projects generally will include these funding sources combined in a
new package.
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Within the Portland region, funding for major transport ation projects often is brought to a vote of
the public for approval. This is usually for a large project or list of projects . Examples of this
public funding include the Westside Light Rail Project. Because of the need to gain public
approval for transportation funding, it is important to develop a consensus in the community that
SUP P OT1 S needed transportation improvements. That is the value of the Transportation System
Plan. In most communities where time is taken to build a consensus regarding a transportation
plan, funding sources can be developed to meet the needs of the community.

Transportation program funding options range from local taxes, assessment s, and charges to state
and federal appropriations, grants, and loans. All of these resources can be constrained based on
a variety of factors, including the willingness of local leadership and the electorate to burden
citizens and businesses; the availability of local funds to be dedicated or diverted to
transporta tion issues from other competi ng City programs; and the availability and
competitiveness of state and federal funds. Nonetheless, it is important for the City to consider
all of its options and understand where its power may exist to provide and enhance funding for
its Transportation programs.

The following funding sources have been used by cities to fund the capital and maintenance
aspects of their transportation programs. There may be means to begin to or further utilize these
sources, as described below, to address new needs identified in the Transportation System Plan.

General Fund Revenues

At the discretion of the City Council, the City can allocate General Fund revenues to pay for its
Transportation program (General Fund revenues primarily include property taxes, use taxes, and
any other miscellaneous taxes and fees imposed by the City) . This allocation is completed as a
part of the City's annual budget process, but the funding potential of this approach is constraine d
by competing community priorities set by the City Council. General Fund resources can fund
any aspect of the program, from capital improvements to operations , maintenance, and
administration. Addi tional revenues available from this source to fund new aspects of the
Transport ation program are only available to the extent that either General Fund revenues are
increased or City Council directs and divert s funding from other City programs. Given the
current financial situat ion within the City, general fund revenues are unlikely to be used to fund
transportation projects.

Voter-Approved Local Gas Tax

Severa l communities in Oregon have adopted local gas taxes by public vote. The taxes are paid
to the city monthly by distributors of fuel. The process for presenting such a tax to voters will
need to be consistent with Oregon State law as well as the laws of the City of Forest Grove.
Table 10-5 summarizes some of the cities in Oregon that collect a local gas tax. Milwaukie is
another city within Portland Metro that added a two cents per gallon local gas tax in 2007. A
four year moratorium on new local gas taxes was passed by the 2009 Oregon Legislature.
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Table 10-5: Local Gas Taxes in Oregon
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City 2004 Population Vote Passage Date Tax Rate

Cottage Grove 9,010

Dundee 2,900

Eugene 144,640

Sandy 6,360

Springfield 55,350

Stanfield 1,980

The Dalles 12,410

Tillamook 4,350

Woodburn 21,790

Source: league of Oregon Cities, Local Gas Tax Information, May 2005.

2003

2004

2003

2003

2003

1999

1986

1982

1989

3 cenls/gallon

2 cents/gallon

3 cents/gallon

1 cent/gallon

3 cents/gallon

1 cent/gallon

3 cents/gallon

1.5 cents/gallon

1 cent/gallon

Street Utility Fee Revenue

A number of Oregon cities supplement their street funds with street utility fees. Local cities with
adopted street utility fees include Lake Oswego, Wilsonville, Hillsboro and Tualatin. Tualatin,
with a similar population (approximately 21,000) to Forest Grove, earns approximately $620,000
in gross annual revenue from street utility fees. Establishing user fees to fund applicable
transportation activities and/or capital construction ensures that those who create the demand for
service pay for it proportionate to their use. The street utility fees are recurring monthly or bi
monthly charges that are paid by all residential, commercial, industrial, and institutional users .
The fees are charged proportionate with the amount of traffic generated, so a retail commercial
user pays a higher rate than a residential user . Tualatin charges a monthly fee of $3.42 per single
family dwelling unit while Hillsboro charges $3.10 per residential unit. Typically, there are
provisions for reduced fees for those that can demonstrate they use less than the average rate
implies, for example, a resident that does not own an automobile or truck,

From a system health perspective, forming a utility also helps to support the ongoing viability of
the program by establishing a source of reliable, dedicated funding for that specific function . Fee
revenues can be used to secure revenue bond debt used to finance capital construction. A street
utility can be formed by Council action and does not require a public vote.

It is recommended that the City consider establishing a street utility fee in the near future to
increase funding. Street utility fees can provide a stable source of dedicated revenue useable for
transportation system operations and maintenance and/or capital construction. Rate revenues can
also secure revenue bond debt if used to finance capital improvements. Street utilities can be
formed by Council action, and billed through the City utility billing system.

Other Funding Sources

Urban Renewal District

An Urban Renewal District (URD) would be a tax-funded district within the City. The URD
would be funded with the incremental increases in property taxes that result from construction of
applicable improvements. This type of tax increment financing has been used in Oregon since
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1960. Uses of the funding include, but are not limited to, transportation. It is tax-increment
funded rather than fee funded and the URD could provide for renewal that includes, but is not
limited to, transportation projects.

Local Improvement District Assessment Revenue

The City may set up Local Improvement Districts (LIDs) to fund specific capital improvement
proj ects within defined geographic areas, or zones of benefit. LIDs impose assessments on
properties within its boundaries. LIDs may not fund ongoing maintenance costs. They require
separate accounting, and the assessments collected may only be spent on capital projects within
the geographic area. Citizens representing 33% of the assessment can terminate a LID and
overturn the planned projects so project s and costs of a LID must meet with broad approval of
those within the boundaries of the LID.

Direct Appropriations

The City can seek direct appropriations from the State Legislature and/or U.S. Congress for
transportation capital improvements. There may be projec ts identified in the Plan for which the
City may want to pursue these special, one-time appropriations.

Special Assessments

A variety of special assessments are available in Oregon to defray costs of sidewalks, curbs,
gutters, street lighting, parking and CBD or commercial zone transport ation improvements.
These assessments would likely fall within the Measure 50 limitations. A regional example
would be the Westside LRT where the local share of funding was voter approved as an addition
to property tax.

Employment Taxes

TriMet collects a tax for transit operations in the Portland region through payroll and self
employment taxes. Approximately $ 145 million are collected annually in the Portland region for
transit.

Debt Financing

Debt financing can be used to mitigate the immediate impacts of significant capital improvement
projects and spread costs over the useful life of a projec t. Though interest costs are incurr ed, the
use of debt financing can serve not only as a practical means of funding major improvements,
but is also viewed as an equitable funding strategy, spreading the burden of repayment over
existing and future customers who will benefit from the projects. The obvious caution in relying
on debt serv ice is that a funding source must still be identified to fulfill annual repayment
obligations.

Voter-Approved General Obligation Bond Proceeds: Subject to voter approval, the City can
issue General Ob ligation (G.O.) bonds to debt finance capital improvement projects. G.O. bonds
are backed by the increased taxing authority of the City, and the annual principal and interest
repayment is funded through a new, voter-approved assessment on property City-wide (a
property tax increase). Depending on the critical nature of any projects identified in the
Transporta tion Plan, and the willingness of the electorate to accept increased taxation for
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transportation improvements, voter-approved G.O . bonds may be a feasible funding option for
specific projects. Proceeds may not be used for ongoing maintenance.

Revenue Bonds: Revenue bonds are debt instruments secured by rate revenue. In order for the
City to issue revenue bonds for transportation projects, it would need to identify a stable source
of ongoing rate funding. Interest costs for revenue bonds are slightly higher than for general
obligation bonds, due to the perceived stability offered by the "full faith and credit" of a
jurisdiction.

Oregon Transportation Infrastructure Bank Loans: A statewide revolving loan fund designed to
promote innovative transportation funding solutions. State support for the program is provided
by the Financial Services Branch of ODOT. In general, eligible projects include highway, tran sit,
bikeway and pedestrian access projects. Projects are rated on established criteria and
recommended based on the rankings. Repayment of loans must begin within five years of proj eCI
completion and must be compl ete within 30 years or at the end of the useful life ofthe project.
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Memorandum

DATE:
TO:
FROM:

June 10,2010
The Forest Grove TSP Publi c Advisory Committee
Carl Springer P.E.
Mat Dolata

SUBJECT: Yew Street at Adair Street Alternatives Analysis P07136-000 -000

The purpose of this memorandum is to provide analysis of alternatives for the identified
deficiency at the intersection ofYew Street and Adair Street in Forest Grove. This
intersection was the only location outside of the Highway 47 corridor that will fall below
minimum operating standards in the future. The memorandum identifies four alternatives that
provide direction towards a preferred solution and discusses the relative influence on the
nearby intersection of Mountain View Lane and Pacific Avenue. The preferred solution for
the Yew Street at Adair Street intersection will be included in the Motor Vehicle Plan section
of the Transportation System Plan (TSP).

Existing and Future Operational Deficiency

The needs and deficiencies for the Forest Grove transportation system were identified in the
Future Needs Chapter of the TSP . Utilizing the Metro Travel Demand Forecasting model and
assuming construction of financially constrained Regional Transportation Plan (RTP)
projects, motor vehicle traffic volumes for 2030 were forecasted and intersection conditions
were determined for all study intersections. This is considered the "Base" scenario for the
TSP.

The Yew Street / Adair Street intersection is an existing deficiency and, with projected
increases in volume, operations are further degraded in the future . Additionally, the Yew
Street / Baseline Street intersection is projected to operate at LOS F for minor street
approaches in 2030 . Preliminary signal warrants for 2030 are met at both intersections. The
Mountain View Lane / Pacific Avenue intersection has an existing traffic signal where Adair
Street and Baseline Street converge to become Pacific Avenue, at the intersection of
Mountain View Lane to the south. Figure I illustrates the intersections under analysis and
surrounding area.

1400 SW Fifth Avenue
Suite500
Portland. OR 97201

(503)243·3500
((503) 243-1934 fax
www.dksasSOclates.com
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Alternatives Considered

Figure 1 - Area of Aualysis

Several solutions to address the operational deficiency at Yew Street and Adair Street were
suggested including additional turn lanes, new roadways, turn restrictions with alternative
routing, and coordinated traffic signals. A variety of configurations with additional turn
lanes at existing intersections were evaluated, but no configuration provided the necessary
capacity to meet identified performance standards. The City expressed an interest in
minimizing turn restrictions to avoid out-of-direction travel and impacts to existing
businesses.

Through discussion with the Project Advisory Committee (PAC), ODOT, and City of Forest
Grove staff, four alternatives were identified to address the deficiency, as summarized in the
following sections.

Alternati ve 1: Traffic Signals
This alternative would include
construction of a traffic signal at Yew
Street /Adair Street and possibly Yew
Street / Baseline Street as well. A traffic
signal would be warranted under cunent
conditions due to the high volume of
traffic on Adair Street. A second traffic
signal at Baseline Street is also
preliminarily warranted under future
conditions.

LEGEND

II .Traffic Signal IiI • New TrafficSignal :,t :.
NO SCAlE

W BASELINE ST
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Alternative 2: Yew Street One-w ay Northbound I U-turn at Mountain View Lane
One-way traffic on Yew Street (between
Baseline Street and Adair Street) limits
conflicting movement s at the Yew Street
intersections. Limiting the roadway to
northbound traffic prohibits southbound
through and westbound left movements
at the Yew Street / Adair Street
intersection. U-turns west of Yew Street
(on the east leg of the Mountain View
Lane I Pacific Avenue intersection)
would be permitted to provide for these
traffic patterns.

LEGEt,I[) Ii?'. . P"," ibited

a '4J " o,emenl ~~• Traffic Signal I I
_ • . New Roadwa)' .

.. . One Vlay (ConcepIU~ 1 NO SCAlE

~8 --J-
W BASELINE Sf ~

Altern ative 3: Yew Street One-way Southbound I I" Avenue Connection
One-way traffic on Yew Street (between
Baseline Street and Adair Street) limits
conflicting movements at the Yew Street
intersections. Limiting the roadway to
southbound traffic prohibit s northbound
through and eastbound left movem ents at
the Yew Street I Baseline Street
intersection. In order to provide for these
traffic pattern s, a new roadway would be
constructed between Adair Street and
Baseline Street near the I" Avenue
alignment. This would function similar to
the U-turn proposed at Mountain View
Lane I Pacific Avenue in Alternati ve 3,
but would be located east of Yew Street.

Alternative 4: Mountain View Lane
Extension
This alternative includes construction of a
new roadway to serve as the north leg of the
existing intersection at Mountain View Lane
/ Pacific Avenue. The north leg would be an
extension of Mountain View Lane
connecting directly to a realigned Yew
Street. The existing connection of the north
leg of the intersection at Yew Street I Adair
Street would be relocated to align with
Mountain View Lane . The exact location LEJ>ElfR XX .R,,,,,,,, .r>.

R . rrencSignal Roadwa~ fl1li . _. - Ne....·Roadway
(Concep:uafj NO SCALE
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Operations Summary

Table I summarizes operational analysis of the three intersections under each of the four
proposed alternatives as well as future no-build and existing conditions. The operations
summary indicates that Alternatives I , 3 and 4 would meet operational performance
standards.

Table 1 - Highway 47 Intersection Operations During P.M. Peak Hours

Mt. View Ln. I Yew St.1 Yew St.1
Pacific Ave . Adair St. Baseline St.

Level of Volume I Level of Volume I Level of Volume I
Scenario Service Capacity Service Capacity Service Capacity

Existing B 0 .63 A/F 1.00 ND 0.30

Future Base Scenario B 0.68 A/F >1.0 NF 0.86

Alternative 1 - Signals B 0.68 B 0.73 A 0.53

Alternative 2 - One-way NB C 0.85 NF 0.76 AlE 0.35

Alternative 3 - One-way SB B 0.68 A/F >1.0 NE 0.41

Alternative 4 - Extension C 0.76 NC 0.21 A/F 0.34

Bold text indicates intersections failing to meet minimum performance standards.
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Each alternative has benefits and consequences to the transportation system. The following
section discusses the issues involved with each alternative.

Alternative I: Traffic Signals
While traffic signals provide a good solution for these intersections in isolation, the
surrounding environment must be taken into account. The short distance between
intersections (approximately 650 feet to Mountain View Lane and just 190 feet to Baseline
Street) presents additional issues with signal coordination and queues that could exceed
storage and block traffic at adjacent intersections. These proposed signals would have
significant construction costs when factoring in coordination with the existing signal at
Mountain View Lane and potentially between Baseline Street and Adair Street siganls as
well .

Introducing new traffic signals at the Yew Street intersections violates ODOrs signal
spacing criteria. Placing multiple signals in close proximity has ramifications for signal
timing efficiency, traffic flow speeds and progression, flexibility for varying time-of-day
demand, safety, and total operating and user costs.

Alternative 2: Yew Street One-way Northbound / V-turn at Mountain View Lane
This alternative necessitates indirect travel for some existing traffic patterns. The two
primary traffic movements redirected in this alternative are:

• Southbound on Yew Street headed east on Baseline Street towards Hillsboro
(approximatlyl65 impacted trips during the 2030 PM peak hour)

• Westbound on Adair Street headed south onto the driveway south ofYew Street
(approximately 25 impacted trips during the 2030 PM peak hour)

These trips would be rerouted by permitting U'-turns at the Mountain View Lane intersection.
The spacing required for V-turns by passenger cars is 52 feet between the right edge of the
left tum lane to the curb. The existing alignment is approximately 75 feet leaving room for
either an additional tum lane or using the existing left-tum lane. Alternative routes are also
available via 24 th Street or the proposed Holladay Street extension.

This alternative would be a low cost solution that requires signing, restriping, and retiming of
an existing signal, but no new construction is expected to be necessary and performance
standards are met for 2030 conditions.

Alternative 3: Yew Street One-way Southbound / 1st Avenue Connection
This alternative necessitates indirect travel for some existing traffic patterns. The two
primary traffic movements redirected in this alternative are:

• Eastbound on Pacific Avenue headed north to Yew Street
(approximately 65 impacted trips during the 2030 PM peak hour)



Forest Grove TSP
Alternati ves Analys is

Memorandum
October 8, 2009

Page 6 of6

• Northbound on the driveway south of Yew Street headed west on Pacific Avenue
(approximately 20 impacted trips during the 2030 PM peak hour)

These trips would be rerouted via a new roadway connection proposed near the I" Avenue
alignment between Adair Street and Baseline. This roadway could be as small as one-lane
and serve as a Ll-turn location for eastbound traffic on Baseline Street.

This alternative would be a relatively low-cost alternative and has relatively small impacts to
existing traffic . However, some property acquisition would be required and new roadway
would be constructed. However, because of the high volume of traffic both westbound and
southbound at the Yew Street / Adair Street intersection, the operational deficiency these
alternatives attempt to address remains in this scenario, even with an additional turn lane on
Yew Street to separate southbound through traffic from southbound right turns.

Alternative 4: Mountain View Lane Extension
This alternative would maximize use of the existing traffic signal at Mountain View Lane
and consolidates access along Pacific Avenue. However, this requires a new roadway on the
north leg of the Mountain View Intersection, connecting to Yew Street. This alternative has
the highest costs and, depending on the alignment, requires acquisition of existing residential
and/or commercial-industrial properties in an area.

Recommendation
Alternatives I (Traffic Signals) and 3 (one-way southbound on Yew Street) result in non
compliance with either ODOT traffic signal spacing guidelines or performance standards.
Pursuing these alternatives raises safety concerns and may negatively impact the existing
system.

While Alternative 2 (one-way northbound traffic on Yew Street) provides a low-cost solution
that meets the operational standards for future year volumes, a significant amount of traffic
patterns would be rerouted and existing businesses would be impacted. In addition, delay for
minor street approaches at Yew Street remains at LOS E at Baseline Street and LOS F at
Adair Street in 2030 .

Although Alternative 4 (Mountain View Lane Extension) requires construction of a new
realigned roadway as well as redesign of the signal at the intersection, it provides the best
long-term operational performance and provides a direct travel option between Yew Street
and Mountain View Lane. A realigned Yew Street could be constructed with in cooperation
with redevelopment of the area to limit project costs to the City and ODOT.

DKS Associates recommends implementing Altemative 2 (one-way northbound traffic on
Yew Street with Ll-turns at Mountain View Lane) as soon as possible to address the existing
deficiency, while pursuing Altemative 4 as a long-term solution at these intersections.
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RECOMMENDED PEDESTRIAN AND BICYCLE PROGRAMS
Becoming a truly pedestrian- and bicycle-friendly community requires a multi-faceted approach,
including strategies beyond traditional infrastruc ture projects. Utilizing several innovative
app roaches, Forest Grove has potential to become a model bicycling and walking community.

T he programmatic recommend ations bui ld on the comprehensive pe destrian and bicycle network
described earlier in this Plan. T he sections below largely focus on non-infrastructure strategies for
improving walking and bicycling (altho ugh some physical infrastructu re need s are discussed). These
strategies include providing children safe and conve nient walking and bicycling routes to school,
along with educa tion al and enfor cement measures to get the me ssage out about safe walking,
bicycling and driving. This sectio n also proposes that the City promote its bikeway and walkway
netwo rk. Building the system is a major investment; encouraging people to use the system makes
the investment wo rthwhile.

The sectio ns below describe recommended pedestrian and bicycle programs for the City o f Forest
Grove, while the project tables in the Bicycle and Pedestrian System chapters (Chapters 5 and 6)
include associated cost estimates.

Safe Routes to School
Safe Routes to School (SR2S) refers to multi-disciplinary programs aimed at promoting walking and
bicycling to school, and improving traffic safety around school areas through education, incentives,
increased law enforcement, and engineering measures . SR2S program s typically involve partnerships
among m unicipalities, school dis tricts, community and parent volu nteers, and law enforcement
agenc ies. Forest Grove's SR2S efforts are a vital compo nent of the T ransportation System Plan, as
they will facilitate implementation and funding for speci fic improvements that will help increa se
bicyclist and pedestrian safe ty and encourage fewer auto trip s.

Fo rest Grove has a vested in terest in encouraging school children to lead active lifestyles. SR2S
programs offer ancillary benefits to neighborhoods by helping to slow traffic and provide reasonable
facilities for walking and bicycling by all agc gro ups.



Why Do We Need SR2S?
The purpose of an SR2S program is to identi fy and improve school commute routes, to increase the
numb er of students who walk and /or bicycle to school in f orest Grove, to lessen traffic congestion,
and to improve health . Since the 1980s, the number of children walking or bicycling to school has
declined sharpley due to urban growth patterns, unsafe design, and gen eral lifestyle changes
emphasizing mo re driving. Walking and bicycling to schoo l are healthy alternatives to being driven,
and can provide a sense of independence for children who may otherwise be restricted by school
bus or parents' schedules.

What are the Benefits of an SR2S Program?
The primary benefit of implementing an SR2S program is the resulting increase in safety for children
walking and riding bicycles to scho ol. A comprehensive strategy based on a cooperative effort
between school officials, parents, residents and City planning staff will enable that specific school
related traffic calming proje cts and pedestrian and bicycle improvements will become priority
projects eligible for State, f ederal or other grant funding. Involvement of various stakeholders
throughout the Safe Routes process increases the likelihood for implementation of needed safety
improvements. While the primary focus of an SR2S program is improving safety for children
walking and bicycling to school, these safety benefits often extend to all age and activity groups. In
addition to safety enhancements, an SR2S program helps integrate physical activity into the everyday
routine of school children. Health concerns related to sedentary lifestyles have become the focus of
efforts both statewide and nationally. Identifying and improving routes for children to safely walk
and bicycle to scho ol is also one of the mo st cost-effective means of reducing weekday morning
traffic congestion and can help reduce auto-related pollution.

Local Coordination and Involvement
The continued success of Forest Grove's SR2S programs hinges on buy-in from individuals and
organization s throughout the community. \V'hile each individual school will have unique concerns
and goals for improving the SR2S program, an organizational strat egy promoting idea-sharing
between schools can be more effective than several isolated school groups. The key components of
an effective SR2S program include champions (individuals at each school who spearhead their
school's organizing effort), stakeholders (a team of people from an individual school), and a task
force made up of all stakeholder teams in the community.

The basic components of an SR2S program include the following:

Education
Curriculum programs implemented in schools can teach children the basics regarding pedestrian and
bicycle safety. Classroom educational materials should be presented in a variety of formats (safety
videos, printed materials, and classroom activities), and should continually be upd ated to make use
of the most recent educati onal tools available. Classroom education programs should also be
expanded to promote the health and environ mental benefits of bicycling and walking. Outside
schools, educational materials should be developed for differen t audiences, including elected officials
(describing the benefits of and need for an SR2S program), and pare nt s (proper school drop-off
procedures and safety for their children).

Educational programs should be linked with events and incentive programs when appropriate, and
students should be included in task force activities, such as mapping locations for improvements .
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Involving stude nts can serve as an educational tool and can also provide the task force with
meaningful data that is useful for prioritizing improvements. Educational programs, and especially
on -bike traini ng, should be expanded to more schools and for more hours per year.

Encouragement
School commute event s and frequent C0111In u ter contests are used to encourage participation,
Programs that may be implemented include a "\Valking School Bus Program," which involve s
parents taking turns walking (or bicycling) with groups of children to school. A good oppo rtunity to
promote an SR2S program is during In ternational \'('alk to School Day, held annually in early
October. O rganized Bike and Walk to School Days should be held monthly or weekly to keep the
momentum going and encourage more children and their parents to walk or bike to school. Prizes
or drawings o ffered to participants have been used in some schools as an incentive . Events related
to bicycling and walking should be incorporated into existing curricula when practica l. Involving
local celebr ities or publishing the names of student participants in events can be effective means of
encou raging student invo lvem ent. Prom o tion is also key to success ful events. Ensuring that parents
are aware of events (whether classroom -specific or district-wide) is crucial to gaining maximum
student participation.

O ther contests and event ideas to encourage bicycling and walking to school include:
• Competitions in which classrooms compe te for the highest percentage o f students walking

or bicycling to school;
• Themed or seasonal events;
• Keeping classroom logs of the number o f miles biked and walked by childre n and plotting

these distances on a map of O regon or the U.S.

Enforcement
Various techniques are empl oyed to ensure traffic laws are obeyed. T he SR2S task force and
stakeholder teams should develop priori ty areas in need of enforceme nt by the Forest Grove Police
Department. O ne option to avoid the cost of providing physical police presence is to usc innovative
signage, such as in-roadway crosswalk signs or in-roadway warning lights, alerring motorists that
children may be crossing, or speed feedback signs indicating to motorists their current speed.
Neighborho od speed watch programs - in whic h community members borrow a radar device and
use it to record the license plate numbers of speeding vehicles - can also be effective.

Engineering
To provid e safe access for children, school sites should have designated pedestrian access points that
do not require students to cross in front o f drop-off and pick-up traffic. Locations identified
through the SR2S process should be considered for SRZS grant funding.

Streetscape improvements sho uld ensure adequate sight distance on all access ro utes, crossings, and
intersections. School zone designations for speed limits should be an element of a comprehensive
circulation plan that also includes school-based student as well as Police Department crossing guard
programs and identification of safe routes for bicycling and walking to school.
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Funding
While much of the initial work involved in starting an SR2S program can be conducted by
stakeholder team volunteers, funding will eventually be needed to plan and implement physical
improvements, hold events, and develop and implement educational programs and materials .

Capital Funding
Capital funding for infrastructure improvements is available from a variety of sources. The SR2S
task force should work with City staff to identify all potential funding sources and to provide
support on funding requests . Forest Grove may be able to pursue Federal funds made available
with the SR2S Program established in the Safe, Accountable, Flexible, Efficient Transportation
Equity Act - A Legacy for Users (SAFTEA-LU). This section of the bill provides $612 million in
funding over a five-year period with no state receiving less than $1 million per fiscal year. Other
portions of SAFETEA-LU, such as Transportation Enhancements (TE) and Congestion Mitigation
and Air Quality (CMAQ) funds may also provide funding opportunities for bicycle and pedestrian
projects.

Program Funding
As Forest Grove's SR2S program develops, funding will be needed to support the overall program,
including coordination assistance, purchasing incentives, printing newsletters, staffing events, and
developing educational materials. Both school-based and program-based funding will be essential
for success . When program funding is pursued, it should be emphasized that an SR2S program
benefits the entire community by relieving traffic congestion, contributing to cleaner air, improving
alternative transporta tion routes, and improving the health and safety of children. In order to
maintain and expand the program, new sources of funding need to be obtained. Other possible
funding sources include:

• Corporations and Bnsinesses: Local corporations and businesses Inay be able to provide cash,
prizes, and /or donations, such as printing services, through community giving or other
programs. Parents or other members of stakeholder teams may be a good source for
contacting companies.

• Fonndations: Institutions throughout the country provide funding to non-profit
organizations. The Foundation Center is a national organization dedicated to collecting and
communicating information about philanthropy in the U.S., and is an excellent source for
researching potential foundation funding sources. Potential foundation funding sources can
be searched by geographic region and by category . Applicable categories include
transportation, health, environment, and community building.

• JlldiPidlla!.r. Statistically, individuals give more money than corporations and foundations
combined. A local fund drive can quickly reach a large number of people if outreach is
conducted by stakeholder team member>.

• Eoents: Many SR2S programs have raised funds by holding special events, often using a
related themed event such as a walkathon or a bicycling event. More traditional fundraising
efforts, such as bake sales, concerts, and talent shows can also help raise funds.

• Parent Teacher .Assodations (PTA s) and School Distrias: Many PTAs have funds to distribute to
school programs, and often schools have their own safety funding sources. Stakeholder
teams should work with local PTAs and school districts to determine if grant application
opportunities exist.
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• City and COl/ lily Funds: Some cines and counties
allocate funds to suppor t SR2S programs. Some
also allocate a portion o f their local T ransportation
E nhancemen t funds to SR2S edu cational programs.

• Stole Fnnds: Each state receives Federal Highway
Safety Funds, also called 402 Funds. Although each
state handles this program differently, most funding
is available on a competitive basis for projects that
increase road safety.

Wayfinding Signage Plan
The ability to navigate th rough a town or city is in formed by
landmarks, natural features, and o ther visual cues. A signage
system is a low-cost yet highly-visible component of a
navigable enviro nment. Wayfind ing signs would inform
pedestrians, bicyclists, and motorists, while also enhancing
Forest G rove's identity. An effective wayfinding system
comm unicates information clearly and concisely. Placing
signs througho ut the city indic ating to bicyclists and
pedestrians their direc tion of travel, location o f destinations,
and the time/distance to those destinations (see Figu re 1)
would increase users' comfort and accessibility to the bicycle
and ped estrian system. Figure 1 - Wayfinding signage concept

Spot Improvement Program
Having the ability to respond quickly to the requests of bicyclists and pedestrians will enhance
Fo rest G rove's standing as a bicycle- and pedestrian-friendly community. Th e City could fund a
Spot Improvement Program once a year, with all fund s dedicated to smaller spo t improvements
iden tified by City staff and resident s. Such improv eme nts might include:

• Striping and signing o f a par ticular path to inc rease safe ty and imp rove the path user
compliance;

• Adding bicycle parking to locations that currently lack appropria te facilities;

• Sidewalk infill to safely connect vital pedestrian rou tes, especially in school areas;

• Adding directional and informational signage along paths, sidewalks, and bicycle routes;

• Re-striping bicycle lane s or crosswalks where the striping has worn away;

• Americans wi th D isabilities Act (ADA) improvements in parks.

Accommodating People with Disabilities
With the advent of the Americans with Disabilities Act in 1990, the nation recognized the nee d to

provide equ al access to all residents. Since its inception, ADA has signi ficantly changed design
requ irement s for the construction o f public space. However, much o f the pedestrian enviro nment
built prior to the ADA' s inception does not adequately accommodate people with disabilities. The
City of Fo rest G rove's approach is to gradually change this situation through land development
pro ject requ irements, unrelated capital street improvemen t projects, and capital project s that
specifically retrofit antiquated public pedestrian facilities.
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It is important to no te that a pedestrian environment strategically built to be accessible for people
with disabilities is also more accessible for all. Curb ratnps for instance, can accom modate strollers ,
shopping carts and dollies for the movement of goods. Acc essible intersection crossings can
increase safety for people regardless of ability. In recognition of this, the City's phil osop hical
approach is to create pedestrian environments that are attractive, functional, and access ible to a/I
people.

Developing an ADA Transition Plan
As a part of J\ DA implementation , the Justice Department requires that all municipal jurisdictions
have an ADA Transition Plan, in tended to spell out the City's in tentio nal retrofitting of its built
environment to an accessible state. While the TSP's Pedestrian Elemen t is purposely written to
accommodate people with disabilities, a separa te document with greater specificity is requ ired . The
ADA Transition Plan should use all relevant strategies of the TSP as well as other current pra ctices
that have me rit.

To adequately plan the pedestrian environment for people with disabilities, the ADA Transition Plan
must take into account each of the disabilities and the limitations they present. It is also important
to be aware of how planning for people with one disability affects people with another. Fo r
example, gradual ramps and smooth transitions to the street help people in wheelchairs, but present
challenges for the visually-impaired if they cannot easily find the end of the sidewalk and beginning
of the street. The Plan should also consider the needs of children and older adult s.

Bikeway/Walkway Maintenance
Maintaining and imp roving bicycle and pedestrian facilities is just as importa nt as building the
system. The City should thoroughly inventory the existing bikeway/walkway network to identity
needed improve ments (e.g., cracked or heaving pavement, intersections lacking curb ramp s) and
dedicate resources on a continual basis to address these problem areas. The City's Street Fund
represents a current funding source for these im provement types.

On- and off-street bikeways require regular maintenance and repair as needed. On-street bikeways
are typically maintained as part of normal roadway maintenance progra ms, and extra emphasis
should be put on keeping bike lanes and roadway shoulders clear of debris and keeping vegetation
overgrow th from blocking visibility or creeping into the road way. Shared use path maintenan ce
activities typically include trash removal, trimmi ng of trees and limbs exten ding into the pathway,
and addressing pavement deterioration issues. Forest G rove sho uld regularly evaluate its bicycle and
pede strian facilities, and promptly address maintenance needs.

Education Programs

School-Based Education Programs
A school-based bicycle and ped estrian education program educates students about the rules of the
road, prop er bicycle equipment use, bicycling skills, street crossing skills, and the benefits of
bicycling and walking. These types of education program s are usually sponsored by a joint
City /school district committ ee comprised of app ointed parent s, teachers, studen t representa tives,
administrators, police, active bicyclists and Engineering D epartment staff. These programs can also
be rolled into a SR2S Program.
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Figure 2 - Bicycle/ pedestrian
detour sign
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Education need not be limited to younger schoolchildren. Adult bicycle edu cation and safety
programs can be developed from existing courses, such as League of American Bicyclists courses.
Additionally, the rarest Grove Police Department may want to utilize adult bicycle education
programs as a "bicycle traffic school" in lieu o f fines for bicycle-related traffic violation s.

Safety Handbook
Safety handbooks arc generally developed as part of a school-based bicycle and pedestrian safety
program. Handbooks may include a circulation map of a district or neighborhood, showing
preferred circulation and parking pattern s, suggested routes to school, locations of crosswalks,
crossing guards and signalized intersections, instructions for bicycle maintenance and usc,
instructions for fitting and wearing a helmet, instructions for crossing the street, and lists of
emergency and school numbers. A general handbook can be published by the City and used by each
school in conjunction with the school-specific map.

Educate Motorists , City Staff, Maintenance and Construction Crews
Motorist education on the rights of bicyclists and pedestrians is limited. Many motorists mistakenly
believe, for example, that bicyclists do not have a right to ride in travel lanes and that they should be
riding on sidewalks. E ducation abou t the rights and responsibilities of pedestrians and cyclists can
inclu de:

• Incorporating bicycle and pedestrian
safety into tra ffic scho ol curri culum ;

• Producing a brochure on bicycle and
pedestrian safety and laws for public
distribution;

• E nforcing traffic laws for cyclists;

• Providing bicycle and ped estrian planning
training for all City planners and
engineers;

• \,lorking with contrac tors, subcontractors
and City mainte nance and utility crews to
ensure they understand the need s o f
bicyclists and pedestrians, and follow
standard procedures when working o n or
adjacent to roadways and walk-ways (see
Figure 2) .

Bicycle Patrol Unit
T he City of Forest Grove may want to work with the Police D epartment, local businesses and
neigh borhood groups to establish local bicycle patrol unit s. A bicycle patrol unit may be an o fficial
law enforcement unit, a private security guard patrol , or a volunteer netwo rk. Bicycles are an
excellent community policing tool, as o fficers on bikes are often viewed as more approachable, thus
improving trust and relations between citizens and police. Bicycle patrol unit s can work closely with
citizens to address concerns before they become problems. T hes e uni ts can have a direct impac t on
bicycle safety by enforcing bicycle traffic laws (e.g., wrong-way riding, sidewalk riding, obeying
traffic controls, children wearing helmets), and providing bicycle safety edu cation.
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Encouragement Programs
Strategies for community involvement in bicycle /pedestrian improvements arc important to ensure
broad-based support - which translates into political support - to help secure financial resources.
Private sector involvement in raising awareness of the benefits o f bicycling and walking can range
from small incremental activities by non-profit groups, to efforts by the largest em ployers in the
City. Specific programs are described below.

Employer Incentive Programs
Employer incentive programs encouraging employees to walk and bike to work include strategies
such as providing bicycle lockers and shower facilities, offering more flexible arrival!departure
times, and incentives such as monthly raffle contests . The City may offer incentives to employers to
institute these programs through air quality credits, lowered parking requirements, reduced traffic
mitigation fees, or o ther means.

Community Bikeway/Walkway Adoption
Community Bikeway/Walkway Adoption programs are similar to the widely-instituted Adopt-a
Highway programs throughout the country. These programs identify local individuals,
organization s, or busines ses interested in "adopting" a bikeway or walkway. Adopting a facility
me ans that a person or group would be responsible for the facility's maintenance either th rough
direct action or as the source of funding for the City's maintenance of that facility. For example,
members of a local recreation group might volunteer every other weekend to sweep a bikeway and
identify and address larger maintenance needs . Or, a local bike shop might adopt a bikeway by
providing funding for its maintenance cos ts. The managers of an adopted bikeway or walkway
would be allowed to po st their name on signs along the route to display their commitment to
bicycling and walking in Forest Grove.

Multi-Modal Access Guide
A multi-modal access guide provides concise customized information on how to reach specific
destinations with an emphasis on bicycling, walking and tran sit. Access guides can be as simple as a
map printed on the back as a business card or as complex as a multi-page packet distributed to
empl oyees. Access guides commonly include:

• An area map depi cting bus stops , recommended walking and bicycling routes, landmarks,
facilities such as restrooms and drinking fountains, locations of bicycle and vehicle parking,
and major roads;

• Information on transit service, including frequency, fares, accepted payment methods, first
and last runs, schedules, phone numbers, and websites of transit service providers and taxis;

• HWalking times" or "riding times" between destinations;

• Accessibility information for people with disabilities.

Best practices include using easily-understandable graphics, providing specific step-by-step travel
directions, providing parking location and pricing information, and providing information about the
benefits of walking and bicycling. High-quality access gnides are concise and accurate, and should
incorporate input from key stakeholders such as public transportation operators, public official s,
employees, staff who will be distributing the access guide, and tho se with disabilitie s.
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Business Incentives for Bicycling and Walking
Incentive programs encouraging bicycling and walking to local businesses can be developed in
coordination with individual businesses, the Chamber o f Commerce, and bicycle advo cacy groups.
Such efforts may include:

• Creating promotional events such as "Bicycle to the Grocery Store" days, when cyclists get
vouchers for, or discounts on item s in the store;

• Holding an annual community event to encourage residents to replace on e car trip a week
with a bicycle trip . This type of event could be integrated with current special events like
pounders D ay;

• Developing, promoting and publicizing bicycle commuter sen-ices, such as bike shops selling
comm ute gear, bikes-an -transit policies, and regular escorted commute rides;

• Creating an annual commuter challenge for area busines ses.

Figure 3 0 Walk-to-School days raise the profile
of walking among children

Bike Fairs, Organized Rides, and Races
Hosting bike fairs, organized rides, and races in
Fo rest Grove (such as Cycle Oregon and N ike's
Ll VESTRO NG Challenge), can raise the pro ftle
o f bicycling in the area and provide entertainment for all ages at the same time. Bike fairs and races
provid e opportunities to educate and encoura ge current and pot en tial bicyclists. T hese even ts can
also bring visitors to Forest Grove that may also contribute to the local economy. These events
could be spo nsored and implemented th rough collabo ration between the City and local employers.

Walk- and Bike-to-School Days
The City and School District should encourage
residents to participate in the annual International
Walk-ro-School D ay he!d each October. T he City
and School District could also create a Bike-to
School Day. T hese events raise the pro file of
bicycling and walking among children (sec Figure
3). Local Bike- and Walk-to-Work days can be
held an nually in conjunction with school-related
eve nts.

Individualized Marketing Programs
Individualized marke ting programs use innovative approaches to encourage environmentally
friendly travel. The concep t, used in mo re than 300 communities aro und the world , identifies
indiv iduals who want to change the way they travel, and uses personal, individualized contact to
motivate them to think about their travel options. These programs provide customized information
and training to help people take transit, bike, walk or carpool. Individualized marketing programs
provid e many benefits including individua l health and financial improvements, and community-wide
benefits such as reduced air pollution and enhanced community safety.

Individualized marketing programs give participants just the informa tion they ask for to help them
get started, or to keep on walking, bicycling, taking transit or carpooling. Those who do no t wan t
in formation are left alone. Materials arc delivered by a "T ravel Ambassador" in the mo st efficient
and cost effective way - by bicycle. Travel Ambassadors arc cross-trained to answer participants'
questions concerning all alternative travel modes. D epending on the in formati on requested by an
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individual participant, marketing materials could include map s identifying safe, conv enient and direct
walking and bicycling routes in Forest Grove, public bicycle parking locations, TriMet maps and
schedules, and free bus or MAX passes. Travel Ambassadors would contact program participants
periodically to answer questions about alternative transpor tation. The City could also periodically
survey participants about their travel habits to gauge the program's success.

Enforcement Programs
The best protection for pedestrians and bicyclists traveling along and across streets are motor ists
who are aware of and follow laws regarding bicycle/pedestrian right-of-way. However, many people
are unaware o f these laws.

Targeted enforcement action should be focused in areas with high bicycle and pedestrian volumes or
where non-motorized travelers are especially vulnerable. Law enforcement efforts should be
targeted during periods and at locations where motorist s and the general public will become aware
of bicycle/pedestrian laws and their penalties. These efforts should occur at least four times per
year and last one week. Focused enforcement should also take place at the start of the school year.
An effective form of targeted enforcement is the use of a police officer posing as a pedestrian
cross ing the street. Motorists who do not yield to the officer are ticketed by other police officers
further down the street. Ticketing cars parked acro ss the sidewalk or within striped bicycle lanes
represents another effective enforcement tool.

All targeted enforcement actions should be coordinated with the Public \'(Iorks Department. The
Forest Grove Police Department should also be surveyed for input on appropriate educational
material, advisory and warning signs, and other tools to help them accomplish their mission . Finally,
it is recommended that the Police Department vigorously pursue legal action against motorists who
cause a bicycle/pedestrian injury or fatality.

Forest Grove TSP - Recomm ended Pedestria n and Bicycl e Programs 10



IFlgur!:E
TRANSPORTATION SYSTEM PLAN

EXISTING CONDITIONS
VOLUMES & INTERSECTIO N GEOMETRY

Acco s s cft

J
Yof

M a n a g e m e n t orest
Plan rove

1 1 9t~ Av @ CO<I nci l st 2 l3rdAv 1 B51 3 U rdAv@Matin51

tl ~,~ ;;;@

~
,1lI4 --Ill

';m..I~857~ ~[f"mt~" I'''' 0

nlJi 0Ii~

;;J ~-" - '." "~ "" "" ' '' ''' ''~ I tJ ....... U'etk Rd. WIlllO'llllaAv 7 ttwy(7 @19thAy

l1L
~ ~

9 Hwy(7 @E.... st 10 Hwy. 1 . .. . pIIS I 1 1 Hwy41 @lUrtin Wy

~9;' ~
,,;~

1 3 I'adflc .b (lfwy11@E5t 1 4 SuttHIo.in• lilh Av 115 5urnel Or @WilbminaAv

j "'%'~ ."
" ~ ~ ....p

1 7 Adair 51@Y, ., St 18 lbu llnl StGYI. 51 1 9 19thAv @BSI

~
.00 I ••
~'"

m-iiJl

"~
,m

mt~,~ ,m m tIl ,,~
:;:: ;: UlJi "';:: 0;:: ,~ .,, ~ ::

23 P..lficAv(}/'roy l l @Maln 51 24 ".clneA¥(Hwyl)@ConlS_ w,y _ 125 PaclficAv {Hwyl ) @ElmSl
CO"I" nSt

::::t ::; :;;. --.'•• ~~~.m"

4 Otlt . CA, k Rd . Fort " Dr

\ I'l\'"
_-:;~~~t~

;m(. ,.11\"
,\II .~~
"~~-'
t~ \

8 Hwy'1 0 auu v

"12 Itwy 41G POfllIr51

",
~~

~~
" '~,\

16 WIlIIC'ItI Rd Gt lwk h.. Rd

'..,.
~"m""""~,.~;..~

20 Winaml"" AvOB SI

",fu!i ?
·:m..lmi~ll lJi :;::;10; -

26 P.cHIcA¥(HWY') @MapIISI

~.
~ IlOl
Ij!] III

~;I::I~~

~
~

~
2 1 BonnlI Ln @BSI

".lJiiJl ..tll ~

~
m",m . _ -

~r~t~

27 rlf:~~v (Hwy8) @I Qulllu 51

"'" LY!!w~~ill$

'~~,.~ . fill
n · "'~ii

~

22 PIC~C A¥l lHwvI ' Q B5t

~ .I.J!!!"
'!F1 41I ~~

"llJjj.t
lI1rn"l m

••
28 PlClfic Av (Hwy 11 0 Mo"nt"n Vltw Ln

'!"iI:I l~65

-;:m " 1

"::~I~&

I'"

~

~E1iQo .Study jnersecscn

+- .l aneConfiguration
QO • ExisUng Volu mes(pMPeak Htlur)

mman .VolumeTum Movtmenl
Lt/l-nw.llo;tll

K4B'_Mil P.

(fJ
..usc...e

,-

II .Trllfflc SIQIl8I

C -StcpSign



DKS Associates
TR ANSPOR TATION SOLU TIONS

DRAFT Memorandum

Forest Grove TSP Update Project Advisory Committee Members

Reah Flisakowski, P.E.

October 26, 2007

TO:

FROM:

DATE:

SUBJECT: Technical Memorandum #1 - Plan Review PIA No. 07136-000

This is the first in a series of memorandums that presents technical findings and recommendations
for the Forest Grove Transportation System Plan (TSP) update project. This memorandum
summarizes prior studies and plans that have findings or guidelines relevant to the Forest Grove
transportation system. This background review is useful throughout the TSP update project, but
initially it identifies conflicts and discrepancies between previous planning documents and
identifies how local plan s fit into the larger regional context.

Background Plan and Document Review
The documents reviewed are listed below, along with their page number within this document.

Washington County 2020 Transportation Plan 2
Major StreetsTransportation Improvement Program 2
ForestGroveZoningOrdinance 2
Forest Grove Proposed Development Code 3
ForestGrove Proposed Design Guidelines 4
Pacific University Master Plan 4
Transit Investment PlanAnnual Update 2
Transportation Planning Rule (OAR 660-012) 5
Access Management Rules (OAR 734-051) 6
Oregon Highway Plan 6
OregonPublic Transportation Plan 7
Oregon Bicycle and Pedestrian Plan 8
Freight Moves the Oregon Economy 8
Final StatewideTransportation Improvement Program2006-2009 8
DEQ Hazardous Material Databases 9
Stale Historic Preservation Office Cultural Resource Inventory 9
Rail ConceptStudy 10
National Wetlands Inventory Maps 10
Metro 's GoalS Inventory Map 10

Other reports addres sing specific area master plans or feasibility studies will be considered through
the process, as appropriate, but the land development and travel forecast s done in conjunction with
the TSP will generally supersede these studies.

1400 S.w 51h Avenue
Suite 500
Portland, OR 97201 -5502

(503) 243·3500
(503) 243·1934 lax
www cksessocietes.com
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Washington County 2020 Transportation Plan
Washington County
Adopted October 29, 2002

The Washington County 2020 Transportation Plan provides policies and strategies for planning and
developing an efficient, multi-modal transportation system. The plan addresses the need for
improved vehicle, pedestrian, bicycle and transit facilities and urban commuting issues resulting
from significant population and employment growth within the County.

The Forest Grove TSP update will work to remain consistent with transportation system
designations and improvements recommended in the Washington County Plan. The County
projects identified that most affect the Forest Grove transportation system include:

• Hornecker/Evergreen - Glencoe to Cornelius-Schefflin was identified as a study area .
Alternative routes and/or improvements will require additional analysis and will consider
the need to accommodate traffic between Hillsboro, Cornelius and Forest Grove and the
future expansion of commuter rail to the area.

• A need for additional east-west and north-south travel connections in the area north of the
current Forest Grove city limits and west of Highway 47 has been identified. The nature
and location of these improvement will require further study .

Major Streets Transportation Improvement Program
Washington County
Updated November 26, 2003

The Major Streets Transportation Improvement Program (MSTIP) is ajoint effort ofWashington
County and thirteen cities (including Forest) to recommend fair distribution of federal , state and
local transportation funding. The MSTIP makes an effort to dedicate a healthy portion of funds to
small cities, bridge projects and pedestrian/bicycle facilities. The current MSTIP list recommends
transportation projects to be construction between 2006 and 2009.

The following project would likely have an impact on the Forest Grove transportation system.

• Extend David Hill Road from Thatcher Road to Highway. The estimated completion date
of the engineering and design phase is December 2007.

• Relocate the intersection of David Hill Road and Gales Creek Road 650 feet north of its
current location. The relocatiou will improve the sight distance and safety at this
intersection. This project is currently being constructed and is expected to be completed in
October 2007 .

Forest Grove Zoning Ordinance
Revised, July 2000

The zoning ordinance has been designed in accordance with adopted goals and policies of the
Forest Grove Comprehensive Plan. The general purpose of the city 's zoning ordinance is to provide
one of the principal means for implementation of the City's Comprehensive Plan, and therefore,
encourage the most appropriate use ofland, conserve and stabilize the value of property , promote a
variety ofhousing opportunities, aid in the rendering of fire and police protection, provide adequate
open space for light and air, lessen the congestion on streets, promote orderly growth in the city ,
prevent undue concentrations of population, facilitate adequate provisions for community utilities

Forest GroveTransportation System Plan
Technical Memorandum #1 - Plan Review

Page 2
October 2007
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and facilities such as water , sewerage, electrica l distribution systems, transportation, schoo ls, parks
and other pub lic facili ties, and in general promote public health, safety, convenience and general
welfa re . These objectives are pursued through provisions, regulations and standards which apply to
the different zoning types throughout the city. The city has a number of different designations for
zoning and land use which include:

• Single-family Residential R-5
• Single-family Residentia l R-7
• Single-family Residential R- I0
• Single-family Residential SR
• Two-family Residential A-I
• Multi-fami ly Residential A-2
• Planned Residential Development PRD
• Central Business District CBD
• Community Commercial CC
• Commercial - Heavy CH
• Commercial - Neighborhood CN
• Commercial Planned Development CPD
• Light Industrial Ll
• General Industrial GI
• Planned Industrial Development PID
• Historic Landmark HL
• Environmental Review ER
• Environmental Review-ERWC
• Wildlife Conservation Area

Additionally, the zoning ordinance:
• Provides access spacing and width standards for driveways
• States that the City Engineer may requ ire a traffic impact analysis for developments larger

than 5 acres. The traffic impact analysis must demonstrate whether the new development
will impact the level-of-service and/or exceed standards specified in the cities TSP

Forest Grove Proposed Development Code
The City has recently completed a Proposed Development Code, which will replace the current
Land Division Ordinance and Zoning Ordinance. All new developments will refer to this document
as well as the City's Proposed Design Guidelines. The Code is divided into nine articles and
include the following (numbers 9 through 11 are reserved for future articles):

• Article I Introduction & Procedures

• Article 2 Land Use Reviews

• Article 3 Zoning Districts

• Article 4 Overlay Districts

• Article 5 - Special Provisions

• Article 6 Land Divisions

• Article 7 Miscellaneous Provisions

• Article 8 General Development Standards

• Article 12 - Use Categories & Defi nitions

Forest GroveTransportation System Plan
Technical Memorandum #1 - Plan Review
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The purpose of the Development Code is to provide standards, guidelines and approval criteria for
future development. The Code provides standards and guidelines for five zoning districts:
Residential, Institutional, Commercial, Town Center and Industrial, and two overlay districts:
Master Plan and Planned Developments. The Official Zoning Map identifies the location of these
districts. The Code also outlines submittal requirements and review processes, such as the
Environmental Review, land division requirements, regulations for specific uses in zon ing districts ,
general development standards and standards for public improvements . All relevant elements of the
City 's Proposed Development Code will be incorporated in the Forest Grove TSP.

Forest Grove Proposed Design Guidelines
The City has developed a Design Guide line Handbook, which is currently a draft document and
will serve as a supplement to the City 's Development Code . The document outlines the City's
design review process for new development, provides design guidelines for three specific focus
areas and outlines specific approval criteria . The three focus areas ident ified in this document
include Town Center, Commercial Corridor and Multi-unit Residential. The handbook also
incorporates several element of the City 's vision statement that apply to new development. The
Forest Grove TSP will incorporate all relevant elements of the City's design guidelines as they
apply to specific focus areas.

Pacific University Master Plan
Pacific University
January 200 7

Pacific University identifi es access and circulation concepts for its campus in central Forest Grove.
The Master Plan proposes severa l streetscape and pedestrian "gateway" treatments that could
improve the walking and bicycling environm ent where the University campus meets surrounding
city streets. The Plan recommends streetscape improvements along the segments of University
Avenue and College Way bordering the campus, and along 21st Avenue between Main Street and
College Way. The Master Plan also recommends "gateway" treatments for the intersections of
Universi ty Avenue at Sunset Drive, Main Street at 21st Avenue, and College Street at 21st Avenue.

Transit Investment Plan Annual Update
Tri-County Metropo litan Transportation District ofOregon
August 200 7

The Transit Investment Plan (TIP) describes TriMet's strategies to mee t regional transportation
and livability goals through annual investments in service improvements, capital projects and
customer information. The TIP is a rolling five-year plan that is updated annually and was first
adopted in June 2002. The TIP implem ents the transit portion of the regional long term goals and
strategies outlined in the 2040 Functional Plan and the most recent Regional Transportation Plan
(RTP) for the Portland metro region and serves as a guide to focus TriMet, local, regional, state and
federal money into specific needs identified in the regional plans.

One of the main concepts in TriMet's TIP is the emphasis on focused investments and improving
the total transi t system, such as improvements on existing lines. Therefore the TIP focuses targeted,
strategic improvements to the system. The priorities are set forth in the T IP in the following order:

• Build the Total Transit System

• Expand the high capacity transit system (MAX Light Rail, Commuter Rail and Streetcar)

Forest GroveTransportation System Plan
Technical Memorandum #1 - Plan Review
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o Expand the Frequent Service system

o Improve local service

Frequent bus service on TV Highway (Bus Line 57) betw een Forest Grove and Beaverton Tow n
Center started in September 2004. Weekly bus service increased by 18 percent, and service on
Sundays more than doubled. Overall r idership has increased considerable since the frequent service
was implemented.

In completion of the TSP, discussion will take place with TriMet regarding additional possible
service enhancements in the area, as well as ways the City of Forest Grove can leverage
transport ation funds for tran sit improvements that might encourage TriMet to make investments in
Forest Grove.

Transportation Planning Rule (OAR 660-012)
Oregon Department ofLand Conservation and Development

The State of Oregon adopted 19 statewide planning goals that must be implemented in a
comprehensive plan for each city (with a population over 2,500 individuals) and county in the state.
In addition to identifying how land, air and water resources of each specific jurisdiction will be
utilized, a review and needs analysis must be completed for improving public facilities.

One of the 19 goals is the Transportation Planning Rule (Goal12). To comply with this rule, Forest
Grove must adop t a Transport ation System Plan (TSP) that complies with the State TSP and
Metro ' s regional transportation plan (RT!' ), The overarching goals to be accomp lished by the TPR
are to:

o Reduce dependence on the automobile and the number of peop le driving alone,

o Establish a stronger connection between land use and transportation planning.

Local TSP's are expected to examine possib le land use solutions to transportation problems and
identify mult i-modal , system management and demand management strategies to address
transportation needs. Thi s entails the development of modal plans, includ ing pedestrian, bicycle,
motor vehicle and trans it. These plans must strive to provide a integrated transporta tion network
and include an inventory of curren t infrastruc ture, provide a gap analysis and identify how these
gaps are going to be filled . The areas of analysis addressed in the TPR for a transportation system
plan include:

o Roadway capaci ty and level of service

o Transit capaci ty and capac ity utilization

o Bicycle and pedestrian system capacity

o Adju stment oftuming movement volumes prod uced by travel demand forecasting model s

o Estima tion of future transportation needs (person travel ), reflecting :

o Population and employment forecasts consistent with comprehensive plans
o Measu res to reduce reliance on the automobile
o Increased residential, commercial and retail development densities
o Location of neighborhood shopping centers near residential areas
o Better balance between jobs and housing
o Maximum parking limits for office and institutional developments

Forest Grove TransportationSystem Plan
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• Appropriate levels of transportation facilities to serve land uses identified in
transportation plans

• Increases in average automobile occupancy
• Increases in moda l shares ofnon-automobile modes
• TDM programs
• Land use and subdivi sion regulations

• Est imation offuture goods movement

• Access management

Access Management Rules (OAR 734-051)
Oregon Department ofTransportation. Highway Division
Certified Effective March 1. 2004

The purpose of Oregon's Access Management Rule is to control the issuing of pennits for access to
state highways, state highway rights of way and other properties under the State's jurisdiction. In
addition, the ability to close existing approaches, set spacing standard s and establish a forma l
appeals process in relation to access issues is also identified.

These rules enable the State to set policy and direct location and spacing of intersections and
approaches on state highways, ensuring the relevance of the functional classification system and
preserving the efficient operation of state routes . Regulating access can:

• Protect resource lands

• Preserve highway capacit y

• Ensure safety for segments of state routes with sharp curve s, steep grades or obstructed
sight distance.

These standards will be used in the TSP to establi sh a connect ivity plan, verify access spacing for
any proposed highway intersections and analyze current access conditions on congested state
highways. These standards will be applied to all rights of way under the States jurisdiction in the
City of Forest Grove .

Oregon Highway Plan
Oregon Department of Transportat ion
May 1999

The basic framework for the Oregon Highway Plan (OHP) is a refinement and application of the
goals and policies stated in the Oregon Transportation Plan applied to the state highway system.
These afore mentioned goals include:

• The OHP gives Increasing safety and capacity as well as preserving capital investments
previously made on the state highway system.

• Fostering cooperation with both regional and local governments.

• Increasing linkages between land use and transportation.

• Access management development and adherence.

• Providing linkages with other transportation modes.

• Creating a sustainable and environmentally friendly system .

ForestGrove Transportation System Plan
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The OHP gives poli cy and inves tment direction to large scale corridor plans and TS P' s, but is not
intended to direct speci fic projects and modal alterna tives . Relevant to Forest Grove are the access
spacing standards and maximum volume to capacity (vi c) benchmarks.

The OHP specifica lly identi fies Tua latin Valley Highway (Highway 8) and Nehalem Highway
(Highway 47) as highways of statewide importance. TV Highway is classified as a Statewide
Highway from the eastern city limi ts to Highway 47. Highway 47 is also classified as a Statewide
Highway within the city limits. The primary objective of a State wide Highways is to provide
connections and link s to regions within the state and bet ween small urbanized areas and larger
population centers. The National Highway System (NHS), adopted by Congress in 1995, includes
all interstate and statewide highways in Oregon, including TV Highway and Highway 47 .

T V Highway from Highway 47 to the southern city limit s is classified as a Regional Highway with
the primary objective be ing to provide connections and link s to regional centers, Statewide and
Interstate Highway.

Access Management Standards

The access management standards for TV Highway (Pacific Avenue) and Highway 47 (Neha lem
Highway) in Forest Grove are summarized in the Table 4 . Where driveways are allowed and land
use patterns permitted, the minimum spacing of driveways is I75-feet or mid-block if the city
block spacing is less than 350-feet.

Table 4: OOOT Access Management Standards

Posted Speed (MPH)

Facility >55 50 40/45 30/35 <20

Statewide Highway (feet) 1,320 1,100 990 770 550

Regiona l Highway (feet) 990 830 750 600 450

Mo bility Standards

The Oreg on Highway Plan sets performance standards with in the Metro area based on 2040 land
use categories and state roadway classifications. TV Highway and Highway 47 within Forest
Grove have a maximum vi c standard of 0.99 for both the fir st and the second peak hour.

Oregon Public Transportation Plan
Oregon Department oj Transp ortation
April 1997

The Oregon Public Transportation Plan develops transit, rideshare and transportation demand
management serv ices as well as forming the publi c transportation system envisioned in the Oregon
Transporta tion Plan . Th e plan describes the roles and responsibilities of key players, provides a
financial investment strategy and identifies both short and long term implementation steps. The
Plan provides minimum levels of serv ice standards for public transportation operation s. The se
criteria include peak and off-peak frequencies, veh icle maintenance programs and repl acement
schedules, intennodal connections and ridesharing. The Forest Grove TSP will incorporate all
relevant aspects of this plan .

Forest GroveTransportation System Plan
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Oregon Bicycle and Pedestrian Plan
Oregon Department ~rTransportation
1995

The provision of safe and accessible bicycling and walking facilities in an effort to encourage
increased levels of bicycling and walking is the goal of the Oregon Bicycle and Pedestrian Plan.
The Plan provides actions that will assist local jurisdictions understand the principals and policies
that ODOT follows in providing bike and walkways along state highways. In order to reach the
plan's objectives, the strategies for system design are outlined, including:

• Providing bikeway and walkway systems that are integrated with other transportation
systems.

• Providing a safe and accessible biking and walking environment.

• Development of education programs that improve bicycle and pedestrian safety.

The docnment includes two sections, including the Policy & Action Plan and the Bikeway &
Walkway Planning Design, Maintenance & Safety. The first section contains background
information, legal mandates and cnrrent conditions, goals, actions and implementation strategies
ODOT proposes to improve bicycle and pedestrian transportation. The second section assist
ODOT, cities and counties in designing, constructing and maintaining pedestrian and bicycle
facilities. Design standards are recommended and information on safety is provided.

The Forest Grove TSP will implement the design standards for all bicycling and pedestrian
facilities located in the City of Forest Grove in accordance with the Oregon Bicycle and Pedestrian
Plan. Additionally, needs assessment and possible alignment alternatives will be based on the goals
espoused in the Policy and Action section of the Oregon Bicycle and Pedestrian Plan .

Freight Moves the Oregon Economy
Oregon Department ofTransportation
July 1999

The movement of freight has a far reaching effect on the Oregon economy. This report attempts to
identify some of the concerns and needs about maintaining and enhancing current and future
freight mobility. The report simply reports information about freight from numerous federal , state,
regiona l, local, and other sources. Therefore, it serves as an overview of these documents rather
than an independent document that develops new data or ideas . It provides an overview of:

• Importance of freight to the national and Oregon economy

• Freight transportation planning and programming

• Oregon's freight transportation sys tem

• Freight performance, concerns and needs

• Possible future directions for freight capacity

Final Statewide Transportation Improvement Program 2006-2009
Oregon Department ofTransportation
October 2005

The current adopted (2006-2009) Statewide Transportation Improvement Program (STIP) serves as
ODOT's short term capital improvement progr am and provides funding and schednling

Forest Grove Transportation System Plan
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information for transportation projects for both ODOT and the metropolitan planning organizations
in the state. Projects funded in the STiP reflect and advance the Oregon Transportation Plan for
highways, pub lic transportation, freight and passenger rail and bicycle and pedestrian facilities.
Additionally , monies obtaine d from the sale of state bonds authorized in the 2003 Oregon
Transportation Investment Act (OTIA III) and placed in the STIP have been dedicated to
modernization, br idge and pavement preservation projects. Therefore, many of the projects in the
2004-2007 STiP are preservation oriented. The following project has been identified within the
STi P that is within the City of Forest Grove 's boundaries:

o Forest Gro ve Town Center Pedes trian Improvements, which will increase pedestrian and
bicycle safety through improv ed connectivity of existing facilities. Construction of this
project is sche duled to begin in 2008 .

DEQ Hazardous Material Databases
DEQ maintains several inventories of hazardous material sites in Oregon.

o The Environmental Cleanup Site Informa tion (ECSI) database tracks sites in Oregon with
known or potential contamination from hazardous substances . A total of three sites within
Forest Grove have been identified for site evaluation or investigation. These sites include
Maslen Machine, Oregon Roses Soil Disposal Site Area 2 and Oregon Roses Soil Disposal
Site Areas 3 & 4.

o There are currently two sites that are on the Environmental Cleanup Program's "Active Site
List" that are located in Forest Grove. These sites include Forest Grove Cleaners and
Traux-Harris Texaco Service Station .

State Historic Preservation Office Cultural Resource Inventory
Oregon's State Historic Preservation Office was established in 1967 within the Oregon Parks and
Recreation Department to manage and administer programs for the protection of the sta te's
significant historic and prehistoric resources. The National Historic Register includes the following
ten sites in Forest Grove:

0 Blank, Stephen & Parthena M, House

0 Clark Historic District

0 Cornelius, Benjamin Jr, Hou se

0 Crosley, Harry A, House

0 First Church Of Chris t, Scientist

0 Macrum Isaac, House

0 Mertz, C W, House (#2)

0 Parsons, John & Elsie, House

0 Rob b, James 0 , House

0 Taylor, Dr W R & Eunice, House

0 Woods & Caples General Store

0 Old College Hall

0 Smith, Alvin T, House

ForestGroveTransportation System Plan
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Rail Concept Study
City ojForest Grove
October 2006

The City ofForest Grove sponsored the Rail Concept Study to explore feasible options for
enhancing transit service to Forest Grove from the existing light rail alignment, which terminates in
Hillsboro, Oregon. The study examines several transit mode alternatives including enhanced bus
service, and three different rail options : light rail, streetcar and commuter rail. Three alignment
options are considered in the study, which include the existing railroad alignment north of Highway
8, Highway 8 itself and the existing railroad alignment south of Highway 8. The study makes the
recommendation of extending the existing MAX light rail line from Hillsboro to downtown Forest
Grove, utilizing the existing railroad right of way north of Highway 8. The Forest Grove TSP will
incorporate all relevant aspects of this plan.

National Wetlands Inventory Maps
The u .S. Fish and Wildlife Service provides information on the characteristics, extent and status of
the Nation's wetlands and deepwater habitats through the National Wetlands Inventory (NWI). The
NWI maps the location of these wetlands and also provides information on their current status and
recent trends.

These maps will be reviewed to identify wetlands within and adjacent to the City of Forest Grove
and will be discussed in the TSP.

Metro's Goal 5 Inventory Map
The purpose of Title 3 is to protect water quality and floodplain areas as well as fish and wildlife
habit. Cities and counties are required to amend their plans and implementing ordinances to ensure
they comply with Title 3 by adopting applicable provisions of the Metro Water Quality and Flood
Management Area modal ordnance and map (they can either adopt the Metro Water Qnality and
Flood Management Area Map, or a city or county field verified map that substantially complies
with the Metro map).

The City of Forest Grove is located within the Tnalatin River Basin and the jurisdiction of
Cleanwater Services, the regional sanitary sewer and surface water management agency. Forest
Grove has an Intergovernmental Agreement with Cleanwater Services to comply with the
requirements for surface water management, inclnding water quality and quantity issues. These
requirements are in compliance with Metro Title 3. The Forest Grove TSP will incorporate the
required environmental provisions to continue to meet the Metro Title 3 and Goal 5 provisions.

Forest Grove Transportation System Plan
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Memorandum

DAT E :
TO:
FROM:

June 18, 2009
The Forest Grove TSP/Highway 47 AMP Public Advisory Committee
Carl Springer P.E.
Mat Dolata

SU BJECT: Access Ma na gement Alte rnatives on Highway 47 PO? J36-000-000

The purpose of this memorandum is to provide ana lysis of access altematives for Highway
47 within the City of Forest Grove. The memorandum will disc uss background information
on key issues for each identified aitemative, analysis of how we ll they will perform, and
provide direc tion towards recommendations for a preferred solution. These aitemative
scenarios will be included in the Transportation System Plan (TSP) and Highway 47 Access
Management Plan (AMP).

Operational Standards

To facilitate safe and efficient movement ofvehicles on its faciliti es, ODOT identifies access
spaci ng, signal spacing, and mobility standards. The operational standards vary depending on
the facility class ification, posted speed, and surr ounding environm ent. Table I shows the
access spacing standards applicable to Highway 47 within Forest Grove .

Table 1 - Access Management Spacing Standards

From To
Segment Length Minimum Spacing

(Feet) Standard (Feet)

Purdin Road Oak Street 10,200 1,100

Oak Street Martin Road 1,100 990

Martin Road Pacific Avenue 2,300 350

Pacific Avenue Poplar Street 2,000 750

Poplar Street B Street 9,000 990

Metro identifies maximum desi rable access spacing standards of 530 feet for motor vehicles
and 330 for pedes trian and bicycles' . Generally, 500 feet would be considered the maximum

I 2035 Regional Transportation Plan, Final Draft for USDOT Review, Chapter 7, Metro, January 2008.

1400 SWFifthAvenue
SUite500
Portland, OR97201

(5031143·3500
((5031243-1934 fa>
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desirable distance for pedestrian crossings in mixed-use and residential areas. It is notable
that the spacing standards for ODOT and Metro are similar along Highway 47 between
Martin Road and Pacific Avenue (Highway 8), but outside of this area , the ODOT access
spacing standard is significantly longer than Metro recommends.

ODOT Traffic Signal Policy defines desirable spacing of signalized intersections at a
minimum distance of one quarter to a half a mile . Signals are rarely added for distances
shorter than one half of a mile . Exceptions may be made, but require detailed traffic signal
progression analysis and all signals must meet warrants.

The mobility standard for Highway 47 in Forest Grove is a maximum volume-to-capacity
ratio of 0.99. Volume-to-Capacity (vic) ratio is a measure of how congested facilities are
during peak hours of operation, and a value of 0.99 means that the facility is essentially
operating at capacity, with long delays during those hours. Outside of the City, where speeds
are higher and adjoining land uses are more rural , such as at the intersections ofB Street and
Verboort Road I Purdin Road, the standard allows much less congestion, with minimum
volume to capacity ratios of 0.75 and 0.70, respectively.

Future Operational Deficiencies
The needs and deficiencies for the Forest Grove transportation system were identified in the
Future Needs Chapter of the TSP . Utilizing the Metro Travel Demand model and assuming
construction of financially constrained Regional Transportation Plan (RTP) projects, motor
vehicle traffic volumes were forecasted and intersection conditions were computed for all
twenty seven study intersections. This is considered the "No-build" or "Base" scenario for
the TSP.

The results of the analysis indicate that, with the exception of two intersections (Yew Street
at the intersections ofAdair Street and Baseline Street) , all intersections that fail to meet
performance standards within the City of Forest Grove are located on Highway 47. This
confirms the need and value of incorporating the more detailed study of Highway 47 into the
TSP Update process.

The Base scenario identified for the AMP differs from the TSP in that it does not include the
extension of 23rd/24'h Avenue west of Highway 47. For the purposes of the AMP, the TSP
"Base" or "No-Build" scenario is identified as Alternative I . Splitting these scenarios into
two alternati ves allows for detailed examination of the impact s of the 23'd/24th Avenue
extension.

Table 2 summarizes the intersection operations for Highway 47 intersections under existing
and future (2030 AMP Base) conditions. The results show that signalized intersections work
within performance standards (including at Pacific Avenue at Highway 47), but five
unsignalized intersections that currently operate within standards are projected to fail.
Unsignalized intersections are designated as failing when vehicles traveling from side streets
experience significant delay in finding gaps in which they can turn safely onto (or travel
through) the major street. Average vehicle delay generally remains low as major street
vehicles travel without delay. The failing unsignalized intersections include Purdin Road I
Verboort Road, Martin Road, 19th Avenue, Maple Street I Fern Hill Road, and B Street.
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Existing Future Base ODOT
Standard

Level of Volume I Level of Volume I Volume I
Intersection Service Capacity Service Capacity Capacity

Unsignalized Intersections

Highway 47/Purdin Road AID 0.71 A/F >1.0 0.70

Highway 47/David Hill Road - - AlF 0.82 o.ss
Highway 47/0ak Street A/C 0.14 AlF 0.85 0.99

Highway 47/Martin Road AID 0.73 A/F >1.0 0.99

Highway 47/24th Avenue A/C 0.19 AlE 0.52 0.99

Highway 47/19th Avenue AID 0.42 A/F >1.0 0.99

Highway 47/Poplar Street A/C 0.31 AlE 0.55 0.99

Highway 47/Maple Street A/F 1.00 A/F >1.0 0.99

Highway 47/Elm Street AID 0.45 AlF 0.72 0.99

Highway 47/B Street A/C 0.37 A/F 0.84 0.75

Signalized Intersections

Highway 47/Sunset Drive C 0.36 D 0.52 0.99

Highway 47/Pacific Avenue D 0.92 E 0.94 0.99

Bold text indicates intersections failing to meet minimum performance standards.

The intersection operations analysis above indicates several notable patterns in travel
demand:

• New development in the northwest section of the City is driving increased demand at
Purdin Road I Verboort Road, even with a new intersection at David Hill Road.

• In the northern section of the City, growth in demand is significant for southbound
travel (from metro Portland) making left turns onto Highway 47, especially at Martin
Road.

• Growth in demand at Pacific Avenue and Highway 47 does not result in performance
below operating standards, but significant delay does exist, as the vic ratio (0.98)
approaches the minimum standard (0.99). A southbound right turn lane would
improve performance, as could another alternative route (such as tile 23'd/ 24th

Avenue extension.)
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Pedestrian/Bicycle Deficiencies

In addition to demand created by motor vehicles, pedestrian and bicycle demand should also
be served at several crossing points along Highway 47. The only existing signali zed
pedestrian crossings are at Pacific Avenue and Sunset Drive. With only two controlled
crossings in all of Forest Grove, a signifi cant barrier-effect exists for pedestrian and bicycle
traffic attempting to cross the Highway. Signali zed intersections provide an opportunity to
for safe pedestrian and bicycle crossings.

Worn footpaths indicate the demand for an additional Highway 47 crossing south of Pacific
Avenue, particularly where development exists on both sides of the Highway near 19th

Avenue and Poplar Street . Demand for bicycle and pedestrian travel may also warrant a
crossing at the Maple Street / Fern Hill Road intersection. An additional crossing to the
north, between Sunset Road and Pacific Avenue is also desirable, especially south of 24th

Avenue where there are more developed land uses on both sides of the highway. ODOT is
already conducting a crosswalk review at 23,dAvenue.

Alternatives Considered

Access management (e.g. driveway consolidation or elimination, lane channelization, shared
access easements, and local connectivity options) is considered for study area roadways in
this analysis, but is not discussed for private accesses. The access alternatives include several
variants of new roadways and closures of existing access points on Highway 47 in an effort
to maintain or impro ve acces s management along the corridor. Access management for
private driveways will be addressed independently, on a case-by-case basis, in the full
Highway 47 Access Management Report.

While there are no forecasted needs for additional corridor capacity based on forecasted
Highway 47 volumes, the alternatives analysis includes discu ssion of roadway widening to
provide improved operations for vehicles making turns at existing and proposed
intersections. Capacity enhancements considered include tum lanes, traffic signals, and
signal timing impro vements.

Local road network impro vements can improve connectivity and reduce demand on Highway
47 by providing parallel routing alternatives. Several local street connections are considered
to direct demand to traffic signals and impro ve overall system operational efficiency.

The need for pedestrian and bicycle crossings on Highway 47 has been identified and will be
considered as part of the decision making process for location ofnew traffic signals. Mid
block crossings were proposed between near 19th Avenue and 23'd A venue. However, given
the forecasted operational deficiencies at existing highway intersect ions, a mid-block
cross ing was removed from consideration after discussion with ODOT, Forest Grove City
staff, and the Project Advisory Committee. Any new traffic signal should include crosswalks
for pedestrians.
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Strategies To Address Operational Deficiencies

There are three overall strategies to respond to the identified operational deficiencies at these
unsignalized intersections: construct a traffic signal or other capacity enhancements (such as
new lanes), provide an alternative route of travel to reduce demand , or tolerate the delay.
There are positives and negatives to each approach.

• Signalizing Intersections - This is the simplest theoretical solution, but decreases
mobility for travelers on Highway 47 and conflicts with ODOT signal spacing
standards (half a mile between signals).

• Alternative Travel Routes - This would provide local circulation options by
constructing roadways with new intersections on Highway 47. However, additional
intersections could compromise the safety and operations on Highway 47 and also
conflict with access spacing standards and objectives.

• Tolerate Delay - This strategy is the lowest cost approach and recognizes that delays
are limited to minor approaches during peak hour conditions. It is possible that such
delays would result in travelers rerouting to other roadways without excessive delay.
However, delay on minor street approaches may encourage unsafe driving practices.

Table 3 summarizes the genera lized benefits of each approach from the perspective of
relative safety, accessibility, mobility and pedestrian and bicycle connectivity.

• Safety considerations aim to prevent accidents by staying true to standards that limit
conflicts and unsafe operations.

• Accessibility is improved by providing more direct options for travel routing.

• Improved mobility entails decreasing travel times and limiting delay. Mobility on
Highway 47 is compromised when signals are constructed, speeds lowered, and
additional access points added.

• Good bicycle and pedestrian connectivity limits barriers to direct travel for these
modes and makes them more attractive options relative to motor vehicle travel.

Table 3 - Benefi ts to Strateg ies Matrix
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A mixed approach that includes alternative travel routes and new signals at a few targeted
locations could potentially address the issues identified most effectively, and without
compromising the integrity of travel on Highway 47.

Proposed Corridor Scenarios

Six scenarios were created in an attempt to balance serving the various components of travel
demand without compromising Highway 47 performance and standards. These alternatives
are not the only options available in Forest Grove . Rather, they serve to illustrate a toolbox of
design choices that could be made to balance the safety, mobility, accessibility and
connectivity needs of the City's transportation system and the Highway.

For each proposed alternative the significant changes in forecasted travel patterns will be
described as well as the operations summary, additional mitigations required to meet
operational standards, and analysis of relative advantages and disadvantages. Future forecast
volumes are based on the Metro travel demand forecast model and post-processed 2030
forecast volumes. Traffic operations are based on Highway Capacity Manual methodology.

While operations are analyzed for all study intersections, the Highway 47 intersections with
B Street and Verboort Road / Purdin Road are not included in illustrations of the alternatives.
This is done to highlight the differences between access alternatives. No alternative access
scenarios are considered for these roadways because they are located outside the urban
growth boundary. New roadways outside of the urban growth boundary would be unlikely to
comply with state policy when other alternatives exist. The projects to consider at these
intersections will be intersection-specific (e.g. tum lanes , traffic signals, roundabouts.)

Alternative 1

Alternative I is the TSP Base scenario, which includes a local connection via the 23rd/24th

Avenue extension, as identified in the Metro Regional Transportation Plan. Extension of 24th

Avenue to Highway 47 would require a grant of access from ODOT. A new traffic signal at
the intersection of24th Avenue is included, based on need created by the projected traffic
demand.

Travel Pattern Changes

As a result of the 23rd/24th Avenue extension there are changes expected to traffic volumes at
the Pacific Avenue intersection, relative to the AMP Base scenario. Southbound left turns
and westbound right turns increase, with reductions in east and westbound through traffic.
With improved access at the 24th Avenue, there is less demand at the Oak Street / Porter
Road intersection. There are no significant changes to Highway 47 traffic volumes south of
19th Avenue or west of Oak Street.

Operations Summary

Table 4 summarizes the findings of the operations analysis for Alternative I and compares
operations to the Base scenario. There are no significant changes to the intersections that fail
to meet performance standards. Delay is slightly increased at the Pacific Avenue / Highway
47 intersection due to the increase in turn movements, however operations at the Oak Street /
Porter Road intersection are improved.
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Base Alternative 1

Level of Volume / Level of Volume /
Intersection Service Capacity Service Capacity

Vns/gnal/zed Intersect/ons

Highway 47/Purdin Road A/F >1.0 A/F >1.0

Highway 47/David Hill Road A/F 0.82 AlF 0.88

Highway 47/0ak Street AlF 0.85 AID 0.38

Highway 47/Martin Road A/F >1.0 A/F >1.0

Highway 47/24th Avenue AlE 0.52 B' 0.62

Highway 47/19th Avenue A/F >1.0 A/F >1.0

Highway 47/Poplar Street AlE 0.55 AID 0.50

Highway 47/Maple Street A/F >1.0 A/F >1.0

Highway 47/Elm Street A/F 0.72 A/F 0.72

Highway 47/B Street A/F 0.84 A/F 0.84

Signalized Intersections

Highway 47/Sunset Drive D 0.52 C 0.50

Highway 47/Pac ific Avenue E 0.94 E 0.93

*Signalized intersection III alternative.

Additional Mitigations
Additional mitigations needed to meet Highway 47 operational standards and address safety
concerns in this altemati ve are likely to include:

• Roundabout at Purdin Road / Verboort Road
• Widening to three lanes at David Hill Road
• Traffic signal at Martin Road
• Westbound right tum lane on 19th Avenue
• Traffic signal at Maple Street / Fern Hill Road
• Traffic signal at B Street

Analysis
While the 23'd/24th Avenue extension is projected to remove some traffic from Pacific
Avenue, it does not address the operational deficiencies projected at Martin Road, 19th

Avenue, or Maple Street intersections.

Given the proximity of the 23' d/ 24th Avenue extension and the Martin Road intersection
(approximately 600 feet away), a signal would not be included at both locations without
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vio lating ODOrs desired signal spac ing standards. The proximity of the rai l crossing may
present difficulties for placement of a signal at this location.

Without a traffic signal at the Marti n Road intersection, demand for turns at Martin Road
would likely reroute during congested periods and sprea d between Porter Road and Verboort
Road .

As in the Base scenario , Highway 47 should be widened to three lanes near David Hill Road
to avoid safety concerns and delay resulting from northbound blockage on the Highway from
vehicles attempting to make left turns to David Hill Road .

Summary

Alternative I provides a pedestrian crossi ng across Highway 47 at 24th Ave nue. It also
adheres to the ODOT minimum traffic signal spacing targets and provides an improved local
access for industria l areas. Lower demand at the Oak Street/Porter Street intersection reduces
delay for turning vehicles at the intersection. However, the five operat iona l deficiencies
identified in the Base scenario for vehicles turn ing onto Highway 47 are not addressed and
the Pacific Avenue intersection is not significantly improved.

Alternative 2

Alternat ive 2 modifies the alignment of the 23'd/24th Avenue extension by connecting it to
Martin Road. Access to 24th Avenue wes t of Highway 47 is retained, but would be restricted
to right in and right out turns on the west leg. Given the new access point , the Oak Street /
Porter Road intersection is closed to maintain the existing access control and direct demand
to the traffic signal at Martin Road via a local street connection. Extension of 24th Avenue to
Martin Road wou ld requi re a grant of access from ODOT. This could be aided by closing
Oak Stree t and Porter Road .

A new traffic signal is located at the Maple Street / Fern Hill Road intersection. Local stree t
connections are recommended to Fern Hill Road to provide circulation alternatives south of
Highway 47 and maximize the usage of the signalized crossing at Maple Street. This
intersection woul d serve as a bicycle and pedestrian crossing as well .

Travel Pattern Changes

Connecting the 23rd/24 th Avenue extension to Martin Road draws a small amount of traffic
away from the northern intersections at Purdin Road / Verboort Road, David Hill Road, and
Sunset Drive. Instead of turning left, much of the southbound traffic on Marti n Road travels
through the proposed extension to 23'd Avenue. The traffic signal at Maple Street / Fern Hill
Road combined with local connections to Elm Street and Poplar Street reduces the left
turn ing vehicles at these intersections and is effec tive at re-routing demand to the signal ized
intersection.
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Operatio ns Summary

Table 5 sununarizes the findin gs of the operations analysis for Alternative 2. With Oak
Streeet / POJ1er Road access closed and a traffic signal at Martin Road, the operational issues
north of 24th Avenue are limited to Purdin Road / Verboort Road. The additional light tum
volumes at 24th Avenue create a new operational issue at this intersection . The traffic signal
at Maple Street / Fern Hill Road , combined with local connections to Elm Street and Poplar
Stre et, improves operations at all three intersections. Operational issues remain at the Purdin
Road / Verboort Road, 19th Avenue, and B Street intersections.

Tab le 5 - Highway 47 Intersection Operations (A lternative 2)

Base Alternative 2

Level of Volume I Level of Volume I
Service Capacity Service Capacity

Inte rsect ion

Unsignalized Intersections

Highway 47/Purdin Road A/F >1.0 A/F >1.0

Highway 47/David Hill Road NF 0.82 AlE 0.76

Highway 4710ak Street NF 0.85 - -
Highway 47/Martin Road A/F >1.0 B' 0.66

Highway 47/24th Avenue N E 0.52 NF >1.0

Highway 47/19th Avenue A/F >1.0 NF >1.0

Highway 47/Popiar Street N E 0.55 N B 0.19

Highway 47/Maple Street A/F >1.0 8 0.69

Highway 47/Elm Street A/F 0.72 N E 0.56

Highway 47/B Street NF 0.84 N F 0.84

Signalized Intersections

Highway 47/Sunset Drive D 0.52 C 0.50

Highway 47/Pacific Avenue E 0.94 E 0.93

*Signalized inters ection III alternative.

Additional Mitigations

Additional mitigations needed to meet Highway 47 operational standards in this alternative
are likely to include :

• Roundabout at Purdin Road / Verboort Road
• Widening to three lanes at David Hill Road
• Traffic signal at 24 th Ave nue
• Westbound right tum lane on 19th Avenue
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Analysis

The proposed 23'd/24 th Avenue extension addresses the operational deficiency at Martin
Road and, in conjunction with the Oak Street / Porter Road access closure, directs traffic
towards traffic signal s. ODOT traffic signal spacing and access spacing standards are
maintained. However, the pedestrian crossing at Martin Road is located further from the
areas of pedestrian demand.

A new operational deficiency is created from the new access at 24th Avenue. Given the
proximity of the Martin Road intersection, a signal would not be included at both locations.
The proximity of the rail crossing may present difficulties for placement of a signal at this
location as well.

A traffic signal at the Maple Street / Fern Hill Road intersection addresses the operational
issue identified. Local street access provides alternatives to making turns at unsignalized
Highway 47 intersections. Traffic demand may re-direct to the signal at Maple Street / Fern
Hill, which would improve the delay experienced for vehicles turning onto Highway 47 from
Elm Street and Poplar Street.

Snmmary
The 'extension of 23,d/24th Avenue to connect with Martin Road would provide a traffic
signal for the demand from the northwest. Closing highway access to Oak Street / Porter
Road directs demand to the new traffic signal and maintains current access spacing .
However, a new operational issue is introduced at 24th Avenue by providing a new access at
the west leg of the intersection. In addition, pedestrian traffic is not well served by a crossing
located on the fringe of the urban growth boundary, and the Pacific Avenue intersection
operations remain at LOS E.

Constructing a traffic signal at Maple Street / Fern Hill Road with local connections to Elm
Street and Poplar Street addresses the operational deficiency at Maple Street / Fern Hill and
improves operations at all three intersections while providing improved connectivity away
from the Highway.
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Alternative 3

In Altemative 3, the 24th Avenue extension is not constructed and the Martin Road access is
closed. Traffic is instead oriented towards the proposed traffic signal at the intersection of
Oak Street / Porter Road. Access at David Hill Road is restricted to right tums .

The 19th Avenue / Pacific Avenue couplet is extended to Highway 47 with a traffic signal at
19th Avenue and a northbound free right tum lane constructed on Highway 47 for vehicles
travelling east to Pacific Aven ue. Another traffic signal is located at Maple Street.

Travel Pattern Changes

Prohibiting left hand tums at David Hill Road increases left tums at Sunset Drive. As would
be expected, closure of Martin Road directs traffic to the traffic signal at Oak Street / Porter
Road. The extension of the 19th Avenue / Pacific Avenue couplet to Highway 47 splits the
Pacific Avenue volume between two intersections . Volume increases on Highway 47
between 19th Avenue and Pacific Avenue.

Fewer through trips travel via the segment of Highway 47 near Pacific Avenue, and tuming
volumes from minor street approaches, such as B Street and Poplar Street are altered.

Operations Summary

Table 6 summarizes the findings of the operations analysis for Alternative 3. With Martin
Road access closed and a traffic signal at Oak Street / Porter Road , the operational issues
north of Pacific Avenue are limited to the Purdin Road / Verboort Road intersection.

Compared to the Base scenario, vehicles tuming from Poplar Street are more inclined to
make left tums than right turns, creati ng an operatio nal issue at Poplar Street. Additional tum
movements are also forecasted for B Street as a result ofless attractive travel on Highway 47,
resulting in increased delay at the intersection. The operational issue identified in the Base
scenario remains at the Purdin Road / Verboort Road intersec tion.
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Base Al ternative 3

Level of Volume I Level of Volume I
Service Capacity Service Capacity

Intersectio n

Unsignalized Intersections

Highway 47/Purdin Road A/F >1.0 AlF >1.0

Highway 47/David Hill Road A/F 0.82 AlB 0.21

Highway 47/0 ak Street AlF 0.85 C' 0.78

Highway 47/Martin Road AlF >1.0 - -
Highway 47/24th Avenue AlE 0.52 AlE 0.54

Highway 47/19th Avenue A/F >1.0 C 0.76

Highway 47/Poplar Street AlE 0.55 A/ F 0.99

Highway 47/Maple Street A/F >1.0 A 0.63

Highway 47/Elm Street A/F 0.72 AlF 0.69

Highway 47/B Street A/F 0.84 A/F >1.0

Signalized Intersections

Highway 47/Sunset Drive D 0.52 D 0.60

Highway 47/Pacific Avenue E 0.94 C 0.77

*Signalized tntersectton III alternative.

Additional Mitigations

Additional mitigations needed to meet Highway 47 operational standards and address safety
concerns in this alternative are likely to include:

• Roundabout at Purdin Road / Verboort Road
• Dual eastbound left tum lanes and a westbound right tum lane on 19th Avenue

approac hing Highway 47
• Westbound right tum lane on Poplar Street
• Traffic signal at B Street

Analysis

The proposed left turn restrictions at David Hill Road would limit the delays experienced at
this intersection and would not require widening Highway 47 to three lanes along this
segment. Left turn volume would shift to the Sunset Drive intersection in this scenario,
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increasing delay at the intersection, though remaining within operational standards. Th e
potential effects of re-routing local traffic from David Hill Road to Sunset Drive include
additional traffic and delays along Sunset Drive and the conn ecting streets in the downtown
area.

The proposed signal at Oak Street I Porter Road combined with the closure of access at
Mart in Road would improve access management on Highway 47 while providing adequate
spacing between signals. However, the scenario would not provide a bicycle and pedestrian
crossings acro ss Highway 47 at a loca tion that serves demand in the vicinity of Quince Street
(Highway 47 between Pacific Avenue and 24th Avenue).

The extension of the 19th Avenue I Pacific Avenue couplet, with a channelized and free
flowing northbound right tum on Highway 47 allows for more efficient traffi c signal phasing.
With fewer phases required for one-way traffic, both the proposed signal at 19th Avenue and
the Pacific Avenue intersection are forecasted to operate at LOS C. However, additional
traffic volume combined with additional traffic signals may make travel along this segment
of Highway 47 less attra ctive for through trips. As a result, increases in some tum volumes
from minor street approaches at 19th Avenue and B Street would degrade operations at these
intersections or require additional mitigation.

A traffic signal at the Maple Street I Fern Hill Road intersect ion addresses the operational
deficiency identified there. Without the local street connectivity to Elm Street and Poplar
Street, as identified in Alternative 2, the traffic signal doe s not provide significant benefit to
those intersections.

Summary

The extension of the one-way Pacific Avenue and 19th Avenue couplet improves operations
at the Highway 47 intersections by splitting demand between two signals. However, the
additional volume on the Highway and additional delay created by having two signals may
make through travel along Highway 47 less attractive. Resulting changes to tum demand at
Poplar Street and B Street increases delay on those approaches and may require additional
mitigation. This scenario would require further study to identify detailed operational
interactions and coordination priority between Pacific Avenue and Highway 47. The two
intersections are in close proximity and would violate both signal spacing and access spacing
standards for Highway 47 . Thi s proposal would also require right-of-way acquisition and
make pedestrian crossings more difficult.

A traffic signal at the Oak Street I Porter Road intersection would not provide an effective
pedestrian crossing, but would serve the vehicular traffic demand from the northwest. When
combined with closing highway access to Martin Road, traffic is directed to the proposed
traffic signal and existing access spacing is improved .
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Alternative 4 examines the impacts of removing the existing traffic signal at Sunset Drive
and installing a new signal at David Hill Road. A new Highway 47 access between Sunset
Drive and Oak Street would is constructed along the Hawthorne Street alignment. The
23rd/24th Avenue extension is also included.

Extending 19th Avenue to Highway 47 as a two-way street differs from Alternative 3, which
extended the one-way street couplet configuration. ODOT has conditionally approved a grant
of access at 19th Avenue for right turns.

A local access road is constructed that connects Fern Hill Road to Elm Street , where a new
signal would be located instead of at the intersection of Maple Street / Fern Hill Road and
Highway 47.

Travel Pattern Changes

The improved connectivity provided by new access points to Highway 47 at Hawthorne
Street and 24th Avenue draw volume away from other intersections. The extensions of
23'd/24th Avenue and 19th Avenue remove some traffic volume from Pacific Avenue.

The traffic signal at Elm Street combined with the local connection between Elm Street and
Fem Hill Road shifts some left turn volume at Highway 47 from Maple Street / Fem Hill
Road to Elm Street.

Operations Summary

Table 7 summarizes the findings of the operations analysis for Alternative 4. The proposed
changes to David Hill Road, Sunset Drive, and the new access at Hawthorne Street all result
in operational performance at the Highway 47 intersections that fall within standards, as the
demand for tum movements is split between these intersections as well as Oak Street and 24th

Avenue. The Martin Road intersec tion continues to fail to meet minimum performance
standards.

The 19lh Avenue intersection, which already fails to meet performance standards as a three
leg intersection, is further degraded with the extens ion to Highway 47. The Poplar Street
intersection sees improved operational performance as some vehicles turn right instead of
left, in order to take advantage of the improved local access via 19th Avenue.

The Maple Street / Fern Hill Road intersectio n with Highway 47 continues to have
operational issues despite the local access to Elm Street and the proposed traffic signal at
Elm Street and Highway 47.
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Base Alternative 4

Level of Volume I Level of Volume I
Service Capacity Service Capacity

Intersection

Unsigna/ized Intersections

Highway 47/Purdin Road A1F >1.0 A/F >1.0

Highway 47/David Hill Road A1F 0.82 A* 0.57

Highway 47/Hawthorne Street . - AIC 0.68

Highway 47/0 ak Street A1F 0.85 A1F 0.76

Highway 47/Mart in Road A/F >1.0 A/F >1.0

Highway 47/24th Avenue AlE 0.52 a- 0.63

Highway 47/19th Avenue A/F >1.0 A/F >1.0

Highway 47/Poplar Street AlE 0.55 A/C 0.29

Highway 47/Maple Street A/F >1.0 A/F >1.0

Highway 47/Elm Street A/F 0.72 A * 0.63

Highway 47/8 Street A/F 0.84 A/F 0.81

Signalize d Intersections

Highway 47/Sunset Drive D 0.52 AID"'· 0.48

Highway 47/Pacific Avenue E 0.94 E 0.96

*Signalized intersection III alternative.
**Stop-comrolled intersection in alternative.

Additional Mitigations

Add itional mitigations needed to meet Highway 47 operational standards in this alternative
are likely to include:

• Roundabout at Purdin Road I Verboort Road
• Widening to three lanes at David Hill Road
• Traffic signal at Martin Road
• Widening to three lanes at Hawthorne Street
• Traffic signal at 19th Avenue
• Traffi c signal at Maple Street I Fern Hill Road
• Traffic signal at B Street
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Analysis
The proposed signal at David Hill Road, together with roadway extensions to Highway 47
for Hawthorne Street and 23'd/24th Avenue, draw enough demand away from Sunset Road
that the intersection continues to meet performance standards with stop signs on Sunset
Drive. However, the demand for left turns from Highway 47 to David Hill Road and
Hawthorne Street would necessitate expanding this segment of Highway 47 to three lanes to
avoid significant blockage to through traffic on the Highway and preserve safe operations.
While local access to the Highway is improved via the Hawthorne Street and 23'd/24th

Avenue extensions, the need to provide a signalized intersection for traffic between Forest
Grove and the northwest is not addressed in this scenario. The Martin Road intersection
continues to fail to meet operational performance standards

Although the improved connectivity at 24th Avenue and 19th Avenue reduces the overall
volume at the Pacific Avenue intersection in the east and west directions, the north and south
volumes increase, resulting in slightly increased delay at the intersection.

Extending 19th Avenue as a two-way street to Highway 47 results in a four-leg intersection
that fails to meet performance standards based on the projected travel demand . The
intersection has operational issues as a three leg intersection as well . While these may be
adequately addressed with an additional tum lane on 19th Avenue, a traffic signal would be
required if the intersection includes a fourth leg.

A traffic signal at the Elm Street intersection, rather than the Maple Street / Fern Hill Road
intersection, fails to addresses the operational deficiency identified in the Base scenario.
Maple Street / Fern Hill Road has higher forecasted volumes in 2030 and, even with a local
connection to Elm Street, would face significant delay for vehicles turning onto Highway 47.

Summary

Alternative 4 provides additional circulation options and improved local access to Highway
47 via extensions at Hawthorne Street, 24th Avenue and 19th Avenue. Although local access
is impro ved, the alternative does not address the deficiencies identified in the Base scenario
and increases delay at the Pacific Avenue intersection.

Alternative placements of traffic signal s at David Hill Road and Elm Street do not provide
significant operational benefits and may not meet future signal wan-ants based on forecasted
travel demand. The intersections of B Street and Purdin Road / Verboort Road fail to meet
operational performance standards, as identified in other alternatives.
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Alternative 5

Altemative 5 is based on the preferred solution identified in the 1996 Environmental Impact
Study for the Highway 47 Bypass. The study proposed a five-lane roadway near the current
Highway 47 alignment (between Pacific Avenue and 24th Avenue) with a separated local
frontage road east of the roadway . The roadway would require land acquisition to the west of
Highway 47.

The altemative also identifies no new connection to Highway 47 at David Hill road and
includes construction of a traffic signal at the Maple Street / Fern Hill Road intersection.

Travel Pattern Changes

As a result of no new access to Highway 47 being provided at David Hill Road, through
traffic volumes increase at the Purdin Road / Verboort Road intersection relative to the Base
scenario. The Sunset Drive intersection is projected to have higher tum volumes.

Widening of Highway 47 between 24th Avenue and Pacific Avenue would make the route
more attractive to through travel, resulting in higher overall traffic volumes at intersections
south of Sunset Drive. Right tum volumes from B Street onto the Highway are forecasted to
decrease, but left tums increase slightly as a result of a more attractive route of travel along
Highway 47 north of the intersec tion.

Operations Summary

Table 8 summarizes the findings of the operations analysis for Altemative 5. The Maple
Street / Fern Hill Road intersection meets minimum performance standards with a traffic
signal constructed. The other four intersections that fail to meet performance standards in the
Base scenario remain as operational issues in this altemative. Operational performance is
slightly degraded at B Street and Sunset Avenue as the result of additional left turns
compared to the Base scenario. Operations at the Pacific Avenue intersection improve to
LOS D with the additional lanes constructed by the proposed widening.
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Base Alternative 5

Level of Volume I Level of Volume I
Service Capacity Service Capacity

Intersection

Unsignalized Intersections

Highway 47/Purdin Road AlF >1.0 A/F >1.0

Highway 47/David Hill Road AlF 0.82 - -
Highway 4710ak Street AlF 0.85 AlE 0.72

Highway 47/Martin Road A/F >1.0 A/F >1.0

Highway 47/24th Avenue AlE 0.52 AlF 0.61

Highway 47/19th Avenue A/F >1.0 A/F >1.0

Highway 47/Poplar Street AlE 0.55 AlE 0.55

Highway 47/Maple Street AlF >1.0 B' 0.71

Highway 47/Elm Street A/F 0.72 Al F 0.74

Highway 47/8 Street A/F 0.84 A/F >1.0

Signalized Intersections

Highway 47/Sunset Drive D 0.52 D 0.57

Highway 47/Pacific Avenue E 0.94 D 0.80

*Signalized tntersectton III alternative.

Additiona l Mitigati ons

Add itional mitigat ions needed to meet Highway 47 operational standards in this altemative
are likely to include:

• Roundabout at Purdin Road / Verboort Road
• Traffic signal at Martin Road
• Westbound right tum lane on 19th Avenue
• Traffic signal at B Street

Analysis

Widening of Highway 47 betwe en Pacific Avenue and 24th Avenue would allow for higher
speeds of travel and decreased delay and queuing at the Pacific Avenue intersection. As a
result, travel along this segment becomes more attractive . Current access and signal spacing
is maintained and no construction or widening is necessary beyond the identified segment
between I9th Avenue and 24th Avenue.



Forest Grove TSP / Highway 47 AMP
Access Management Alternatives

MEMORANDUM
June18, 2009
Page 24 of32

Delays on B Street are slightly degraded as a result of forecasted increases in left turns onto
the highway. The Sunset Drive intersection is also forecasted to experience more delay as a
result of additional left turn demand that could be served by David Hill Road.

Serving demand between Forest Grove and the northwest is not addressed in this scenario.
The Martin Road intersection continues to fail to meet operational performance standards.
There are also no pedestrian or bicycle crossings identified north of Pacific Avenue.

With no access to Highway 47 from David Hill, the demand on the current roadway network
and the Sunset Drive intersection is increased. However, the intersection continues to meet
performance standards and remains forecasted to perform at LOS D.

Summary

Alternative 5 improves mobility for travel along Highway 47 by allowing for higher speed
travel and reducing congestion at the Pacific Avenue intersection. Traveler delay at the
Pacific Avenue intersection would be significantly improved. However, the costs ofproperty
acquisition and reconstructing Highway 47 and the Pacific Avenue intersection would be
substantial, and most of the operational deficiencies identified in the Base scenario are not
addres sed. Also, no new pedestrianlbike crossings are provided beyond the Maple Street /
Fern Hill Road intersection.

Not providing access to Highway 47 via David Hill Road would not create any operational
deficiencies but would reduce accessibility and increase out of direction travel for some
travelers.
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I Hill Road intersection includes a new traffic
md Poplar Street.

Alternative 6

Alternative 6 includes the 23'd/24th Avenue extension as well as an extension of Yew Street
north to Martin Road. Martin Road is closed at Highway 47 to focus traffic demand to the
Yew Street and 23,·d/24th Avenue extensions

David Hill Road is restricted to right turns to limit conflicts and delay at the intersection,
while still providing local access to Highway 47. An additional southbound right tum lane
would be constructed at the Pacific Avenue intersection.

As in Alternative 2, the Maple Street · 
signal and local connections to Elm S

Travel Pattern Changes

Prohibiting left turns at the David Hill Road intersection increases left turns at the Purdin
Road / Verboort Road and Sunset Drive intersections.

Some movements at the intersection of Oak Street / Porter Road are increased as a result of
the 23'd/24th Avenue extension and closed access at Martin Road, but overall volume
decreases at the intersection.

Volume at the Pacific Avenue intersection decreases slightly as the result of the 23'd/24th

Avenue intersection. Volumes at Elm Street and Poplar street decrease by providing greater
connectivity to Fern Hill Road and the proposed traffic signal at Highway 47 and Maple
Street / Fern Hill Road.

Operations Summary

Table 9 summarizes the findings of the operations analysi s for Alternative 6. The Maple
Street / Fern Hill Road intersection meets minimum performance standards with a traffic
signal constructed, as does 24th Avenue with the proposed 23,d124th Avenue extension.
Closure of Martin Road does not result in any new operational issues in this alternative.
Operations at the Pacific Avenue intersection improve to LOS D with the additional
southbound right tum lane and changes in traffic patterns resulting from the proposed
roadway extensions. The Purdin Road / Verboort Road , 19th Avenue and B Street
intersections continue to fail to meet minimum performance standards .
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Base Alternative 6

Level of Volume 1 Level of Volume /
Service Capacity Service Capacity

Intersect ion

Unsignalized Intersections

Highway 47/Purdin Road A/F >1.0 A1F >1,0

Highway 47/David Hill Road A/F 0.82 AlB 0.20

Highway 47/0ak Street AlF 0.85 AID 0.31

Highway 47/Martin Road A/F >1.0 . .

Highway 47/24th Avenue AlE 0.52 B· 0.58

Highway 47/19th Avenue A/F >1.0 A/F >1.0

Highway 47/Poplar Street AlE 0.55 AlC 0.20

Highway 47/Mapie Street Al F >1.0 B· 0.74

Highway 47/Elm Street A/F 0.72 AID 0.50

Highway 47/B Street A/F 0.84 A/F 0.83

Signalized Intersections

Highway 47/Sunset Drive D 0.52 E 0.65

Highway 47/Pacific Avenue E 0.94 D 0.88

"Signalized tntersection 1Il alternative.

Ad ditio na l M itigations

Additional mitigations needed to meet Highway 47 operational standards in this alternative
are likely to include:

• Round about at Purdin Road / Verboort Road
• Westbound right turn lane on 19th Avenue
• Traffic signal at B Street

Ana lysis

Restricting David Hill Road to right turns to and from Highway 47 would mitigate the need
to widen the Highway along this segment from its current two lane section to a third lane.
With left turns allowed, the third lane is necessary to prevent nort hbound left turns from
blocking the Highway. Local access would be provided for right tum movements, but left
turns would rero ute to Purdin Road or Sunset Drive .
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By closing Martin Road and tying the proposed Yew Street extension into the proposed 24th

Avenue extension and traffic signal at Highw ay 47, two major needs are addressed
simultaneously. An effective pedestrian crossing is created and a traffic signal crossing at
Highway 47 between Forest Grove and the northwest is provided . Some local traffic that
would otherwise travel via Highway 8 and Highwa y 47 would use the parallel routes on Yew
Street and 24th Avenue . However, the feasibility of the proposed Yew Street extension is
unclear given the location of the project in the vicinity of environmentally sensitive wetlands
north of 24th Avenue and outside of the Urban Growth Boundary.

The southbound right tum lane at the Pacific Avenue intersection improves the critical
movement at the intersection and addresses some of the operational concerns and queuing at
the intersection, although delays during the PM peak period remain significant (LOS D).

Constru cting a traffi c signal at Maple Street / Fern Hill Road with local connections to Elm
Street and Poplar Street addresses the operational deficiency at Maple Street/Fern Hill and
improves operations at all three intersections while providing improved connectivity away
from the Highway.

Summary
Alternative 6 addresses most of the operational issues identified for Highway 47 and
observes ODOT traffic signal spacing standards and access management objectives. Traffic
is directed to the proposed signals at 24th Avenue and Maple Street / Fern Hill Road by
providing new connections that are parallel to existing ODOT highways and encouraging a
"grid" of roadways . Pedestrian and bicycle crossing are added to the north and south of
Pacific Avenue near current and planned development.

The feasibility of the Yew Street extension and connection with the planned extensions of
24th Avenue and Halladay Street in Cornelius would require further study.
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Summary of Findings By Alternative

Table 10 lists key objectives and issues identified for future conditions. Each alternative is
included to illustrate objectives addressed by each alternative and which deficiencies remain.

Table 3 - Objectives and Issues Addressed By Alternative

Object ive I Issue
Alternative

Base 1 I 2 I 3 I 4 I 5 I 6
Safety - Doorational Issues

Mobility Standard - Highway 47/Purdin Road
Significant Delay - Highway 47/David Hill Road • • • •
Significant Delay - Highway 47/Sunset Drive • • • • - • !

Significant Delay - Highway 4710ak Street • • • •
Mobili ty Standard - Highway 47/Martin Road • • •
Mobility Standard - Highway 47/24th Avenue • • •
Significant Delay - Highway 47/Pacific Avenue • •
Mobility Standard - Highway 47/19th Avenue •
Mobility Standard - Highway 47/Poplar Street • • • • • •
Mobility Standard - Highway 47/Maple Street • • • •
Significant Delay - Highway 47/Elm Street •
Mobility Standard - Highway 47/B Street

Safety - Maintain Currant Access Saacino
near Hawthorne Street • • • • • •
near Oak Street I Martin Road I 24th Avenue • • • •
near Pacific Avenue 119th Avenue • • • • •

Safety / Hiahwav Mobilitv - Additional Costs
No Hwy 47 widening necessary near David Hill Road • • I •
No Hwy 47 widening necessary near Elm Street • • • • • I •

High way Mobilitv - Signal Spacing
Maintain signal spacing near Martin Road/24th Avenue • •
Maintain signal spacing near 19th Avenue • • • • • •
Maintain signal spacing near Maple Street/Oak Street • •

PedestrianlBicvcle Connectivity
Pedestrian Crossing North of Pacific Avenue I I • I , • •
Pedestrian Crossing South of Pacific Avenue I I I • -

,

Accessibifitv / Local Circula tion
at David Hill Road • • • •
at Hawthorne Street •
at/near 24th Avenue • • • •
at 19th Avenue • .-

between Fern Hill Road, Elm Street, and Poplar Street • -- •
• Addressed in alternative

Partially addres sed in alternative
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Summary of Findings By Intersection
The following section discusses each intersection under forecasted 2030 operating
conditions. The findings from the alternatives analysis are summarized.

Purdin Road I Verboort Road

The intersection fails to meet minimum performance standards in each identified alternative
as well as under existing conditions. Because the intersection is located outside the Urban
Growth Boundary, the operational standard is lower (vic 0.70) than within the City (vic
0.99) . A traffic signal or roundabout should be constructed at this intersection to address the
current deficiency, which will continue to degrade with forecasted increases in volume.
ODOT recommends construction of a roundaboue. This is a desirable location for a
roundabout given the character of the surrounding area and safety concerns resulting from
high-speed travel. Several nearby roundabouts should make familiarity with roundabout
operations a non-issue. Were a roundabout to be constructed, the intersection would operate
at LOS B with forecasted 2030 volumes . A traffic signal would also address the operational
issue at the intersection.

David Hill Road

This intersection is projected to meet minimum performance standards as a stop-controlled
intersection, but would experience significant delay on the minor street approaches (LOS F).
Highway 47 should be widened to three lanes for safety and mobility concerns to avoid the
potential for northbound left turns to block through traffic on Highway 47. The intersection
would operate well with a traffic signal constructed, but is located near the Sunset Drive
signal (and proposed signal or roundabout at Purdin Road I Verboort Road). If the
intersection is closed or restricted to right hand turns, the some traffic would shift to the
Purdin Road I Verboort Road and Sunset Drive intersections without creating a new
operational deficiency on Highway 47.

Sunset Drive

This intersection is projected to meet minimum performance standards as a signalized
intersection in all scenarios. Therefore, no mitigations are identified. The level of service
improves when Highway 47 access is provided at nearby intersections such as David Hill
Road or Hawthorne Street. If enough access to Highway 47 is provided via other routes , the
intersection could function within performance standards with a traffic signal being replaced
by stop signs on Sunset Drive approaches.

Hawthorne Street

The proposed Highway 47 access along the Hawthorne Street aligmnent would improve
circulation and local access to the Highway and reduce tum demand and delay at other
intersections. However, it does not address any of the identified operational deficiencies and
compromises access management along Highway 47. The Highway would need to be
widened to three lanes along this section to avoid westbound left turns (to Hawthorne Street)
blocking through traffic on Highway 47.

2 Draft comments received from ODOT 3/20/2009.
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Oak Street I Porter Road

The traffic demand at Oak Street I Porter Road is heavily influenced by the potential
construction of the 23rd/24th Street extension. With construction ofthe extension, tum
volumes are relatively minor and the intersection may be a candidate for closure to maintain
access management along the Highway. Without the 23rd/24th Street extension, demand
increases and the approach experiences significant delay (LOS F in the Base scenario and
Alternative 4.)

In Alternative 3, the Martin Road access is closed and demand is directed to a signal at this
intersection. This performs well from an operational perspective, but does not address
demand for a pedestrian and bicycle crossing in the developed areas along Quince Street.

Martin Road

Martin Road provides the primary connection between Forest Grove and the northwest
(including access to Beaverton and Portland via US 26). Due to this demand , future
conditions show significant growth for westbound left turns. This intersection fails to meet
performance standards unless a traffic signal is constructed or alternative access from the
northwest to the Highway is created. If a signal is not constructed at Martin Road, an
altemative signal location should be considered in conjunction with improved connections to
direct demand away from the intersection.

24th Avenue

The intersection operates with no additional mitigation if no new access is constructed (Base
and alternatives 3 and 5). If a western approach is added, a signal would need to be
constructed to meet future minimum performance standards. The proposed traffic signal is
likely to require interconnection with the nearby railroad crossing.

Pacific Avenue

The intersection operat es with significant delay in all alternatives but remains within
minimum performance standards. The southbound queuing issue remains unless additional
capacity is added at the intersection (southbound right tum lane in Altemative 6 or full
widening to five lanes in Alternative 5). Extension of the 19th Avenue I Pacific Avenue one
way couplet (Alternative 3) would improve operations at the intersection by shifting
westbound demand to 19th Avenue and a channelized free right tum northbound from
Highway 47. Providing parallel routes via extensions at 19th Avenue or 24"1Avenue reduces
overall demand at the intersection but does not significantly impact level of service, as the
benefits from a drop in eastbound and westbound traffic is generally offset by an increase in
northbound and southbound tum movements.

19th Avenue

As with several of the other minor street approaches, the intersection is highly sensitive to the
expected number of left turns. In most alternatives, a westbound right tum lane on 19th

Avenue is needed to separate left turning vehicles . If access to Highway 47 were to be
provided via an extension of 19th Avenue to the west of Highway 47, the intersection would
require a traffic signal to meet operational performance standards. While providing improved
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local access, an extension of 19th Avenue would violate ODOT traffic signal spacing
standards and also compromise access spacing without addre ssing identified operational
deficiencies.

Poplar Street

Due to the forecasted volume on Highway 47 and a lack of separate tum lanes, the Poplar
Street approach is highl y sensitive to the number ofleft turns attempted at the intersection.
The intersection is forecasted to meet operational performance standards without
constructing a new tum lane in all alternatives with the exception of Alternative 3, where the
additional volume and signal delay expected north of the intersection on Highway 47 result
in an increase ofleft turns from Poplar Street.

Maple Street I Fern Hill Road

Without a traffic signal , this intersection fails to meet minimum performance standards in
each identified alternative as well as under existing cond itions. Operations will continue to
degrade with foreca sted increases in volume. The location meets preliminary traffic signal
warr ants with existing volumes. A traffic signal should be constructed at this intersection to
address the current defic iency. The proposed traffic signal would require interconnection
with the nearby railroad cros sing.

A signal at Elm Street, with local connection to Fern Hill Road (Alt ernative 4), does not
address the operational issue at the Maple Street I Fern Hill Road intersection with Highway
47.

Elm Street

This intersection is projected to meet minimum performance standards as a stop-controlled
intersection in all identified alternatives, but would experience significant delay on the Elm
Street approaches (LOS F). Local street connectivity to Fern Hill Road and the proposed
signal at Highway 47 would provide alternative access and reduc e delay for vehicles turning
at the intersection.

B Street

In all future scenarios, forecasted volumes at this inter section indicate a failure to meet
operational performance standards for vehicles making turns onto Highway 47. Because the
intersection is located outs ide the Urban Growth Boundary, the operational standard is lower
(vic 0.75) than intersections within the city (vic 0.99) . The intersection meets operating
standards under current conditions, but should be monitored in the future. Southbound right
turning vehicles may simply reroute to Old Highway 47 if queuing occurs at the B Street
approach. A traffic signal at the intersection would address operational issues .



Metro TAZ Land Use Summary *indudes nearby TAZs outside Forest Grove

Jurisdiction
County TAZ 2029 Assignment HH_2005 Retall05 Services05 Other05 Emp05 cHH130 Retail130 Svcs130 Other130 Emp130
Wash 1301 Washington County 78 3 40 16 58 99 3 76 19 99
Wash 1302 Washington County 72 0 0 0 0 83 0 0 0 0
Wash 1303 Washington County 16 0 0 40 40 21 0 0 43 43
Wash 1309 ForestGrove 522 132 74 616 822 477 204 143 780 1,1 27
Wash 1310 Forest Grove

80~
445 343 103 890 1,156 659 549 219 1,427

Wash 1311 Forest Grove 86 122 857 320 1299 1,425 279 1,102 493 1,875
Wash 1312 Forest Grove 875 52 22 248 321 945 75 34 333 442
Wash 1313 Forest Grove 755 5 5 221 231 778 7 8 399 414
Wash 1314 Forest Grove 322~ 0 0 10 10 731 0 0 70 70
Was h 1315 Washington County 68 0 1 155 156 85 1 1 174 176
Wash 1319 Washington County 150 0 4 43 48 190 1 8 49 58
Wash 1320 Forest Grove 652 1 28 7 36 2,021 1 45 8 55
Wash 1321 Forest Grove 560 1 41 187 229 914 1 46 293 341
Wash 1322 Forest Grove 971 121 231 424 775 1,884 182 367 532 1,081
Wash 1323 Forest Grove 875 188 327 144 659 959 276 521 237 1,035
Wash 1324 Forest Grove 293 64 229 246 538 320 108 374 460 942
Wash 1328 Washington County 29 0 0 31 31 39 0 0 34 34
Wash 1329 Washington County 4 1 1 2 3 5 1 3 4 7
Wash 1330 Forest Grove 31 17 35 1374 1426 38 36 64 1,608 1,708
Wash 1331 Washington County 8 59 46 104 209 10 98 88 484 670
Wash 1332 Washington County 58 0 0 0 0 74 0 0 0 0
Wash 1333 Washington County 1011 6 12 410 428 136 12 22 460 494
Wash 1334 Washington County 796 49 65 1104 1218 793 61 11 8 1,308 1,486
Wash 1337 Washington County 111 0 1 1 2 22' 0 1 1 3
Wash 1338 Washington County J Oli 0 1 71 72 136) 0 1 72 73

TOTAL 9033 1266 2363 5877 9501 13342 2005 3571 8,080 13660
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Level Of Service Computation Report
2000 HCM Unsignalized Method (Base Vo l ume Al terna t ive )

***********.***** ********* * ********•• ******* ** . ** ***** **** **********************
Intersection #15 19th Ave / Council Way
***.*.*.**.*.***** .**.**.* .*** *••*. ** •••************* ** ********.****
Ave rage Delay (sec/veh): 0 .6 Wor st Case Level Of Service :
**.************** *** * • • • *••* ********* ••• • ***. *•• ******. * ** ******. * *.
Approach : North Bound South Bound East Bound West Bound
Movement: L T R L T R L T R L T R
------------�---------------� �-- -------------� �---------------11---------------1
Control : Sto p Sign Stop Sign Uncontrolled Unc on t ro l l e d
Rights : Include Include Inc l ude Inc l ude
La ne s , 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0

------------1 ---------------1 1---------------11---------------1 1-- ------------ -1
Volume Module:
Base Vol : 0 0 0 50 0 0 0 910 0 0 0 0
Growth Ad j , 1.00 1. 00 1 .00 1 . 00 1 .0 0 1 . 00 1 . 00 1. 00 1.00 1 .00 1 . 00 1.00
Initial Bse, 0 0 0 50 0 0 0 910 0 0 0 0
User Ad j , 1 .001 . 00 1.00 1 .00 1 .00 1 .00 1 .00 1 . 00 1 .00 1. 00 1 . 00 1 .00
PHF Adj , 0.94 0 .94 0.94 0.94 0 .94 0 .94 0 .94 0 . 94 0. 94 0 . 94 0.94 0 .94
PHF Vol ume: 0 0 0 53 0 0 0 968 0 0 a 0
Redu c t Vo l , 0 0 0 0 0 0 0 0 0 0 0 0
Fi nalVolume , 0 0 0 53 0 0 0 968 0 0 0 0
------------1---------------11 ---------------11---------------11 ---------------1
Cr i t ical Gap Module :
Cri tical Gp:xxxxx xxxx xxxxx 6.4 XXX)( xxxxx :xxxxx xxxx xxxxx xxxxx xxxx xxxxx
Fol l o wUpTim:xxxxx xxxx. xxxxx 3.5 xxxx xxxxx xxxxx xxxx xxxxx xxxxx XXX>:: xxxxx
------------1---------------11 ---------------11 ---------------11--- ------------1
capacity Module :
Cnf 1 ic t Vol: xxxx xxxx xxxxx 4 a4 ){){XX xxxxx XXX}( xxxx xxxxx xxxx xxxx xxxxx
Potent cap . » xxxx xx.xx xxxxx 542 xxxx xxxxx xxxx xxxx xxxxx x.xxx xxxx xxxxx
Mo ve Cap .: xxxx xxxx x.xxxx~ xxxxx xxxx xxxx xxxxx xxxx xxxx xxx.x.x

~~~~~:~::~~-I~-~--~I I ~ : ~ ~ - - - - - -~I I~-~- -~I I~·~--~I
Le vel Of Service Module:
2Way95thQ: xxxx xxxx xxxxx 0 .3 xxxx xxx.xx xxxx xxxx xxxxx. xxxx xxxx xxxxx
Control Del :xxxxx xxxx xxxxx 12.4 XXX}{ xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx
LOS by Move: * * * B * * * * * * * *
Movement : LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Cap .: xxxx xxxx xxx.xx xxxx xxxx xxxxx xxxx xxxx xxxxx xxxx xxxx xxxxx
SharedQueue: xx.x..xx xxxx xxxxx xxx.xx xxxx xxxxx 0 • 0 xx.xx xxxxx xxxxx XXX}( xxxxx
Shrd ConDel :xxxxx XXX}{ xxxxx xxxxx XXX)( xxxxx 9 • 0 xxxx xxxxx xxxx.x )(XXX xxxxx
Shared LOS : * * * * * * A • * * * *
ApproachDel: xxxxxx 12 .4 xxxxxx xxxxxx
ApproachLOS: * --B"" * *
********.*****.*********************.************* ************ .******* **********
Note : Queue reported is the numbe r of cars per lane.
*****.*******•• ** **** *••*********************** ** *** ****************. ***********

Traffix 7 . 9 . 041 5 (c ) 2007 Dowl ing Assoc. Licensed to DKS ASSOC. , PORTLAND, OR
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Level Of Service computation Report
2000 HeM unsignalized Method (Base Volume Alternative)

********************************************************************************
Intersection #13 23rd Ave / B St
********************************************************************************
Average Delay (see/veh): 7.0 Worst Case Level Of service: Bf 13.4]
********************************************************************************
Approach: North Bound South Bound East Bound West Bound
Movement: L T R L T R L T R L T R
---------- --1 ----- ----------11----------'-----11- -------- ------11 -- -------------1
Control: Stop sign Stop Sign uncontrolled Uncontrolled
Rights: Include Include Include Include
Lanes; 0 0 11 0 0 a 0 11 0 a 0 0 11 0 0 0 0 11 0 0
--- ---------1---------------11---------------11--------------- 11 - ------------ --1
Volume Module:
Base Vol: 25 75 20 20 115 15 10 85 35 10 95 20
Growth Adj, 1 .001 .00 1 .00 1 .00 1 .00 1.00 1 .00 1.00 1,00 1.001 .00 1.00
Initial Bse, 25 75 20 20 115 15 10 B5 35 10 95 20
User Adj, 1 . 00 1 . 00 1.00 1 . 00 1 .00 1 .00 1 .00 1.00 1.00 1 .001 .00 1 . 00
PHF Adj, 0.B7 0.B7 0.B7 0 .B7 0 .B7 0 .B7 0 .B7 0.B7 0 .B7 0 .B7 0 .87 0 .87
PHF Volume: 29 86 23 23 132 17 11 98 40 11 109 23
Reduct Vol:G~~~ 0 0 0 0 0 0

~=~~=~~:~~~~1__~~~~_=-3~~ I--::- - -~~ - - - -~~ II--::--:~~ - - -- ~~1
Critical Gap Module:
critical Gp: 7.1 6.5 6.2 7 .2 6.6 6.3 4.1 xxxx xxxxx 4.1 xxxx xxxxx
FollowUpTim : 3.5 4.0 3.3 3.6 4.1 3.4 2 .2 xxxx XXXXX 2.2 XXXX XXXXX
------------1-- ---------- ---11 ---------------11 ---------------11-------------- -1
Capacity Module:
Cnflict Vol: 359 296 118 339 305 121 132 xxxx xxxxx 13B xxxx xxxxx
Potent Cap .: 593 612 929 604 599 915 1434 xxxx xxxxx 1452 xxxx xxxxx
Move Cap .: 475 602 929 518 589 915 1434 xxxx xxxxx 1452 xxxx xxxxx
Volume/Cap, 0.06 0.14 0.02 0.04 0.22 0.02 0 .01 xxxx xxxx 0.01 xxxx xxxx
------------1---------------11------------- --11---------------11---------------1
Level Of Service Module:
2Way95thQ : xxxx XXXX xxxxx XXXX xxxx XXXXX 0.0 xxxx xxxxx 0.0 xxxx xxxxx
Control Del: xxxxx xxxx xxxxx xx.xxx xxxx. xxxxx 7.5 xxxx xxxx.x ? . 5 xxxx xxxxx
LOS by Move : .. * * * * * A .. * A * *
to1ovement: LT~RRT LT - L'r.{l - RT LT - LTR - RT LT - LTR - RT
Shared Cap.: xxxx 604 xxxx ( 6:!P XXXXX xxxx xxxx xxxx.x .xxxx "xxxx xxxxx
SharedOueue: xxxxx .9 xxxxx xxxxx 1.2 xxxxx xxxx.x xxxx xxxxx xxxxx xxxx xxxxx
Shrd ConDel: xxxxx 12 .7 xxxxx XXXXX 13.4 xxxxx XXXXX xxxx xxxxx .xxxxx xxxx xxxxx
Shared LOS : * B * * B * .. .. * * .. *
ApproachDel: 12.7 13 .4 xxxxxx xxxxx.x
ApproaehLOS; B 'ts * *
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************

.2)

Traffix 7 .9 .0415 (e) 2007 Dowling Assoc. Licensed to DKS ASSOC., PORTLAND, OR
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Level Of Service Computation Report
2000 HeM Unsignalized Method (Base Volume Alternative)

********************************************************************************
Intersection #12 Main St / 23rd Ave
*********************************************************.**********************
Average Delay (sec/veh) : 3.0 Worst Case Level Of service: B( 11.5]
********************************************************************************
Approach: North Bound South Bound East Bound West Bound
Movement : L T R L T R L T R L T R
---- ---- --- -1------------ ---11--- ---- -------- � 1---------- ----- 11- -- -------- ----1
Control : Uncontrolled Uncontrolled Stop Sign Stop Sign
Rights : lnclude Include Include Include
Lanes : 0 1 0 0 0 0 0 0 1 0 0 0 11 0 0 0 0 0 0 0
----- ----- --1------ ---------11- ----- --- ------11---------------11--------------- 1
Volume Module:
Base Vol: 85 215 0 0 195 20 25 0 75 a a 0
Growth Adj: 1.00 1 .00 1.00 1 .00 1.00 1 .00 1.00 1 .00 1 .00 1 .00 1.00 1 .00
Initial Bse: 85 215 0 0 195 20 25 0 1S 0 0 0
User Adj : 1.00 1.00 1 .00 1.00 1 .00 1.00 1 .00 1.00 1.00 1.00 1.00 1.00
PHF Adj : 0 .93 0 .93 0 .93 0 .93 0.93 0.93 0.93 0 .93 0 .93 0.93 0 .93 0 .93
PHF Volume: 91 231 0 0 210 22 21 0 81 0 0 0
Reduct Vol: 0 0 0 0 0 0 0 a a 0 0 a
FinalVolume : 91 231 0 0 210 22 27 0 81 a 0 0
------------1 ---------------11---------- -----11-- ---------- ---11---------------1
Critical Gap Module:
Critical Gp: 4 .1 xxxx xxxxx x.xxxx xxxx xxxxx 6.4 6.5 6.2 xxxxx xxxx xxxxx
FollowUpTim: 2.2 xxxx xxxxx xxxxx xxxx xxxxx 3 .5 4 .0 3 .3 xxxxx xxxx xxxxx
------ -- ---- 1- -- ------------11------- --- ---- -11--------------- 11-------- -------1
capacity Module :
Cnflict Vol: 231 xxxx xxxxx xxxx xxxx xxxxx 634 634 220 xxxx xxxx xxxxx
Potent Cap . : 1319 xxxx xxxxx xxxx xxxx xxxxx 445 398 822 xxxx xxxx xxxxx
Move Cap . : 1319 xxxx xxxxx xxxx xxxx ~4'2'k"J69 ~~ xxxx xxxxx

~~:~~=~=::~_ 1~~~~-~--~11~-~-----'1~~~~-~~~~--0~~-~--~1
Level Of Service Module:
2Way95 thO: 0 . 2 xxxx xxxxx xxxx xxxx. xxxxx xxxx xxxx xxxxx xxxx xxxx xxxxx
Control Del : 7 . 9 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx
LOS by Move: A * * * * * * * * * * *
Movement : LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Cap.: xxxx xxxx xxxxx xxxx xxxx xxxxx xxxx 663 XJ(XXX xxxx xxxx xxxxx
SharedQueue : 0 . 2 xxxx xxxxx xxxxx xxxx xxxxx xxxxx 0 . 6 xxxxx xxxxx xxxx xxxxx
Shrd ConDel: 7 .9 xxxx xxxxx xxxxx xxxx. xxxxx xxxxx 11.5 xxxxx xxxxx )(XXX xxxxx
Shared LOS: A * * * * * * B * * * *
ApproachDel: xxxxxx. xxxxxx 11 .5 xxxxxx
ApproachLOS: * * ~ *
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************

(1\'0i61 := ,\S

Traffix 7 .9.0415 (c) 2007 Dowling Assoc. Licensed to DKS ASSOC ., PORTLAND, OR
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Level Of Service Comput ation Report
2000 HeM unsignalized Method (Ba se Volume Alternative)

*** ***** ************************************************************************
Inte rsection #3 Gales Creek Rd / Fores t Gale Dr
**** ** *************************************************** ***********************
Average Delay (s e c / v eh ): 3 . 9 Wors t Case Level Of Service : c [ 1 5.5)
**** **************************** ************* **** ******** ********** ************ *
Approach : North Bound Sou t h Bound East Bound West Bound
Movement: L T R L T R L T R L T R
----- -- -- -- -1-- -- -- - - - ------1 1---------- -----11 ---- ---- --- -- - - 11- --- - - -- - - - -- --1
Control : Stop Sign S t o p Si g n Uncontrolled Uncont r olled
Right s : Include Include Include Include
Lanes: 1 0 0 1 0 1 a a 1 a 1 0 0 1 0 1 0 0 1 0
----- - - - - - - - 1--- -- -- -- - -- -- - 11 -- -- -- -- - -- -- -- 11-- -- - - - -- - -- --- 11 - - - -- - - -- ---- - - 1
Volume Module:
Base Vol: 5 5 35 7 5 10 5 5 110 5 75 150 155
Gr owth Adj, 1.00 1 .00 1 . 00 1 .00 1 .00 1 .00 1.001.00 1.00 1 .00 1 .00 1.00
Initial Bs e : 5 5 35 75 10 5 5 110 5 75 150 155
User Adj , 1 .00 1.00 1 .00 1 .00 1.00 1 .00 1 . 00 1 .00 1 . 00 1.00 1 . 00 1 . 00
PHF Adj , 0.95 0 .95 0.95 0 .95 0 .95 0.95 0 .95 0 .95 0.95 0.95 0 .95 0 .95
PIlF Volume , 5 5 37 79 11 5 5 11 6 5 79 158 163
Reduct Vol: a a 0 0 0 0 0 a a 0 0 0
FinalVolume: 5 5 37 79 11 5 5 11 6 5 79 158 163
--- - - - - - - - - - 1-- - -- - - ------- - 11- -- - - - - - - - -- -- - 11-------- --- - -- - 11-- - - - -- - - - - --- - 1
Critical Gap Module:
Critical Gp: 7 .1 6 .5 6.2 7. 2 6 .6 6.3 4 . 2 XXXX XXXXX 4 . 1 xxxx xxxxx
FollowUpTim: ~ . 5 4.0 ~ .3 3 .5 4 .0 3 . 3 2. 3 xxxx xxxxx 2.2 xxxx xxxxx
--- --- ------1- --- - -- ---- -- -- 11 ------ - - --- ---- 11 - --- ----- -- -- - - 11---- --- - -- - -- - - 1
Capa c i t y Module:
Cnf lict Vol : 534 608 529 23 9 32 1 xxxx xxxxx 121 xxxx xxxxx
Potent Cap.: 460 413 45 1 792 1206 xxxx xxxxx 1466 xxxx xxxxx
Move Cap . : 428 389 425 792 1206 xxxx xxxxx 1466 xxxx xxxxx
Volume/Cap : 0 .01 0 .01 0 .0 0 .20 .02 0 .01 0.00 xxxx xxxx 0. 0 5 xxxx xxxx
------ -- -- - -1-- -- ------ - - - - 11 - - - -- - --- -- - - -1 1-- - - --- - -- - - - - - 11-- --- ----------1
Level Of Servi c e Module :
2Way95 thQ : 0 • 0 xxxx xxxxx 0 . 7 xxxx xxxx.x 0 . 0 xxxx xxxx.x 0 • 2 xx.xx xxxxx
Control Del : 13.5 xxxx xxxxx 16 . 1 xxxx xxxxx 8.0 xxxx xxxxx 7.6 xxxx xxxxx
LOS by Move : B .. * C * * A .. * A .. *
Movemen t : LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Cap v e xxxx xxxx 798 xxxx XXX){ 502 xxxx xxxx xxxxx xxxx xxxx xxxxx
s naeedcueue sxxxxx.x.x.xx 0 . 2 xxxxx ><XXX a.1 xxx.xx xxxx xxxxx xxxxx xxxx. xxxxx
Shrd Co nDel :xxxxx xxxx 9 .8 xxxxx.xxxx 12.4 xxxxx XXX)( xxxxx xxxxx xxxx xxxxx
Sh ared LOS: * * A .. * B * * .. * * *
ApproachDel : 10 .2 15. 5 xxxxxx xxxxxx
ApproachLOS: B C * *
*********** ********************** ***** ** ** ***** ********************* ********** **
Note : Oueue reported i s the number o f cars per lane .
*** *************** ************* *************************************************

Traf f ix 7 .9 . 0415 (c) 2007 Dowling Assoc. Licensed to DKS ASSOC., PORTLAND, OR
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Level Of service Computation Report
2000 HCM Unsignalized Method (Base Vol ume Al ternative)

**********-**** ••**************.* *.************** ******.** **.*****.***.* •• ***.* .
Intersect i on #7 Gales Creek Rd / Tha tcher Rd
**.****-* -****.**** .*-*.*.**-_ ••• **-* ••••••• _•••• *-*.**_ • • _._.*-_ •• *** *•••• **- ••
Average Delay (sec/veh) : 6 .5 Worst Case Level Of Service: C( 24 . 8]
* * __ • __ *_ •••••• * • • •• • • *.*.*.** * •••••••••_.*_. __ ._a ••*a * .a*••••a••• *a*a_.*._.*

Approac h l North Bound South Bound Eas t Bound West Bound
Movement : L T R L T R L T R L T R
--- -- --- --- -1--- ------- ---- - 11 ----- -- -- ------ 11-------------- - 11- -- --- --- --- -- -1
Control : Stop Sign Stop Sign Uncontrolled Unc ont ro l l e d
Rights : Include Include Include Include
Lanes , 0 0 0 0 0 0 0 11 0 0 1 0 1 0 0 0 0 0 1 0
--- ---- ----- 1--------- ---- --1 1------ --- ----- -11----- ---------- 11------- --- ----- 1
Volume Module :
BaBe Vol , 0 0 0 75 0 160 105 220 0 0 400 75
Growth Adj, 1 . 001 . 00 1 .00 1. 00 1 .00 1 .00 1 .00 1.00 1 . 00 1 .00 1 . 00 1 .00
In itial Be e: 0 0 0 75 0 1 60 105 220 0 0 400 75
Us e r Adj , 1.00 1.00 1.00 1 .00 1 .00 1 .00 1. 00 1. 00 1 .00 1 . 00 1 .00 1 . 00
PHF Adj , 0 . 93 0.93 0 .93 0 .93 0.93 0 .93 0 .93 0.93 0 .93 0.93 0 .93 0 .93
PHF Volume , 0 0 0 81 0 172 113 237 0 0 43 0 81
Re duct Vol : 0 0 0 0 0 0 0 0 0 0 0 0
Final Volume: 0 0 0 81 0 172 113 237 0 0 43 0 81
----------- -1--- --- ---- ----- 11------ --- ------ 11---------------11- --- -------- --- 1
Critical Gap Modul e :
Critical Gp: xxxxx xxxx xxxxx 6 . 4 6 .5 6.2 4 . 1 xxxx xxxxx xxxxx xxxx xxxxx
FollowUpTim:xx.x.xx xxxx xxxxx 3 .5 4. 0 3 .3 2.2 xxxx xxxxx xxxxx xxxx xxxxx
----- ----- -- 1------- ---- ---- 11--------- ------ 11----------- ---- 11----------- --- - 1
Capacity Modul e :
Cnflict Vol: xxxx ·xxxx
Potent Cap . : xxxx xxxx
Move Cap . : x.xxx xxxx
Volume/Cap : xxxx xxxx
------------ 1-------- ----- -- 1 --- -- -------
Level Of service Module: - £)1
2Way9SthQ: XXX)( xxxx xxxxx xxxx xxxx xxxxx 0 .4 xxxx xxxx.x xxx.x xxxx xxxxx
Control Del:xxxxx xxxx xxxxx xxxxx xxxx xxxxx 8 .8 x.xxx xxxxx :xxxxx xxxx xxxxx
LOS by Move : • ... * a a * A a * - * •
Movement, LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Cap . : xxxx xxxx. xxxxx ){XXX 429 x.x.:x.xx ){XXX xxxx xxxx.x xx.xx xxxx xxxx.x
SharedQueue :xxxxx xxxx xxxxx. xxxxx. 3.7 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx
Shrd ConDel :xxxxx xxxx. xxxxx xxxxx 24.8 xxxxx x.xxxx xx.x.x xxxxx xxxxx )(XXX xxxx.x
Shared LOS : * • • 0> * * * * • * *
ApproachDel: xxxxxx 24 . xxxxxx xxxxxx
ApproachLOS : * * *
_**a*_* __ ******* *_****_* ***.****.*. __ • * .*_** ***a __ *.*.*_a**a_.***_ *a****_*

Note: Queue repo rted is the number of cars per lane.
****a****.***** _******. ****** ****_*a*****.* ******.*** *. ****a_**** .***._*********

Traffix 7 .9 .0415 (c) 2007 Dowling As s o c . Licensed to OKS ASSOC., PORTLAND , OR
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Level Of Servic e Computation Report
2000 HCM Unsignalized Method (Base Volume Al t e rnativ e )

*** ******* ** * ** *************************.****************** •••**.*.**.** ••••••**
Inte r sect i on H8 Gales Creek Rd / Willamina Ave
.**••••*.*** •• *.**.*****.* .*.**.***.****._.*******.*****. *.** *.* *******.*.***.**
Average Delay (sec/veh): 3 .6 worst Case Level Of Service : C( 23 .21
****.***** *.*.**.********* ******.****.**.* ***.**** *** ***********.***********._**
Approach: North Bound South Bound East Bound West Bound
Movement : L T R L T R L T R L T R
------------1---------------� 1---------------11---------------11---------------1
Con t r o l : S t op S1gn Stop S i g n Uncontrolled uncontrolled
Rights: Include Inc lude Include Include
Lanes: 0 0 0 0 0 0 0 11 0 0 1 0 1 0 0 0 0 0 1 0
------ ----- -1---------------11 --------------- 11-------------- -11--------- ------1
vo lume Module :
Base Vol : 0 0 0 115 0 3 0 1 5 265 0 0 470 70
Gr owth Adj , 1 .00 1 .00 1 . 00 1 .00 1 . 00 1 .00 1. 00 1. 00 1 . 00 1 .00 1 .00 1 .00
I n it i al Bse ~ 0 0 0 115 0 30 15 265 0 0 47 0 70
User Adj : 1 .00 1 .00 1 .00 1.00 1 .00 1 .00 1 . 00 1.00 1 .00 1 .00 1 .00 1 .00
PHP Adj ' 0. 93 0.93 0 . 93 0.93 0.93 0 .93 0 . 93 0.93 0 . 93 0 .93 0 . 93 0 .93
PHP Volume, a 0 0 124 0 32 16 265 a 0 505 75
Reduct vol, 0 a 0 0 0 0 a 0 0 0 0 a
FinalVolume, 0 a 0 124 a 32 16 285 0 0 50 5 75
---- --------1-- -------------11 ---------------1 1- ------- ---- ---11--------- ------1
Cr i t i c a l Gap Module :
Cr itical Gp:xxxxx xxxx xxxxx 6 .4 6 . 5 6 .2 4 .1 xxxx xxxxx xxxxx xxxx xxxxx
Fo l lowUpTim :xxx..xx. xxxx xxxxx 3.5 4 .0 3.3 2.2 xxxx xxxx.x xxxxx. XXX)( xxxxx
------------ 1--------------- 11---- --------- --11 ---------------11 -- -------- -----1
Capaci t y Module:
cnflict Vol : xx.xx xxx.x xx.xxx 860 8 6 0 54 3 581 xxxx xxxx.x xxxx XXX)( xxxxx
Potent cap.: xxxx xxxx xxxxx 326 294 54 0 998 xxxx xxxxx xxxx xxxx xxxxx
Move Cap . : xxxx xxxx ~~22 2 9 0 540 988 xxxx xxxxx xxxx xxxx xxxxx

~~~~~~~=~~: - I~-~--~~~-~: ~~ -~n ~ : ~~ -~~- -~I I~-~--~I
Level Of servi c e Module;
2"lay 95 t hQ: xxxx XXX>::: xxxx.x xxxx xxxx xxxxx 0 .0 xxx.x xxxxx xxxx xxxx xxxxx
Con t rol Del :xxxxx xxxx xxxxx xxxxx xxxx xxxxx 9.7 xxxx xxxxx. xxxxx x.xxx xxxxx
LOS by Move : * * * * .. * A • .. * * *
Mov eme nt : LT - LTR - RT LT - LTR - RT LT - LTR - RT LT ~ LT R - RT
Sha red Cap. : xx.xx xxxx xx.xxx xxxx 352 xxxxx xxxx xxxx xxxxx x.xxx xxxx xxxxx
Sha redQue ue :xxxxx: XXXX xxxxx xxxxx 2 . 2 xxxxx xxxxx xx.xx xxxxx x.x.xxx xxxx xxxx.x
Shrd ConDel :x.xxxx )(XXX xxxxx xxxxx 2 3. 2 xxxxx xxxxx xxxx xxxxx xxxxx. xxxx xxx.x.x
Sha red LOS: '" * • ~23C . * * .. * * * *
ApproachDe l : xxxxxx. ~ x.xxxxx. xxxx.xx
ApproachLOS : * C .. *
********************.***************************** ********************** - -*-* ***
Note: Queue reported is the number of c a r s per lane.
*.******************** ..************************************"'****************** ••

Traffix 1. 9. 041 5 (c) 2 007 Dowling As s oc. Lic ense d to DKS ASSOC. , PORTLAND , OR
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Lev e l Of Service computation Report
200 0 HCM Uns i gna l i z e d Method (Base Vo l ume Al ternative)

******************** ****** * ******** .* ********* ******* *** * ***********************
Intersection #1 4 Pacif ic Ave / E St
**************••*.*******.***** •• ****.** *********************••** ••• ********** .*
~verage Delay (sec/veh) : 8 . 0 Wo r s t Ca s e Level Of Servi ce: C ( 23.81
** •• **** •••• *.* •• ***** **********.****** ••• *** **.********************************
Approach: North Bou nd So ut h Bound East Bound West Bound
Movement : L T R L T R L T R L T R
------- -----1------ --------- 11---- ---- ----- --11- ------ ----- ---11- ------- -------1
Control : Uncontrol led Uncont rolled Stop Sign S top Sign
Rights : Inc l ud e I nclude I ncl ude I nclude
Lanes: 1 0 1 0 0 0 0 1 0 1 1 0 0 0 1 0 0 a 0 a
----- -------1 --------------- 11 ---------------11------------- --11 --- ------------1
Volume Module :
Base Vol , 17 5 320 0 0 235 90 95 0 220 0 0 0
Growth Adj , 1 .00 1 .00 1. 00 1 . 00 1 .00 1 . 00 1 .001 .00 1 . 00 1 . 00 1 .00 1 . 00
I n it ial Bse: 175 320 0 0 235 90 95 0 220 a 0 0
User Ad j , 1 .00 1 . 00 1 . 00 1 . 00 1 .00 1.00 1 . 001.00 1 .00 1.00 1 . 00 1 .00
PHF Ad j , 0 . 82 0 . 82 0 . 82 0 .82 0.8 2 0 .82 0 .82 0.B2 0. 82 0 .82 0.8 2 0 . B2
PHF Volume , 213 390 0 0 2B7 11 0 11 6 0 26B 0 0 0
Reduct Vo l: 0 0 0 0 0 0 0 0 0 0 0 0
FinalVolume : 213 390 0 0 287 110 1 1 6 0 268 0 0 0
--- ---- -----1 --------------- 11 -------- -------11 ---------------11---------------1
Critical Gap Modu l e:
Cr i tical Gp: 4.2 xxxx xxxxx xxxxx XXXX xxxxx 6 .5 xxxx 6 . 3 xxxxx xxxx xxxxx
Fo llowUpTim : 2 .3 XXX}( xxxxx xxxxx xxxx xxxxx 3.6 xxxx 3. 4 x.xxxx xxxx xxxxx
------------1----------- ----1 1-- ---------- ---1 1------------ ---11 ------- --------1
capacity Module ,
Cnflict Vol: 396 xxxx xxxxx xxxx xxxx xxxxx 1104 xxxx 287 xxxx xxxx xxxxx
Po t e nt Cap . : 1136 xxxx xxxxx xxxx xxxx xxxxx 223 xxxx 729 xxxx xxxx xxxxx
Move Cap . I 11 36 xxx.x xxx.xx xxxx xxxx xxxxx 191 xxxx 729 xxxx xxxx xxxxx.
Volume/Cap: 0. 19 xxxx xxxx xxxx xxxx xxxx 0.61 xxxx 0 .37 xxxx xxxx xxxx
------------1----------- ----11----- ----------11---------------11------ ---------1
Level Of s ervice Module:
2Way95 t hQ: 0 . 7 xxxx xxxxx xxxx XXX}( xxxxx 3 . 4 xxxx 1 . 7 xxxx xxxx xxxxx
Con trol Del : 8.9 xxxx. x.x.xxx xxxxx xxxx xxxxx 49 .2 xxxx 12 .8 xxx..xx )(XXX xxxxx
LOS by Move ~ A * * - * * E * B * * *
Movement , LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Cap.: xx.xx }(XXX xxxxx xxxx xxxx xxxxx. xxxx xxxx xxxxx xxxx xxxx xxxxx
SharedQueue :xxxxx xxxx xxxxx xxxxx )(XXX xxxxx xxxxx xxxx xxxxx xxx.xx xxxx xxxxx
Shrd ConDel :xxxxx xxxx xxxxx xxxxx x.xxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx
Shared LOS : * * * * * • * * * * * 1<
ApproachDel: xxxxxx xxxxxx 23. 8 xxxxxx
ApproachLOS : f; * C *
********1< *** ************* *-******.*" "**.**** ************************ ************
Note : Queue reported is the numbe r of cars per lane.
*********** •• ******** ****** ****** ********************* ** ** ** •• *. *.*** .**********
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Level Of service Computation Report
2000 HeM unsignalized Method (Base Volume Alternative)

********************************************************************************
Intersect ion #39 Sunset Ave / 26th Ave
********************************************************************************
Average Delay (sec/veh): 2 .5 Worst Case Level Of Service: B[ 10.6]
********************************************************************************
Approach: North Bound south Bound East Bound West Bound
Movement: L T R L T R L T R L T R
------- -----1---------------11--------------- 11---------------11---------------1
Control : uncontrolled Uncontrolled Stop Sign Stop Sign
Rights : Include Include Include Include
Lanes: 0 0 0 1 0 0 1 0 a 0 0 0 0 0 0 0 0 11 0 0
------------1-------- -------11---------------11 ---------------11---- --------- --1
Volume Module:
Base Vol, 0 210 10 35 215 0 0 0 0 5 0 110
Growth Adj: 1 .00 1.00 1 .00 1.00 1.00 1.00 1 .00 1 .00 1.00 1. 0 0 1.00 1.00
Initial Bse : 0 210 10 35 215 0 0 0 0 5 0 110
User Adj, 1 .00 1 .00 1.00 1 .00 1 .00 1.00 1.00 1.00 1 .00 1.00 1.00 1.00
PHF Adj, O.BB 0.B8 0.8B O.BB O.BB 0 .B8 O.BB 0.B8 0.B8 O.BB O.BB 0.8B
PHF Volume, 0 239 11 40 244 0 0 0 0 6 0 125
Reduct Vol, 0 0 0 0 0 0 0 0 0 0 0 0
FinalVolume: 0 239 11 40 244 0 0 0 0 6 0 125
------------1 ----------- ----11--------------- 11---------------11---------------1
Critical Gap Module:
Critical Gpexxxxx xxxx xxxxx 4.1}{XXX xxxxx xxxxx xxxx xxxxx 6.4 6.5 6 .2
FollowUpTim:xxxxx xxxx xxxxx 2 .2 XXX)( xxxxx xxxxx xxxx xxxxx 3.5 4 .0 3.3
------- -----1---------------11--- ---- --------11 ---------------1 1---------------1
capacity Module:
Cnflict Vol : xxxx xxxx xxxxx 250 xxxx xxxxx xxxx xxxx xxxxx 568 568 2~4

Potent Cap. : xxxx xxxx xxxxx 1327 xxxx xxxxx xxxx xxxx xxxxx 488 435 799
Move Cap. : xxxx xxxx xxxxx 1327 xxxx xxxxx xxxx XXX}{ xxxxx 476 422 799
Volume/Cap: xxxx xxxx xxxx 0 .03 xxxx xxxx xxxx xxxx xxxx 0.01 0 .00 0.16
----- -------1------------ -- -11 ---------------11------- --------11--- ----- ------ -1
Level Of Service Module :
2Way95 thQ : xxxx xxxx xxxxx 0.1 XXX}{ xxxxx xxxx xxxx vxxxxx xx.xx xxxx xxxxx
Control Del: xxxxx xxxx xxxxx 7.8 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx
LOS by Move ; * * 1r A * * * * * * * *
Movement: LT - LTR - RT LT - LTR - RT LT - LTR ~ RT LT - LTR - RT
Shared cap.: xxxx xxxx xxxxx xxxx xxxx xxxxx xxxx xxxx xxxxx xxxx 776 xxxxx
SharedQueue :xxxxx xxxx xxxxx 0 . 1 xxxx xxxxx xxxxx xxxx xxxxx xxxxx 0 . 6 xxxxx
Shrd ConDel :xxxxx xxxx xxxxx 7.8 xxxx xxxxx xxxxx xxxx xxxxx xxxxx 10 .6 xxxxx
Shared LOS : * * * A * * * * * * B *
ApproachDel: xxxxxx xxxxxx xxxxxx 10 .6
ApproachLOS : * * * B
**********~**************************~***********************************~******

Note: Queue reported is the number of cars per lane.
****************** **************************************************************
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Level Of Service Computation Report
2000 HCM Unsignalized Method (Base Volume Alternative)

*************************•• *•• **************************************************
Intersection #11 Sunset Dr / Willamina Ave
************************************************************************.*******
Average Delay (sec/veh): 7.8 Worst Case Level Of Service: D[ 34 .4]
********************************************************************************
Approach: North Bound South Bound East Bound West Bound
Movement: L T R L T R L T R L T R
--- ---------1------------- --11--- ---- --------11-- -------------11---------------1
Control: Uncontrolled Uncontrolled Stop Sign Stop sign
Rights: Include Include Include Include
Lanes: 0 0 11 0 0 a 0 11 0 0 0 0 It 0 0 0 0 11 0 0
-- -- -- -- --- -1--------------- 11---- --- --- - -- -- 11-- ---------- --- 11--------- ------ 1
Volume Module:
Base Vol: 110 240 45 10 175 50 35 15 50 65 20 15
Growth Adj, 1.00 1.00 1.00 1.00 1.00 i.oo 1.00 1 .00 1.00 1 .00 1.00 1.00
Initial Bse: 110 240 45 10 175 50 35 15 50 65 20 15
User Adj, 1.00 1.00 1 .00 1.00 1 .00 1.00 1. 00 1.00 1 .00 1 .001 .00 1.00
PHF Adj, 0.83 0.83 0.83 0 .83 0.B3 0.83 0.83 0 .83 0.83 0 .B3 0.83 0 .83
PHF Volume, 133 289 S4 12 211 60 42 18 60 78 24 18
Reduct Vol, 0 0 0 0 0 0 0 0 0 0 0 0
FinalVolume, 133 289 54 12 211 60 42 18 60 78 24 18
---- --- -- -- -1--- -- ------- ---1 1---------------11---------------11---------------1
Critical Gap Module:
Critical Gp: 4 .1 xxxx xxxxx 4.1 xxxx xxxxx 7.2 6.6 6.3 7 .2 6.6 6.3
FollowUpTim : 2 .2 xxxx xxxxx 2.2 xxxx xxxxx 3 .5 4 .0 3.3 3 .6 4 .1 3.4
--- -- ------- 1------------ --- 11--- ------------ 11--------------- 11--------------- 1
capacity Module :
Cnflict Vol : 271 xxxx xxxxx 343 xxxx xxxxx 867 873 241 886 877 316
Potent cap . : 1292 xxxx xxxxx 1216 xxxx xxxxx 270 285 791 259 281 710
Move Cap. , 1292 xxxx xxxxx 1216 XXX>< xxxxx 221 2S1 791 20~7·---110"

~~=~~~~:~:~-I~:=~-~--~I I~:~=-~--~II~:==-~:~~- -~:~~)~
Level Of Service Module :
2Way.95thQ: 0 .3 xxxx xxxxx 0.0 xxxx xxxxx. xxxx xxxx xxxxx xxxx xxxx xxxxx
Control Del: B. 1 ){XXX xxxxx 8 .0 xxxx xxxxx xxxxx xxxx xxxxx xxxxx XXX}{ xxxxx
LOS by Move: A * * A * * * * ~ * * *
Movement: LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR • RT
Shared Cap.: xxxx xxxx xxxxx xxxx XXX){ xxxxx xxxx 356 xxxxx XXX}{ 239 xxxxx
SharedQueue: xxxxx XXX){ xxxxx xxxxx. xxxx xxxxx xxxxx 1 .5 xxxxx xxxxx~xxxxx
Shrd ConDel rxxxxx xxxx xxxxx xxxxx XXX}{ xxxxx xxxx.x 20.2 xxxxx xxxxx 34 .4
Shared LOS: * * * * * * * C * * *
ApproachDel: xxxxxx XXXXXX 20.2 34.4
ApproachLOS: * * C D
********************************************************************************
Note: Queue reported is the number of carB per lane.
********************************.*********~************ * * * * * * * * * * * * * * * * * * * * * * * * *
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Level Of Service computation Report
2000 HeM Unsignalized Method (Base Volume Alternative)

******~*****************~***********************~*****************************~*

Intersection #6 Thatcher Rd / Watercrest Rd
********************************************************************************
Average Delay (sec/veh)~ 3.0 Worst Case Level Of Service: B( 12.6]
********************************************************************************
Approach : North Bound South Bound East Bound West Bound
Movement : L T R L T R L T R L T R
------------�----- --------- -11 ---------------�1---------------11---------------1
Control: uncontrolled uncontrolled Stop sign Stop Sign
Rights: Include Include Include Include
Lanes: 0 1 0 0 0 0 0 0 1 0 0 0 11 0 0 0 0 0 0 0
------------1--------------- 11---------------11------- --------1 1---------------1
Volume Module:
Base Vol : 90 100 0 0 180 140 40 0 40 0 0 0
Growth Adj: 1.00 1.00 1 .00 1 .00 1.00 1 .00 1.00 1.00 1.00 1 .00 1.00 1.00
Initial Bae: 90 100 0 0 180 140 40 0 40 0 a 0
User Adj: 1.00 1.00 1.00 1.001.00 1.00 1.00 1.00 1.00 1.001 .00 1.00
PHF Adj: 0.92 0 .92 0 .92 0 .92 0 .92 0.92 0.92 0 .92 0.92 0.92 0.92 0 .92
PHF Volume : 98 109 0 a 196 152 43 a 43 0 a a
Reduct Vol: 0 0 0 a 0 0 0 0 0 0 0 0
FinalVolume: 98 109 0 0 196 152 43 a 43 a a a
----- ------ - 1-------------- -11------------ -- -11 ---------- -----11 ---------------1
Critical Gap Module:
Critical Gp: 4.1 xxxx xxxxx xxxxx xxxx xxxxx 6.5 6.6 6 .3 xxxxx xxxx xxxxx
FollowUpTim: 2.2 xxxx xxxxx xxxxx xxxx xxxxx 3.6 4.1 3 .4 xxxxx ocxxx xxxxx
------------1---------------11- --- -----------11---------------11---------------1
Capacity Module:
Cnflict Vol: 348 XXX){ xxxxx xxxx xxxx xxxxx 516 516 212 xxxx xxxx xxxxx
Potent Cap.: 1217 xxxx xxxxx xxxx xxxx xxxxx 472 422 757 xxxx xxxx xxxxx
Move Cap .: 1217 xxxx xxxxx. XXX){ xxxx xxxxx 442 387 757 xxxx xxxx xxxxx
Volume/Cap: 0.08 xxxx xxxx xxxx xxxx xxxx 0 .10 0 .00 0 .06 xxxx xxxx xxxx

~:~:~-~;-;:~i~:-~~~~~:~----II----- ----------Il------~ t':>'----II------ ---------1
2\'lay95 thQ: 0 . 3 xxxx xxxxx xxxx cexxx xxxxx xxxx xxxx xxxxx xxxx ccxxx xxxxx
Control Del: e. 2 XXX){ xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx XXX}{ xxxxx
LOS by Move: A * * * * * * * * * * *
Movement: LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Cap.: xxxx xxxx xxxxx xxxx ccxxx xxxxx xxxx 558 xxxxx xxxx xxxx xxxxx
SharedQueue: 0 . 3 xxxx xxxxx xxxxx xxxx xxxxx xxxxx 0 . 5 xxxxx xxxxx xxxx xxxxx
Shrd ConDel: a.2 xxxx xxxxx xxxxx :){XXX xxxxx xxxxx 12.6 xxxxx xxxxx )(XXX XXXXX

Shared LOS: A * * * * * * B * * * *
ApproachDel : xxxxxx xxxxxx 12.6 xxxxxx
ApproachLOS : * • B *
************************************.*.***********************************.*****
Note: Queue reported is the number of cars per lane.
**k******************.********.**.*****************.** ***** **** *** ** **** ******* *
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Level of service Computation Report
2000 HCM Unsignalized Method (Base Volume Alternative)

***********************************.********************************************
Intersection ff79 Yew St/Adair St
********************************************************************************
Average Delay (sec/veh): OVERFLOW Worst Case Level Of Servicel F[xxxxx]
*************************-*************************************---**-*****.*****
Street Name: Yew St Adair St
Approach: North Bound South Bound East Bound West Bound
Movement : L T R L T R L T R L T R
------------1- ------- -------11--------------- 11------ ---- ----- 11---------------1
Control: Stop Sign Stop sign Uncontrol led Uncontrolled
Rights: Include Include Include Include
Lanes: 0 1 0 0 0 0 0 0 l 0 0 0 0 0 0 0 1 0 1 0
---- ------ --1 ---------------11 ---------------11 ---------- -----11 -------------- -1
Volume Module :
Base Vol: 25 45 0 0 165 75 0 0 0 30 1640 135
Growth Adj : 1 .02 1 .02 1.02 1 .02 1.02 1.02 1.02 1.02 1.02 1 .02 1.02 1.02
Initial Bse : 26 46 0 0 168 77 0 0 0 31 1673 138
User Adj : 1 .001.00 1 .00 1 .00 1.00 1.00 1.00 1.00 1.00 1.00 1 .00 1 .00
PHP Adj: 0.920.92 0.92 0.92 0.92 0.92 0.92 0 .92 0 .92 0 .92 0.92 0.92
PHF Volume: 28 50 0 a 183 83 0 0 0 33 1818 150
Reduct Vol: 0 0 0 0 0 0 0 0 0 0 0 0
PinalVolume: 28 50 0 0 183 83 0 0 0 33 1818 150
----------- -1-------- ---- ---11- ------------ --11-------------- -11-- --- ------ ----1
Critical Gap Module:
Critical Gp: 7.1 6.5 xxxxx xxxxx 6.5 6.2 xxxxx xxxx xxxxx 4 .1 xxxx xxxxx
FollowUpTim: 3 .5 4.0 xxxxx xxxxx 4.0 3.3 xxxxx xxxx xxxxx 2 .2 xx.xx.xxxxx
---- ---- ----1------ ---------11---------------11--- ----- -------11 -------------- -1
Capacity Module:
Cnflict Vol: 1067 2034 xxxxx xxxx 1960 984 xxxx xxxx xxxxx 0 xxxx xxxxx
Potent Cap .: 201 58 xxxxx xxxx 64 304 xxxx xxxx xxxxx 900 xxxx xxxxx
Move Cap. : 0 S5 xxxxx xxxx 62 304 xxxx xxxx xxxxx 900 xxxx xxxxx
Volume/Cap : xxxx 0.90 xxxx xxxx 2.97 0.27 xxxx xxxx xxxx 0 .04 xxxx xxxx
---- --------1---------------11---------------11---------------11---------------1
Level Of Service Module:
2Way95thQ: xxxx xxxx xxxxx xxxx xxxx xxxxx xxxx xxxx xxxxx 0.1 xxxx
Control Del:xxxxx xxxx. xxxxx xxxxx xxxx x.x.xxx xxxxx XXXX xxxxx 9.2 XXX)(

LOS by Move: * * * * * * * * * A *
Movement : LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Cap.: 0 xxxx xxxxx xxxx xxxx 82 xxxx xxxx x.xxxx xxxx xxxx
SharedQueue : xxxxx xxxx xxxxx xxxxx xxxx 26 • 7 xxxxx xxxx xxxxx 0 • 1 xxxx
Shrd ConDel : xxxxx xxxx xxxxx xxxxx xxxx 1118 xxxxx xxxx xxxxx 9 . 2 xxxx
Shared LOS: * - * * * F * * * A *
ApproachDel : xxxxxx 1116.3 xxxxxx xxxxxx
ApproachLOS: F F * *
********************************************************************************
Note: Queue reported is the number of cars per lane.
********************************************************************************
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Level Of Service Computation Repor t
2000 HCM Unsignalized Method (Base Vol ume Al ternative)

***************** ***************************************************************
I n t e r s e c t i on #80 Yew St/Baseline St

Average Delay (sec/ veh) : 14 .8 Wors t Case Level Of Se rvice : F[165.0]
**** ************************** ******* ********************************** *********
S treet Name: Yew St Baseline St
Approach: North Bound Sou th Bound East Bound West Bound
Movement: L T R L T R L T R L T R

------------1 ---------------11 ---------------1 1-- ---------- ---11 -------- -------1
Control : Stop Sign Stop Sig n Uncon t r o l l e d Uncont r ol led
Rights: I nclude I nclude I nc l ud e Include
La ne s : 0 0 0 1 a 0 1 0 0 0 0 1 0 1 0 a 0 0 0 0

------------1---------------11---------------1 1---------------11---------------1
Volume Module:
Base Vol: 0 20 20 110 25 0 60 140 0 30 a 0 a
Growth Adj, 1 .02 1 .0 2 1.02 1. 02 1 .02 1 . 02 1.02 1.02 1.02 1 . 02 1 . 02 1 .02
Ini t i al BBe , 0 20 20 112 26 0 61 14 28 31 0 0 0
User Adj , 1 .00 1 .00 1 .00 1 .00 1.00 1. 00 1 . 00 1 . 00 1.00 1 .00 1.00 1.00
PlIF Adj , 0 . 90 0 . 90 0 . 90 0.9 0 0 . 90 0 .90 0.90 0 .90 0 .90 0. 90 0 . 90 0.90
PHF Volume, 0 23 23 125 2B 0 6 B 15B7 3 4 0 0 0
Reduc t Vol , 0 0 0 0 0 0 0 0 0 0 0 0
Fi nalVolume : 0 23 23 125 28 a 68 158 7 34 a 0 a
------------[---------------11---------------11----- ----------1 1--------------- I
Cr i t i cal Gap Module :
Cri tical Gp : xxxxx 6 . 5 6.2 7.1 6 . 5 xxxxx 4.1 xxxx xxxxx xxxxx xxxx xxxxx
Fol lowUpTim:xxxxx 4 . 0 3 .3 3 .5 4 .0 xxxxx 2 .2 xxxx xxxxx xxxxx xxxx xxxxx
------------1 ---------------1 1---------------11-------- -------11--- ------------ i
Capaci ty Module :
Cnfl ict Vol: xxxx 174 0 810 94 1 17 57 xxxxx 0 xxxx xxxxx xxxx xxxx xxxxx
Poten t Cap.: xxxx 88 383 246 86 xxxx.x 900 xxxx xxxxx x.x.xx xxxx xxxxx
Move Cap .: xxxx 81 383 170 79 xxxxx 900 xxxx xxxxx xxxx xxxx xxxxx
Volume/Ca p : xxxx 0.28 0 .06 0.73 0.36 xxxx 0 .08 xxxx XXXX xxxx xxxx xxxx
------------1---------------11---------------1 1--- ------------1 1---------------1
Le ve l Of Service Module:
2Wa y95thQ: xxxx xxxx xx.xxx xxxx xxxx xxxxx 0.2 xxxx xxxxx xxxx xxxx xxxxx
Control Del : xxxxx xxxx xx.x.xx x.xxxx xxx.x x.xxxx 9 .3 x.xxx xxx.x.x xxxxx x.xxx xxx.xx
LOS by Move: * '* '" .. * * A * .. * " *
Movement : LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Cap.: xxxx xxxx 134 140 xxxx xxxxx xxxx xxxx xxxxx xxxx xxxx xxx.xx
SharedOueue: xxxx.x xxxx 1 .4 8 .4 xxxx xxxxx 0 . 2 xxxx xxxxx xxxxx xxxx xxxxx
Shrd conDel :xxxxx xxxx 45.2 165 .0 xxxx xxxxx 9.3 xxxx xxxxx xxxxx xxxx xxxxx
Shared LOS: * '* E F '* .. A * * * • *
ApproachDel: 45.2 165.0 xxxxxx xxxxxx
ApproachLOS : E F * -
*****_**",** ******,*.**_***,*********. ******ot**_*****.****** ••***.**** •• *.***.**.,.*
Note : Oueue reported is the number of cars per lane.
************'****'** *****-*** ***'******** *'*******-********* ••****••••***.*.* •••• * ••
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Forest Grove TSP
Existing conditions

Level Of Service Computation Report
2000 HeM 4 -Way Stop Method (BaBe Volume Alternative)

********************************************************************************
Intersection #1 Willamina Ave / B St
********************************************************************************
Cycle (sec), 100 Critical Vo1./Cap.(X) , 0.313
Losa Time (sec): 0 (Y+R=4.0 sec) Average Delay (sec/veh): 9 .4
Optimal Cycle: 0 Level Of Service: A
********************************************************************************

o

9.8
1.00

9.B
A

Approach: North Bound South Bound East Bound West Bound
Movement: L T R L T R L T R L T R
------------ 1--- --- ---- ----- 11-------- --- ---- 11---- ---------- - 11-- ---- --------- 1
Control : Stop Sign Stop Sign Stop s ign Stop Sign
Rights: Include Include I nc l ude Include
Min. Green : 0 0 0 0 0 0 0 0 0 0 0
Lanes: 0 0 1! 0 0 DOl! 0 0 0 0 11 0 0 0 0 11 0 0
-- ----------1---------- -----11 -------- ---- ---11------------ ---11----- ------- -- -[
Volume Module:
Base Vol: 25 55 5 25 85 10 10 90 25 5 145 30
Growth Adj, 1.00 1.00 1.00 1.00 1 .00 1.00 1 .00 1.00 1.00 1.00 1.00 1.00
Initial Bse, 25 55 5 25 85 10 10 90 25 5 145 30
User Adj, 1 .00 1 .00 1 .00 1 .00 1 .00 1.00 1.00 1.00 1 .00 1 .00 1.00 1.00
PHF Adj, 0.80 0.80 0.80 0 .80 0.80 0.80 0.80 0.60 0 .80 0 .80 0.80 0.80
PHF Volume, 31 69 6 31 106 13 13 113 31 6 181 38
Reduct Vol: 0 0 0 0 0 0 0 0 0 0 0 0
Reduced Vol , 31 69 6 31 106 13 13 113 31 6 181 38
PCE Adj , 1 .001 .00 1.00 1.00 1 .00 1 .00 1 .001 .00 1 .00 1 .00 1 .00 1 .00
MLF Adj , 1 .001.00 1 .00 1.00 1 .00 1 .00 1 .00 1.00 1.00 1 . 00 1.00 1 .00
FinalVolume, 31 69 6 31 106 13 13 113 31 6 181 38
------- -- -- -1--------- -- ----1[--- ------ ------11----- ---- ----- -11 ---- -----------[
Saturation Flow Module:
Adjustment , 1 .00 1.00 1 .00 1.00 1 .00 1.00 1.00 1 .00 1.00 1 .00 1.00 1.00
Lanes, 0.29 0.65 0 .06 0.21 0.71 0 .08 0 .08 0.72 0.20 0 .03 0 .80 0 .17
Final Sat ., 194 427 39 140 475 56 57 514 143 20 579 120
------- -----1--------- ---- --1 1-- -- -----------11--- -- --- --- ----11--------- ------1
capacity Analysis Module:
Vol/Sat, 0.16 0 .16 0.16 0 .22 0.22 0.22 0 .22 0.22 0 .22 0 .31 0.31 0 .31
Crit Moves : **** **** **** ****
Delay/Veh, 9 .0 9.0 9.0 9.4 9.4 9 .4 9.0 9.0 9.0 9 .8 9 .8
Delay Adj, 1.00 1.00 1.00 1.00 1.00 1 .00 1 .00 1.00 1 .00 1 .00 1.00
AdjDel/Veh, 9.0 9 .0 9.0 9 .4 9.4 9 .4 9 .0 9.0 9 .0 9.8 9.8
LOS by Move : A A A A A A A A A A A
ApproachDel , 9.0 9.4 9.0 9.8
Delay Adj , 1. 00 1. 00 1. 00 1. 00
ApprAdjDe1, 9.0 9 .4 9.0 9.8
LOS by Appr: A A A A
AIIWayAvgQ, 0 .2 0 .2 0. 2 0 .2 0 .2 0.2 0 .2 0.2 0.2 0 .4 0 .4 0.4
********************************************************************************
Note : Queue reported is the number of cars per lane .
********************************************************************************
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Forest Grove TSP
Existing Condi t ions

Le v e l Of Servi c e Computation Report
2 000 HeM 4 -Way Stop Method (Base Volume Alte rna t i v e)

************** **** .*******.*.*.**••• *** ******.*.******** .****** • • ***************
Intersection #9 B St / Bonnie Ln
** ******** ******.*******.*** ***************************************-*** *********
Cycle (sec) , 100 Cri tical VoL / Ca p . (X) , 0 .288
Loss Time (s e c): 0 (Y+R=4 .0 Bec) Average Delay (s e c / v e h ) : 8 .9
Optimal Cycle: 0 Level Of Service : A
***.** ***.********.* *. ****** .*.**************- *.* •• ** •• • _* ••• *** . _ * .* *. * . * . ** ** *

o

8 . 6
1.00

8 .6
A

Approach : North Bound Sou t h Bound Bast Bound West Bound
Movement : L T R L T R L T R L T R
---- - --- -- -- 1---- ---- --- -- - -1 1- ---- ---- --- --- 11---- ---- - -- --- -11- -------- --- - -- 1
Control: Stop Sig n S top Si g n S t op S ign S top Sign
Ri g hts : I nclude Include I nc lude Inclu de
Min . Gre en : 0 0 0 0 0 0 0 0 0 0 a
Lanes : 0 0 1 1 0 a 0 0 I t 0 0 a 0 1 1 0 0 0 a 11 0 0
-- - --- -- - ---1---- -----------1 1---- --- -- ------1 1------- --- --- -- 11--- ------- - -- -- 1
Vo l ume Module :
Ba s e Vol, 7 0 3 0 I S IS 35 10 10 90 85 20 65 10
Growth Adj , 1 .001 .00 1. 00 1 .00 1 .00 1.00 1 .0 0 1 .00 1 .00 1 .00 1.00 1.00
Initial Bse : 70 30 IS IS 35 10 10 90 85 20 65 10
User Adj , 1 . 001 . 00 1 .00 1. 00 1.00 1.00 1 .00 1 .00 1 .00 1.001.00 1 .00
PHF Adj : 0 .810 . 81 0 . 81 0 .81 0.81 0 .81 0 .81 0 .81 0.81 0 .81 0.81 0 .81
PHF Volume : 86 37 1 9 19 43 12 12 III 105 25 80 12
Reduc t Vol: 0 0 0 0 0 a a 0 0 0 0 0
Reduced Vol: 86 37 19 19 43 12 12 III 105 25 80 12
PCE Adj, 1 .00 1.00 1.00 1 .00 1 .00 1 .00 1 .00 1 . 00 1 .00 1 . 001 .00 1.00
MLF Adj : 1 .00 1 . 00 1 . 0 0 1 .00 1 .00 1 .00 1 .00 1 .00 1 .00 1 .00 1 .00 1 . 0 0
FinalVolume : 86 37 19 19 43 12 1 2 111 105 25 80 1 2
-- -- -- ---- --1--- ----- --- ----11-- ----- - ---- -- - 11 - ----- ------- - -11- ---- - --- -- -- - -1
Saturation Fl ow Module :
Adj us tme nt: 1.00 1 .00 1 . 0 0 1 .00 1 .00 1 .00 1 . 00 1 . 00 1 .00 1 .00 1 .00 1 . 0 0
Lanes : 0. 61 0.26 0.13 0 . 25 0 .58 0 .17 0 .05 0 .4 9 0 . 46 0 .21 0 .68 0 .11
Fi nal Sat . : 42 1 180 9 0 170 397 113 43 386 365 152 494 76
- --- ------ --1 --- -- -- --------1 1-- ------- -- ---- 11- - - --- --- ------ 11---- ---- ------ - 1
Capaci ty Ana lysi s Module :
Vol / Sa t : 0.21 0 .21 0 . 21 0 . 11 0 . 11 0.11 0 . 29 0 .29 0 .29 0 .16 0.16 0.1 6
Cr it Moves : **** **** It • • * ****
belay/Veh : 9 . 1 9.1 9.1 8 . 5 8 .5 8 .5 9.0 9 . 0 9. 0 8 .6 8.6
Delay Adj , 1 .001 .00 1.00 1 .00 1 .00 1 .00 1.00 1.00 1.00 1 ,001 .00
AdjDel/Veh: 9.1 9.1 9 .1 8 .5 8.5 8 .5 9 . 0 9.0 9 .0 8.6 8.6
LOS by Move : A A A A A A A A A A A
Appr oa chDel : 9 .1 8 . 5 9.0 6 .6
De l a y Adj : 1. 00 1. 00 1. 00 1. 00
Appr Ad j Del : 9 .1 8 . 5 9. 0 8 .6
LOS by Appr , A A A A
AIlWayAvgO: 0 . 2 0 . 2 0 . 2 0 .1 0 .1 0 .1 0 . 4 0 .4 0 .4 0 . 2 0 . 2 0 .2
.*** *******.It*** ** *.**** ••*** ••• *.**.***********. ******* • • *** ** . ** It *.*It*••** ****
Not e: Queue report e d i s the number o f cars per l a ne .
*.It • • • • •• • *.*.**** * *.*.It •••• ***** *.*. *.*** .* * ** **** ** . ** It .*It *•• *****.** *.* . * •• **

Tra f fix 7 .9 .0415 (c ) 2007 Dowling Assoc . Lic ensed t o OKS ASSOC., PORTLAND, OR
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Level Of s e rvi c e computation Report
2000 HCM Operations Method (Base Vo lume Al t e r na t i v e )

*** * * * * ** * * ** * * * * * ** * * ** * ** * * * * *** * ******* * * ** ** * * * * * *** * ** * * ** * * ** * ** * ***** * ** *
I n t e r s e c t i on U17 Paci f ic Ave / B St
****************** * *************************************************************
Cycle (sec) , 100 Critical VoL/Cap. (Xl , 0 .657
Loss Time (sec) : 16 (Y+Rc4 .0 sec) Average Delay (sec/veh) : 27.8
Optimal Cycle: 63 Level Of Service: C
******************************* ********* ****************************************
Approach : North Bound South Bound Ea st Bound West Bound
Movement : L T R L T R L T R L T R
- - - - - - - --- - -1 - ------- -- --- - -1 1- - - -- - - -- - - - ---11--- - - --- --- - - - - 11-- - -- - --------- 1
c ontrol: Pr o t ec t e d Protecte d Pr o t e c ted Protec ted
Rights: Include Include Include Inc l ude
Mi n . Gre e n: 0 0 a 0 0 0 0 0 0 0 0 0
Lanes: 0 1 0 0 0 0 0 a 1 0 1 0 0 0 1 1 0 a 1 0

-- - -- --- - - -- 1- -- - - ---- - - -- --11------ - ---- -- --11 -- -- --------- -- 11--------- -- - - -- 1
Volume Module:
Base Vol, 110 50 a a 10 0 15 20 a 41 5 195 470 75
Growth Adj, 1 .00 1 .00 1. 00 1 .00 1 . 00 1 .00 1.00 1 .00 1 .00 1.00 1 .00 1 . 00
I n i t i a l Bse, 110 50 a a 100 15 20 . a 41 5 19 5 470 75
User Adj , 1. 00 1 .00 1. 00 1. 00 1 .00 1 .00 1 . 00 1.00 1 .00 1 .00 1 . 00 1 . 00
PHF Adj , 0. 97 0 .97 0.97 0 .97 0.97 0.97 0 .97 0 .97 0 .97 0.97 0 .97 0 .97
PHF Volume , 113 52 0 0 103 15 21 a 428 201 485 77
Reduct Vol: 0 a 0 0 0 0 0 0 0 0 0 0
Reduced Vol , 11 3 52 0 a 103 15 21 a 428 201 485 77
PCE Adj , 1 .00 1 .00 1.00 1 .00 1.00 1 .00 1 .00 1 .00 1.00 1 .00 1 .00 1 .00
MLF Adj , 1 .00 1 .00 1 .00 1 . 00 1.00 1 . 00 1.00 1. 00 1 .00 1.00 1.00 1. 00
FinalVolume : 113 52 0 0 10 3 15 21 0 42 8 20 1 485 7 7
--- - -- - --- - -1--- --- ----- --- - 11--- - ---- - -- ---- 11--- -- -- -- -- - -- -1 1--- ------ ----- -1
Saturation Flow Modu l e:
Sa t / La n e , 1900 1 900 1900 190 0 1900 19 00 1900 1900 1900 1900 19 00 190 0
Adj ustment , 0 . 95 0.95 1.00 1.00 0.9 6 0.96 0 .90 1.00 0 .80 0 .92 0. 95 0 . 95
Lanes , 0.69 0 .31 0 .00 0 .00 0 . 87 0 .13 1 .00 0 .00 1 .00 1. 00 0 .86 0 . 14
Final s a t .« 12 38 5 63 0 0 1590 238 1702 0 1 523 17 53 15 59 249
- - - - - - - -- -- - 1------ - - -- - - - --1 1-- - - - -- - - ---- - -1 1- - - - -- -------- - 11------ --- - - -- - - 1
capacity Analysis Module:
Vol / Sat , 0 .09 0.09 0 .00 0.00 0 .06 0.06 0 .01 0 .00 0 .28 0 .11 0 . 31 0 . 31
Cr it Moves : *•• * **--. .'*** *** *
Green/Cycle , 0 .14 0 .24 0.00 0 .00 0 .10 0 .10 0 .02 0 .00 0.43 0 .17 0 .58 0.58
Vol ume/Cap , 0 .66 0 .38 0.00 0 .00 0.66 0.66 0 .54 0 .00 0 .66 0 . 66 0.54 0 .54
Delay/Veh , 47 .0 32.5 0.0 0 .0 52 .0 52 .0 62 .6 0 . 0 25 . 3 43.6 13.4 13 . 4
User DelAdj , 1 .00 1.00 1 .00 1 .00 1 .00 1 .00 1 .00 1 .00 1 .00 1 .00 1.00 1 .00
AdjDel/Veh , 47.0 32. 5 0 .0 0. 0 52. 0 52 . 0 62. 6 0.0 25.3 43 . 6 13 .4 13 .4
LOS by Move , D C A ADD E A C D B B
HCM2kAvgO , 6 4 a 0 5 5 1 a 11 7 11 11
***** * ****** **************************** ** ***** ************ * *** * * * ** ** * ***** ****
Note: Que ue reported is t he number o f cars per lane.
***** **** * ** *** ****** * * * ***** * * * * ***** ** ** * * * ** *** ***** ** * ******** • ••••• *.** * * **

Traffix 7.9 .04 15 (0) 20 0 7 Dowling Assoc . Licens ed t o DKS ASSOC.. PORTLAND , OR
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Level Of Service Computation Report
2000 HeM Operations Method (Base Volume Alternative)

***** •• *.****.****************************************.*.*** ••••_.**-----*******
Intersection #4 Pacific Ave / Main St
*-*.*****-**-*-***-***-**--**--**-**-***-**-*****--*--._.*-**. __ •• **-**--**-*---
Cycle (a ecj : 100 Critical Vol./Cap. (xl: 0. 537
LOB S Time (sec) : B (Y+R=4.0 sec) Average Delay (sec/veh) : 15.5
Optimal Cycle : 34 Level Of Service : B
**--**---**•• * _. * . _ . _- ** - - - *** - ** - * - *** ** ** - ** . ** - - * - * - *** * - * - *** - *••• _*-*.**--*
Appr oach : Nort h Bound Sout h Bound East Bound West Bound
Movement : L T R L T R L T R L T R
-- -- -- ------ 1------- -- - -- ---11 --- ------- --- --1 1--- - --- -- ------1 1--- --- --- --- --- 1
Contr ol: Permitted Permi tte d Prot ect e d Protected
Righ ts : Incl ude Inc lude I nclude I nclude
Min . Gr een : 0 0 0 0 0 0 0 0 0 0 0 0
La nes : 0 1 0 0 0 0 0 0 1 0 0 0 a 0 0 0 1 0 1 0
--- ---- --- --1 ------ ------ ---11------ --- ---- --1 1----- - -- -- -- ---11- ---- ---- ---- - - 1
Volume Module:
BaBe Vol : 2 5 65 0 0 210 SO 0 0 0 85 755 195
Growth Adj : 1. 001 .00 1 .00 1 .00 1 .00 1 . 00 1 .00 1 .00 1.00 1 .001 .00 1 .00
Initial Bee : 25 65 0 0 210 50 0 0 0 85 755 195
User Adj : 1.001 .00 1 .00 1.00 1 .00 1.00 1.00 1.00 1.00 1 .001 .00 1 .00
PHF Adj : 0 .910.91 0 .91 0.91 0.91 0.91 0 .910.91 0 .91 0 .91 0.91 0 .91
PHF Volume : '27 71 0 0 231 55 0 0 0 93 830 214
Reduct Vol : 0 0 0 0 0 0 0 0 0 0 0 a
Reduced Vol: 27 71 0 0 231 55 0 0 0 93 830 214
PCE Adj : 1 .001 .00 1 .00 1. 00 1 .00 1 .00 1 .001 .00 1 .00 1 .001 .00 1 .00
MLF Adj : 1.00 1 .00 1. 00 1 .001 .00 1.00 1 .00 1 .00 1 .00 1 .001 .00 1 .00
Fi n alVo l ume: 27 71 0 0 23 1 5 5 0 0 0 9 3 830 214
-- -- ---- -- --1 --- -- -- --- - -- --11 -- ---- -------- -1 1- ------- ----- --11------- ------ - -1
Sa t u rat ion Flow Module:
Sat/Lane: 1900 19 00 1900 1900 1900 1900 1900 1900 1900 1900 1900 19 00
Adj u Bt ment: 0 . 86 0.86 1 .00 1 .00 0 .96 0 .96 1 .00 1 .00 1.00 0 . 89 0.89 0 . 8 9
LaneB : 0 .2 8 0 .72 0 .00 0 .00 0 . 81 0 .19 0 .00 0 . 00 0.00 0 .16 1.46 0 . 38
Final Sat. : 4 521175 0 01480 352 0 0 0 2762456 634
------ ---- --1--- - - ----------11- -- --- --- --- ---11 ----------- --- -11 --- ----- --- -- - - 1
capacity Ana lysis Module:
Vol /Sa t: 0.06 0 .06 0. 00 0.00 0.16 0 .16 0 .00 0 .00 0.00 0.34 0.34 0 .34
erit Moves : **** ****
Green/Cycle: 0 .29 0.29 0 .00 0 .00 0.29 0. 29 0 .00 0.00 0 .00 0.63 0.63 0 .63
Volume/Cap : 0 .21 0 .21 0.00 0 .00 0 .54 0 .54 0 .00 0.00 0 .00 0 .54 0.54 0 .54
Delay/Veh : 27.0 27.0 0.0 0.0 30.9 30 . 9 0 .0 0.0 0.0 10 .6 10.6 10 .6
User De1Adj : 1 .001.00 1 .00 1 .00 1.00 1. 00 1.001 .00 1 .00 1.001 .00 1.00
AdjDe1/Veh : 27 . 0 27 .0 0 .0 0 .0 30.9 30 .9 0. 0 0 .0 0 .0 10 .6 10 .6 10.6
LOS by Mov e : C C A A C C A A A B B B
HCM2kAvgQ: 2 2 0 0 8 8 0 0 0 10 10 10
********* ******************************************** ******** **** ***************
Not e: Queue repor t ed is t he number of cars pe r l an e .
** ** *********** *** ** **** ** ** ** *** * ** * ***** *** ***** ** ** ** ** * *** ** .*. ** ****** *** **
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Level Of Service computation Report
2000 HeM operations Method (Base Volume Alternat ive)

********************************************************************************
Intersection fflB Pacific Ave / College Way
********************************************************************************
Cycle (sec): 100 Critical Vo1./Cap. (Xl: 0.371
Loss Time (sec): 8 (Y+R=4 .0 sec) Average Delay (sec/veh) : 6.0
Optimal Cycle: 26 ' Level Of Service : A
********************************************************************************
Approach : North Bound South Bound East Bound West Bound
Movement: L T R L T R L T R L T R
----- ------- 1------ -- -------11 ---------------11---------- -----11----------- ----1
Control: Protected Protected Protected Protected
Rights : Include Include Include Include
Min . Green: 0 0 0 0 0 0 0 0 0 0 0 0
Lanes : 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 1 0
---- --- ----- 1---------------11 ---------- -----11- ------------ --11-- ----------- --1
Volume Module:
Base Vol; 0 0 0 0 30 50 0 0 0 15 975 10
Growth Adj: 1 .001.00 1.00 1.001.00 1.00 1 .001.00 1.00 1 .001 .00 1.00
Initial Bse: 0 0 0 0 30 50 0 0 0 lS 975 10
User Adj; 1.00 1.00 1 .00 1.001.00 1.00 1 .00 1.00 1.00 1.00 1.00 1.00
PHF Adj: 0 .97 0 .97 0 .97 0 .97 0.97 0.97 0 .97 0 .97 0.97 0 .970.97 0 .97
PHF Volume: 0 0 0 0 31 52 0 0 0 15 1005 10
Reduct Vol : 0 0 0 0 0 0 0 0 0 0 0 0
Reduced Vol: 0 0 0 0 31 52 0 0 0 15 1005 10
PCE Adj: 1.001.00 1.00 1.001.00 1.00 1.001 .00 1 .00 1.001 .00 1 .00
MLF Adj : 1.00 1.00 1.00 1.00 1 .00 1.00 1.00 1.00 1.00 1.001.00 1.00
FinalVolume: 0 0 0 0 31 52 0 0 0 15 1005 10
----- -------1------ --------- 11---------------11------------- --11 ------ ---------1
Saturation Flow Module:
Sat/Lane, 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adjustment: 1.00 1.00 1.00 1.00 0.89 0.89 1 .00 1.00 1 .00 0 .93 0 .93 0 .93
Lanes, 0.00 0.00 0.00 0.00 0 .38 0.62 0 .00 0.00 0.00 0.03 1 .95 0.02
Final Sat .: 0 0 0 0 634 1056 0 0 0 533439 35
------- -----1---------- -----1 1---------------11---------- -----11----- -------- --1
Capacity Analysis Module;
Vol/Sat: 0 .00 0.00 0 .00 0.00 0.05 0.05 0.00 0.00 0.00 0.29 0 .29 0.29
Crit Moves: **'** ****
Green/Cycle : 0.00 0 .00 0 .00 0.00 0.13 0.13 0.00 0 .00 0 .00 0.79 0.79 0.79
Volume/Cap ; 0.00 0 .00 0 .00 0.00 0 .37 0 .37 0.00 0 .00 0.00 0.37 0 .37 0.37
Delay/Veh: 0.0 0 .0 0.0 0.040.7 40.7 0 .0 0 .0 0.0 3.2 3 .2 3 .2
User DelAdj : 1 .001 .00 1.00 1.00 1 .00 1 .00 1 .00 1 .00 1.00 1.00 1.00 1.00
AdjDel/Veh: 0.0 0 .0 0 .0 0 .0 40.7 40.7 0.0 0 .0 0 .0 3.2 3.2 3 .2
LOS by Move: A A A ADD A A A A A A
HCM2kAvgQ; 0 0 0 0 3 3 0 0 0 5 5 5
********************************************************************************
Note: Queue reported is the number of cars per lane.
**************************************************** **** ******** ****************

Traffix 7 .9.0415 (c) 2007 Dowling Assoc . Licensed to DKS ASSOC., PORTLAND, OR
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Le v e l Of Service Computation Report
200 0 HOM Ope r ations Method (Ba s e Volume Alternat ive )

.******* ** ** *************** * *** *** ***** ******* **** *********.***-*** *.***-* ******
Inte rse c tion #1 9 Pacific Ave ! Elm S t
***** ** *.*.*.*.**.*********-*********************************.*.*.**************
Cycle ( se c) : 100 Crit ica l Vol./Cap . (X) : 0 .4 71
Lo s s Time (s ec): 8 (Y+R-4 . 0 s ec) Average De l ay (sec!veh) : 7 . 6
Opt imal cycl e : 30 Level Of Service : A
***** ***- ** • • *•• _*._ • • *- ** ** • • *•• *** **** . * **. *- **.* ** ** . ** , . *** * * _ . ** ***** ** . , **
Approach : North Bound South Bound East Boun d West Bound
Movement : L T R L T R L T R L T R
------------1 ----------- ----1 1-------- ------- 11----- ----------1 1---------------1
Co n t ro l : Permitted Pe rmitted Protected Protected
Rights: Inc l ude Include Include Includ e
Min . Green : 0 0 0 0 0 0 0 0 0 0 0 0
Lane s : 0 a- 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 1 0
------------1---------------11------ ---------11--------------- 11---------------1
Volume Module:
Bas e Vol> 65 25 0 0 15 10 0 0 0 65 1045 10
Growth Adj : 1 .00 1.00 1 .00 1 .00 1.00 1. 00 1 .00 1.00 1 .00 1.001 .00 1 . 00
Initial Bse : 65 25 0 0 15 10 0 0 0 65 1045 10
User Adj , 1 . 00 1 .00 1 .00 1 .00 1.00 1 .00 1 .001 .00 1.00 1.001 .00 1 .00
PHF Adj : 0 .91 0.91 0 .91 0 .91 0 .91 0 .91 0 .91 0 . 91 0 .91 0 .910 .91 0.91
PHF Volume : 7 1 27 a 0 1 6 II 0 0 0 71 1148 11
Re duc t Vol : 0 0 a 0 0 0 0 0 0 0 0 0
Reduced Vol: 71 27 0 0 16 11 0 0 0 71 1148 11
PCE Adj : 1 .00 1.00 1.00 1.001 .00 1 .00 1.00 1 . 00 1 .00 1 .00 1 .00 1 .00
MLF Adj : 1 .00 1.00 1 .00 1. 00 1 .00 1 .00 1.00 1.00 1.00 1.00 1 .00 1 .00
Fi na l Volume : 71 27 0 0 1 6 11 0 0 0 71 1 148 11
------------ 1-- -------------11---------------1 1----- ---------- 11---------------1
Sa t u ra t i on Flow Module:
Sat/Lane: 1900 1900 1900 1 900 1900 1900 1900 1900 1900 1 90 0 1900 1900
Adjustment : 0 . 73 0. 73 1 .00 1 .00 0 . 95 0. 95 1.00 1 .00 1.00 0.90 0 . 90 0 .90
Lanes: 0 .72 0 . 28 0.00 0 .00 0 .60 0 .4 0 0 .00 0 .00 0 .00 0.11 1 . 87 0 .02
Pinal Sa t. : 10 02 385 0 01078 719 0 0 0 1973175 30
------------1---------------11---------------11---------------11---------------1
Capac i t y Ana l ysis Module :
Vol /Sat : 0 .07 0 .07 0 .00 0 .00 0.02 0 .02 0 .00 0 . 00 0 .00 0.3 6 0.36 0 . 36
Cri t Moves : *** * . ** *
Gre e n/Cycle : 0 . 15 0. 15 0 .00 0 . 00 0 .15 0. 15 0 .00 0 .00 0 . 00 0.77 0 . 77 0 . 77
Volume/ Cap: 0 . 47 0 .47 0 . 00 0.00 0 . 10 0 .10 0 . 00 0 .00 0 .00 0.47 0 .47 0 .47
De l a y / Veh : 40. 440 .4 0 .0 0 .0 36 .7 36 . 7 0 .0 0.0 0 . 0 4 .3 4 .3 4 . 3
Use r De1Ad j: 1 . 00 1 .00 1 . 00 1.00 1 . 00 1. 00 1. 00 1 . 00 1.00 1 .00 1. 00 1.00
AdjDel /Veh : 40 .4 40. 4 0 . 0 0. 03 6. 7 36 .7 0 .0 0 . 0 0 .0 4 .3 4.3 4. 3
LOS by Move: D D A ADD A A A A A A
HCM2kAvgQ : 3 3 0 0 1 1 0 0 0 7 7 7
***** *.***••** *******.* •• ***** ••• **-******** *** * . * . * . ** *** ** *** * ****** * ***** ****
Note : OUeue repo rted is the numbe r of cars per lane.
*** *** * • • **.*******.* • • ********** ******* ***** ******************** ****** ** ** *****
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Level Of Service Computa t i on Report
2000 HeM Ope rations Method (Base Volume Alte rnat i v e)

•••••••* • ••••••** •• • • • ***•••• ***** ••• •• * •• * *••*. ***** • •• * * *** * ••• •••**••• * • • ****
Intersection ~24 Pacifi c Ave / Maple St
*.*********** * *** *** . *** .** ** •••*****.**************** ** ********* ****.**** .*****
Cycle (sec) : 100 Crit i cal Vol. /Cap. (X): 0.853
Loss Ti me (sec) : 1 2 (Y+R=4 .0 s ec ) Av erag e De l a y (s ec/veh): 28 .3
Op t i ma l Cycle: 91 Level Of Service ; C
* ** ••*** ******.*. ****. * ** ***** ********************** ** ** ** ** *** .****************
Approach: No r th Bound South Bound East Bound We s t Bou nd
Movement : L T R L T R L T R L T R
------------1---------------11---------------11---------------11---------------1
Contr o l: Pro t e c t ed Protected Protected Protected
Right s ; Include I nclude Include I nclude
Min . Green : 0 0 0 0 0 0 0 0 0 0 0 0
Lanes: 0 1 0 0 1 0 0 0 0 0 0 1 0 1 0 1 0 1 1 0
------------1 ---------------11 --------------- 11 -------------- -1 1---------------1
Vo l ume Mo dule :
Ba s e Vol : 160 5 115 0 0 0 15 915 100 150 113 0 5
Growth Adj : 1 . 00 1 .00 1 .00 1 . 00 1 . 00 1 .00 1 . 00 1 . 00 1 .00 1 .001 .00 1 . 00
Initial Bse: 160 5 115 0 0 0 15 915 100 150 1130 5
User Adj : 1 . 001 . 00 1 . 00 1 .001 .00 1 .00 1 .001 .00 1 .00 1.00 1.00 1 .00
PUF Adj: · 0 . 950.95 0 .95 0. 95 0.95 0 . 95 0 .95 0 .95 0 .95 0 . 95 0.95 0.95
PHF Volume : 16 8 5 121 0 0 0 16 963 10 5 158 1189 5
Reduc t Vol : 0 0 0 0 0 0 0 0 0 0 0 0
Reduc e d Vol: 168 5 121 0 0 0 16 963 105 158 11 8 9 5
PCE Adj : 1 . 00 1 . 00 1 . 00 1. 00 1.00 1 . 00 1 .001 . 00 1 . 00 1 .001 .00 1 .00
MLF Ad j : 1 .00 1 .00 1 . 00 1 .00 1. 00 1 . 00 1.00 1.00 1 .00 1 .00 1 . 00 1 .00
FinalVolume ~ 168 5 121 0 0 0 16 96 3 105 158 11 8 9 5
------------1---------------11---------------11- --------------11---------------1
Saturation Fl o w Module :
Sat/Lane: 1 900 190 0 1900 1900 1900 190 0 1900 19 00 19 00 1900 1900 19 00
Adj ustme nt : 0.90 0 .90 0 . 84 1 .00 1.00 1 . 00 0 .92 0 . 92 0.9 2 0 .93 0 . 9 3 0 .93
Lanes: 0 .97 0 .03 1. 00 0 .00 0 .00 0 .00 0 .03 1 .78 0.19 1 .00 1. 99 0 .01
Final Sat .: 1667 52 1599 0 0 0 51 3093 338 17693519 16
------------1---------------11 -------------- -11 -------------- -1 1---------- -----1
capacity Analysis Module:
Vol/Sat : 0 .10 0 .10 0 .08 0 .00 0 .00 0 . 00 0.3 1 0 .31 0 .3 1 0.09 0 .3 4 0 . 34
cri t Moves : ** ** **** ****
Green/Cycle : 0.12 0. 12 0 .12 0.00 0 .00 0 .00 0 . 37 0 .59 0.59 0 .17 0 .40 0 .40
Volume/Cap : 0 . 85 0 .85 0 .64 0 .00 0 .00 0 .00 0.85 0 .53 0 .53 0.53 0.8 5 0 .85
Delay/Veh: 70 .9 70 .9 49.2 0 .0 0. 0 0 .0 35.0 12. 3 12 .3 39.6 32 .8 32.8
User De1Adj : 1 .00 1.00 1 .00 1 . 00 1 .00 1 .00 1.00 1 . 00 1.00 1 .00 1.00 1 .00
AdjDel/Veh , 70.9 70 . 9 49.2 0 .0 0.0 0.0 35.0 12.3 12 . 3 39 .6 32 . 8 32 .8
LOS b y Move : E E D A A A D B B DeC
HCM2kAvgQ: 8 8 5 0 0 0 19 1 0 10 5 20 20
***** ***** ******* ***** ****************** **************** ** ********************* *
Note : Oueue r eported i s the number of cars per lane.
************** .. * ... *** ****** * * ••• *******.*.*****.* *** **** * *********** ************
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Level Of Service computation Report
2000 HeM operations Method {Base Volume Alternative}

************** •• ****************************************************************
Intersection #78 Mt . View Ln/Pacific Ave
********************************************************************************
Cycle (sec): 100 Critical Vol./Cap. (X): 0.690
Loss Time (sec): 12 (Y+R:4.0 sec) Average Delay (sec/veh): 13.1
Optimal Cycle: 58 Level Of Service : B
******••• ***************** ••**************.*****••••*******.***.** •• **********.*
Street Name: Mt . View Ln Pacific Ave
Approach : North Bound South Bound East Bound West Bound
Movement : L T R L T R L T R L T R

------------1 ---------------11---------------1 1-- -------------1 1-------------- -1
Control: Split. Phase Split Phase Protected Protected
Rights: Include Include Include Include
Min. Green: 0 0 0 0 0 0 0 0 0 0 0 0
Lanes: 1 0 0 0 1 a 0 0 0 a 0 0 1 1 0 1 0 2 0 0
------------1----- ----------11---------------1 1---------------1 1---------------1
Volume Module:
Base Vol: 140 0 90 0 0 0 0 1395 100 125 1630 0
Growth Adj : 1.02 1.02 1 .02 1.021 .02 1.02 1 .02 1.02 1.02 1.02 1 .02 1.02
Initial Bse: 143 0 92 0 0 0 0 1423 102 ~28 1663 0
User Adj, 1.001 .00 1 .00 1 .001 .00 1.00 1.001.00 1.00 1.001.00 1.00
PHF Adj, 0.95 0.95 0 .95 0.950 .95 0.95 0.950 .95 0 .95 0.950.95 0.95
PHF Volume, 150 0 97 0 0 0 0 1498 107 134 1750 0
Reduct Vol, 0 0 0 0 0 0 0 0 0 0 0 0
Reduced Vol, 150 0 97 0 0 0 0 1498 107 134 1750 0
PCE Adj: 1 .00 1 .00 1.00 1 .00 1.00 1.00 1.00 1.00 1.00 1.00 1 .00 1.00
MLF Adj: 1 .00 1.00 1. 00 1.00 1 .00 1.00 1 .00 1.00 1.00 1.00 1.00 1.00
FinalVolume: 15 0 0 97 0 0 0 0 1498 107 134 1750 0
------------1----- ----------11- --------------11-------------- -1 1---------------1
Saturation Flow Module :
Sat/Lane, 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adjustment: 0.95 1.00 0.85 1 .00 1 .00 1.00 1 .00 0 .94 0.94 0.95 0.95 1.00
Lanes: 1.00 0 .00 1.00 0 .00 0.00 0.00 0.00 1 .87 0.13 1.00 2 .00 0 .00
Final Sat.: 1805 0 1615 0 0 0 03335 239 18053610 0
------------1--------------- 11---------------11---- -----------1 1---------------1
capacity Analysis Module:
Vol/Sat, 0.08 0 .00 0.06 0 . 00 0.00 0.00 0 .00 0 .45 0.45 0 .07 0 .48 0.00
Crit Moves: **** **** ****
Green/Cycle, 0.12 0.00 0 .12 0 .00 0.00 0.00 0.00 0 .65 0.65 0.11 0.76 0.00
Volume/Cap, 0.69 0 .00 0 .50 0 .00 0 .00 0.00 0.00 0.69 0.69 0.69 0.64 0.00
Delay/Veh , 51.2 0.0 43.1 0.0 0 .0 0.0 0 .0 11 .9 11.9 53.0 6.1 0 .0
User DelAdj, 1.00 1.00 1 .00 1 .00 1 .00 1.00 1.001 .00 1.00 1.001.00 1.00
AdjDel/Veh, 51.2 0.0 43 .1 0.0 0.0 0.0 0.0 11 .9 11 .9 53.0 6 .1 0 .0
LOS by Move, DAD A A A A B B D A A
HCM2kAvgQ , 6 0 3 0 0 0 0 17 17 5 14 0
********************************************************************************
Note: Queue reported is the number of cars per lane.
**********************************************************.*********************

Traffix 7.9.0415 (c) 2007 Dowling Assoc . Licensed to OKS ASSOC., PORTLAND , OR



Existing PM Peak Hr
1: David Hill & Hwy 47

Intersection Sign configuration not allowed in He M analysis.

Baseline

DKS Assoc iates

Synchro 6 Report
Page 1



Existing PM Peak Hr

2: Hwy 47 & Elm OKS Associates

.,J- ,.
~

...- -, "\ t !' '" + ."-
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations , f> , f> 4> 4-
Sign Controi Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 53 403 1 8 591 69 8 11 26 39 1 66
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Hourly fiow rate (vph) 55 415 1 8 609 71 8 11 27 40 1 68
Pedestrians 1 3
Lane Width (It) 12.0 12.0
Walking Speed (ftls ) 4.0 4.0
Percent Blockage 0 0
Right turn fiare (veh)
Median type None None
Median storage veh)
Upstream signal (It)
pX, platoon unblocked
vC, conflicting volume 683 416 1220 1225 417 1223 1190 648
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 683 416 1220 1225 417 1223 1190 648
tC, single (s) 4.1 4.1 7.1 6 .5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
pO queue free % 94 99 94 93 96 70 99 85
cM capacity (veh/h) 898 1153 128 168 640 135 176 466

Direction , Lane # EB 1 EB2 WB 1 WB2 NB 1 SB 1
Volume Total 55 416 8 680 46 109
Volume Left 55 0 8 0 8 40
Volume Right 0 1 0 71 27 68
cSH 898 1700 1153 1700 266 243
Volume to Capacity 0.06 0.24 0.01 0.40 0.17 0.45
Queue Length 95th (It) 5 0 1 0 15 54
Control Delay (s) 9.3 0.0 8.1 0.0 21.3 31.3
Lane LOS A A C 0
Approach Delay (s) 1.1 0.1 21.3 31.3
Approach LOS C 0

Intersection Summary
Average Delay 3.8
Intersection Capacity Utilization 63.0% ICU Level of Service B
Analysis Period (min) 15

Baseline
Synchro 6 Report

Page 2



Existing PM Peak Hr
5: Martin & Hwy 47 DKS Associates

~
-, t ~ '. +

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations "i ." t ." "i t
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (vehlh) 308 43 310 179 25 231
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Hourly flow rate (vph) 321 45 323 186 26 241
Pedestrians
Lane Width (It)
Walking Speed (ftIs)
Percent Blockage
Right turn flare (veh) 11
Median type None
Median storage veh)
Upstream signal (tt)
pX, platoon unblocked
vC, conflicting volume 616 323 509
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 616 323 509
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
pOqueue free % 27 94 98
cM capacity (vehlh) 440 718 1066

Direction, Lane # WB 1 NB 1 NB2 SB 1 SB 2
Volume Total 366 323 186 26 241
Volume Left 321 0 0 26 0
Volume Right 45 0 186 0 0
cSH 501 1700 1700 1066 1700
Volume to Capacity 0.73 0.19 0.11 0.02 0.14
Queue Length 95th (ft) 149 0 0 2 0
Control Delay (s) 29.5 0.0 0.0 8.5 0.0
Lane LOS D A
Approach Delay (s) 29.5 0.0 0.8
Approach LOS D

Intersection Summary
Average Delay 9.7
Intersection Capacity Utilization 46.6% ICU Level of Service A
Analysis Period (min) 15

Baseline
Synchro 6 Report

Page 3



Existing PM Peak Hr
20 : 24th & Hwy 47 OKS Associates

~
-, t ~ '. +

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations V 1> "i t
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 20 59 430 12 23 516
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Hourly flow rate (vph) 21 61 448 12 24 538
Pedestrians
Lane Width (tt )
Walking Speed (ft/s)
Percent Blockage
Right turn fiare (veh)
Median type None
Median storage veh)
Upstream signal (tt )
pX, platoon unblocked
vC, conflicting volume 1040 454 460
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1040 454 460
tC, single (s) 6.5 6.2 4.3
tC, 2 stage (s)
tF (s) 3.6 3.3 2.4
pO queue free % 91 90 98
cM capacity (veh/h) 236 600 1003

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 82 460 24 538
Volume Lett 21 0 24 0
Volume Right 61 12 0 0
cSH 431 1700 1003 1700
Volume to Capacity 0.19 0.27 0.02 0.32
Queue Length 95th (ft) 17 0 2 0
Control Delay (s) 15.3 0.0 8.7 0.0
Lane LOS C A
Approach Delay (s) 15.3 0.0 0.4
Approach LOS C

Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15

Baseline
Synchro 6 Report

Page 4



Existing PM Peak Hr
21: 19th & Hwy 47 DKS Associates

~
-, t ~ '. ~

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations ¥ f> , t
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 51 43 515 38 57 639
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Hourly fiow rate (vph) 53 45 536 40 59 666
Pedestrians 2
Lane Width (ft) 12.0
Walking Speed (fVs) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 716
pX, platoon unblocked
vC, conflicting volume 1341 558 576
vC1, stage 1 conI vol
vC2, stage 2 conI vol
vCu, unblocked vol 1341 558 576
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
pO queue free % 67 92 94
cM capacity (veh/h) 160 532 997

Direction, Lane # WB1 NB 1 SB 1 SB2
Volume Total 98 576 59 666
Volume Left 53 0 59 0
Volume Right 45 40 0 0
cSH 235 1700 997 1700
Volume to Capacity 0.42 0.34 0.06 0.39
Queue Length 95th (ft) 48 0 5 0
Control Delay (s) 30.9 0.0 8.8 0.0
Lane LOS D A
Approach Delay (s) 30.9 0.0 0.7
Approach LOS D

Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 50.7% ICU Level 01 Service A
Analysis Period (min) 15

Baseline
Synchro 6 Report

Page 5



Existing PM Peak Hr
22: Poplar & Hwy 47 DKS Associate s.. -, t I'" \. +
Movement WBL WBR NBT NBR SBL SBT
Lane Configurat ions ¥ t l' lj t
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 31 72 481 0 55 635
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97
Hourly fiow rate (vph) 32 74 496 0 57 655
Pedestrians
Lane Width (It)
Waiking Speed (IUs)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (It)
pX, platoon unblocked
vC, conflicting volume 1264 496 496
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unbiocked vol 1264 496 496
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
pO queue free % 82 87 95
cM capacity (veh/h) 179 576 1078

Direction, Lane # WB1 NB 1 NB2 SB 1 SB2
Volume Total 106 496 0 57 655
Volume Lelt 32 0 0 57 0
Volume Right 74 0 0 0 0
cSH 345 1700 1700 1078 1700
Volume to Capacity 0.31 0.29 0.00 0.05 0.39
Queue Length 95th (It ) 32 0 0 4 0
Control Delay (s) 20.0 0.0 0.0 8.5 0.0
Lane LOS C A
Approach Delay (s) 20.0 0.0 0.7
Approach LOS C

Intersection Summary
Average Delay 2.0
Intersection Capacity Utiliza tion 48.4% ICU Level of Service A
Analysis Period (min) 15

Baseline
Synchro 6 Report

Page 6



Existing PM Peak Hr
23: Hwy 47 & Maple DKS Associates

,,)- "'\- .f - "- ~ t !' '. + .;-
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configuralions "i t '(' "i t '(' of '(' of '('
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 28 395 45 62 554 50 59 70 62 24 26 55
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly fiow rate (vph) 29 416 47 65 583 53 62 74 65 25 27 58
Pedestrians
Lane Width (It)
Walking Speed (ftIs)
Percent Blockage
Right turn flare (veh) 5 1
Median type None None
Median storage veh)
Upstream signal (It)
pX, pialoon unblocked
vC, confiicting volume 583 416 1231 1188 416 1258 1188 583
vC1, stage 1 conI vol
vC2, stage 2 conI vol
vCu, unblocked vol 583 416 1231 1188 416 1258 1188 583
IC, single (5) 4.2 4.2 7.2 6.6 6.3 7.1 6.5 6.2
tC, 2 stage (5)
tF (5) 2.3 2.3 3.6 4.1 3.4 3.5 4.0 3.3
pO queue Iree % 97 94 43 56 90 68 84 89
cM capacity (veh/h) 953 1086 108 166 622 80 170 508

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB2 WB3 NB 1 SB 1
Vol ume Total 29 416 47 65 583 53 201 111
Volume Left 29 0 0 65 0 0 62 25
Volume Right 0 0 47 0 0 53 65 58
cSH 953 1700 1700 1086 1700 1700 202 227
Volume to Capacity 0.03 0.24 0.03 0.06 0.34 0.03 1.00 0.49
Queue Length 95th (It) 2 0 0 5 0 0 216 61
Control Delay (5) 8.9 0.0 0.0 8.5 0.0 0.0 111.0 35.1
Lane LOS A A F E
Approach Delay (5) 0.5 0.8 111.0 35.1
Approach LOS F E

Intersection Summary
Average Delay 17.9
Intersection Capacity Utilization 58.1% ICU Level 01 Service B
Analysis Period (min) 15

Baseline
Synchro 6 Report

Page 7



Existing PM Peak Hr
86: B Street & Hwy 47 DKS Associates

l", J ) .;( JI' t/
Movement SBL SBR NEL NET SWT SWR
Lane Configurations "i r "i t t rt
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 32 150 101 425 604 61
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 36 167 112 472 671 68
Pedestrians
Lane Width (ft)
Walking Speed (ftis)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (tt)
pX, platoon unblocked
vC, conflicting volume 1368 671 739
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1368 671 739
tC, single (s) 6.5 6.2 4.1
tC, 2 stage (s)
tF (s) 3.6 3.3 2.2
pO queue free % 73 63 87
cM capacity (veh/h) 134 455 854

Direction , Lane # SB 1 SB 2 NE 1 NE2 SW 1 SW2
Volume Tota l 36 167 112 472 671 68
Volume Lett 36 a 112 a a a
Volume Right a 167 a a a 68
cSH 134 455 854 1700 1700 1700
Volume to Capacity 0.27 0.37 0.13 0.28 0.39 0.04
Queue Length 95th (tt) 25 42 11 a a a
Control Delay (s) 41.4 17.4 9.9 0.0 0.0 0.0
Lane LOS E C A
Approach Delay (s) 21.6 1.9 0.0
Approach LOS C

Intersection Summary
Average Delay 3.6
Intersection Capac ity Utilization 52.8% ICU Level of Service A
Analysis Period (min) 15

Baseline
Synchro 6 Report

Page 8



Existing PM Peak Hr
88: Hwy 47 & Porter OKS Associates

,,)- -. l- .f - -, ..., t ~ ',. + ..-'
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations , t+ , f+ 4- 4-
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 4 245 18 25 320 8 20 22 7 4 35 7
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Hourly fiow rate (vph) 4 263 19 27 344 9 22 24 8 4 38 8
Pedestrians 2 1
Lane Width (ft) 12.0 12.0
Walking Speed (tvs ) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 353 284 707 689 276 696 695 348
vC1, stage 1 coni vol
vC2, stage 2 coni vol
vCu, unblocked vol 353 284 707 689 276 696 695 348
tC, single (s) 4.3 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.4 2.2 3.5 4.0 3.3 3.5 4.0 3.3
pO queue free % 100 98 93 93 99 99 90 99
cM capacity (veh/h) 1089 1289 315 356 766 330 359 699

Direction , Lane # EB 1 EB 2 WB 1 WB2 NB 1 SB 1
Volume Total 4 283 27 353 53 49
Volume Left 4 0 27 0 22 4
Volume Right 0 19 0 9 8 8
cSH 1089 1700 1289 1700 364 385
Volume to Capacity 0.00 0.17 0.02 0.21 0.14 0.13
Queue Length 95th (ft) 0 0 2 0 13 11
Control Delay (s) 8.3 0.0 7.9 0.0 16.6 15.7
Lane LOS A A C C
Approach Delay (s) 0.1 0.6 16.6 15.7
Approach LOS C C

Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 37.3% ICU Level 01 Service A
Analysis Period (min) 15

Baseline
Synchro 6 Report

Page 9



Existing PM Peak Hr
90 : Purdin & Hwy 47 DKS Associates

.-J- -+ ,. t'" - -, -, t ~ \. + ..,'

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4' '(I 4' '(I "l + '(I "l + '(I
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 14 51 10 153 115 17 15 290 52 14 187 23
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Hourly flow rate (vph) 15 53 10 159 120 18 16 302 54 15 195 24
Pedestrians 1
Lane Width (It) 12.0
Walking Speed (ttl s) 4 .0
Percent Blockage 0
Right turn flare (veh) 3 3
Median type None None
Median storage veh)
Upstream signal (It)
pX, platoon unblocked
vC, conflicting volume 617 557 196 585 557 302 195 302
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 617 557 196 585 557 302 195 302
tC, single (s) 7.2 6.5 6.2 7.1 6.5 6.2 4.2 4.2
tC, 2 stage (s)
tF (s) 3.6 4.0 3.3 3.5 4.0 3.3 2.3 2.3
pO queue free % 95 88 99 57 72 98 99 99
cM capacity (veh/h) 290 428 850 372 431 742 1349 1194

Direction, Lane # EB 1 WB1 NB 1 NB2 NB 3 SB 1 SB 2 SB 3
Volume Total 78 297 16 302 54 15 195 24
Volume Lelt 15 159 16 0 0 15 0 0
Volume Right 10 18 0 0 54 0 0 24
cSH 460 418 1349 1700 1700 1194 1700 1700
Volume to Capacity 0.17 0.71 0.01 0.18 0.03 0.01 0.11 0.01
Queue Length 95th (It) 15 135 1 0 0 1 0 0
Control Delay (s) 15.0 32.0 7.7 0.0 0.0 8.1 0.0 0 .0
Lane LOS B D A A
Approach Delay (s) 15.0 32.0 0.3 0.5
Approach LOS B D

Intersection Summary
Average Delay 11.1
Intersection Capacity Utilization 44.8% ICU Level of Service A
Analysis Period (min) 15

Baseline
Synchro 6 Report

Page 10



PM Peak Page 3- 1

Fo r e s t Grove TSP
Fu t u r e Condit i ons

Le v e l Of Servic e Compu t a t ion Report
20 00 HCM 4-Way Stop Method (Base Vo l ume Alternativ e )

* ** ** ** * *** * ** ** *** * * * * ******************** ***** ****** ** *** ** **** *** * ** **** *****

Intersection #1 Willamina Ave / B Bt
**** * **** * * * * * * * * * * ************ * ***** *** ** * * * * * * ** *** ****** ****** * * * **** ***** * **

Cycle (sec) ,
Lo s s Time (sec) :
Optimal Cycle,

1 0 0
o (Y+R=4 .0 sec )
o

Critica l Vol . / Cap . (X) ,
Av e r age Dela y (s ec /veh) ,
Level Of Service:

0 .283
9 . 1

A
******** ** * **** ****** * ******** *** ****** * * ** ******** ** ********* ************ * **** *

o

0 . 4

9 . 5
1 .00
9.5
A

* * * *

9.5
1 . 0 0

9 . 5
A

9 .5
1 . 0 0

9 . 5
A

0 . 40 .4

9 .5
1. 0 0

9.5
A

0 .2

8 .6
1. 00

8 .6
A

* * * *

8 .6
1 . 00
8.6

A
8.6

1. 0 0
8 .6

A
0 . 20 . 2

8 .6
1 . 0 0
8.6
A

0.2

9 .2
1 .0 0

9 .2
A

*** *

9 .2
1 . 0 0

9 .2
A

9 . 2
1 . 0 0

9.2
A

0 .20 .2

9 .2
1. 0 0

9 .2
A

0. 2

8 .8
1 . 0 0
8.8

A

Appro ach ,
Movement:

North Bound South Bound East Bound West Bound
L T R L T R L T R L T R

-------- -- --1 ---------------1 1---------------11- ----- --------- 11---------- -----1
Contro l , Stop Sign Sto p Sign Stop Sign Sto p Sign
Rights: Include I nc l ude I nclude Include
Min. Gr een , 0 0 0 0 0 0 0 0 0 0 0
Lanes , D O l ! 0 0 DO li 0 0 D O l ! 0 0 D O l! 0 0
------------1-------- ----- --11----- ----------11--------------- 11--------------- 1
Vo l ume Module :
Bas e Vo l , 25 55 5 25 8 5 10 10 65 25 5 130 30
Growth Ad j , 1 .0 0 1 . 00 1 .00 1 . 0 0 1 . 00 1.00 1 . 0 0 1 .00 1 . 0 0 1 . 0 0 1 .0 0 1 .00
I n i t i a l Bse , 25 5 5 5 2 5 8 5 1 0 10 65 25 5 13 0 3 0
Use r Ad j , 1 . 0 0 1 . 0 0 1 . 0 0 1. 0 0 1 .00 1 .00 1.00 1 .00 1 .00 1 . 0 0 1 . 00 1 . 0 0
PHF Ad j , 0.80 0. 8 0 0 .80 0.80 0 .80 0.80 0.80 0 .80 0 .8 0 0.80 0 .80 0. 80
PHF Vol ume : 31 69 6 31 106 13 1 3 81 31 6 163 3 8
Reduct Vol , 0 0 0 0 0 0 0 0 0 0 0 0
Reduced Vo l , 31 69 6 3 1 106 13 13 81 31 6 1 6 3 38
PCE Adj , 1 . 0 0 1 .00 1.00 1.00 1 .00 1 . 0 0 1.00 1. 00 1.00 1 .00 1 .0 0 1 . 0 0
MLF Adj , 1 . 00 1 . 0 0 1.00 1 .00 1 .00 1 . 0 0 1 .00 1.00 1 . 00 1 . 0 0 1 .00 1 . 0 0
Fina lVo l ume, 3 1 69 6 3 1 1 06 1 3 13 81 31 6 1 63 38
---- --------1 --- ----------- -1 1--- ------------11--------------- 11----------- --- -1
Sa turation Fl o w Mo du l e :
Adjus tmen t, 1. 0 0 1.00 1. 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 .00 1 .00 1 . 0 0 1 . 00 1 . 00 1 .00
Lanes, 0 . 29 0.65 0 . 06 0 .21 0 . 7 1 0 . 08 0.1 0 0.65 0. 25 0.03 0 .79 0 . 18
Final Sat . , 201 442 4 0 14 4 4 9 1 58 72 47 0 1 81 2 2 575 133
------------1---------------11---------------11---------------1 1------------- -- 1
Ca pac i t y Analysis Module :
Vol / Sa t , 0. 16 0. 16 0 . 1 6 0 .22 0 .22 0 . 22 0 . 1 7 0 . 17 0 . 17 0.2 8 0. 28 0 . 28
e ri t Moves : *** *
De1ay/Veh , 8 .8 8 . 8
De lay Adj, 1. 0 0 1 . 0 0
AdjDe1 / Veh , 8 .8 8. 8
LOS by Mov e , A A
Appr oachDel, 8 .8
De l a y Adj , 1 . 0 0
ApprAdjDe l , 8 .8
LOS by Appr: A
A1 lWayAvgQ ' 0.2 0 . 2
* * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * ** ***** * * * * * *** * * * * * * * * * ** ** ** *

No t e : Queue reported i s the number o f c a r s pe r lane .
*** * * * ********* ** *** * **** ***** * ** **** * ** ** ********** * * * ** *** * * ********** *** *** * *

Traffix 7 . 9 . 04 1 5 (c) 2007 Dowling Asso c. Licensed to DKS ASSOC . , PORTLAND, OR



PM Peak Fri Oct 3, 2008 18 :07:54 Page 5 -1

Forest Grove TSP
Future Conditions

Level Of Se rvice Computation Report
2000 HCM Unsignalized Me t hod (Base volume Al t e r na t i v e )

******************************* ***** ************** ****** ************* ****** * ****
Intersection #3 Gales Creek Rd / Forest Gale Dr
*** *************************** **************************************************
Average Delay Isec/veh): 4 . 0 Worst Case Level Of Servi ce : B[ 14 .8]
************** ** **** ********* **** **** ********************* ****************** ****

4.1 xxxx xxxxx
2 .2 xxxx xxxxx

4 . 2 xxxx xxxxx
2.3 xxxx xxxxx

Approach: North Bound South Bound East Bound West Bound
Movement: L T R L T R L T R L T R
-------- ----1 --------------- 11---------------1 1---------------1[-------- -------1
Control: Stop Sign Stop Sign Uncontrolled Uncontrol led
Rights : Include Include Include Include
Lanes: 1 0 0 1 0 1 0 0 1 0 1 0 0 1 0 1 0 0 1 0
-------- ----1---------------1 1- ------ ------ --1 1--------------- 11---------------1
Volume Module:
Base Vol : 5 5 35 75 10 5 5 110 5 75 115 155
Growth Adj : 1.00 1.00 1.00 1.00 1.00 1 .00 1 .00 1 .00 1.00 1 .00 1 .00 1.00
Initial Bse : 5 5 35 75 10 5 5 110 5 75 115 155
User Adj: 1.00 1 .00 1 .00 1 .00 1 .00 1.00 1.00 1.00 1. 00 1 .00 1 .00 1 .00
PHF Adj: 0 .95 0 .95 0 .95 0 .95 0.95 0.95 0.95 0.95 0.95 0 .95 0 .95 0 .95
PHF Volume : 5 5 37 79 11 5 5 116 5 79 121 163
Reduct Vol : 0 0 0 0 0 0 0 0 0 0 0 0
Fina lVolume : 5 5 37 79 11 5 5 116 5 79 121 163
----- ------- 1-------------- -1 1--------- ------1 1--------------- 11------------ ---1
Critical Gap Module:
Critical Gp : 7.1 6.5 6.2 7.2 6.6 6 .3
FollowUpTim: 3.5 4 .0 3 .3 3 .5 4.0 3.3
----- -------1------- --------1 1----------- ----1 1- --------- ----- 11--------------- 1
Capacity Module:
Cnflict Vol: 497 571 118 511 49 2 203 2B4 xxxx xxxxx 121 xxxx xxxxx
Potent Cap . : 486 433 939 469 473 831 1244 xxxx xxxxx 1466 xxxx xxxxx
Move Cap.: 454 408 939 426 446 831 1244 xxxx xxxxx 1466 xxxx xxxxx
Volume/Cap: 0.01 0.01 0.04 0.19 0.02 0 .01 0 .00 xxxx xxxx 0.05 xx xx xxxx
------------ 1---------- -----11------------ ---1 1------ --------- 11 ---- ------- ----1
Level Of Service Modu l e:
2Way95thQ: 0.0 xxxx xxxxx 0.7 xxxx XXXXX 0.0 xxxx xxxxx 0.2 xxxx xxxxx
Cont rol Del: 13.0 xxxx xxxxx 15 . 4 XXXX xxxxx 7.9 xxxx xxxxx 7.6 xxxx xxxxx
LOS by Move : B * * C * * A * * A * *
Movement : LT - LTR RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Cap. : xxxx xxxx B08 xxxx xxxx 527 xxxx xxxx xxxxx xxxx xxxx xxxxx
SharedQueue:xxxxx xxxx 0.2 xxxxx xxxx 0 .1 xxxxx xxxx xxxxx xxxxx XXXX xxxxx
Shrd ConDel : xxxxx xxxx 9.7 xxxxx xxxx 12.0 xxxxx xxxx xxxxx xxxxx xxxx xxxxx
Shared LOS: * * A * * B * * * * * *
Appr oachDe l : 10.1 14.8 xxxxxx xxxxxx
Approa chLOS : B B * *
*** ******************** ***************** *************** ** ******* ****************
Note : Queue reported i s the number of cars per lane.
** ************************************************ ******************************

Traffix 7.9 .0415 (c) 20 0 7 Dowling As s o c . Licensed to DKS ASSOC ., PORTLAND, OR



PM Peak Fri Oc t 3 , 2 008 18, 07, 54 Page 6 -1

Fore st Gro ve TS P
Fu t u r e Co ndi t ions

Leve l Of Service Co mp u t a t i o n Report
2000 He M Opera t ion s Me thod (Ba s e Vo l ume Alte rna t i ve )

************** ******************** ********* *** **** * *****************************

Interse ct i on #4 Pa c i fi c Ave / Ma i n St
*** ********** ****** * * * ****************************** ********************** ******

Cycle (s e c ) ,
Loss Ti me (sec ) :
Opt ima l Cyc l e ,

10 0
8 (Y+R=4 . 0 s ec )

35

Cri t ica l Vol. / Ca p . (X) ,

Average De l a y (s ec/veh),
Leve l Of Servi c e :

0 .549
1 6 .4

B
**************** ***** * **********************************************************

o

0 .6 1
0 . 5 5
12 . 0
1. 00
12 . 0

B
11

0.6 1
0 .5 5
12 .0
1. 00
12 . 0

B
11

****

0 . 6 1
0 . 55
12 . 0
1. 00
12 . 0

B
11

0 .00
0.00

0 .0
1. 00

0.0
A

o

0 . 0 0
0 .00

0 .0
1. 00
0.0

A
o

0 .00
0.00
0.0

1. 0 0
0 .0

A
o

0 .31
0 . 5 5
29. 5
1. 0 0
29.5

C
8

****

0 .31
0 . 5 5
29 . 5
1. 00
29 . 5

C
8

0.00
0 .00

0 . 0
1. 0 0
0.0

A

o

0 .00
0 .00
0.0

1. 00
0.0

A
o

0 . 3 1
0 .20
25 . 2
1. 00
25. 2

C
2

0 .3 1
0.20
25.2
1. 00
25.2

C

2

Approach: North Bound South Bound Eas t Bou nd West Bound
Movement, L T R L T R L T R L T R
-- ------- ---1--------------- 11--------------- 11---------------1 1-------------- -1
Control : Permitted Permitted Protec ted Protected
Ri gh ts , I nc l ude Include I n clude I n c l ud e
Min . Gre en, 0 0 0 0 0 0 0 0 0 0 0
La nes , 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 1 0
- - - - - - -- - -- - 1- -- - - - -- - --- - - - 11--- - -- - - - - - - - --1 1- - - - - - - - - -- - -- - 11-- - - - - - -- - - - - -- I
Volume Module ,
Base Vol, 25 65 0 0 2 10 75 0 0 0 85 7 30 2 0 0
Gr owth Ad j , 1. 0 0 1 . 0 0 1. 00 1 . 0 0 1. 00 1 .00 1 . 00 1 .00 1 . 00 1 .00 1. 00 1 .00
Initia l Bs e , 25 65 0 0 21 0 75 0 0 0 85 730 200
User Adj , 1 .0 0 1 . 00 1 .0 0 1 . 00 1. 0 0 1 . 00 1 .00 1 .00 1. 00 1 .00 1 . 00 1 . 0 0
PHF Ad j , 0 .9 1 0 .91 0 .91 0 .91 0 .91 0.9 1 0 .91 0.91 0 . 91 0. 91 0.9 1 0 . 91
PHF Volume , 2 7 71 0 0 23 1 82 0 0 0 93 80 2 220
Redu c t Vo l , 0 0 0 0 0 0 0 0 0 0 0 0
Reduced Vo l, 2 7 71 0 0 23 1 82 0 0 0 93 80 2 2 2 0
PCE Ad j , 1 .00 1. 00 1 . 0 0 1 .00 1 . 00 1 .0 0 1.00 1.00 1.00 1 . 0 0 1. 00 1 .00
MLF Ad j , 1. 00 1 .00 1 . 0 0 1.0 0 1 .00 1 . 0 0 1 . 00 1 .0 0 1.00 1 . 00 1 .00 1 . 0 0
Fi nalVo l ume , 27 71 0 0 2 31 82 0 0 0 93 8 02 220
-------- -- --1---------- -----11- --------------11- --------------1 1--- ------- -----1
Sa turation Fl o w Modu le :
Sat / La ne , 1 90 0 1 900 190 0 19 00 19 0 0 1 9 0 0 1900 1 900 19 00 1 9 0 0 1900 1 9 0 0
Adjustment, 0.85 0 .85 1 . 0 0 1 .00 0 . 95 0 .95 1 .00 1 . 0 0 1. 0 0 0 . 88 0 .8 8 0 . 8 8
La nes , 0 .28 0 . 72 0 . 00 0 .00 0 . 74 0 . 26 0 . 00 0 .00 0 .0 0 0 . 17 1.44 0 . 39
Fi na l Sa t .' 447 1 16 3 0 0 1336 477 0 0 0 28 1 24 14 66 1
------------1---------------11----------- ----11- --------------11------------ ---1
Capacity Ana l ysis Module ,
Vo l /Sat , 0 .06 0.0 6 0 .00 0.00 0. 17 0 . 17 0 .00 0 .00 0.00 0.33 0 .3 3 0. 3 3
Cr it Move s :
Green/Cycl e ,
Vo l ume /Cap ,
Delay /Veh ,
User DelAdj,
AdjDe l /Veh,
LOS by Move ,
HCM2kAv gQ,
******************* * ************************* * * ***** ** * *** ******* ********** *** **

No t e: Queue r eported i s the n umbe r o f c a r s per l a n e .
************* * *** ******** * ********************** * ** ************************ *** **

Tr affix 7.9.0 415 (c ) 2 0 07 Dowling As s oc . Li c ensed to DKS ASSOC. , PORTLAND, OR
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Fo rest Grove TSP
Fu t ure Condit ion s
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Le vel Of Service Computa t ion Report
20 00 HCM Unsignalize d Method (Ba se Vo l ume Al t e r native )

** *************** ********* ******** ******* ******************************** ** *** **
Inte r s ection #6 Thatche r Rd / Water c res t Rd
***** *** ***************** ** *** ******* **** ***** *** *************** ** ****** ******* *
Average Delay Is ec/veh) , 3 .0 Wor s t Case Level Of Ser v i ce : B I 1 2 .6 ]

Appr o a c h ,
Movemen t :

*** ********* *********************** ** ************** **** ****** * *** ******* * ** *****
North Bound Sou th Bound Ea s t Bound West Bou nd

L T R L T R L T R L T R
--- --- ------ 1--------------- 11---------------1 1-------- ------ - 11-------- -------1
Control : Uncont rol led Un cont r olled S t op Sign Stop S i gn
Ri ghts : Include I ncl ude Includ e I nc l ude
Lanes, 0 1 0 0 0 0 0 0 1 0 0 0 1! 0 0 0 0 0 0 0
--- ---------1 ------------- -- 11-------- -------11---------------11-------------- -1
Volume Modu l e :
Base Vol , 9 0 100 0 0 180 14 0 40 0 4 0 0 0 0
Gr owt h Adj, 1 . 0 0 1 . 0 0 1 .00 1 .00 1.00 1 . 0 0 1 . 0 0 1 .00 1 .00 1 . 00 1 . 0 0 1 . 00
Initial Bse , 90 1 0 0 0 0 180 14 0 40 0 40 0 0 0
User Ad j, 1 . 0 0 1 .00 1. 0 0 1 . 0 0 1 .0 0 1 . 0 0 1.00 1 .00 1 . 00 1 .00 1.00 1 . 0 0
PHF Adj , 0. 92 0.92 0 .92 0 .92 0 .92 0. 92 0.92 0 .92 0 .92 0 . 92 0.92 0 .9 2
PHF Volume , 98 10 9 0 0 1 96 1 52 43 0 43 0 0 0
Re duct Vol , 0 0 0 0 0 0 0 0 0 0 0 0
Fi nalVolume , 98 1 09 0 0 1 96 152 43 0 4 3 0 0 0
------- -----1----- ----- ---- -11-------------- -1 1----- --------- -1 1-------- -------1
cr i t ica l Ga p Modu le :
Cr i t i cal Gp : 4 . 1 XXXX xxxxx xxxxx xxxx xx xxx 6 .5 6 . 6 6 . 3 XXXXX XXXX XXXXX
Fo llowUpTi m: 2 . 2 XXXX xxxxx xxxxx xxxx xxxxx 3. 6 4. 1 3. 4 xxxxx XXXX xxxxx
------------1 ------------ --- 11- ----------- ---11--------------- 11-- ----- --------1
Capa c ity Modul e ,
Cn f lict Vo l : 348 XXXX xxxxx XXxX XXXX XXXXX 576 57 6 272 XXXX xxxx xxxxx
Po t ent Cap . : 121 7 XXXX xxxxx xxxx XXXX xx xxx 4 72 4 22 757 xxxx XXXX x xxxx
Move Cap. : 1217 xxxx xxxxx xxxx XXXX xxxxx 44 2 387 757 xxxx xxxx xxxxx
Volume/Ca p : 0. 08 xxxx XXXX XXXX XXXX xxxx 0 . 10 0 .00 0.0 6 xxxx xxxx xxxx
--- ---------1-------------- -11------------ --- 11----------- ----1 1--------- ------1
Leve l Of Servi ce Module :
2Wa y 95 t hQ: 0 .3 xxxx xxxxx xxxx xxxx XXXXX XXXx XXXX XXXXx XXXX xxxx xxxxx
Cont rol Del : 8. 2 xxxx xxxxx xxxxx xxxx xxxxx xxxxx x xxx xxxxx XXXXX xxxx xxxxx
LOS by Move: A * * * * * * * * * * *
Mov e me n t , LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Cap . : xxxx xxxx xxxxx xxxx xxxx xxxxx xx xx 558 xxxxx xxxx xxxx xxxxx
Sha r edQueue : 0 .3 xxxx xxxxx xxxxx xxxx x xxxx xxxxx 0. 5 xxxxx xxxxx xxxx xxxxx
Shrd ConDe l : 8 . 2 xxxx xxxxx XXXXX XXXX xxxxx XXXXX 12 . 6 xxxxx xxxxx xxxx xxxxx
Sha r e d LOS : A * * * * * * B * * * *
App r oachDe l : xxxxxx xxxxxx 12 .6 xxxxxx
App r oachLOS : * * B *
** ** ************ ************ ** *** *** ****** *** ********************* ****** *** ** ***
Not e : Queue reported i s t h e number o f cars per l ane .
*********** *** ***** ************* ************** **** ********************* ** *******

Traff ix 7 .9 . 04 15 (c) 200 7 Dowl i ng Assoc . Li c ensed t o DKS ASSOC ., PORTLAND, OR
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Forest Grove TSP
Future Conditions

Level Of Service Computation Report
2 0 00 HeM Uns ignal ized Me thod (Ba s e Vo lume Alternative )

******* ***************************** * *************** * * **************** **********

I nterse c tion #7 Gales Creek Rd / Thatcher Rd
* * ** * * * * *** ********************* *** *** * * ********************** **** ** ****** ** * * **

Avera ge Delay (s e c / v e h) : 6 . 7 Wors t Ca s e Level Of Service: C [ 2 1 .3 J
********** ********************* **** ** * * * * * * ******************** *** * * * * * * ********

xxxx

xx xxx
xxxxx

x xx x x

xxx x
xxxx
xxxx
xxxx

xxx x
xxxx

Approach : North Bound South Bound East Bound West Bound
Movement : L T R L T R L T R L T R
------- -----1 ------- -------- 11 ------ ---------11 ----- -------- --11 ------- -------- 1
Contr o l : Stop Sign Stop Sign uncontro lled Unc ontrolled
Rights: Include I nc l ude Inc lude I nc l ude
Lanes : 0 0 0 0 0 0 0 1! 0 0 1 0 1 0 0 0 0 0 1 0
------- -----1---- -----------11------- --------11---------------1 1----------- ----1
Volume Mo du l e:
Base Vol: 0 0 0 80 0 180 110 215 0 0 310 65
Growth Ad j : 1 . 0 0 1 . 00 1.00 1 . 00 1. 0 0 1 .00 1.00 1.00 1. 00 1 . 00 1 . 00 1 .00
I n i t i a l Bse: 0 0 0 8 0 0 1 8 0 110 215 0 0 3 10 65
User Adj : 1 .00 1 . 00 1 . 00 1.00 1 . 00 1 . 00 1 . 0 0 1 . 00 1.00 1 . 00 1 . 00 1 . 00
PHF Adj: 0.93 0 .93 0 .93 0.9 3 0. 93 0 .9 3 0 .93 0 .93 0.93 0. 93 0 .93 0.93
PHF Volume : 0 0 0 86 0 194 11 8 23 1 0 0 333 70
Reduct Vo l : 0 0 0 0 0 0 0 0 0 0 0 0
F inalVolume: 0 0 0 86 0 194 11 8 23 1 0 0 333 70
----- ----- --1---------------11--------------- 11- ---------- ---- 11---------- --- --1
Critical Gap Modu le :
Critical Gp:xx x x x xxxx xxxxx 6.4 6.5 6 .2 4 . 1 xxxx xxxxx xxxx x xxxx x x xxx
FollowUpTim: xxxxx xxxx xxxxx 3 .5 4. 0 3.3 2 . 2 xxxx x xxxx xxxxx xxxx xxxxx
------------1---------- -----11------- --------1 1------- --------11---------------1
Capacity Module :
Cnf l ict Vo l: xxx x xxxx xxxxx 8 36 836 3 6B 4 0 3 x x xx xxxxx
Po t ent Cap . : xxxx xxxx xxxxx 336 3 02 675 1150 xxxx xxxxx
Move Cap . : XXXX xxxx xxxx x 309 27 1 675 11 5 0 xxxx xxxxx xxxx
Vo lume/Cap: xxxx xxxx xxxx 0.28 0 . 00 0. 29 0 . 10 xxxx xxxx xxxx
----- -------1------- ---- -- --11--- -------- ----1 1---- --------- --11---------------1
Leve l Of s erv i ce Modul e :
2Way9 SthQ: xxx.x x x xx xxxxx xxxx xxxx x xxxx 0.3 xxxx xxxxx xxxx xxxx xxxxx
Control Del : XXXXX xxxx xxxxx xxxxx xxxx xxxxx 8 . 5 xxxx xxxxx xxxxx xxxx xxxxx
LOS by Move : * * * * * * A * * * * *
Movement : LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Cap . : xxxx xxxx xxxxx xxxx 495 xxxxx xxxx xxxx xxxxx xxxx xxx x xxxxx
SharedQueue :xxxxx xxxx xxxxx xxxxx 3 . 5 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx
Shrd ConDe l :x xxxx xxxx xxxxx xxxxx 2 1 . 3 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx
Shared LOS: * * * * C * * * * * * *
ApproachDe l : XXXXXX 2 1 .3 xxxxxx xxxxxx
App roachLOS : * C * *
****************************** * * * ********************** ********* ******* *********

No t e: Que ue r eported i s t he numbe r o f cars per lane.
*** ** **** * * *** ***** * * ** * ** * ******* **** * * ************* ********** ***** * ***********

Traf f i x 7.9.0415 (c) 2 007 Dowl ing ASS OC . Licensed t o DKS ASSOC. , PORTLAND, OR
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Fores t Grove TSP
Future Condi tions
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Le vel Of Se rv i c e Computation Report
2000 HCM Uns ignal ized Method (Ba se Volume Alternative )

* *** * *** * * * * * * * * * * * * * * * * * * * *** * * * * * * * * ********** * ** * * * * ***** * * ** ****** * * * *** ** * *
I n t e r s e c tion #8 Gales Creek Rd / Wi l l ami na Ave
* * * * * * * * * * **************************** ** * * * * * ** * * * ** * ******************* * * ******
Average De lay Isec/veh), 2.9 Worst Case Level Of Service: C[ 17 . 5 ]

4 .1 xxxx XXXXX xxxx x xxxx xxxxx
2.2 xxxx xxxxx xxxxx xxxx xxxxx

********* *** * ** ** * * * * * ** * * * * * * * * *** * * * *** ****************** * ************ **** * * * *
Approach: Nor th Bou nd South Bound East Bound West Bound
Movement, L T R L T R L T R L T R
--- ----- ---- 1---------------11---------------1 1---------------11 -------------- -1
Contro l : Stop Sign Stop Sign Uncontrolled Uncontroll e d
Rights : I nc l ude Inc lude Inc l ude Include
Lanes , 0 0 0 0 0 0 0 1! 0 0 1 0 1 0 0 0 0 0 1 0
--------- ---1---------------1 1--- -------- ----11- -------------- 11--- ----- ----- -- 1
Vo lume Modul e:
Base Vol , 0 0 0 80 0 5 0 30 29 0 a 0 345 7 0
Growth Adj, 1 .00 1 . 0 0 1 . 00 1 .0 0 1 .00 1.00 1. 0 0 1 .00 1 . 00 1 .0 0 1 . 0 0 1.00
Initial Bse , 0 0 0 8 0 0 50 30 29 0 a 0 34 5 7 0
User Adj, 1 .00 1 . 00 1.00 1 . 0 0 1 .0 0 1.00 1.0 0 1.00 1 .00 1 . 0 0 1 .00 1 .00
PHF Adj, 0.93 0 . 93 0 . 9 3 0 . 9 3 0.93 0.9 3 0.93 0.93 0 . 93 0. 93 0. 93 0 .93
PHF Volume, 0 0 0 86 0 54 32 312 0 a 37 1 75
Reduct Vol , 0 0 a 0 a a 0 0 0 0 0 0
FinalVo lume, 0 0 0 86 0 54 32 312 0 0 371 75
--- --- ------1-- -------------11---------------1 1----------- ---- 11-- -------- -----1
Crit ica l Gap Module :
Crit i cal Gp:xxxxx xxxx xxxxx 6.4 6.5 6.2
Fo l lowUpTim:xxxxx x xxx xxxxx 3 .5 4 .0 3.3
------------1 ---------- ----- 11--------- ------ 11 ---- ---------- -1 1---------------1
Ca p ac i t y Modu le,
Cnflict Vol: xxxx xxxx xxxxx 78 5 785 409 446 xxxx xxxxx xxxx xxxx xxx x x
Potent Cap . : xxxx xxxx xxxxx 36 1 325 643 1109 x x x x xx x x x xxxx xxxx xxxxx
Move Cap . : x x x x xxxx xxxxx 353 315 643 1 10 9 xxxx x xxx x x xxx xxxx xxxxx
Volume/Cap: xxxx xxxx x x x x 0 . 24 0.0 0 0.08 0 .03 XXXX XXXX xxxx xxxx xxxx
------------1 ----- ----- -----11-------- ----- --11---------- ----- 11--- ---- --------1
Level Of Service Modu le :
2Way95thQ : xxxx xxxx xxxxx xxxx xxxx xxxxx 0. 1 xxxx xxxxx xxxx xxxx xxxxx
Control De l: xxxxx x xxx xxxxx xxxxx xxxx xxxxx 8 .3 xxxx xxxxx xxxxx xxxx xxxxx
LOS by Move : * * * * * * A * * * * *
Movement , LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Cap . : xxxx xxxx xxxxx x x xx 427 xxxxx xxxx xxxx xxxxx xxxx xxxx xxxxx
SharedQueue :xxxxx xxxx xxxxx xxxxx 1.4 xxxxx x x x x x xxxx xxxxx xxxxx xxxx xxxxx
Shrd ConDe l :x x x x x xxxx xxxxx xxxxx 1 7 . 5 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx
Shared LOS : * * * * C * * * * * * *
ApproachDel: xxxxxx 17. 5 XXXXXX xxxxxx
ApproachLOS: * C * *
* * *** * * * * * ** * * ** * * * * * * * ** **** * * * ** ********** * * * * * * ** * * * * * * * ** * * ******** * **** ****
Note: Queue reported is the number of cars per lane.
** * * * * ** ** ** * *************** ******* ********** **** * ** ** **************** * *** * ** * * *

Traff ix 7.9.0415 (c) 2007 Dowl i n g Assoc. Li c ens e d to DKS ASSOC., PORTLAND, OR
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Fo res t Grove TSP
Futur e Condit ions

Level Of Servic e Co mput a t i on Report
2000 HCM 4 - Way S t o p Method (Base Volume Al te r na t i v e )

* * * * ** ** * * * * * * ** * * * * * * * * * * * * * * * * * * * * * ** * *** **** * * * * * * * * * * * * * * * * * * *** **** * * * * ****

Intersection #9 B Bt / Bonni e Ln
* * * ** ** * ************** **** * ** * **** * * * * * * * *********** * ** ******************* ******

Cyc l e (s e c) ,
Loss Time (s ec) :
Optima l Cyc l e ,

10 0
o (Y+R=4 . 0 sec )
o

Critical Vol . /Cap. (X) ,
Average Delay (sec /veh ) ,
Le v e l Of Service :

0 . 28 8
8. 9

A
** ** * * * * * ** ***** * * ***** * **** ** **** ******* * **************************** * * * * * * ****

a

0. 2

8.6
1. 00

8 .6
A

****

8 .6
1. 0 0

8 .6
A

8 .6
1. 0 0

8 .6
A

0.20 . 2

8 .6
1. 0 0

8 .6
A

0.4

9 .0
1. 00

9 . 0
A

9.0
1. 00

9 .0
A

9.0
1. 00

9 .0
A

0.40 . 4

****
9 . 0

1. 0 0
9 . 0

A

0. 1

8 . 4
1. 0 0

8 .4
A

** * *
8 .4

1. 00
8 .4

A
8 . 4

1. 00
8 . 4

A
0. 10 . 1

8 . 4
1. 0 0

8. 4
A

0.2

9 .1
1. 00

9 .1
A

Approach,
Movement:

North Bound South Bound Eas t Bound West Bo und
L T R L T R L T R L T R

-- ------ ----1- ------- -------1 1--------------- 11--------- ------11- --------------1
Control , Stop Si gn Stop Si g n Stop Sign St o p Sign
Rights , Inc lude I n c l ude Include I n clude
Min. Green , 0 0 0 0 0 0 0 0 0 0 0
Lanes: 0 0 1! 0 0 0 0 1 ! 0 0 0 0 1! 0 0 0 0 1 ! 0 0

--------- ---1-- -------------11---------- -----11------- --------11------------- --1
Vo l ume Module ,
Ba s e Vol, 70 30 1 5 10 35 1 5 10 9 0 85 20 65 1 0
Growth Ad j , 1 .00 1 . 0 0 1 .00 1.00 1.00 1. 0 0 1 . 0 0 1 . 00 1 . 0 0 1. 0 0 1.00 1 . 0 0
I n itial Bs e , 7 0 3 0 1 5 10 35 15 1 0 9 0 85 2 0 65 10
Us e r Ad j , 1 . 00 1. 0 0 1. 0 0 1 . 0 0 1 .0 0 1 .00 1. 0 0 1 . 00 1 .0 0 1 . 00 1 . 0 0 1. 0 0
PHF Adj , 0 . 81 0 .81 0 . 8 1 0. 81 0. 8 1 0.81 0 . 81 0 .81 0 .81 0 .81 0 .81 0 . 8 1
PHF Vo lume, 86 3 7 1 9 12 43 1 9 12 I II 1 05 2 5 8 0 12
Re d u c t Vo l, 0 0 a 0 0 0 0 0 0 0 0 a
Re du ced Vo l , 8 6 37 19 12 43 1 9 12 111 105 25 80 12
PCE Ad j, 1 . 0 0 1. 00 1 . 00 1 . 00 1 . 0 0 1 .00 1 .00 1. 00 1. 0 0 1 . 0 0 1 . 0 0 1 . 0 0
MLF Ad j , 1 . 0 0 1. 0 0 1. 0 0 1 . 0 0 1 . 0 0 1 .00 1.00 1 .0 0 1 .00 1 . 00 1 . 00 1 .00
Fin a lVo l ume, 86 3 7 1 9 12 4 3 19 12 I I I 10 5 25 80 12
--- ---------1------- ---- ----1 1-- -------- -----1 1- --------------1 1---------- -----1
Sa t urat i on Flow Modu le :
Adj ustme n t , 1. 0 0 1.00 1 .00 1 . 0 0 1 . 00 1 . 0 0 1. 0 0 1. 0 0 1. 00 1 . 0 0 1. 0 0 1 . 0 0
La ne s , 0 .6 1 0 .26 0. 13 0 .17 0. 58 0.2 5 0 .05 0 . 49 0 . 46 0 . 2 1 0 .6 8 0.11
Final Sat . , 4 2 1 181 90 1 1 5 40 2 172 43 38 6 365 152 494 76
------------1----- ----------11-- -------------11----- ----------11---------------1
Capacity Analysis Module:
Vo l /Sat, 0 .2 1 0 . 21 0 . 2 1 0 . 11 0 .11 0 . 1 1 0 .29 0.29 0.2 9 0 . 16 0 .16 0 . 1 6
e ri t Moves : * * * *
Delay/Veh , 9 .1 9 . 1
De lay Adj , 1 .0 0 1 .0 0
Ad j Del / Ve h , 9 .1 9 .1
LOS by Move , A A
Ap p r oac hDel , 9 .1
Delay Ad j , 1 . 0 0
ApprAd jDel , 9 . 1
LOS by Appr : A
Al l Wa yAv gQ , 0.2 0 . 2
*** * ******** **** * * ******* * ** *** ****** * *** * *** * *************** *******************

No t e : Queue reported is t he number o f cars per l a ne .
****** *********** * ****** ****** ******************************* ******** * * *********

Tr a ff i x 7 . 9 . 04 15 (c) 2 0 07 Dowl ing Asso c . Licens e d t o DKS ASSOC. , PORTLAND , OR
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Leve l Of Service Computation Rep ort
200 0 HeM Unsignalized Method (Ba s e Volume Alternative )

************** ** ****** ******* ********** ********* *** ********** * *** *********** * ***
Intersection # 11 Sunset Dr / Wil lamina Ave
** ******* ********** ****** *********** ** *** *** ** ** ** ** **** ****** *** **** ****** *****
Average De l a y (s ec/v e h ) , 7 . 9 Worst Ca s e Level Of Service : D[ 33.7]
*** ** ************** ** *************** ****** ********** ** ***** ** * * *** *** ****** ** ***
Approach : Nor th Bound South Bound East Bound We s t Bound
Movement, L T R L T R L T R L T R
--- ---------1---------------1 1-- -------------11- --- ---------- -1 1---- ----- ------1
Contro l : Uncontrolled uncontrolled Stop Sign Stop Sign
Rights : Inc lude Include I nclude Inc lude
Lanes : a 0 1 J 0 0 0 a 1 1 0 0 0 0 I! 0 0 0 0 I ! 0 0
--------- ---1---------------11---- -----------1 1-------- ------- 11------------ --- 1
Vol ume Module:
Base Vol , 15 5 2 35 20 4 0 195 20 15 15 4 5 25 35 40
Growth Ad j, 1 .00 1 .00 1.00 1 .0 0 1 . 0 0 1. 00 1 . 00 1 .0 0 1 .00 1 . 0 0 1. 0 0 1 .00
I n i t i a l Bse , 155 235 20 40 195 2 0 15 15 4 5 25 35 40
User Adj, 1.00 1 .0 0 1 .00 1 .00 1 . 00 1 .00 1 . 00 1 . 0 0 1.00 1.00 1 .0 0 1. 0 0
PHF Adj, 0 .8 3 0.83 0 .83 0.83 0 . 8 3 0 . 8 3 0 .83 0.83 0 .83 0 .83 0 .83 0 .83
PHF Volume , 18 7 283 24 48 23 5 24 1 8 18 54 30 42 48
Re d u c t Vol , 0 0 0 0 0 0 0 0 0 0 0 0
FinalVolume, 187 283 24 48 235 24 1 8 1 8 54 30 42 48
------------1---------------11- ------ -------- 11--------------- 1[---------------1
critical Gap Module,
Cr itical Gp: 4 .1 xx xx xxxxx 4 . 1 xxxx xxxxx 7 .2 6 .6 6.3 7.2 6 .6 6.3
FollowUpTim : 2 .2 XXXX XXXXX 2 .2 XXXX xxxxx 3.5 4.0 3.3 3.6 4 .1 3 .4
------- -----1 ---------------11---------- -----1 1- ------------- -1 1---------------1
Capacity Module:
Cnflict Vol : 259 XXXX XXXXX 307 xxxx xxxxx 1057 1024 247 1048 1024 295
Potent Cap.: 1306 xxxx xxxxx 1253 XXXX xxxxx 200 232 784 200 230 73 0
Move Cap. : 1306 xxxx xxx xx 1253 xxxx xxxxx 132 188 784 148 185 730
Volume /Cap : 0 .1 4 xxxx xxxx 0 .04 xxxx xxxx 0 .14 0 .10 0 .07 0.2 0 0 .2 3 0 . 07
----- -------1---------------11- --------------11------------- -- 11- ------------- -1
Level Of Service Modul e :
2Way95thQ: 0.5 xxxx xxxxx 0 . 1 xxxx xxxxx xxxx xxxx xxxxx xxxx xxxx xxxxx
contro l Del : 8 .2 xxxx xxxxx 8.0 xxxx xxxxx xxxxx xxxx xxxxx xxxx x xxxx xxxxx
LOS by Move : A * * A * * * * * * * *
Movement, LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Cap.: xxxx xxxx xxxxx xxxx xxxx xxxxx xxxx 299 XXXKX XXXX 242 xxxxx
SharedQueue :xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 1 .2 xxxxx xxxxx 2 .5 xxxxx
Shrd ConDel:xxxxx xxxx xx xxx xxxxx xxxx XXXXX xxxxx 22.2 xxxxx xxxxx 33.7 xxxxx
Shared LOS: * * * * * * * C * * D *
ApproachDel : xxxxxx xxxxxx 22 .2 33 .7
ApproachLOS: * * C D
********** ******************** *** **** ******* ** ** ****** ******** ***** ** *** ********
Note : Queue reported is the number o f cars per lane .
******************** *** ****** ******* ** ********** ***** *** *** *** ** ****** ******** **

Traffix 7.9 .04 15 I e) 2007 Dowl ing Assoc. Licensed t o DKS ASSOC., PORTLAND, OR
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Level Of Se r vice Computat ion Rep o r t
20 00 Hu~ Uns i g nalized Method (Base Volume Al t e rna tiv e )

************************** * ********* * ************** *** * * * k * * * k k k k k k k __ * ***_*
Intersect ion #12 Ma in St / 2 3rd Av e
* kkk* ***kkk*k*_* __ ** __**** * *****_** ** *** *kk*k* **k*kk*k***_ * _ _ * __*_
Average De lay (s e c / veh) : 3. 1 Worst Case Level Of Se rvi ce : B [ 1 1 . 7 ]
* kk*kkkk*kk*k*_*** *_** __ *. ** * __* _ * _ _ * __***_*********kk***k** k k kk_** __**** _

Appr oa c h : North Bound South Bound Eas t Bound West Bound
Movement : L T R L T R L T R L T R
-- ----- -----1---------------11------ ---------11----------- ----11------------- --1
Con t r o l : Uncontrolled Uncont rolled St op Sign Stop Sign
Ri gh t s : Inc l ude I n clude I n c l ude Include
Lanes: a 1 a a a a a a 1 a a a 1 1 a a a a a a a
--------- ---1---------------11--------------- 11 ----- ----------11----------- ----1
Vo lume Module :
Base Vol : 85 22 0 a a 190 20 30 a 75 a a a
Growth Adj : 1 . 00 1. 00 1 .00 1 . 00 1.00 1 . 00 1 . 00 1.00 1.00 1 . 00 1 . 00 1 .00
Init ial Bse : 85 22 0 a a 190 20 30 a 75 a a a
User Ad j : 1 . 00 1 . 00 1 . 00 1. 00 1. 00 1 .00 1 . 00 1 . 00 1 . 00 1.00 1 . 00 1 .00
PHF Adj : 0 . 93 0 . 93 0. 93 0.93 0 .93 0 .93 0 .93 0 .93 0 .93 0.93 0.9 3 0 .93
PHF Vo l ume : 91 23 7 a a 204 22 32 a 81 a a a
Redu ct Vol : a a a a a a a a a a a a
Fi nalVo lume : 91 23 7 a a 20 4 22 32 a 81 a a a
------------1----- ----------11---- ----------- 11- ------- ---- ---11--------------- [
Cr it ical Gap Modu le :
Cr it ica l Gp: 4 . 1 xxxx xxxxx x x x x x xxxx xxx x x 6 . 4 6 .5 6 .2 xxxxx xxxx x xxxx
Fo l l o wUpTirn : 2 . 2 xxxx xxxxx xxx x x xxxx xxxxx 3 . 5 4. 0 3 .3 xxxxx xxxx x xxxx
------------1 ---------------11--------- ------11--------------- 11--- ------- -----1
Capacity Module :
Cnflict Vo l : 22 6 xxxx x x x x x x xxx xxxx xxxx x 634 634 2 15 xxxx xxxx xxxxx
Pote nt Cap.: 13 25 xxxx xxxxx xx x x xxx x xxxx x 44 5 398 827 xxxx xxxx xxxx x
Mo v e Cap . : 1 32 5 XXXX xxxxx xxxx xxxx xxxxx 420 369 82 7 xxxx xxxx xxxxx
Vo l ume/ Ca p : 0 .07 xxxx x x x x xxxx xxxx xxxx 0 .08 0.00 0 . 10 xxxx xxxx xxxx
------------ 1- --------------11---------------11---------------11----- ----------1
Lev e l Of s e rv i c e Module :
2Way9 5 t hQ: 0 .2 XXXX xxxxx xxxx xxxx xxxx x xxxx xxxx xxxxx xxx x xxxx xxxxx
Con trol De l : 7 .9 xxxx xxxxx x x x x x xY~ xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx
LOS by Mo v e : A * * * * * * * * * * *

Movement : LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Ca p . : xxxx x xxx xxxxx xxxx xxxx xxxx x x x x x 648 xxxxx xxxx xxxx xxxxx
SharedQueue : 0 . 2 xxxx xxxxx xxxx x x x x x xxxxx xxxxx 0 . 6 xxxxx xxxxx xxxx xxx x x
Shrd ConDel : 7 . 9 xxxx xxxxx xxxxx xxxx xxxxx x xxxx 11 .7 xxxxx xxxxx xxxx xxxxx
Share d LOS: A * * * * * * B * * * *
ApproachDe l: xxxxxx xxxxxx 11 .7 x x xxxx
ApproachLOS: * * B *
********** ************* ***************** ************ ****** ******** ** ************

Note : Que ue reported i s t he number o f car s per lane .
***** ************** * ******************* ** ************************* * *************

Tra f f i x 7.9.0415 (e) 2007 Dowl i ng As soc. Li cen sed t o OKS ASSOC., PORTLAND, OR



PM Peak Fri Oct 3, 2008 18:07 :54

Forest Grove TS P
Future Conditions

Page 14-1

Level Of Service Computation Report
2 0 00 HeM Uns ignal ized Method (Ba s e volume Alternative )

****** ****** ******** **** ******** ** ** ** * * ** * *** * * * * * ******** *** ** ** *** *** ********
Intersection #1 3 23rd Ave / B St
********** *********** *** ************* ** ******** ** * * * ** * ** ** ***** ** *** ***********
Average Dela y (s e c / v e h): 7.0 Worst Case Leve l Of Service: B [ 13.4 ]
** * ** *** * * * * * * ** ** * * * * * * * * * ** * * * * ** * *** * * ** * * * ** * * * * * **** * ** * * ** ** * * *** ** * * * * * * *
Approach: North Bound South Bound East Bound We s t Bound
Movement: L T R L T R L T R L T R
- - --- - --- - - - 1-- - -- - - - - - - - - - -11 -- - ----- -- - ---- 11--- -- - - - -- - --- - 11------ - - - - - ---- 1
Control : stop Sign Stop Sign Uncont rol led Uncontrolled
Rights : I nclude Inc lude I nc l ude Inc l ude
Lane s : 0 0 I! a 0 DO l! 0 0 DO l! 0 0 0 0 1! 0 0
-- -- - -- - - --- 1---- ----- --- -- - 11---- ------- - - - - 11- - - ------- -- ---11 --- - ----- - -----1
Vol ume Module:
Base Vo l : 2 5 75 20 2 0 115 15 10 85 3 5 1 0 95 20
Growth Ad j : 1 . 0 0 1 .0 0 1 . 0 0 1 .0 0 1 . 0 0 1.00 1.0 0 1.00 1 .0 0 1.00 1. 0 0 1.00
I n itial Bse: 2 5 75 20 2 0 1 1 5 15 10 85 35 10 95 20
User Adj: 1. 0 0 1 . 00 1 .00 1 .00 1.00 1. 0 0 1.00 1 .00 1 . 00 1.00 1 .00 1 .00
PHF Adj: 0.87 0 . 8 7 0 .87 0 .8 7 0 .87 0.87 0.870.87 0 . 8 7 0.870 .87 0. 87
PHF Volume: 2 9 86 23 2 3 132 1 7 11 98 40 11 109 23
Reduct Vol: 0 0 0 0 0 0 0 0 0 0 0 0
FinalVolume: 2 9 86 2 3 2 3 132 17 11 98 40 1 1 1 09 23
- - - --- - - - - - - 1- -- --- - -- - --- -- 11- - - - - - - - - - -- - - - 11---- - - - - - ---- - - 11- - - -- - -- - -- - - --1
Critical Gap Module:
Cr it ical Gp : 7 .1 6 .5 6.2 7.2 6.6 6 . 3 4.1 xx xx xxxxx 4 . 1 xxxx xx xxx
FollowUpTim: 3 . 5 4.0 3 . 3 3 .6 4 .1 3.4 2 .2 xxxx xxxx x 2 .2 xxxx xxxxx
- - -- -- -- - - - - 1- - - - - -- - - - - - -- - 11-- - - - - -- - - - -- -- 11-- --- - -- - - -- -- - 11----- - -- -- - - - - -1
capacity Module:
Cnflict Vol : 359 296 11 8 339 305 121 132 xxxx xxxxx 138 xxxx xxxxx
Potent Cap.: 593 612 929 604 599 915 1434 xxxx xxxxx 1452 xxxx xxxxx
Move Cap . : 475 602 92 9 518 58 9 915 1434 xxxx xxxxx 1452 xxxx xxxxx
Volume/ Cap : 0.06 0. 14 0.02 0.04 0.2 2 0 .02 0 .0 1 XXXX xxxx 0.01 xxxx XXXX
-- - --- - - - -- - 1- - - - -- - - -- - - - - -1 1- -- - - - - - - - ---- -1 1- -- - - - - ------ - - 11-- - - ---- -- - - - - - 1
Leve l Of Servic e Modul e :
2Way95thQ: xxxx xxxx xxxxx xxxx xxxx xxxxx 0 .0 xxxx xxxxx 0 . 0 xxxx xxxxx
Cont r ol Del:xxxxx xxxx xxxxx xxxxx xxxx xxxxx 7 .5 xxxx xxxxx 7.5 xxxx XXXXX
LOS by Move: * * * * * * A * * A * *
Movement : LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Cap.: xxxx 604 xxxxx xxxx 60 0 XXXXX xxxx xxxx xxxxx xxxx xxxx xxxxx
SharedQueue :xxxxx 0.9 xxxxx xxxxx 1.2 xxxxx xxxxx xxxx xxxxx xxxxx XXXX xxxxx
Shrd ConDel :xxxxx 12 . 7 xxxxx xxxxx 13 . 4 xxxxx xxxxx xxxx xx xxx xxxxx xxxx xxxxx
Shared LOS : * B * * B * * * * * * *
ApproachDel : 12 . 7 13 .4 xxxxxx xxxxx x
ApproachLOS : B B * *
******** ** ************ ** ******* ********* ******* * ********************** * **** *****
Note: Queue r eported is the number of cars per l ane .
******** *** **** *** *** ********** *** ** **** ********* ************* * *** ** ***** *******

Traff ix 7.9 . 04 15 (c) 2 007 Dowling Asso c . Li c en s e d to DKS ASSO C. , PORTLAND, OR
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Le ve l Of Se rvice Computat ion Repo r t
2 0 0 0 HOM Uns i gna l i z e d Me t ho d {Bas e Volume Alternativ e }

**************** * ***** * * * **** ** ***************** ** * * * * * * * **** *******************

Intersect i on # 14 Pac i fic Av e / E St
********************** ************************ * * * * ** * * * ******** **************** *

Av e r a g e Delay (s e c/v e h) , 76 . 7 Wo r s t Case Leve l Of Servic e : F[1 75 .6]
**************** * * * * * ***************************** **** * *** **********************

Approach : North Bound So u t h Bound Ea s t Bound West Bo und
Movement, L T R L T R L T R L T R
-- ----------1--- ------------1 1----- ----------11-------- -------11-- ------------ -1
Control: Uncont rol l e d Uncontrolled Stop S i g n Sto p S ign
Rights , Include I nclude I nc l ude I n c lude
La ne s , 0 0 1! 0 0 0 0 0 1 0 0 0 1! 0 0 0 0 1 ! 0 0
------ ------1------------- -- 11---------------1 1- -------------- 11------ --------- 1
Volume Mo du l e :
Base Vol , 0 0 0 0 310 40 65 0 17 0 25 180 420
Growt h Adj, 1 .00 1. 00 1 .00 1 .00 1. 00 1 .00 1 . 00 1.00 1 . 00 1.00 1 . 00 1.00
I ni tia l Bse, 0 0 0 0 310 40 65 0 170 2 5 180 42 0
Us er Ad j, 1. 00 1.00 1. 00 1.00 1 . 0 0 1 . 00 1 . 00 1. 00 1 . 00 1 . 00 1 . 00 1 . 00
PHF Adj, 0.82 0.8 2 0 .82 0. 82 0.82 0.82 0 . 82 0.82 0 .82 0 .82 0 .82 0.82
PHF Vol ume , 0 0 0 0 378 49 79 0 207 30 22 0 512
Re duc t Vol , 0 0 0 0 0 0 0 0 0 0 0 0
Fi n a l Vo l ume , 0 0 0 0 378 4 9 79 0 20 7 3 0 22 0 512
------------1 ---------- ----- 11----------- ----11---------------11------- --------1
Cr i t i cal Gap Module ,
Cr i t ica l Gp: x x xx x xxxx xxxxx xxxxx x xxx XXXXX 7 .2 6 .6 6.3 7 .1 6 .5 6 . 2
Fol l owUpTim: xxxxx xxxx xxxxx xxxxx xxxx xxx x x 3 .6 4 .1 3 . 4 3 .5 4.0 3 .3
-- ----------1---------------11----- ----------11---------------11------- --------1
capacity Modu le ,
Cn f l i c t Vo l: xxxx xxxx xxxxx xxxx xxxx x xxxx 768 4 02 4 02 5 0 6 4 27 0
Po t ent Ca p .: xxxx xxxx xxxxx xxxx xxxx xxxxx 306 521 62 7 480 52 3 900
Mo v e Ca p. : xxxx xxxx xxxxx xxxx xxxx xxxxx 89 521 627 32 1 52 3 900
Vo l ume/Cap : xxxx xxxx xxxx xxxx xxxx xxxx 0 .89 0 .00 0.33 0 .09 0 . 4 2 0 . 5 7
--- ------ ---1------------- --11---------------11----- ----- ---- -1 1----------- --- -1
Leve l Of Se r v ice Module :
2Way95 t hQ: xxxx xxxx xxxxx xxxx xxxx xxxxx xxxx xxx x xxxxx xxxx xxxx xxxxx
Co n t ro l Del :xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx
LOS by Move : * * * * * * * * * * * *

Move ment , LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Cap. : x xxx xxxx xxxxx xxxx xxxx xxxxx xxxx 23 4 xxxxx xxxx 70 3 xxxxx
SharedQueue: x xxxx xxxx xxxxx xxxxx xxx x x x x x x xxxxx 14 . 1 XXXXX xxxxx 21 . 0 xxxx x
Shrd ConDe l:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 176 xxxxx xxxxx 82. 4 xxxxx
Shared LOS: * * * * * * * F * * F *

ApproachDe l , xxxxxx xx xxxx 175 . 6 82 . 4
App roachLOS , * * F F
****** ********* * * ** * * * * ****************** *** **** ** * * * ********** *****************

Not e : Queue r epo r t e d is t he numbe r of cars per l a ne .
**** **** ***** ******** ****************************** * * *** ************************

Tr a f f i x 7. 9 . 04 15 (c) 2 007 Dowl i ng Assoc. Lice ns e d to DKS ASSOC., PORTLAND , OR
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Le v el Of Service Computation Report
2 0 0 0 HeM Unsignalized Method (Ba s e Volume Alte rnat ive )

**** ******** ***** ** ** **** ********** **** ****** ** ******* ************* ******** *** **
Intersection # 1 5 1 9t h Av e / Counci l Wa y
***** *********** *************** ********* ***** **************** * * **** ******* ** ****
Average De lay Is e c j v e h ) , 0.6 Worst Case Level Of Service : B f 12.8 ]
****** * * ** * ** *** ** ****************************************************** * *******
Approach : North Bound South Bound East Bound We s t Bound
Movement : L T R L T R L T R L T R
------- ----- 1- --- -----------1 1---------------11--------------- 11---------------1
Control : Stop Sign Stop Sign uncontrolled Uncontrol led
Rights : Include Include Include Include
Lanes , 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0
------- -----1------------ -- -1 1---------------11--------------- 11- -------------- 1
Volume Module :
Base Vol, 0 0 0 50 0 0 0 980 0 0 0 0
Growth Ad j, 1.00 1 . 0 0 1 . 00 1.00 1.0 0 1.00 1 .00 1 .00 1 .00 1 . 0 0 1 . 0 0 1.00
Initia l Bse, 0 0 0 5 0 0 0 0 980 0 0 0 0
Us er Adj, 1.00 1 .00 1.00 1 .00 1 .00 1.00 1.00 1.00 1 .00 1 . 0 0 1.00 1 . 0 0
PHF Ad j , 0 .94 0 .94 0.94 0 .94 0.94 0.94 0.94 0.94 0 .94 0 .94 0.94 0.94
PHF Vol ume , 0 0 0 53 0 0 0 1 04 3 0 0 0 0
Reduct Vo l , 0 0 0 0 0 0 0 0 0 0 0 0
FinalVolume , 0 0 0 53 0 0 0 1043 0 0 0 0
---------- --1------- ------- -1 1-------- --- ----11-- ----- -------- 11--- ---------- --1
Cri t ical Gap Modu l e :
c r i t ica l Gp : xxxxx xxxx xxxxx 6.4 xxxx x xxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx
Fol lowUpTim: xxxxx xx xx xxxxx 3 .5 xxxx xxxxx xxxxx xxxx x xxx x xxxxx xxxx xxxxx
--- ---------1------------ --- 11- ----- ----- ----11------------- -- 11----------- ----1
Capacity Module,
Cnflic t Vol : xxxx xxxx xxxxx 521 xxxx xxxxx xxxx xxxx xxxxx xxxx xxxx xxxxx
Potent Cap . : x xxx xxxx xxxxx 515 xxx x xxxxx xxxx xxxx xxxxx xxxx xxxx xxxxx
Move Cap. : xxxx xxxx xxxxx 515 xxxx x xxxx xxxx xxxx x xxx x xxxx xxxx xxxxx
volume/Cap: xxxx xxxx xxxx 0 .10 xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx
------------1------ --- --- --- 11---------------11--------------- 11---- --------- --1
Level Of Service Module :
2Way95thQ: xxxx xxxx xxxxx 0 .3 xxxx xxxxx xxxx xxxx xxxxx xxxx xxxx xxxxx
Control Del: xxxxx xxxx xxxxx 12 .8 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx
LOS by Mov e : * * * B * * * * * * * *
Movement , LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Cap . : xxxx xxxx xxxxx xxxx xx xx xxxxx x xxx xxxx xxxxx xxxx xxxx xxxxx
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx x xxxx 0 .0 xxxx xxxx x xxxxx xxxx xxxxx
Shrd ConDel : xxxxx xxxx xxxxx xxxxx xxxx x xxxx 9 .0 xxxx xxxx x xxxxx xxxx xxxxx
Shared LOS: * * * * * * A * * * * *
App r oa c hDe l : xxxxxx 1 2 . 8 xxxxxx XXXXXX
ApproachLOS: * B * *
**** ************************************************************** **** ******* ***
Note : Queue reported is the number of cars per l a ne .
*** ***** ********* ***************************************************** ** ******* *

Tra f fi x 7.9 .0415 Icl 2007 Dowling Assoc . Licensed to DKS ASSOC., PORTLAND, OR
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Fore s t Grove TSP
Fu t u r e Co nd i t i o n s

Leve l Of Se r v i c e Computation Report
2 000 HCM 4 -Wa y Stop Method (Base Volume Alte r n a tiv e )

********** * ************ ******* **************************************************

Intersection #1 6 B St / 19th Ave
********************************************************************* ***********

Cy cle (s ec) :
Loss T i me ( sec) :
Op t i ma l Cycle:

1 0 0
o (Y+R=4 .0 s e c )
o

Cr i t i c a l Vol . / Ca p . (X) :
Average De lay (s e c/v eh):
Leve l Of Service :

0 .8 75
26 .7

D
*************************************************************** ****** * **********

o

*

0 . 0

0 .0
1. 00

0 .0

•

•

0 . 0

0 .0
1. 00

0 .0

xxxxx
xxxxxx

XXXXXX

•

0 . 0

0 .0
1. 00

0.0

4.3

34 . 5
1. 00
34 .5

D

****
34 .5
1. 00
34 .5

D

3 4 .5
1. 0 0
34 .5

D

4 .34 . 3

3 4 . 5
1. 00
34. 5

D*

2.4

0. 0
1. 00

0 .0

2 4 .6
1. 00
24. 6

C
24 .6
1. 00
2 4 .6

C
2 .42. 4

2 4 .6
1. 00
24 . 6

C

1.2

Appr oa ch : North Bound Sout h Bound East Bound West Bound
Movement : L T R L T R L T R L T R
-- - - - - -- - - - - 1- - - - - - - ---- - --- 11---- - -- - - - - - - -- 11-------- - - - - -- - 11------- - - -- - - - - 1
Control : Stop Sign Stop Sign Stop Sign St op Sign
Rights: Include I n c l ud e I n c l u d e Include
Mi n . Green: 0 0 0 0 0 0 0 0 0 0 0
La ne s : 0 0 0 1 0 0 1 0 0 0 0 0 I! 0 0 0 0 0 0 0
-------- ----1------- ---- ----1 1---- ---- -------11------ ----- ----11--------- ---- -- 1
Vo lume Module :
Ba s e Vol : 0 17 0 14 5 175 220 0 1 5 360 130 0 0 0
Gr o wt h Adj : 1 . 0 0 1. 0 0 1.00 1.00 1 . 0 0 1.00 1 .00 1. 0 0 1. 0 0 1 . 0 0 1 . 0 0 1 .00
Initia l Bse: 0 170 145 175 2 2 0 0 15 360 130 0 0 0
User Ad j : 1 .00 1 .00 1 . 0 0 1.00 1. 0 0 1 . 00 1 . 00 1 .00 1. 0 0 1 . 0 0 1 . 00 1 . 00
PHF Adj: 0 . 95 0.95 0.95 0 . 95 0.95 0 .95 0 . 95 0 .95 0 .95 0 . 95 0.95 0 .9 5
PHF Vo lume: 0 179 1 5 3 1 84 2 32 0 16 379 13 7 0 0 0
Re d u c t Vol: 0 0 0 0 0 0 0 0 0 0 0 0
Redu c ed Vo l : 0 179 15 3 184 2 32 0 16 379 1 37 0 0 0
PCE Adj : 1 .00 1 .00 1. 0 0 1 . 0 0 1. 0 0 1 .00 1 .0 0 1 . 0 0 1 .00 1.00 1. 0 0 1 .00
MLF Adj : 1 .00 1 .0 0 1. 0 0 1 .00 1. 0 0 1 .00 1 .00 1 . 0 0 1 .00 1.00 1 . 0 0 1. 0 0
F i nalVo lume: 0 179 153 184 232 0 1 6 37 9 137 0 0 0
---- --------1 ----------- ----1 1--- ------------11----- ------ ----11------- --------1
Satura t ion Fl ow Module:
Adjus t ment : 1.00 1 .00 1. 0 0 1. 00 1 . 0 0 1. 0 0 1.00 1 . 0 0 1. 0 0 1 . 0 0 1. 00 1.00
Lanes : 0.00 0.54 0 .46 0 .44 0. 56 0.0 0 0.03 0 . 7 1 0 .26 0 . 00 0 .00 0.00
Final Sat . : 0 302 25 8 24 5 3 09 0 18 4 3 3 156 0 0 0
- ----- - - ---- 1--------- -- - -- -1 1-- -- - - - - - - - - - -- 11-- ------ - - - - - --1 1-- - - - - - - - - - - - - - 1
Ca p a c i t y Analysis Module:
Vo l /Sat : xxxx 0. 5 9 0 . 5 9 0 .7 5 0 .75 XXXX 0. 8 7 0 . 8 7 0 .87 XXXX xxxx xxxx
e rit Moves: **** ****
Delay /Veh : 0.0 16 . 9 1 6 . 9
Delay Ad j : 1 . 0 0 1. 0 0 1 . 0 0
Ad jDel /Ve h : 0 . 0 1 6. 9 16 .9
LOS by Move : * C C
ApproachDe l : 16 .9
De lay Adj: 1 . 0 0
ApprAdjDe l: 16 .9
LOS by Appr: C
AI IWayAvgQ : 1 . 2 1 . 2
************************* ******* ************************************************

Note : Queue repo r ted i s t he numbe r o f cars per l a n e .
* *********************** * ******************** ** ***** * * ************ ********* *****

Traffix 7.9.0415 Ic) 2 0 07 Dowling As s o c. Licens ed t o DKS ASSOC., PORTLAND, OR
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Forest Grove TSP
Future Condit ions

Level Of Service Computation Report
2000 HeM opera t ions Method (Base Volume Alternative )

***** ** ***** * * ** **** ** **** * ** * * * * *** ** * * ** * * * * * * * * * * * * ******* * * * * * * * * * *** * *** ***
Intersection # 17 Pacific Ave / B St
***** *** ** * ** ************** ** * * ** ***** ** ** * ** ** *** * * ** * * *** * * **** * * *** * ** * ** * * * *
Cyc le (s e c) :
Loss Time (s e c ) :
Optimal Cycle :

1 0 0
16 (Y+R=4 . 0 sec)
54

c ritical Vol. /Cap . (Xl :
Av e r a g e De lay (s e c / v e h ) :
Lev el Of Se r v i c e:

0.5 6 4
21.2

C
** * *** **** * * * * * ** ** * * * * * * * * * * ** *** * * * ** * * * * ****** ******* ** * * *** ******** * ** * ** ***

o

0 . 5 5
0 .56
15.6
1. 00
15 .6

B
11

** * *
0.55
0.56
15 . 6
1. 00
15.6

B
11

0 .55
0 .35
13.0
1. 00
13 .0

B
5

0 .00
0.00
0.0

1 .00
0 .0

A
o

0.00
0 .0 0
0.0

1. 00
0 .0

A

o

0 .00
0.00
0.0

1. 00
0.0

A
o

0.11
0 .56
4 5 . 4
1. 00
45. 4

D

4

****
0 .11
0 .56
45 .4
1. 00
4 5 . 4

D
4

0.00
0.00

0 .0
1. 00

0.0
A

o

0 .00
0 .00

0 .0
1. 00

0.0
A

o

0 .29
0.34
28 . 2
1. 0 0
2 8.2

C

4

Approach :
Movement :

No r t h Bound South Bound East Bound Wes t Bound
L T R L T R L T R L T R

- - - - - - - - - - - - 1- -- - - -- - - -- -- - - 11-- - - - - - -- - --- - - 11-- --- -- - -- - - - - - 11- -- - -- - - - - - - - - - 1
Contro l : Protected Protected Pr o t e c t ed Protected
Rights: Include Include Include Include
Min . Green : 0 0 0 0 0 0 0 0 0 0 0
Lanes : 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 1 0
- - - - -- - -- ---1 - ---- -- - - - --- --1 1- -- - - -- -- - - - - - - 11- - -- - - - - ----- - - 11- - - ---- ----- - - - 1
Volume Module :
Base Vol: 125 50 0 0 100 15 0 0 0 295 4 6 0 8 0
Growth Ad j , 1.00 1 .00 1.00 1 .00 1 .00 1 .00 1 .00 1.00 1 .00 1 .00 1.00 1 . 0 0
Initial Bse: 12 5 50 0 0 100 15 0 0 0 29 5 4 6 0 80
User Adj : 1 . 0 0 1 .00 1 .00 1 .00 1 . 0 0 1.00 1.00 1 .00 1 .00 1.00 1 .00 1 .00
PHF Adj: 0 .97 0 .97 0 .97 0.97 0 .97 0 .97 0 .97 0 .97 0.97 0 . 9 7 0 .97 0 .97
PHF Volume: 129 52 0 0 103 15 0 0 0 304 4 74 82
Redu c t Vo l : 0 0 0 0 0 0 0 0 0 0 0 0
Reduced Vo l: 12 9 5 2 0 0 103 15 0 0 0 304 474 8 2
PCE Adj: 1.00 1 .0 0 1.00 1 .00 1 .00 1 .00 1 . 0 0 1 . 0 0 1.00 1 . 0 0 1 . 0 0 1.00
MLF Adj , 1.00 1.00 1.00 1.00 1 .00 1 .00 1 .00 1 . 0 0 1 .0 0 1.00 1 .00 1.00
FinalVolume : 129 52 0 0 103 15 0 0 0 304 4 74 82
- --- - - - - - - - - 1- -- - - ------- -- - 11--- - - - ------- - - 11- - - - - - - - - - -- -- - 11- - - --- - --- - - - - - 1
Saturation Flow Module :
Sat/Lane : 1900 1 9 00 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Ad j u s t me n t : 0.95 0.95 1 .00 1 . 0 0 0 .96 0 .96 1.00 1. 0 0 1.00 0.83 0. 95 0.95
La n e s : 0 .71 0.29 0 .00 0 .00 0 .87 0.13 0 .00 0 .00 0.00 1 .00 0 .85 0 .15
Final Sa t . : 1285 514 0 0 1590 23 8 0 0 0 1 56 8 1537 267
-- - - - - -- -- -- 1--- ------- -----1 [- - - - -- -- - - - - - - - 11----- - -- - - - -- - -1 1- ---- -- - - - - - ---1
Capacity Analys is Modu l e:
Vol/ Sat: 0 .10 0 .10 0 .00 0 .00 0 .06 0.06 0 .00 0.00 0.00 0 .19 0 .31 0 .3 1
Crit Moves: * ** *
Green/Cycle: 0.18
Volume/Cap: 0. 56
Delay/Veh: 39.9
Use r De l Adj, 1.00
Adj De l / Ve h: 39 .9
LOS b y Move : D
HCM2kAvgQ : 6
* * * * * * ** **** ** ** * * * ****** ** ******** ** * * ** * * * * * * * * * * * * * * ***** * **** * * * * * * * * **** * * *
No t e: Queue r eported is the number of car s per lane.
* ** * * * * * * * * * * ***** * *********** **** *********** * * * * ** * * * * * *** * * * * *** * * * * ** **** * * **

Traff ix 7.9.0415 (c ) 2007 Dowling Assoc . Licensed to DKS AS SOC., PORTLAND , OR
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Forest Gr o v e TSP
Fu ture Co nditions

Le vel Of Servi c e comp u t a t ion Re port
200 0 He M Ope rat i ons Me thod (Ba s e Vo l ume Al t e rna t i v e )

***** * * * ****** ************* ** ** *** ************************** ***** * * * ** * * * * ******

I nters e c t i on #18 Pac i f ic Av e / Co l l e ge Wa y
* * * * * ** * * * * ************* * **** * * * * **** * * * * * * * * ************** ***** * * ***** * *** ** * **

Cycle (sec ) ,
Lo s s Ti me (s e c) :
Op t i ma l Cycle ,

10 0
8 (Y+R=4 . 0 s e c )

2 6

Critical Vol./Ca p. (X),
Avera ge De l a y (s e c/v e h) ,
Level Of Se rvi c e:

0 . 36 5
5. 8

A
**** ******** * * * * * * * * * * * * * ** **** * ** * ** * **** ***** * * * * * * * * * * * ** ** ** ** *** * *** * ***** *

o

0 . 79
0 . 36
3.1

1 . 0 0
3. 1

A
5

0 .79
0 .36

3 .1
1 . 00

3 .1
A

5

0. 79
0 .36

3 .1
1 . 0 0

3 . 1
A

5

*k **

0 .00
0.00

0 . 0
1. 00

0 .0
A

o

0 .00
0.00

0 .0
1 . 0 0

0 .0
A

o

0 .00
0 . 0 0

0 .0
1 .00

0 .0
A

o

0 . 13
0 . 36
4 0 . 9
1 .00
4 0 . 9

D
3

* * * *
0 . 13
0 . 36
40 .9
1. 0 0
4 0.9

D
3

0 .00
0 . 00
0.0

1 . 0 0
0 .0

A
o

0 .00
0 .00

0 . 0
1 . 0 0

0.0
A

o

0 .00
0.00

0 .0
1 . 0 0

0 .0
A

o

0 .00
0 . 0 0

0 .0
1 . 0 0
0.0

A
o

Ap p r oa c h ,
Movement :

North Bound Sout h Bound Ea s t Bound West Bound
L T R L T R L T R L T R

------ ------1 ---------------11------ ---------1 1---------------1 1-- --------- ----1
Con t rol: Protec t e d Prote c t ed Pr o tected Prot e c ted
Righ ts , I nclu de I n c l ude Inc l ude I nclude
Min . Green , 0 0 0 0 0 0 0 0 0 0 0
La n e s , 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 1 0
------------1---------------11---------------11--------- ------11---------------1
Vol ume Modu le,
Base Vo l, 0 0 0 0 15 6 0 0 0 0 30 94 5 1 0
Gr o wt h Ad j, 1. 0 0 1 . 0 0 1 . 0 0 1. 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1.00 1 . 0 0 1 .00 1 . 0 0
I n i t i a l Bse , 0 0 0 0 1 5 6 0 0 0 0 30 94 5 1 0
Us e r Adj, 1 . 0 0 1 . 0 0 1.00 1 . 0 0 1 . 0 0 1 .0 0 1 .00 1 .00 1 .00 1 . 0 0 1 . 0 0 1 . 0 0
PHF Adj , 0 . 9 7 0.9 7 0 .97 0 .9 7 0. 97 0. 9 7 0 .9 7 0 . 9 7 0 .97 0 . 97 0 .9 7 0 . 97
PHF Vo l ume , 0 0 0 0 15 62 0 0 0 3 1 9 74 1 0
Reduct Vol , 0 0 0 0 0 0 0 0 0 0 0 0
Re d u c e d Vo l , 0 0 0 0 15 62 0 0 0 3 1 97 4 1 0
PCE Adj, 1 . 0 0 1 . 00 1 .00 1 .0 0 1.00 1 . 0 0 1 . 00 1.00 1 .00 1 . 0 0 1 .0 0 1 . 0 0
MLF Adj : 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 .00 1 . 0 0 1 . 0 0 1 .00 1 . 0 0 1 . 0 0 1 . 00 1 . 0 0
Fina l Volume , 0 0 0 0 1 5 62 0 0 0 31 97 4 1 0
---------- --1----------- ----11--------------- 11-------- -------11---------- ----- 1
Saturation Fl ow Module:
Sa t /Lane , 1 9 0 0 1900 190 0 19 0 0 19 00 1 9 0 0 1 9 0 0 1 90 0 1 9 0 0 19 0 0 1 90 0 1 9 0 0
Ad j ustment , 1. 0 0 1 . 0 0 1 . 00 1 . 0 0 0 .8 7 0 . 87 1 . 0 0 1. 0 0 1 . 0 0 0.93 0 .93 0 . 93
La ne s , 0 . 0 0 0 .00 0 . 00 0 .00 0 .20 0 . 80 0 .00 0. 0 0 0 .00 0. 06 1 . 92 0 .0 2
Fina l Sa t ., 0 0 0 0 32 9 13 17 0 0 0 10 7 33 77 36
------------ 1------- -------- 11---------------1 1--------------- 11--- ------ ------1
capaci t y Analys is Modu l e :
Vol / Sa t, 0.00 0 .00 0 .00 0 .00 0 . 05 0.05 0.00 0. 00 0.0 0 0 .29 0 .29 0.29
Crit Move s :
Green/Cycle ,
Vo l ume / Cap ,
De l ay/ Ve h ,
User DelAdj,
Ad j Del /Veh ,
LOS by Move ,
HCM2kAvgQ,
* **** * * * * * * * * * * ** ****** * * ******* * * **** ***** ** * * * * * * * * * * ** * * * * ****** * * * **** ** * * * *

Note: Queue repor t e d is t h e numbe r o f c ars p e r l a ne.
******* * ***** * * **** * * * * * ** * ** **** ** ****** ** * *************** ** **************** * * *

Traff ix 7 . 9. 0415 Ic ) 2 0 07 Dowl i n g As s o c . Lice n s e d to DKS ASSOC . , PORTLAND, OR
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Forest Grove TSP
Future Conditions

Level Of Service Computation Report
2 00 0 HeM Operations Method (Base Volume Alternative )

**** ************* * *** * * * * ** * *********** ****************** * * *** ** ** *** **** **** ***
Intersection #19 Pacific Av e / Elm St
**** * ** * * * * * * * * * * * * * * * ** ** ** * * * * * * * * **** ** * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
Cycle (sec ):
Loss Time (sec) :
optimal Cycle:

100
8 (Y+Ro4.0 sec)

30

Critical Vo l ./Cap. (X) :
Average Delay (sec/veh):
Leve l Of Service:

0 . 462
7.7

A
** ********** ** ** * ** * * * * * * * *** * * **** * ** * * *** ** ***** **** * * * ** ************* * ** * ** * *

o

0.77
0 .46
4. 4

1.00
4 .4

A
7

0.77
0 .46

4 .4
1.00
4.4

A
7

****
0 .77
0.46
4.4

1 .00
4 .4

A
7

0 .00
0 .00
0.0

1 . 00
0 .0
A

o

0 .00
0.00

0.0
1 .00

0.0
A

o

0.00
0.00

0 .0
1.00

0.0
A

o

0 .15
0.10
36.5
1 . 0 0
36.5

D
1

0. 15
0 .10
36.5
1.00
36.5

D
1

0 .00
0 .00

0.0
1 .00

0.0
A

o

0.00
0.00
0.0

1 .00
0.0

A
o

Approach:
Movement:

North Bound South Bound Ea s t Bound West Bound
L T R L T R L T R L T R

------------1------- --------11---------------11--------------- 11------------ ---1
Control: Permitted Permitted Protected Protected
Rights: Inc lude Include Include Include
Min . Green: 0 0 0 0 0 0 0 0 0 0 0
Lanes : 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 1 0
---- ---- ----1 ------- --------11------ ---------1 1--------------- 11--------- ------1
Volume Module :
Base Vol: 65 25 0 0 15 10 0 0 0 65 1020 10
Growth Adj : 1 .00 1 .00 1.00 1 .00 1.00 1.00 1.00 1.00 1 .00 1 . 0 0 1.00 1 .00
Initial Bse : 65 25 0 0 15 10 0 0 0 65 1 02 0 10
User Ad j : 1 .00 1.00 1.00 1 .00 1.00 1 .00 1 .00 1 .00 1.00 1 .00 1 .00 1.00
PHF Adj: 0 .91 0 .91 0.91 0.9 1 0.91 0 .91 0.91 0 .91 0 .91 0.91 0.91 0 .91
PHF Volume: 71 27 0 0 16 11 0 0 0 71 1121 11
Reduct Vo l : 0 0 0 0 0 0 0 0 0 0 0 0
Reduced Vol : 71 27 0 0 16 1 1 0 0 0 71 1121 11
PCE Adj: 1.00 1 .00 1.00 1 .00 1 . 00 1.00 1.00 1 .00 1.00 1 .00 1.00 1 . 0 0
MLF Ad j : 1.00 1.00 1 .00 1 .00 1 .00 1.00 1.00 1 .00 1 .00 1 .00 1.00 1 . 0 0
FinalVolume: 71 27 0 0 16 11 0 0 0 71 1121 11
------------1------- --------11--------------- 11- ------- ------- 11 ---- -----------1
Saturation Flow Module:
Sat/Lane: 1 9 0 0 1900 1900 1900 1900 1 900 1900 1900 1900 1900 1900 1 9 0 0
Adjustment: 0.73 0 .73 1.00 1 .00 0.95 0 .95 1 .00 1.00 1.00 0.90 0.90 0 .90
Lanes : 0.72 0.28 0 .00 0 .00 0.60 0 .40 0 .00 0.00 0.00 0.12 1.86 0 .02
Final Sat .: 1003 386 0 0 1078 719 0 0 0 202 3169 31

-------- ----1-------- ------- 11--------------- 11------------ --- 11-- ------------- 1
Capaci ty Analysis Modu le :
Vol/Sat : 0.07 0.07 0.00 0 .00 0.02 0 .0 2 0 .00 0.00 0.00 0.35 0.35 0.35
Crit Moves: ****
Green/Cycle : 0 .15 0 .15
Volume/Cap: 0.46 0 . 46
Delay/Veh : 40.1 40.1
User DelAdj: 1 .00 1 .00
AdjDel/Veh : 40.1 40.1
LOS b y Move: D D
HCM2kAvgQ : 3 3
* ** ** ********************* ************* * *** *** ** * ******** * ** *** * **** * * ** *** *** **
Note : Queue reported is the number of cars per l an e .
******* * *** * *** *** ************ ** * ** * * ** * *** * * * ****** * ******************* ***** * * *

Traffix 7 .9 .0415 (c) 2007 Dowling Assoc . Licensed to DKS ASSOC., PORTLAND, OR
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Fo res t Gr o ve TSP
Fut ur e Condit i ons

Leve l Of Servic e computa t ion Rep ort
2 000 HeM Ope r at ions Method (Ba s e Vo l ume Alterna tive )

* * ** ** * * * ********************* * ****************** * * * * **** ** * * ********* * * * * * **** *

Intersection # 2 4 Pac i fi c Av e / Map l e Bt
**** * ***** * ********** **** * *** *********** * * * * * * * * ******** * *** ** * *** **** * * ********

Cyc l e (sec) ,
Loss Ti me (sec) :
Opt im a l Cy c le ,

1 0 0
1 2 (Y+R=4 . 0 sec )
9 7

Cri t ical Vol./Cap. (X),
Average Dela y (s e c / v eh ) ,
Leve l Of Service :

0.869
28 .9

C
****** ****** ******** * ****** *** ** * * * * * * * * * * ******* * * * * * * * * ************** * * * * ** * * *

a

0 . 40
0 .87
33 . 8
1 . 0 0
33 .8

C
2 1

** * *

0 . 40
0 .87
33 . 8
1. 00
33 .8

C
21

0 .17
0 . 54
4 0. 0
1 .00
40.0

D
5

0 .60
0 . 54
12 . 0
1 . 0 0
12 .0

B
11

0 . 60
0 . 5 4
12. 0
1. 0 0
12 . 0

B
1 1

*** *

0 . 3 7
0 .87
35.9
1 . 0 0
35 .9

D
20

0.00
0 .00

0 .0
1 .00

0 .0
A

a

0 .0 0
0 .00

0 .0
1 . 00

0. 0
A

o

0.00
0 .00

0 .0
1 . 0 0

0 .0
A

a

0 . 1 1
0 .67
52. 2
1 . 0 0
5 2 . 2

D
5

0 .11
0.8 7
75.4
1. 0 0
75. 4

E
8

Approa ch,
Move ment:

North Bound South Bound Ea s t Bou nd West Bound
L T R L T R L T R L T R

------------1 ------------ --- 11---- -----------11---------------11--------------- 1
Control: Pr o t e c t e d Protected Protec t e d Pr otec ted
Rights , Inc lude Include Inc lude I n c l ude
Min . Green : a a a a a a a a a a a
Lanes : a 1 a a 1 a a a a a a 1 a 1 a 1 a 1 1 a
------- --- --1-------------- -11--------------- 11---- ----- --- --- 11--- ------------1
Volume Module :
Ba se Vol : 1 5 5 5 11 5 a a a 1 5 92 0 125 15 0 1 15 5 5
Growt h Ad j , 1 .00 1 . 0 0 1 .00 1 . 0 0 1 .0 0 1.00 1 .0 0 1 . 0 0 1 .00 1 . 0 0 1 . 00 1 .00
I n i t i a l Bs e , 155 5 115 a a 0 15 92 0 125 1 5 0 1155 5
User Adj , 1 .00 1 .00 1 .00 1.0 0 1 . 0 0 1 .00 1 .00 1. 0 0 1 .00 1.00 1 .0 0 1.00
PHF Ad j, 0 .95 0.95 0 .95 0 . 95 0 .9 5 0 .9 5 0 .95 0 . 95 0 .95 0. 95 0. 95 0 .95
PHF Vo lume , 163 5 121 0 0 a 1 6 96 8 132 158 121 6 5
Re duct Vo l : a a a 0 0 a a a a a 0 0
Reduc e d Vol , 16 3 5 121 a a a 16 96 8 132 158 1216 5
PCE Adj , 1. 00 1.00 1.00 1 . 00 1 .00 1 . 0 0 1.00 1.00 1.00 1 . 0 0 1 . 0 0 1 .00
MLF Adj , 1 . 0 0 1 . 0 0 1 . 00 1.00 1. 00 1 . 0 0 1. 00 1 . 0 0 1. 0 0 1. 0 0 1 . 0 0 1.00
FinalVo lume, 1 63 5 121 0 a 0 16 968 132 158 1216 5
------------ 1-- -------- -----1 1- ------ --------1 1----- ---------- 11-- ------------- 1
Saturation Fl ow Module :
Sat / Lane, 1 90 0 1 90 0 1 9 0 0 1 900 1 9 0 0 1 9 00 1 9 0 0 1900 1 90 0 19 00 1900 1 900
Adjus t ment , 0 .91 0 .91 0 . 8 4 1 . 0 0 1 . 0 0 1. 0 0 0 . 9 1 0 .91 0 .91 0 .93 0 . 9 3 0 .93
Lanes, 0.9 7 0.03 1 . 0 0 0 .00 0 .00 0 .00 0. 03 1 .73 0 .24 1 .00 1 . 9 9 0 . 0 1
Fina l Sat., 1 6 67 54 1599 a a a 4 9 3 01 2 4 09 176 9 351 9 1 5
---- ------ --1---------------1[--------------- 11----- ---- --- ---1 1------- -------- 1
c apacity Analys is Modu le :
Vo l /Sat , 0 . 10 0 .10 0 .08 0 .00 0.0 0 0 . 0 0 0.32 0.32 0.32 0.09 0 .35 0 . 35
Cr it Move s : ****
Green / Cyc l e, 0 .1 1
Volume/Cap , 0.87
De l a y / Veh , 75 .4
User De l Ad j , 1.00
Adj De l / Veh , 75.4
LOS b y Move , E
HCM2kAvgQ , 8
*** * * ************************* **** ** * * * * * * * ** * * ** * *********** ******** *** * **** ** *

Note : Que ue repo rted is the number o f c a r s per l a ne.
****** ** **** * * * ********* ** * ************** * **** ** * * * **** *** ****** * * * ** *** ** * *** * *

Traffix 7 . 9. 0415 (c l 2007 Dowling Asso c . Li censed to DKS ASSOC. , PORTLAND, OR
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Forest Grove TSP
Fu t u r e Conditions

Page 27-1

Level Of Service computation Report
2000 HeM Unsignal ized Method (Ba s e Vo lume Alternative)

*********** ** **** * ******* ******************** ***** **** **** * ** ** ** * * ** * * ** ** *****
Inte rsect ion # 39 Sunset Ave / 26th Ave
****** ****** ** * ** ** * *** **** *** * * * * * * *** * *** ***** ** * * ** * ******* * ** * * ** * ***** * ****
Average De lay (s ecjveh) , 3 .5 Wo r s t Case Leve l Of Service: B [ 12.0 J

App roach,
Movement :

**** ******** * * * * * * * * * * ** * * * ** ** *** * * * * * * * * *** ** * ** ** * * *** * * * ****** * ****** * * * * * **
North Bound South Bound East Bound West Bound

L T R L T R L T R L T R
----- --- ---- [---------------1 1--- ------------1 [--------------- [[--------- --- ---1
Control: Uncont rol led Uncontro l led Stop Sign St op Sign
Rights: Include I nclude Include Include
Lanes , a a a 1 a a 1 a a a a a a a 0 0 a 1 ! 0 a
---- ---- ----[---------------11------ ----- ---- [1----- ----------[ [--------------- [
volume Module:
Base Vol , a 20 0 20 15 205 a a a 0 45 a 120
Growth Ad j , 1 . 00 1 .00 1 . 0 0 1 .0 0 1 . 00 1.00 1 .00 1 . 0 0 1.00 1. 00 1 . 0 0 1. 00
Initial Bse , a 2 00 20 15 2 05 a a a 0 45 0 120
User Adj, 1. 00 1 . 00 1 . 0 0 1 . 00 1.00 1 .00 1. 0 0 1 .00 1.0 0 1 .00 1 .0 0 1. 00
PHF Ad j , 0 .88 0 .88 0 . 8 8 0.88 0 .88 0 . 8 8 0.88 0 .88 0.88 0 .88 0 .88 0 .88
PHF Vo lume, a 227 23 1 7 233 a 0 a 0 51 0 13 6
Reduct Vol , a 0 0 0 0 a a 0 0 a 0 0
Fina lVolume, 0 227 23 17 2 3 3 a 0 0 0 51 0 136
------------[ ------- ----- --- 11-- ----- -------- [[-------- -------[ [- --------- -----[
Critical Gap Module :
Critical Gp:xxxxx xxxx xxxxx 4 .1 xxxx xxxxx xxxxx xxxx xxxxx 6 . 4 6 .5 6.2
Fo llowUpTim:xxxxx xxxx xxxxx 2.2 xxxx xxxxx xxxxx xxxx XXXXX 3 .5 4 . 0 3 .3
--- --- - - - - - - [- -- -- --- ------- 11----- ------- --- [[--- --- ---- - - --- [[--- -- -- - -- - - - - - 1
capacity Module :
Cnflict Vol : xx xx xxxx xxxxx 250 xxxx xxxxx xxxx xxxx xxxxx 506 50 6 239
Potent Cap. xxxx xxxx xxxx x 1327 xxxx xxxxx xxxx xxxx xxxxx 53 0 472 805
Move Cap . : xxxx xxxx xxxxx 1327 xxxx xxxxx xxxx xxxx xxxxx 525 466 805
Volume/ Cap: xxx x xxxx xxxx 0 . 01 xxxx xxxx xxxx xxxx xxxx 0.10 0. 00 0 . 17
--- ---------[ ------ -------- -[1------- ------ --[[-------------- - [[--------- ------[
Level Of Service Module :
2Way95thQ : xxxx xxxx xxxxx 0. 0 xxxx xxxxx xxxx xxxx xxxxx xxxx xxxx xxxxx
Control Del: xxxxx xxxx xxxxx 7 .7 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx
LOS by Move: * * * A * * * * * * * *
Moveme n t , LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Cap.: xxxx xxxx xxxxx xxxx xxxx xxxxx xxxx xxxx xxxxx XXXX 703 xxxxx
SharedQueue:xxxxx xxxx xxxxx 0 . 0 xxxx xxxxx xxxxx x xxx xxxxx xxxxx 1.1 xxxxx
Shrd ConDel: xxxxx xxxx xxxxx 7 . 7 xxxx xxxxx xxxxx xxxx xxxxx xxxxx 12 .0 xxxxx
Shared LOS: * * * A * * * * * * B *
ApproachDel: x xxxxx xxxxxx xxxxxx 12. 0
ApproachLOS: * * * B
** ************* *** **** ** * **** ************ *** ******** ********* * *** *** **** ** **** **
Note : Que ue r ep orte d i s t h e numbe r o f c a r s per lane.
** ****** ******* * ** ******************** ********* ** *** * ***** *************** *******

Traffix 7. 9 . 041 5 (c) 2 007 Do wl i ng Assoc . Licensed to DKS ASSO C. , PORTLAND, OR
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Fo r es t Gr ove TSP
Fu t ur e Condit ions

Level Of Se rv i c e Computation Repo r t
2000 HeM Operation s Me tho d (Ba s e Volume Al t ernat ive)

**** ******************************* *************** *************** * *** ********* **

Inter s e c t i o n # 7 8 Mt . View Ln /pacific Av e
* **** * * * ******************** * *** * ** * * * * * * * ******************* ********** ** * * * ** **

Cycl e (sec),
Lo ss Time (s e c) :
Optimal Cy c l e ,

100
12 (Y+R=4 .0 s e c )
57

Cr i ti c a l VoL /Cap. (X),
Av e r a ge Delay (s e c/v e h ) ,
Le v e l Of Service :

0 . 68 3
13 . 1

B
* ******** ** * * * * * * * * * * * * * * * * * * * * * * * ***** * * **** * ** * * * * * * * *** * ** ** * * ** * ***** ***** * *

a

0.00
0 .00

0 . 0
1. 00

0 .0
A

a

0 . 76
0 .63

6 .2
1. 0 0

6 .2
A
13

* ***
0 . 11
0 .68
52 .7
1. 0 0
52 .7

D
5

0 . 65
0 .68
11 .9
1. 00
1 1. 9

B
17

****
0 . 6 5
0 .68
11. 9
1. 00
11 . 9

B
17

0. 0 0
O . DO

0 . 0
1. 0 0

0 . 0
A

a

0.00
0 .00

0 .0
1. 0 0

0 .0
A

a

0 .00
0 .00

0 .0
1. 00

0 . 0
A

a

0 .00
0.00

0 .0
1. 00

0.0
A

a

0 . 12
0.47
42. 5
1. 0 0
42 .5

D
3

0 .00
0 . 0 0

0 .0
1. 00

0.0
A

a

Street Name :
Approach,
Moveme nt:

Mt . View Ln Pacif ic Av e
No rth Bound South Bound Ea s t Bound We s t Bound

L T R L T R L T R L T R
--- ----- ----1------------ ---11 -------------- -11---------------1 1------------ ---1
Co n t r ol : Split Pha s e Spl i t Pha se Protected Pro tected
Ri g h t s , I nclude I nclud e I n c l ud e Include
Min . Green, a a a a a a a a a a a
Lanes , 1 a a a 1 a a a a a a a 1 1 a 1 a 2 a a
--- --- ---- --1---------------11---- -----------11------- --------1 1---------------1
Volume Mo du le :
Ba s e Vol, 14 5 a 90 a a a a 140 5 1 00 125 1 64 0 a
Growt h Ad j , 1 . 0 0 1 . 00 1.00 1. 0 0 1 . 0 0 1.00 1.00 1 . 00 1 . 0 0 1 .00 1 . 0 0 1 . 00
I n i t ial Bs e , 14 5 a 90 a 0 0 0 14 05 1 0 0 125 164 0 0
Use r Ad j , 1 . 0 0 1 .00 1. 0 0 1. 00 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 .00 1. 00 1 . 0 0
PHF Adj , 0 .95 0 .95 0 .95 0 . 95 0 .9 5 0 . 95 0. 95 0 .95 0 .95 0 . 95 0 . 95 0.95
PHF Volume, 153 0 95 a 0 a a 14 79 10 5 1 32 172 6 0
Re duc t Vo l , 0 a a 0 0 a a 0 0 0 0 0
Re duce d Vo l , 15 3 a 95 0 0 a a 1479 1 05 132 172 6 0
PCE Ad j , 1 .00 1. 0 0 1. 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1. 0 0 1 . 0 0 1 . 0 0 1.00 1 .00 1 . 0 0
MLF Ad j , 1 . 00 1 .0 0 1. 0 0 1.00 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 .00 1 . 00
Fina l Volume , 153 a 95 a 0 a a 14 7 9 105 132 1726 0
----- ------- 1----------- ----11- --------------11--- ------------11----------- ----1
Saturat i o n Fl o w Module :
Sat /La n e , 1900 1 900 1 9 0 0 19 0 0 19 0 0 1 9 0 0 1900 1900 1900 1 9 0 0 19 00 1 9 0 0
Ad j ustmen t , 0.95 1 . 0 0 0 .85 1 .00 1 .00 1 .00 1 . 0 0 0.94 0.94 0 .95 0 . 95 1 . 0 0
Lanes , 1 . 0 0 0.00 1 . 0 0 0.00 0.00 0.00 0.00 1.87 0 .13 1. 00 2.00 0 . 0 0
Final Sa t . , 18 05 a 1615 a a a a 3336 237 1 805 36 10 a
---- --------1------- --------11- --------------1 1----------- ----11---------------1
c a pac i t y Ana l y s i s Module:
Vol / Sat , 0 . 08 0 .00 0.06 0 .00 0 .00 0 .00 0 .00 0 .44 0 .44 0. 07 0 . 48 0 .00
erit Moves : *** *
Green/Cyc le , 0 . 12
Volume /Cap , 0 . 68
De lay/Veh , 50 .3
User DelAdj , 1 . 0 0
Adj De l / Ve h , 50. 3
LOS b y Move , D
HCM2kAvgQ, 6
************************************** *************** ********* *************** * * *

No te : Que ue reporte d is the numbe r o f cars per lane .
*** ******* * ** ************** * * * *** * * ** ** ** ************* **** ************ * * * * * *****

Tr af f ix 7 .9 .0415 (c ) 2 0 07 Dowl i n g Ass oc. Li c e nsed to DKS ASSOC., PORTLAND, OR
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Fo r e s t Grove TSP
Future Condit ions

Pa ge 2 9 - 1

Level Of Service Comput a t ion Report
200 0 HeM Unsig nali z e d Method (Ba s e Vo l ume Al ternative)

** ** ** ** * * * ** ** **** ** ** *** **** ** *** ******* **** ** ** ********** ** * ** * *** * ** **** * * **
I n t e r s ec t ion #7 9 Yew S t /Adair S t
* * * * * **** ** *** **** * ** ** *** ** ******* * ** **** * ******* * * ***** *** ***** * ******* *** * * * *
Average Delay (s e c/veh), OVERFLOW Wors t Case Level Of Service: F[ x x x x x ]
***** * * * ** * **** ** * ****************** ********* ***************** **** * ** * ** *** *****
Street Name: Yew St Adair St
Approach : North Bound South Bound East Bound West Bound
Movement: L T R L T R L T R L T R
------------1---------------1 1----------- ---- 11--------------- 11 ----- ----------1
Control: Stop Sign Stop Sign Uncon trol led Uncontrol led
Ri gh t s : I n clude I nc l ude I n c l ude I nclud e
Lanes, a 1 a a a a a a 1 a a a a a a a 1 a 1 a
------------1---------------11-- ---- ----- ----1 1----- -------- - -1 1----------- ----1
Volume Module :
Base Vol, 25 50 a a 1 65 75 a a a 25 1 65 0 1 35
Gr owth Adj, 1 .00 1. 00 1. 00 1 .00 1 . 00 1.00 1 .00 1.00 1.00 1.00 1 .00 1 .0 0
Ini tial Bse, 25 50 a a 1 65 75 a a a 2 5 1 65 0 135
Us e r Adj, 1.00 1 . 00 1. 00 1 . 00 1 .00 1. 00 1. 00 1. 00 1 . 00 1. 00 1 . 00 1 . 00
PHF Adj, 0 .95 0 . 95 0 . 95 0 . 95 0 . 95 0.9 5 0.95 0 . 95 0.95 0.95 0.95 0.95
PHF Volume, 26 53 a a 174 79 a a a 26 1737 142
Reduct Vol , a a a a a a a a a a a a
FinalVolume, 26 53 a a 174 79 a a a 26 1737 142
---- --------1 -------- ------ -11---------- -----1 1------------- - -11- --- ---- -------1
Crit ical Gap Module :
Critical Gp: 7. 1 6. 5 xxxxx xxxxx 6. 5 6 .2 xxxxx x xxx xxxxx 4 .1 xxxx xxxxx
Fo llowUpTim: 3 . 5 4. 0 xxxxx xxxxx 4 . 0 3 . 3 xxxxx xxxx xxxxx 2 .2 xxxx xxxxx
------------ 1-------- -------11---------------[ 1-- -------- ---- -11-------- ------- 1
Capac ity Module :
Cnflict Vol: 1008 19 32 xxxxx xxxx 1861 939 xxxx xxxx xxxxx a xxxx xxxxx
Potent Cap .: 22 1 67 xxxxx xxxx 74 323 xxxx xxxx xxxxx 900 xxxx xxxxx
Move Cap . : a 65 xxxxx xxxx 72 323 xxxx xxxx xxxxx 900 xxxx xxxx x
Volume / Cap : xxxx 0 .81 xxxx xxxx 2 .42 0 .24 xxxx xxxx xxxx 0 . 03 xxxx xxxx
--- ---------1 ---------------1 1---------- ---- -1 1--------- ----- -11---------------1
Leve l Of Service Modul e :
2Way95thQ: xxxx xxxx xxxxx xxxx xxxx xxxxx xxxx xxxx xxx x x 0 . 1 xxxx xxxxx
Control Del:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx 9 .1 xxxx xxxxx
LOS by Move: * * * * * * * * * A * *
Movement: LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Cap. : a xxxx xxxxx xxxx xxxx 95 xxxx xxxx xxxxx xxxx xxxx xxxxx
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx 23.7 xxxxx xxxx xxxxx 0 .1 xxxx xxxxx
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx 850.5 xxxxx xxxx xxxxx 9 .1 xx xx xxxxx
Shared LOS : * * * * * F * * * A * *
ApproachDel: xxxxxx 850 . 5 xxxxxx xxxxxx
Appr oach LOS: F F * *
******* ******************** *********** ** ***** ******** *** *** ** *** ****** **********
Note : Queue repor ted is the numb e r of cars per l a ne.
**** * ******* ******* ******************************** ***** ** ************** *** *****

Traffix 7 . 9 .04 15 (c) 200 7 Dowl ing Assoc. Li c e n sed to DKS ASS OC., PORTLAND, OR
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Fo r e s t Grove TSP
Future Conditions

Level Of Service Computation Report
2000 HeM Unsignalized Method (Base Volume Al t e r n a t i v e )

*** ** ** *** ** * ** *** * ** * * ******* * ** ***** ***** ********* *** ************** * ******** **
Intersection #80 Yew St/Baseline St
****** ** * * ** ** ***** ****** * ** ** * ******* * **** **** ********************* * ***** **** * *
Average Delay (sec!veh), 8 .9 Wo r s t Ca se Level Of Service : F[ 94 .3]
* **** ** * * * * ** ** * * * * ** * *** * * * * * * ** * ** * * * * * * * ** * * * * ** * * ** * * **** * * * * * * * ** ** * ** * * * * *

0.2 xxxx xxxxx xxxx xxxx xxxxx
9.3 xxxx xxxxx xxxxx xxxx xxxxx

A * * * * *
LT - LTR - RT LT - LTR - RT

*

*

*

xxxx xxxxx
xxxx xxxxx
xxxx xxxxx

xxxxxx
*

xxxx
xxxxx
xxxxx

*

*

*
xxxx xxxxx

xxxx xxxxx
xxxx xxxxx

xxxxxx

xxxx
0 . 2
9.3
A

Street Name: Yew St Basel ine St
Appr oa ch: North Bound South Bound East Bound We s t Bound
Movement , L T R L T R L T R L T R
------------ 1--------- ------1 1- ----------- ---11- --------------1 1------- --------1
Control: stop Sign Stop Si gn uncont rolled Uncontrolled
Rights: Include Include Include Include
Lanes, 0 0 0 1 0 0 1 0 0 0 0 1 0 1 0 0 0 0 0 0
----- ---- ---1--------------- 11---------------11--------------- 11--------------- 1
Volume Module:
Bas e Vol , 0 20 20 110 2 5 0 65 14 0 0 30 0 0 0
Growth Adj, 1.00 1.00 1.00 1.00 1.00 1 .00 1 .00 1 .00 1.00 1 .00 1.00 1.00
Initial Bs e , 0 20 20 110 25 0 65 1400 30 0 0 0
User Ad j, 1 .00 1.00 1 .00 1.00 1 .00 1 . 0 0 1.00 1.00 1.00 1 .00 1.00 1.00
PHF Adj, 0.95 0 .95 0 .95 0 .95 0.95 0.95 0.95 0.95 0 .95 0 .95 0 .95 0 .95
PHF Volume, 0 21 21 116 26 0 68 14 74 32 0 0 0
Re duct Vol , 0 0 0 0 0 0 0 0 0 0 0 0
FinalVolume , 0 21 21 116 2 6 0 68 147 4 32 0 0 0
------- -----1--------------- 11------------- --11------------- --1 1----- ----- -----1
Crit ical Gap Modu l e :
Critical Gp: xxxxx 6 .5 6 .2 7. 1 6 .5 xxxxx 4 .1 xxxx xxxxx xxxxx xxxx xxxxx
Fol l owUpTim:xxxxx 4. 0 3 .3 3.5 4 .0 xxxxx 2.2 xxxx xxxxx xxxxx xxxx xxxxx
----- -------1 ---------------1 1-------- -------11--- ------------1 1-- ------ ---- --- 1
Capacity Module,
Cnflict Vol : xxxx 1626 753 884 1642 xxxxx 0 xxxx xxxxx xxxx xxxx xxxxx
Potent Cap . xxxx 103 413 268 101 xxxxx 900 xxxx xxxxx xxxx xxxx xxxxx
Mov e Cap .: xxxx 95 413 198 93 xxxxx 900 xxxx xxxxx xxxx xxxx xxxxx
Volume/Cap: xxxx 0.22 0.05 0.58 0.28 xxxx 0 .0 8 xxxx xxxx xxxx xxxx xxxx
------------1---- ---- ------ -1 1---------------1 1--- ----------- -1 1---------------1
Level Of Service Module :
2Way 95t hQ: xxxx xxxx xxxxx xxxx xxxx xxxxx
Control Del:xxxxx xxxx xxxxx xxxxx xxxx xxxxx
LOS by Mov e : * * * * * *
Mov emen t , LT - LTR - RT LT - LTR - RT
Shared Cap.: xxxx xxxx 154 164 xxxx xxxxx
SharedQueue: xxxxx xxxx 1 .0 6 .1 xxxx xxxxx
Shrd ConDel: xxxxx xxxx 36 .8 94 .3 xxxx xxxxx
Shared LOS: * * E F * *
ApproachDel , 36 .8 94 .3
App r oa c hLOS , E F
****** ******** ****** ********** **** *********** ******** ***** *** ** ** ***** ****** ** **
Note: Queue reported is the numbe r of cars per lane.
********************* ****** ******** *** ***** ******************* *** ******** *******

Tr a ff ix 7.9.0415 (c) 2007 Dowling Assoc. Licensed to DKS ASSOC . , PORTLAND, OR
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For es t Grove TSP
Future Condi t ions

Level Of Service Computat ion Report
2 00 0 HeM 4-Way Stop Method (Bas e Vo l ume Al t e r nat ive )

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • * . * ** •• *••• ••

I n tersect i on #1 Willamina Ave / B St

Cyc l e (s e c ) :
Los s Ti me (s e c) :
Opt imal Cyc le:

1 0 0
o
o

Critical Vol . / Ca p . (X) :
Av erage Delay (s ec/ ve h ) :
Level Of Service:

0.2 83
9 . 1

A
. .. *** ••• ••••••••••• • • * • • • **•• * • • ••••• ••• •• •• •••• ••••• •• •••••••• • •••••••••• * •••• •

o

0 .4

9 . 5
1. 00

9 .5
A

•• • *
9 . 5

1. 00
9 .5

A
9 . 5

1. 00
9 .5

A
0 .40 . 4

9 . 5
1. 0 0

9 . 5
A

0.2

8 .6
1. 00

8 .6
A

• • • *
8 .6

1. 0 0
8.6

A

8 .6
1.00

8 .6
A

0 . 20.2

8 .6
1. 00

8 .6
A

0.2

9.2
1 . 00

9 . 2
A

9 . 2
1. 00

9 .2
A

9 . 2
1. 0 0

9 .2
A

0 .2

•• ••

0 . 2

9 . 2
1. 00

9.2
A

0 . 2

8 .8
1. 00

8 . 8
A

App r oa c h : North Boun d South Bound Eas t Bound We s t Bound
Movemen t: L T R L T R L T R L T R

------------ 1-- ---- ----- ----1 1----- ---- ------1 1------- --------11- --------------1
Con t rol: Stop Sign Stop Sign Stop Sign Stop Sign
Ri ght s: I n c lude I nc l ude I nclude I nclude
Mi n . Green : 0 0 0 a 0 a a 0 a a a
Lane s : a 0 I ! 0 a a 0 I ! 0 a a a I ! 0 0 a 0 1 1 0 a
-------- ----1---------------1 1------- --------1 1- ------- -------11-------- -------1
Volume Modu l e :
Bas e Vol: 25 55 5 2 5 85 10 10 65 25 5 13 0 30
Gr owth Adj : 1 .0 0 1.00 1 .00 1 . 00 1 . 00 1 . 00 1 . 00 1 .0 0 1 . 00 1.00 1 .00 1.00
Ini tial Bse : 25 55 5 25 85 1 0 1 0 65 25 5 130 30
User Adj : 1 . 00 1 .00 1 . 00 1 . 00 1 .00 1 . 00 1 .00 1 .00 1 . 00 1. 00 1 .00 1 . 00
PHF Adj , 0 .80 0. 8 0 0 .80 0. 80 0.80 0 .80 0 . 8 0 0 .8 0 0.80 0.8 0 0 .80 0.80
PHF Volume: 3 1 6 9 6 3 1 1 0 6 1 3 13 81 31 6 1 6 3 38
Reduc t Vol : 0 0 0 0 0 0 0 0 0 0 0 0
Reduce d Vol : 3 1 69 6 31 106 1 3 1 3 8 1 31 6 1 63 38
pe E Ad j , 1 . 00 1 .0 0 1.00 1 .00 1 . 0 0 1 . 00 1 .0 0 1 .0 0 1 . 0 0 1 .00 1 . 00 1. 00
MLF Adj: 1.00 1 . 00 1 .00 1 . 0 0 1 . 0 0 1 .00 1 . 00 1 . 00 1 . 00 1 . 0 0 1 . 00 1 .00
FinalVolume : 31 6 9 6 3 1 1 06 1 3 1 3 81 31 6 1 63 38

-------- ----1----- ---------- 11---------------11---------- -----1 1--------------- 1
Saturation Fl ow Module :
Adj us t ment : 1 . 0 0 1 . 00 1 . 00 1.00 1 .00 1 .00 1 .00 1 .00 1 .00 1 .00 1 . 00 1.00
Lane s : 0.29 0 .65 0 . 06 0 . 2 1 0 . 71 0 . 08 0.10 0 .65 0 . 2 5 0. 03 0 .79 0. 18
Fi na l Sat. : 20 1 44 2 4 0 144 49 1 58 72 47 0 1 81 2 2 57 5 1 33
------------1---------------11--------- ------1 1--------- ------11---------------1
Capacity Analysis Module :
Vol /Sat, 0 . 1 6 0 . 1 6 0. 16 0 .22 0 . 22 0 . 22 0 . 1 7 0. 1 7 0 . 17 0. 28 0 . 28 0. 28
Cr i t Moves: • •• •
Delay / Ve h, 8 . 8 8.8
Delay Adj : 1. 0 0 1 . 0 0
Ad j Del / Ve h , 8 . 8 8 .8
LOS by Move : A A
ApproachDel : 8 . B
Delay Ad j: 1 . 0 0
App r Adj Del , 8 .8
LOS by Appr r A
A1I Wa yAv gQ' 0 . 2 0 .2
• • • • • • • • • • • • *•• • • • •• *. *** •• *•• * •• *** *•••• ••••••••• * ** * • • • • • • *. * • ••••••• •• ••• ••• *

Note : Queue reported is t he number of c a rs per lane .
• •• ••• • •• * .* * * * ** *•• • ** *** .* . * .* * * . *•••• ** . * *••• • • ••• ••• • ••• *•• • • • • * *•• • • * ** • • • •

Traf f i x 8. 0 . 07 15 (c ) 2008 Dowl ing As s oc . Licensed t o OKS ASSOC. , PORTLAND , OR
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Forest Grove TSP
Futur e Conditions

Level Of Se r v i c e Computa t ion Report
2000 HeM Unsignalized Method (Base Volume Alterna t ive)

*************** ** ******* ******** ************************ ************ *** ** *******
Intersection #3 Gale s Creek Rd / Forest Gale Dr
******************************** ****** **** ******** **************** ********** *** *
Average Delay (sec/veh): 4 . 0 Worst Case Level Of Service : B [ 14 .8}
* ** ** **** * ** *** * **** *** *** *** ** ***** * ** *** * *** ** *** **** * **** *** * * ** ** ** ****** ** *

*

xxxxx
xxxxx
xxxxx

*

**
xxxxxx

o.2 xxxx xxxxx
7 . 6 xxxx xxxxx

A * *
LT - LTR - RT

xxxx xxxx
x.xxxx xxxx
ocxxxx xxxx

*

*
- RT

xxxxx
xxxxx

**
xxxxxx

*

0.0 xxxx
7.9 xxxx

A *
LT - LTR

xxxx xxxx xxxxx
xxxxx xxxx xxxxx
xxxxx xxxx xxxxx

14.8
B

o . 7 xxxx xxxxx
15 . 4 xxxx xxxxx

C * *
LT - LTR RT

xxxx xxxx 52 7
xxxx x xxxx 0 .1
xxxxx xxxx 12 . 0

* * B

Approach:
Movement:

North Bound South Bound East Bound West Boun d
L T RL T R L T R L T R

-- --------- -[ - - - - - - -- - - -- - - - 1[ ----- - - - - - - - - - - 1[ - -- - - - - -------- [[ - ---- - ---------[
Control: Stop Sign S top Sign Uncontrolled Uncontrolled
Rights: Include Include I n c l u de Include
La nes: 1 0 0 1 0 1 0 0 1 0 1 0 0 1 0 1 0 0 1 0
- - - - -- - - - - - - [- - - - - - --- -- - - - - [ [- ---- --- - - - - - - - 1[- - - --- --------- [ [ - --------- ---- -[
Volume Module:
Ba se Vol: 5 5 35 75 1 0 5 5 110 5 75 115 155
Growth Adj : 1 .00 1.00 1.00 1 .001.00 1.00 1.00 1.00 1 .00 1 .001.00 1 .00
Init ial Bse: 5 5 35 75 10 5 5 110 5 75 115 155
User Adj: 1.00 1.00 1.00 1.00 1 .00 1 . 0 0 1 .00 1.00 1.00 1 .001 .00 1.00
PHF Adj: 0 .95 0.95 0 . 95 0.95 0 .95 0.95 0 .95 0 .95 0. 95 0 .950 .95 0.95
PHF Volume : 5 5 37 79 11 5 5 116 5 79 121 163
Reduc t Vol: 0 0 0 0 0 0 0 0 0 0 0 0
FinalVolume: 5 5 37 79 11 5 5 116 5 79 121 163
---- ------- - [---------- ----- [[----- --- -------1 [---------------[ 1--------------- 1
Critical Gap Modu l e :
Critical Gp : 7.1 6 .5 6.2 7.2 6.6 6.3 4 . 2 xxxx xxxxx 4.1 xxxx xxxxx
FollowUpTim: 3.5 4 .0 3.3 3.5 4 .0 3 .3 2.3 xxxx xxxxx 2 .2 xxxx xxxxx
------------[- - - - - - - - - - - - - - -[[-- - - --- --- - - - - -1 [- - - - - - - --------1 1- - - - - - - ---- --- - [
Capacity Module:
Cnflict Vol : 4 9 7 571 118 511 492 203 284 xxxx xxxxx 121 xxxx xxxxx
Po t e n t Cap. : 48 6 43 3 939 4 6 9 473 831 1244 xxxx xxxxx 1466 >::XXX xxxxx
Move Cap. : 454 408 93 9 426 44 6 831 1244 xxxx xxxxx 1 4 66 >::XXX xxxxx
Volume/Cap : 0.01 0.01 0 .04 0 .19 0 .02 0.01 0.00 xxxx xxxx 0 .05 >::XXX xxxx
---- ----- --- [- -------------- [1---- -------- ---[ 1--------------- [ [------ ---- -- --- [
Level Of Service Modu l e :
2Way95thQ: 0.0 xxxx xxxxx
Control Del: 1 3.0 xxxx xxxxx
LOS by Mov e : B * *
Mov e ment : LT - LTR RT
Sha r ed Cap .: xxxx xxxx 808
SharedQueue:xxxxx x xxx 0 .2
Shrd ConDel:xxxxx xxxx 9.7
Shared LOS: * * A
ApproachDel : 10.1
ApproachLOS : B
*********** * ***** *** *** *** *************** *** **** ** **** * * * * * * * * * * * * * * * * * * * * * * * * * *
Note: Queue reported i s the n umber of cars p e r lane.
***** *************** ******* **** * ********* ** * *** *** ** *** *** ***** *** *********** ** *

Traff i x 8.0.0715 (c) 2008 Dowling Assoc. Licensed to DKS ASSOC., PORTLAND, OR
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Fores t Grov e TSP
Fu t u r e Condi t ions

Level Of Se r v ice Computa t ion Re por t
200 0 HCM Operations Me t h od (Base Volume Al ter nat i ve )

I n t e r s e cti on #4 Pacific Ave / Main St
••• •• •• •• •• •••••• ••••••••••••••••• •••• • ••• ••••••• ••••••••••••••••• •••• • •• •••• •• •
Cycl e ( s ec) :
Los s Ti me (s e c ) :
Optimal Cycle :

1 0 0
B

35

Critical Vol. /Cap. (X) :

Ave r age Del ay (s ec/ veh):
Le v e l Of Service :

0 . 54 9
1 6 . 4

B... .•.. .•.••••••.....•..... .••• •.•••.. ....... ..._....._.-....._..•...•....•.. ...

0. 61
0 . 55
12 . 0
1. 00
12 . 0

B
11

0 .61
0 . 55
12. 0
1. 00
12 .0

B
11

0 . 6 1
0.55
12 . 0
1. 0 0
12.0

B
11

._..
0 .00
0 .00

0.0
1. 00

0 . 0
A
o

0 . 0 0
0 . 00

0 . 0
1. 00

0 .0
A
o

0 .00
0 .0 0

0 . 0
1. 00

0 .0
A
o

0. 31
0 . 55
29 .5
1.00
29 .5

C
8

0 .31
0 . 55
29 .5
1. 0 0
29 .5

C
8

••• •
0 .0 0
0 .0 0

0 .0
1. 00

0 .0
A

o

0 .0 0
0 .00

0 . 0
1. 00

0 . 0
A

o

0 . 3 1
0 . 2 0
25.2
1. 0 0
25 . 2

C

2

0.31
0 . 20
25 .2
1. 0 0
25 .2

C
2

App roac h: North Bound Sout h Bou nd Ea s t Bound West Bound
Move men t : L T R L T R L T R L T R
------------1 -------------- -11- --------------11---------------11--------------- 1
Control : Pe rm i t ted Pe rmitted Protected Prot ecte d
Ri ghts: I n c l u de I n c l ud e I nclude I n c l u de
Min . Gr een : 0 0 0 0 0 0 a a a a 0 0
Y+R: 4. 0 4 . 0 4 . 0 4 .0 4 . 0 4 . 0 4 .0 4 . 0 4 . 0 4 . 0 4.0 4 . 0
La nes: 0 1 a a a 0 a a 1 a a 0 a a a 0 1 a 1 a
------ ------1--------------- 11---------------11- --------------11-------- -------1
Vo l ume Module :
Base Vol : 2 5 6 5 0 0 210 75 0 0 0 8 5 7 30 200
Growth Adj : 1.0 0 1 . 00 1 .0 0 1.00 1.0 0 1 . 00 1.001 . 0 0 1 .00 1 . 00 1 . 00 1 . 00
Ini t i a l Bse : 2 5 65 0 0 21 0 75 0 0 0 8 5 7 30 2 00
User Adj: 1. 00 1 .00 1 . 00 1. 00 1 .00 1.00 1 . 00 1 . 00 1 . 00 1 . 0 0 1 . 00 1. 00
PHF Adj : 0 .9 1 0.91 0. 91 0. 9 1 0 .91 0 .9 1 0 .91 0 .91 0.91 0.91 0 . 91 0.91
PHF Volume : 27 71 0 0 231 82 0 0 0 93 802 22 0
Reduct Vol: 0 0 0 0 0 0 0 0 0 0 a 0
Redu c ed Vo l : 2 7 7 1 0 0 23 1 82 0 0 a 93 802 2 2 0
PCE Adj: 1. 0 0 1 . 00 1.0 0 1 . 0 0 1.00 1 . 00 1 . 001. 00 1 .00 1 .0 0 1 .0 0 1. 00
MLF Ad j : 1 . 0 0 1 . 00 1 . 0 0 1 . 0 0 1 . 0 0 1. 00 1 . 00 1 .00 1 .00 1 .00 1.00 1 . 00
Fi nalVolume : 2 7 71 0 0 2 31 82 0 0 0 93 802 220

------------1---------------11--- ------------1 1---------------11---------------1
Satur at ion Fl ow Mo dule:
Sa t /Lane: 1900 1900 1 9 00 1 900 1 9 00 1 9 00 1 90 0 1 90 0 1900 19 00 1900 1 9 00
Adjustmen t : 0 .8 5 0 . 85 1. 00 1 . 0 0 0 . 9 5 0 .95 1. 00 1 . 0 0 1.00 0.8 8 0 .88 0 .88
Lanes: 0 . 28 0 .72 0 .00 0.00 0 .74 0 .26 0 .00 0 . 0 0 0.00 0. 17 1 .44 0 .3 9
Fi na l Sat . : 447 1163 0 0 1336 4 77 0 0 0 28 1 24 14 66 1
------- -----1---- -----------11-- -------------11--------------- 11 --------------- I
Ca pa c i t y Analysi s Mod u le :
Vol / Sat : 0.06 0 .06 0.00 0 .00 0 . 17 0. 1 7 0 .00 0 . 00 0.00 0.3 3 0 .33 0 .33
eri t Moves :
Gr een/ Cycle:
Vo l ume/Ca p :
De l a y/Ve h :
Us er De lAdj :
Adj De l / Veh:
LOS by Move:
HCM2kAvgQ:....__ _-_..- _ _ _.._ _.._._- _.......••.••..••. _..
Note: Que ue report ed is the n umber of c a rs per lane .._.....•.....•. .... . _ _---_ _.._-_.._ _._ •.••.•.... _.....••••.

Traff i x 8.0 .0715 (c ) 200 8 Dowl ing Asso c . Licensed to DKS ASSOC. , PORTLAND. OR
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Forest Gr ove TSP
Fut u r e Cond i t i on s

Page 6- 1

Level Of Service Computation Report
2000 HCM Unsignal ized Method (Ba s e Vol ume Al ternative )

* ** *** ***** ** *** *** ** *** *** **** ** ****** ** **** * **** ** **** *** ***** * * * **** ** *** * * **
Intersection #6 Tha t c he r Rd / Watercrest Rd
**** * *** ** ** **** *** *** ** ** *** ** *** ***** ** **** ** **** ******* ** *** ******** ****** ** *
Average Delay (sec/v e h) : 3. 0 Worst Case Leve l Of Servi ce: B [ 12 .6]

xxxxx
x xxxx

*

******** ************* ** ***** ***** ** ** * *** ** ***** ***** ****** * *** ******* ** * *******
Approach : North Bound South Bound Ea s t Bound West Bound
Movement: L T R L T R L T R L T R
---------- --1---------------11---------------1 1---------- --- --1 1-- ------ ----- --1
Con t r o l : Uncon trol led Uncontrolled Stop Sign Stop Sign
Rights: I ncl ude I nc lude Inc lude I nclude
Lanes: a 1 a a a a a a 1 a a a I! a a a a a a a
------- -----1------------ --- 11---------- -----1 1---- -----------11---------------1
Volume Module :
Base Vol: 90 1 00 a a 180 140 40 a 40 a a a
Growth Adj : 1 .00 1 .00 1 . 00 1 . 00 1 .00 1.00 1 .00 1 .00 1 .00 1.00 1 . 00 1 .0 0
I n i t i a l Bse: 90 100 a a 180 14 0 40 a 40 a a a
User Adj: 1.00 1 .00 1 .0 0 1.00 1.00 1 .00 1 . 00 1 . 00 1. 00 1. 00 1 . 00 1 .0 0
PHF Adj: 0.92 0 .92 0 .92 0.92 0 . 92 0 .92 0.92 0.92 0 .92 0.92 0.92 0 .92
PHF Volume: 98 109 0 0 196 152 43 a 43 a a 0
Reduc t Vol : 0 a a 0 a a 0 a 0 a a 0
FinalVolume : 98 1 09 0 a 196 152 43 0 43 0 a 0
------------1---------------11-- --- -------- --11---------------1 1------------ --- 1
Critical Gap Module :
Critical Gp: 4 . 1 xxxx xxxxx xxxxx xxxx xxxxx 6 .5 6 .6 6.3 xxxxx xxxx xxxxx
FollowUpTim : 2.2 xxxx xxxxx xxxxx xxxx xxxxx 3.6 4 .1 3.4 xxxxx xxxx xxxxx
------------ 1---------------1 1--- ----- ------- 11- -- --- ----- ----1 1------ ----- ----1
Capacity Module :
Cnflict Vol: 348 xxxx xxxxx xxxx xxxx xxxxx 576 576 272 xxxx XXX)( xxxxx
Potent Cap . : 12 17 xxxx xxxxx xxxx xxxx xxxxx 472 422 757 xxxx XXX){ xxxxx
Move Cap . . 12 17 xxxx xxxxx xxxx xxxx xxxxx 442 387 757 xxxx xxxx xxxxx
Volume /Cap: 0 .08 XXXX xxxx xxxx xxxx xxxx 0. 10 0 . 00 0. 06 xxxx xxxx xxxx
--- -- -------1--------------- 11- -------- ------1 1------------- --11- --------------1
Level Of Service Module:
2Way95thQ: 0 .3 xxxx xxxxx xxxx xxxx xxxxx xxxx XXX){ xxxxx xxxx XXX){

Con t r ol Del : 8 .2 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx
LOS by Move: A * * * * * * * * * *
Movement : LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Cap . : xxxx xxxx xxxxx xxxx xxxx xxxxx xx.xx 558 xxxxx xxxx xxxx xxxxx
SharedQue ue : 0 . 3 xxxx xxxxx xxxxx xxxx xxxxx xxxxx 0 . 5 xxxxx xxxxx xxxx xxxxx
Shrd ConDe l : 8 .2 xxxx xxxxx xxxxx xxxx xxxxx xxxxx 12.6 xxxxx xxxxx x.xxx xxxxx
Shared LOS: A * * * * * * B * * * *
ApproachDel: xxxxxx xxxxxx 12 .6 xxxxxx
App r oa c hLOS : * * B *
****** ************* * *** **** ** ***** * *** **** *** *********** ** * ** ** * ** **** ***** *****
Note: Queue reported i s the numbe r of cars per l ane .
** * ************ ** ****************** ***** * ********* ** ** *** ** **** *** * ******* ***** *

Traffix 8 .0.0715 (c ) 2008 Dowling Assoc . Licensed to DKS ASSOC . , PORTLAND, OR
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Level Of Servic e Computation Report
2000 HCM Unsignalize d Method (Ba s e Vol ume Al t e r native )

•• ••••• *.* •• *•••••***.********.* * *.***.******. *********"'.****.**.**** **** *******
Interse c t i on #7 Gale s Cr e ek Rd I Tha t che r Rd

Av e r age Delay (s e c /veh) : 6 .7 Worst Ca s e Leve l Of Se rvi ce: C[ 21 .3]

4 . 1 xxxx xxxxx xxxxx xxxx xxxxx
2 . 2 xxxx xxxxx xxxxx XXX}{ xxxxx

** * * *****.* .***** * ** ********.** *** **** * ******** *** *****************"'** * *"''''''' * ****
Approach : Nor t h Bound South Bound East Bound West Bound
Movemen t : L T R L T R L T R L T R
--- --- ------1---------------11------ ---------11---------------1 1-------- ----- --1
Contro l : Stop Sign St op Si gn Uncon t r o l l e d Uncontrol l e d
Ri ghts : I nclude I nclude I nclud e Include
Lanes : 0 0 0 0 0 0 0 I ! 0 0 1 0 1 0 0 0 0 0 1 0
------- --- --1 ---------------1 1---------------11--- ----- -------11------------- --1
Vol ume Modu l e :
Base Vo l : 0 0 0 80 0 180 110 215 0 0 310 65
Growt h Adj : 1 .001 .00 1. 00 1 . 00 1 .00 1 . 00 1 . 00 1 . 00 1 .00 1 .00 1 . 00 1. 00
I ni t i al Bs e : 0 0 0 80 0 180 110 21 5 a 0 310 65
Use r Adj: 1 .00 1 .00 1 .0 0 1 .0 0 1 . 00 1 . 00 1 . 00 1 . 00 1. 00 1. 00 1. 00 1 .00
PHF Adj , 0 .93 0 .93 0. 93 0 . 93 0 .93 0 .93 0.93 0 . 93 0. 93 0. 93 0 .93 0 . 93
PHF Volume : a a a 86 0 19 4 118 231 0 0 333 70
Reduc t Vol : 0 0 0 0 0 0 a 0 a a 0 0
Fin a lVolume: 0 0 0 86 0 194 11 8 231 0 0 333 70
---- --------1 ---------------1 1-- -- --- --------11------------ ---11----- -------- -- 1
Cr i t i ca l Gap Module:
Cri t ical Gp :xxxxx xxxx xxxxx 6 . 4 6 .5 6. 2
Fol l owUpTi m:xxxxx xxxx xxxx.x 3 .5 4 .0 3 .3
-- ------ ----1---------------11-------- -------11-------- --- --- -11--------------- 1
Capaci ty Module :
Cnf l i c t Vol : xxxx xxxx xxxxx 836 836 36 8 403 xxxx xxxxx xxxx xxxx xxxxx
Po t en t Cap . : xxxx xxxx xxxxx 336 302 675 1150 xxxx xxxxx xxxx xxxx xxxxx
Move Cap .: xxxx xxxx xxxxx 309 27 1 675 1150 xxxx xxxxx xxxx xxxx xxxxx
Volume / Cap : xxxx xxxx xxxx 0 .28 0 .00 0. 29 0. 10 xxxx xxxx xxxx xxxx xxxx
---------- --1 --- ----- -------1 1---------------11---------------11----- --- -------1
Leve l Of Se rvice Module :
2Way 95t hQ: xxxx xxxx xxxxx XXX;{ :<XXX xxxxx 0 . 3 xxxx xxxxx xxxx xxxx xxxxx
Contr ol Del: xxxxx XXX){ xxxxx xxxxx XXX)( xxxxx 8.5 xxxx xxxxx xxxxx XXX}( xxxxx
LOS by Move: * * '" * * * A * '" * * *
Mov ement : LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shar ed Cap , : xxxx xxxx xxxxx xxxx 495 xxxxx xxxx xxxx xxxxx xxxx xxxx xxxxx
SharedQueue : xxxxx xxxx xxxxx xxxxx 3 . 5 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx
Shrd ConDel:xxxxx xxxx xxxxx xxxxx 21 .3 xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx
Shared LOS: * * * '" C * * * * * * *
ApproachDel : xxxxxx 21 .3 xxxxxx xxxxxx
App r oac hLOS : * C * *
*****.***"'.* *"'*** ******** *****************"' *************************************
No t e: Queue r epor t ed is t he numbe r of cars pe r l ane .
************** ********.* *** ************ ******** ****** * * ****************** * **"'***
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For e s t Grove TSP
Future Con dit ions

Lev e l Of Service Computation Report
2000 HCM Uns i gnali z ed Method (Base Volume Alternative)

** *** **************************** ********************************************** *
I ntersection #8 Ga les Creek Rd / Willamina Ave
*********** ************ *** ***** ** ***** ********** ** **************** ***** *********
Average Dela y (secjveh) : 2 .9 Worst Case Level Of Service : cr 17.51
**** ** ******* ************ **** ** ******** ****** ***** ***** ******************* ***** *

o . 1 xxxx xxxxx xxxx xxxx xxxxx
8 . 3 xxxx xxxxx x x xxx xxxx xxxxx

A * * * * *
LT - LTR - RT LT - LTR - RT

**

*

*
xxxxxx

xxxx xxxx xxxxx
xxxxx xxxx xxxxx
xxxxx xxxx xxxxx

*

xxxxx
xxxxx
xxxxx

*

**
xxxxxx

Approach : North Bou nd Sou t h Bound Eas t Bound We s t Bound
Move ment : L T R L T R L T R L T R
------- -----1-- -------------1 1------ ----- ---- 11-- --- ----------1 1------------ -- -1
Control: Stop Sign Stop Sign Unc on t r o l l e d Uncontrolled
Righ t s : I nclude Include Include Include
Lanes : 0 a 0 0 0 0 0 1 ! 0 0 1 0 1 0 0 0 a 0 1 0
------- ---- -1--------- ---- -- 11- --- ------- ---- 11------------- --1 1------------- -- 1
Volume Module :
Ba se Vol: 0 0 0 80 0 50 30 290 a 0 345 70
Growth Adj: 1.00 1.00 1 .00 1 . 00 1.00 1 . 00 1.00 1.00 1 . 00 1 . 0 0 1 .00 1.00
Initial Bse : 0 a a 80 a 50 30 290 0 a 345 70
User Adj : 1.00 1.00 1.00 1 .00 1.00 1 .00 1.00 1 .00 1 .00 1 . 00 1. 00 1 . 0 0
PHF Adj, 0 .93 0 .93 0.93 0.9 3 0.93 0 .93 0.93 0.93 0.93 0 .93 0 .93 0 .93
PHF Volume : 0 0 0 86 0 54 32 312 a 0 371 75
Reduc t Vol: a a a 0 0 0 0 0 0 0 a 0
FinalVolume : 0 0 a 86 a 54 32 312 0 0 3 71 75
-- -------- --1 -------------- -1 1---------------11------ -- -------11-- ---- ------- --1
Critical Gap Modul e :
Critica l Gp :xxxxx xxx x xxxxx 6 .4 6. 5 6.2 4.1 xxxx xxxxx xxxxx xxxx xxxxx
FollowUpTim:xxxxx xxxx xxxxx 3 .5 4 .0 3.3 2.2 xxxx xxxxx xxxxx xxxx xxxxx
---- ------- -1------ ---------11---------------11--- --- --------- 11--- ------------1
Capacity Module :
Cnflict Vol : xxxx xxxx xxxxx 785 785 409 446 xxxx xxxxx .xxxx xxxx xxxxx
Potent Cap. . xxxx xxxx xxxxx 36 1 325 643 1109 xxxx xxxxx x xxx xxxx xxxxx
Mov e Cap. . xxxx xxxx xxxxx 353 315 643 1109 xxxx xxxxx xxxx xxxx xxxxx
Volume/Cap : xxxx xxxx xxxx 0 .240.00 0 .08 0.03 xxxx xxxx xxxx xxxx xxxx
--- --- ----- -1------- --------1 1-- ----- --- --- -- 11 ----- ---- ------11----- --- -------1
Leve l Of Service Modu l e:
2Way95thQ: xxxx xxxx xxxxx xxxx xxxx xxxxx
Control Del :xxxxx xxxx XXXXX xxxxx xxxx xxxxx
LOS by Move: * * * * * *
Movement : LT - LTR - RT LT - LTR - RT
Shared Cap.: xxxx xxxx xxxxx xxxx 427 xxxxx xxxx xxxx
Share dQueue :xxxxx xxxx xxxxx: xxxxx 1 .4 xxxxx: xxxxx xxxx
Shrd ConDe 1 : xxxxx xxxx xxxxx xxxxx 17. 5 xxxxx xxxxx xxxx
Sh ared LOS: * * * * C *
ApproachDel: xxxxxx 17.5
ApproachLOS : * C
***** ** ** *** ************************** ******* ** **************************** * ** **
Note : Queue reported is the n umber o f c a rs p er lane.
****** **** * ********* **** * ***** ***** ******** ************ ***** ****** ****** **** *** *

Traf fix 8 .0.0715 (c) 200 8 Dowling Assoc . Licensed to DKS ASSOC., PORTLAND, OR
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Fo r e s t Gr ove TSP
Future Condi tions

Leve l Of Service Computat i on Report
20 00 HCM 4 -Way Stop Met hod (Ba s e Vol ume Al t ernative )

Intersection # 9 B St I Bonnie Ln
* * * * ** ******** **************** * *** ** * ********* ** ***** ****** ** ******* **** * * *** ***
Cyc le (s e c) :
Loss Time (sec) :
Opt i ma l Cyc le :

100
o
o

Critical Vol. /Cap. (X) :
Av erage Delay (s e c / veh):
Level Of Se rvice :

0 .288
8 . 9

A
*** ******** ** * ** *********** * ** ** * ** * *** * ** ***** *************** * ** **** *** **** ** * *

o

0. 2

8.6
1. 00

B. 6
A

* * * *
8. 6

1. 00
B.6

A
B. 6

1. 00
B. 6

A
0 .20 .2

8 .6
1. 0 0
8.6

A

0 .4

9 .0
1. 00

9.0
A

9.0
1.00

9. 0
A

9 . 0
1. 00

9 . 0
A

0.40 .4

****
9 . 0

1. 00
9 .0

A

0 . 1

8 . 4
1. 0 0

8 .4
A

*** *
8 . 4

1. 00
B. 4

A
8 .4

1. 00
8 .4

A
0 . 10 . 1

B. 4
1. 00

B. 4
A

0 .2

9. 1
1. 00

9.1
A

Appr oa ch : North Bound South Bound East Bound West Bound
Movement : L T R L T R L T R L T R
------- ---- -1---------- --- --11----------- ---- 11 ---------------11-------- ------- I
Con t rol : Stop Sign Stop Si gn Stop Sign St op Sign
Rights : Inc l ude I nc l ude I nc l ude Incl ude
Min. Green : 0 0 0 0 0 0 0 0 0 0 0
Lanes: 0 0 I ! 0 0 0 0 I ! 0 0 0 0 I ! 0 0 0 0 I ! 0 0
-------- ----1----------- ----1 1---------------1 1---------------1 1------------- --1
Volume Module:
Base Vol: 70 30 15 1 0 3 5 15 10 90 85 20 65 10
Gr owt h Adj : 1.00 1 .0 0 1.00 1 .00 1.00 1 . 00 1 . 00 1. 00 1 . 00 1 . 00 1.00 1 . 00
I n it ia l Bse: 70 30 15 1 0 35 15 1 0 90 85 20 65 10
Use r Adj : 1 .001.00 1.00 1.001 .00 1 . 00 1 . 00 1 . 00 1.00 1 . 00 1. 00 1.00
PHF Adj , 0 . 81 0.81 0.81 0. B1 0 .B 1 0.B1 0.B 1 0.B1 0 . B1 0 .B1 0 .B 1 0 .8 1
PHF vol ume: 86 37 19 12 4 3 19 12 111 105 25 80 12
Re duc t vol: 0 0 0 0 0 0 0 0 0 0 0 0
Re duc e d Vo l: 8 6 37 19 12 43 19 12 111 105 25 80 12
PCE Adj, 1. 0 0 1 . 00 1 . 00 1 .00 1 . 0 0 1 . 00 1 .001.00 1.00 1 . 0 0 1.00 1 .00
MLF Ad j , 1.00 1 .00 1. 00 1 . 0 0 1 . 0 0 1 . 00 1.00 1 .00 1 . 00 1 . 0 0 1. 0 0 1 . 00
Fi na l Vo l ume : 86 37 1 9 12 43 19 12 111 1 05 25 80 12
------------1---------------11---------------11---- ---- ------- 11----- ----------1
Sa t u rat ion Fl ow Modu le :
Adjustment : 1. 00 1 . 00 1 . 00 1 . 00 1 .00 1 . 00 1 .00 1 .00 1 .00 1 .00 1 . 00 1 . 00
Lanes : 0.61 0 .26 0. 13 0. 17 0. 58 0.25 0 . 05 0 .49 0 . 46 0. 21 0 . 68 0.11
Fina l Sat . : 42 1 18 1 90 11 5 402 172 43 386 365 152 494 76
------------1------------ ---1 1- -- ------------11------- ------- -1 1------------- --I
Ca pa c i t y Analys is Module:
Vol/Sat, 0. 21 0. 21 0 . 21 0. 11 0 .11 0. 11 0. 29 0. 2 9 0 .29 0. 16 0 . 16 0 .16
Cri t Moves: ** **
De La y / Ve h : 9 . 1 9. 1
Dela y Adj : 1 . 00 1 . 00
Ad j Del /Veh, 9 .1 9 .1
LOS by Move : A A
ApproachDe l : 9.1
Delay Adj , 1.00
Appr Adj Del : 9 . 1
LOS by Appr : A
AllWayAvgQ: 0 .2 0 . 2
* * * * **** ** ******* * ********* ** ** * *** ** ******* ***************************** ** ** ** *
Note : Queue r epo r t e d is the number of c ars pe r lane .
* * ** * * * * ** *** * * ** ** * * ******** ** * ** * **** * * ******* ** ** * ** * * ** * *** * * ** * * * ** ** ** ** * *

Tr af f ix 8.0. 0715 (e) 2008 Dowling Assoc . Lic e n s e d to DKS ASSOC . , PORTLAND, OR
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Level Of Service Computat i on Repo r t
2000 HCM Unsigna lized Method (Ba s e Volume Alternative )

*** ******** ** ** ****** ** ** ** * ** ** * ** * ** * *** ** * ** * *** **** **** * *** *** ** ********** * *
Intersection #11 Sunset Dr / Wi l l ami na Ave
******* * *** ***** **** *** *** ***** ** ** ************ *** **** *** ** ** *** *** ** ** *********
Average De l a y (s e c/veh) : 7.9 Wors t Ca s e Level Of Serv i ce: D( 33. 71
************* *** ** ** ** * **** * **** * ***** **** *** * *** ***** * ** *** *** ** * ** ** ********* *
Approach : No r t h Bou nd South Bound East Bound West Bound
Movement: L T R L T R L T R L T R
--- --- -- --- -1---------------11- ------------- -1 1--- --- ----- --- -11------------ -- -1
Control : Uncon t rolle d Uncon t rol l e d Stop Sign Stop Sign
Rights: I nc l ude Include Include I nc l ud e
Lanes : 0 0 I! a 0 a a I ! a a a a I ! a 0 0 a I ! a 0
------- -----1 --------- ----- -1 1----------- -- -- 11---- -----------1 1------------ -- -1
Volume Module:
Base Vol: 155 235 20 40 195 20 15 15 45 25 35 4 0
Growth Adj : 1 . 00 1.00 1 . 0 0 1. 00 1.00 1 . 00 1 .00 1 . 00 1 . 00 1 .0 0 1 .00 1 .00
Ini t ial Bse: 15 5 235 2 0 40 1 95 20 1 5 1 5 45 25 35 40
User Adj : 1.00 1.00 1 .0 0 1. 00 1. 0 0 1 .00 1 . 00 1. 00 1.00 1 . 0 0 1. 00 1.00
PHF Adj: 0 .83 0 . 83 0 .83 0 .83 0 .83 0.83 0.83 0 .83 0.83 0.83 0 .83 0.83
PHF Volume : 187 283 24 48 23 5 24 1 8 18 54 30 42 48
Reduct Vol : 0 a 0 0 a 0 0 0 0 a 0 a
FinalVolume: 187 283 24 48 23 5 24 18 18 54 30 42 48
----- ---- --- 1------- --- ----- 11--------------- 11------- ---- ---- 11------- ----- ---1
Critical Gap Module:
Critical Gp: 4. 1 xxxx xxxxx 4 .1 xxxx xxxxx 7.2 6.6 6 .3 7.2 6 .6 6 .3
Fo l l owUpTim : 2 .2 xxxx xxxxx 2 .2 xxxx xxxxx 3.5 4. 0 3 .3 3.6 4 . 1 3.4
----- -------1-- ------ ----- --1 1--------------- 11---------------11------ ------ ---1
Capac ity Module:
Cnf lict Vol : 259 xxxx xxxxx 307 xxxx xxxxx 1057 1024 24 7 1048 1024 295
Potent Cap. : 1306 xxxx xxxxx 1253 xxxx xxxxx 200 232 784 2 00 230 730
Move Cap. : 1306 xxx x xxxxx 1253 xxxx xxxxx 132 18 8 784 148 185 730
Volume/Cap : 0 .14 xxxx xxxx 0.04 xxxx xxxx 0 .14 0. 10 0 .07 0 .20 0.23 0.0 7
-- ------- ---1--------------- 11------------ ---1 1------------ ---1 1------ ---------1
Level Of Service Modul e :
2Way9 5 thQ: a . 5 xxxx xxxxx O. 1 xxxx xxxxx xxxx xxxx xxxxx xxxx xxxx xxxxx
Control De l : 8.2 xxxx xxxxx 8. a xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx
LOS by Move: A * * A * * * * * * * *
Movement : LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Cap.: xxxx xxxx xxxxx xxxx xxxx xxxxx xxxx 299 xxxxx xxxx 242 xxxxx
SharedQueue r.xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 1.2 xxxxx xxxxx 2 . 5 xxxxx
Shrd ConDel: xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 22 .2 xxxxx xxxxx 33 . 7 xxxxx
Shared LOS: * * * * * * * c * * D *
ApproachDe l: xxxxxx xxxxxx 22.2 33. 7
ApproachLOS: * * C D
******* *** ****** ** ** ******* *** ** ** ******* **** * *** ** * ** **** * ** ****** *** * *********
Note: Queue reported i s t he number o f cars per l an e .
*** ***************************** ******* ***** ** ***** ******* * * ****** ****** *** **** *

Traffix 8 .0 .0715 (c) 20 08 Dowling Assoc . Li c e n s e d to DKS ASSOC., PORTLAND , OR



PM Pe a k Wed Jul 21, 2010 21 :32: 17

Forest Gr ove TSP
Future Conditions

Page 11 -1

Level Of Service Computation Report
2000 HCM Unsignali zed Method (Ba s e Volume Alternative)

**** ** ** ** ** **** ***** ** ** *** ** *** ** ** ** *** * *** ** **** ** *** ** *** ** ** ** *** ** **** ***
Intersection #1 2 Main St / 23rd Ave
********* **** ***** * ** *** ******************* ************************ ******** **** *
Ave rage Delay (sec/veh): 3.1 Worst Case Level Of Service : B[ 11 .7J
****************** ****** **************************** ** ***** ** ***** ****** *** ** ***
Approach: North Bound South Bound East Bound West Bound
Movement: L T R L T R L T R L T R
-- ----------1- --- -- --- ----- -11---- ------- ----1 1------- ----- ---11- ---- ----------1
Control : Uncontrolled Uncontrolled Stop Sign Stop Sign
Ri ghts : Include I n c l ude Include Include
Lanes: a 1 a a a a a a 1 a a a 1 ! a a a a a a a
------ ---- -- 1- ------ ---- -- --1 1- ---- --- ------- 11---------------11-- ------------ -1
Volume Module:
Base Vol: 85 220 a a 190 20 30 a 75 a a a
Growth Adj: 1 .00 1.00 1 . 00 1 .00 1 . 00 1 .00 1.00 1.00 1. 00 1 .00 1 .00 1 . 00
Initi al Bse : 85 220 a 0 190 20 30 0 75 a a a
User Adj : 1 . 00 1 .00 1.00 1 . 00 1 .00 1.00 1.00 1.00 1 .00 1.00 1 .00 1.00
PHF Adj: 0 .93 0 .93 0 .93 0 .93 0.93 0 .93 0 . 93 0 .93 0.93 0.93 0.93 0 .93
PHF Volume: 91 237 a 0 204 22 32 0 81 a a a
Reduct Vol: a 0 0 a a a a a a a 0 a
FinalVolume : 91 23 7 0 a 204 22 32 a 81 0 0 a
---- -- ------1- ------ ---- -- --1 1---------- --- -- 11- --- --- -- ---- --1 1------ ---------1
Critical Gap Module:
Cri t ical Gp: 4 . 1 xxxx xxxxx xxxxx xxxx xxxxx 6 .4 6 .5 6 .2 xxxxx xxxx xxxxx
Fol lowUpTim : 2.2 xxxx xxxxx xxxxx xxxx xxxxx 3 . 5 4 .0 3 .3 xxxxx ccxxx xxxxx
------------1--------- -- ----1 1-- --- ------ --- -1 1--------------- 11-- -- -- --------- 1
Capacity Modul e:
Cnfl ict Vol : 226 xxxx xxxxx xxxx xxxx xxxxx 634 63 4 215 xxxx xxxx xxxxx
Potent Cap. . 132 5 xxxx xxxxx xxxx xxxx xxxxx 445 398 827 xxxx xxxx xxxxx
Move Cap . : 1325 xxxx xxxxx xxxx xxxx xxxxx 420 369 827 xxxx xxxx xxxxx
Volume /Cap: 0.07 XXXX xxxx xxxx xxxx xxxx 0.08 0.00 0 . 10 xxxx xxxx xxxx
-- --------- -1 ---------------1 1----------- ----1 1------ -- ------- 11--- -- ------- ---1
Level Of Service Module:
2Way95thQ: 0 .2 xxxx xxxxx xxxx xxxx xxxxx xxxx xxxx xxxxx xxxx xxxx xxxxx
control Del: 7 . 9 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx
LOS by Move : A * * * * * * * * * * *
Movement: LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Cap . r xxxx xxxx XXXXX xxxx xxxx xxxxx xxxx 648 xxxxx xxxx xxxx xxxxx
SharedQueue : 0 . 2 xxxx xxxxx xxxxx xxxx xxxxx xxxxx O. 6 xxxxx xxxxx xxxx xxxxx
Shrd ConDe ! : 7 .9 xxxx xxxxx xxxxx xxxx xxxxx xxxxx 11. 7 xxxxx xxxxx XXX){ xxxxx
Shared LOS: A * * * * * * B * * * *
App r oac hDe l : xxxxxx xxxxxx 11 .7 xxxxxx
ApproachLOS: * * B *
******* * *** ***** **** ** **** *** ****** ************** **** ***** *** *** ************* ** *
Note : Queue r ep or t e d i s the numbe r of cars pe r l ane .
******************** **** ***** ***************************************** ** **** ****

Tr a f f ix 8 .0.0715 (c ) 2008 Dowling Assoc. Licensed to DKS ASSOC ., PORTLAND, OR
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Forest Grove TSP
Future Con ditions

Level Of Service Computation Report
2000 HCM Unsignalized Method (Base Volume Alternative)

******* **** * ***** ** ************ ** *** ** * ** ** ** * **** ** ** * ***** ****** ** ****** *** * **
Intersection #13 23rd Ave / B St
******* **** ** *** *** ** ** ***** ** ** ** *** * *** ** *** * ** ******* *** * ** ** ****** * **** *****
Average Delay (sec/veh): 7.0 Worst Case Leve l Of Service : B [ 13.4]
***** ********** *** ** **************** ** *** ** **** * *** *** ***** ** ******** ****** ** * **

xxxxx
xxxxx
xxxxx

*

*

*

xxxx
xxxx
xxxx

*
xxxxxx

o. 0 xxxx xxxxx
7 . 5 xxxx xxxxx

A * *
LT - LTR - RT

**

*

*
xxxxxx

o. 0 xxxx xxxxx
7 . 5 xxxx xxxxx

A * *
LT - LTR - RT

*

*

- RT

xxxxx
xxxxx

xxxxx xxxx xxxx xxxxx .xxxx
xxxxx xxxxx xxxx xxxxx x'xxxx
xxxxx xxxxx xxxx xxxxx x.xxxx

LTR
600
1.2

13.4
B

13 .4
B

xxxx
xxxx

*

Approach : North Bound South Bound East Bound West Bound
Movement : L T R L T R L T R L T R
------- -----1---------------1 1---------------11------------- --1 1-------- ------ -1
Control: Stop Sign Stop Sign Uncontrolled Uncontrolled
Rights: Include Include Include Include
Lanes : a a l ! a a a a l ! a a a a l! a a a a l ! a a
------------1---------------11------------- -- 11-- --- -- -- ----- -11---- ----- ----- -1
Volume Module:
Ba s e Vol: 25 75 20 20 115 15 10 85 35 10 95 20
Growth Adj: 1.00 1 .00 1 .00 1.00 1.00 1.00 1.00 1 .00 1.00 1.00 1 . 00 1.00
I n i t i a l Bse : 25 75 20 20 115 15 10 85 35 10 95 2 0
User Adj: 1.00 1.00 1.00 1 .00 1 . 0 0 1 .00 1 .00 1 .00 1 .00 1.00 1 . 00 1 . 00
PHF Adj : 0.87 0.87 0.87 0 .87 0.87 0.87 0.87 0 .87 0.87 0.87 0 .87 0 .87
PHF Volume : 29 86 23 23 132 17 11 98 40 11 109 23
Reduct Vol: a a a a 0 a a a a 0 0 a
FinalVolume: 29 86 23 23 132 17 11 98 40 11 109 23
----------- -1--------------- 11--------------- 11-------- -------1 1---------------1
Critical Gap Module:
Critical Gp: 7.1 6 .5 6.2 7 .2 6.6 6.3 4.1 xxxx xxxxx 4. 1 XXX)( xxxxx
FollowUpTim : 3.5 4.0 3 .3 3 .6 4.1 3.4 2.2 xxxx xxxxx 2.2 XXX)( xxxxx
-- ----------1---- -- --------- 11--------- --- --- 11- --- -------- -- -11---------- --- --1
Capacity Module:
Cnfl ict Vol: 359 296 118 339 305 121 1 32 xxxx xxxxx 1 38 xxxx xxxxx
Potent cap . . 593 612 929 60 4 599 915 1434 xxxx xxxxx 1452 xxxx xxxxx
Move Cap . : 47 5 602 929 518 589 915 1434 xxxx xxxxx 1452 xxxx xxxxx
Volume/Cap: 0.06 0.14 0 .02 0.04 0.22 0.02 0.01 xxxx xxxx: 0.01 xxxx xxxx:
------- -----1 --------------- 11-- --- ---------- 11 -- ------------- 11 -------- ------- 1
Level Of Service Module:
2Way95thQ : xxxx xxxx xxxxx xxxx
Control Del: xxxxx xxxx xxxxx xxxxx
LOS by Move: * * * *
Movement: LT - LTR - RT LT -
Shared Cap. . xxxx 604 xxxxx xxxx
SharedQueue:xx:xxx 0.9 xxxxx xxxxx
Shrd ConDel:xxxxx 12 .7 xxxxx xxxxx
Shared LOS: * B * *
ApproachDel: 12 .7
App r oa c h LOS : B
****** *************************** ** **** ************ * ** *** ** ******* * ************ *
Note: Queue repor ted is the number of cars pe r lane .
***** *** ** *** *** ** ** ** *** ** * *** ** *** ** ** ** * * *** *** *** ** ** *** ** ** * * ** **** **** *** *

Traff ix 8.0.0715 (c) 2008 Dowling Assoc. Licensed to DKS ASSOC., PORTLAND, OR
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Level Of Service Compu t ation Report
2000 HeM Uns i gnalized Method (Base Vol ume Al t e rna t i ve )

~ . ~ ~* * ~** ~ * * * ** ** * * * * ~ * * * * ** ** **** ** * ****** ** * ** * * ** * * ** ** * * ** * * * * * ****** * *** * * *

Intersection #14 Pacif ic Ave / E St

Avera ge Dela y (s ec/ v e h) : 48 . 3 Worst Case Level Of Service: F[ 11l . 3]
** *** * * * *** *** * * * * * * * * * * * * * ~ * * * ** * ** ** * *** ****** * * * * * * * * * * * * * * * * * * * * **** .* * .* * • •
App r oach: North Bound South Bound Eas t Bound West Bound
Movemen t: L T R L T R L T R L T R
---------- --1 ------ ------- --11----- ----------11- ----------- ---11- ------- ------- I
Control: Unc on t r o l l e d Uncont r o lled Stop Sign Stop Sign
Rights: I nclude Include I nclude Include
Lanes: 0 0 1 ! 0 0 0 0 0 1 0 0 0 I! 0 0 0 0 11 0 0
--- --- ------1----- ----------1 1- --------------11------------ --- 11 ---------------1
Vol ume Module :
Bas e Vol : 0 0 0 0 310 40 65 0 170 25 180 420
Gr owt h Adj : 1 .00 1 . 00 1.00 1. 00 1 . 00 1 . 00 1 . 00 1 . 00 1.00 1.00 1 . 00 1 . 00
Ini tial Bs e: 0 0 0 0 310 40 65 0 170 25 180 420
Use r Adj : 1.00 1.00 1. 00 1 . 00 1 .00 1 .00 1.00 1.00 1 . 00 1. 00 1.00 1.00
PHF Adj: 0.82 0 . 82 0 .82 0.82 0 .82 0 .82 0 .82 0 . 8 2 0.82 0 .82 0 .82 0. 82
PHF Vol ume : 0 a 0 0 378 49 79 0 207 30 22 0 512
Reduct Vol: 0 a 0 0 0 a 0 0 0 0 0 0
Fi nalVolume: 0 0 0 0 378 49 79 0 2 07 30 220 512
----- -------1----------- ----1 1--- ------------1 1--- ------ ------1 1---- ----------- 1
Cr itical Gap Modu le :
Cr itical Gp r xxxxx xxxx xxxxx xxxxx xxxx xxxxx 7 .2 6 .6 6. 3 7. 1 6 .5 6 .2
FollowUpTim :xxxxx xxxx xxxxx xxxxx xxxx xxxxx 3. 6 4 .1 3 . 4 3.5 4 .0 3.3
------------1---------------11------- --------1 1------------ ---1 1-- ---------- ---1
Capacity Module:
Cnf lict Vo l : xxxx xxxx xxxxx xxxx xxxx xxxxx 768 40 2 4 02 506 42 7 0
Poten t Cap .: xxxx xxxx xx xxx xxxx xxxx xxxxx 306 52 1 627 480 523 1091
Move Cap .: xxxx xxxx xxxxx xxxx xxxx xxxxx 109 521 627 32 1 523 1091
Volume/Ca p : xxxx xxxx xxxx xxxx xxx:x xxxx 0.73 0 .00 0.3 3 0 .09 0. 42 0 . 47
----------- -1 ---------- -----11---- -----------11-------- -------11--------------- I
Le ve l Of Service Module:
2Wa y9 5 t hQ: xxxx xxxx xxxxx xxxx xxxx xxxxx xxxx xxxx xxxxx xxxx xxxx xxxxx
Control De l: xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx :<XXX xxxxx xxxxx XXX>:: xxx.xx
LOS by Move : * * * * * * * * * * * *
Movement: LT - LTR - RT LT - LTR - RT LT - LTR - RT LT - LTR - RT
Shared Ca p .: xxxx xxxx xxxxx xxxx xxxx xxxxx xxxx 27 1 xxxxx xxxx 774 xxxxx:
Sha r edQueue : xx:xxx ;<xXX xxxxx xxxxx xxxx xxxxx xxxxx 11 . 4 xxxxx xxxxx 1 6 .2 xxxxx
Shrd ConDel : xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 111 xxxxx xxxxx 51 .6 xxxxx
Shared LOS: * * * * * * * F * * F *
ApproachDe I : xxxxxx xxxxxx 111 . 3 51 . 6
App r oa c hLOS : * * F F
*** ****** ** *******.******* ***** ** * * * * * ** . * *** * * .* ** *************** **** *** *******
No te : Queue repor ted is the number o f cars pe r lane .
**** ** **** ** *** ***.* *******~ **** ~ * ** *~~ ** ** **~************** **~* *~****** ** *** * **

Traffix 8 .0 .07 15 (c) 2008 Dowling As s oc . Licensed to DKS ASSOC., PORTLAND , OR
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Fores t Grove TSP
Future Conditions

Level Of Servi ce Comp u t a t ion Report
2000 HCM Uns ignal ized Method (Ba s e Volume Alternative )

** ** * ** *** *** ** **** * ***** **** ** ** *** ** ** ***** ** *** *** ****** *** **** ** **** * *** *** *
Intersecti on #15 19th Ave I Council Way
** **** ** *** * *** * *** ** *** ** *** ***** * ** *** ** ** ** *** **** ******** ***** ***** ** ** ** ***
Average Delay (s ec/veh) : 0.6 Worst Case Level Of Serv ice : B[ 12 . 8 J
**** *** *** ** ** **************** ******* ********************* *** **** ** *** *** **** ***

o . 3 xxxx xxxxx xxxx xxxx xxxxx XXX)( xxxx xxxxx
12 . 8 xxxx xxxxx xxxxx :<XXx xxxxx XXXXX xxxx xxxxx

B* * ** * ** *
LT - LTR - RT LT - LTR - RT LT - LTR - RT

*
xxxxx

xxxxx
xxxxx

*

*

xxxx
xxxx
xxxx

xxxxxx

*
xxxxxx

xxxx xxxx xxxxx XXX)(

0 . 0 xxxx xxxxx xxxxx
7 . 3 xxxx xxxxx xxxxx

A * * ***
12. 8

B

*

xxxx xxxx xxxxx
xxxxx xxxx xxxxx
xxxxx xxxx xxxxx

Approach: Nor th Bound Sout h Bound East Bound West Bound
Movement : L T R L T R L T R L T R
------ ------1------- --------11-- ---------- --- 11-- -- -----------11-- ---------- --- 1
Cont rol : Stop Sign Stop Sign Uncon t r o l l ed Uncontrolled
Rights: Include Inc lude I nclude Include
La ne s : 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0
------ ----- - 1------ ----- --- -11---------------1 1------ ------- --1 1------------- --1
Volume Modu le :
Base Vol: 0 0 0 50 0 0 0 98 0 0 0 0 0
Growth Adj : 1.00 1 .00 1 . 00 1.00 1.00 1 . 00 1.00 1 . 00 1 .00 1 . 00 1.00 1 .00
I nitial Bse: 0 0 0 50 0 0 0 980 0 0 0 0
Us e r Adj : 1 . 001 . 00 1. 00 1. 00 1 . 00 1 . 00 1.00 1 . 00 1 . 00 1 . 00 1 .00 1 .00
PHF Adj: 0 . 94 0 . 94 0 .94 0 . 94 0 . 94 0.94 0.94 0 .9 4 0 . 94 0 . 94 0 . 94 0 . 94
PHF Volume: a a a 53 a a a 1043 a 0 a a
Reduc t vo l: a 0 a a a a 0 0 a 0 a a
FinalVolume : a a a 53 a a a 1 043 a a a a
---- ---- --- -1----- ----- -----1 1--------------- 11- -------- --- ---11--------------- 1
Cr itical Gap Module :
Criti cal Gp:xxxxx xxxx xxxxx 6.4 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx
Fol lowUpTim :xxxxx xxxx xxxxx 3 . 5 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx
--- --------- 1----- ---- ------1 1------ --- -- --- -11- ----- ---------11--------------- 1
Capacity Module:
Cnf lict Vol : xxxx xxxx xxxxx 521 xxxx xxxxx XXX;{ xxxx xxxxx XXX){ xxxx xxxxx
Potent Cap . : xxxx xxxx xxxxx 51 5 xxxx xxxxx xxxx xxxx xxxxx xxxx xxxx xxxxx
Move Cap . . xxxx x.xxx xxxxx 51 5 xxxx xxxxx xxxx xxxx xxxxx XXX)( xxxx xxxxx
Vol ume/Ca p: xxxxxxxx xxxx 0. 1 0xxxx xxxx xxxxxxxx xxxx xxxxxxxx xxxx
--- ----- ---- 1---------- ---- - 11- -------------- 11 --------------- 11- ------------ --1
Leve l Of Service Modu le:
2Wa y 95thQ: xxxx xxxx xxxxx
Con t r o l De l :xxxxx xxxx xxxxx
LOS by Move: * * *
Movement: LT - LTR - RT
Shared Cap . : xxxx xxxx xxxx x
SharedQueue :xxxxx xxxx xxxxx
Shrd ConDe l :xxxxx xxxx xxxxx
Shared LOS: * * *
ApproachDe l: xxxxxx
Approac hLOS: *
****** ** **** *** ** *** **** * **** *** * *** ** *** *** ** *********** ***** * ** *** ****** ** ****
Not e: Queue reported is the numbe r of cars per lane.
** ****** * *** *** * *** *** *** *** * *** *** *** ** ** **** ***** **** ** ****** ****** ** *** **** **

Tra f fix 8 . 0 . 0715 ( c ) 2 008 Dowl i ng Assoc . Li censed to DKS ASSOC., PORTLAND , OR



PM Pe a k Wed Jul 21 , 2 01 0 21 : 32 : 17 Page 15 -1

Fore s t Gr ove TSP
Future Condition s

Level Of Service Computa tion Repor t
2 0 00 HCM 4 -Way Stop Metho d (Ba s e Volume Alterna t i v e )

*** *** ** *** *** ** ** ** ** ***** *** ******* *** ******************* ************ * ** **** **
Intersec t i on #16 B St / 19 th Ave
**************************** ********* **** ** ****** ********** ** * ******* ** ** ****** *
Cycle (s ec) :
Los s Time (sec):
Optimal Cy c l e :

100
o
o

Critic al Vol ./Cap . (X) :
Ave r a g e Delay (sec/v e h) :
Le vel Of Service :

0. 875
26. 7

D
**** ** ** ** ** **** ** *** ***** *** ************ **** *** ** * **** ***** * ** ************* ** **

o

*

0 .0

0 .0
1. 00

0 .0

*

*
0 .0

0 .0
1. 00

0 .0

*

xxxxxx

0.0

0 .0
1. 00

0 .0

4 . 3

34 .5
1. 00
34. 5

D

****
34 . 5
1. 00
34 .5

D
34 .5
1. 00
34.5

D
4 . 34 . 3

34 . 5
1. 00
34 .5

D*

2 .4

0 . 0
1. 00

0.0

24 .6
1. 00
24. 6

C

24 .6
1.0 0
24 .6

C

2 . 42 . 4

24. 6
1. 00
24.6

C

1.2

App r oach : No r t h Bou n d Sou th Bound Eas t Bound West Bou nd
Movement : L T R L T R L T R L T R
--- ---------1---------------11---------------11--------- ------1 1------- --------1
Con t r o l : Stop Sign Stop Sign Stop Sign Stop Si gn
Rights: I n c lude I nclude Inclu de Inc l ude
Min . Green : 0 0 0 0 0 0 0 0 0 0 0
Lanes: 0 0 0 1 0 0 1 0 0 0 0 0 I ! 0 0 0 0 0 0 0
-------- ----1------------- --1 1---- -----------11-------- -------1 1--------------- 1
Vo lume Modu le :
Ba se Vol : 0 170 1 45 17 5 22 0 0 15 360 130 0 0 0
Growt h Ad j : 1 . 0 0 1 .0 0 1.00 1. 0 0 1 . 0 0 1.0 0 1.00 1.00 1.00 1 .00 1 .00 1 . 0 0
I n i t i a l Bse : 0 1 70 1 4 5 175 22 0 0 15 360 130 0 0 a
User Adj: 1. 0 0 1. 0 0 1 .00 1 .001 .00 1. 0 0 1.001. 0 0 1.00 1 .00 1 .00 1.00
PHF Adj : 0 .95 0 . 9 5 0.95 0 . 95 0 . 95 0 .95 0 .95 0 .95 0 . 95 0. 9 5 0 . 95 0.95
PHF Volume : 0 179 1 53 1 84 23 2 0 16 379 1 37 0 0 0
Reduc t Vol: 0 0 0 0 0 0 a 0 0 0 0 a
Reduced Vol : a 179 153 184 232 0 1 6 37 9 137 0 0 a
PCE Adj: 1. 00 1 .00 1.00 1.00 1 . 00 1 . 00 1.00 1 . 00 1 . 0 0 1 .00 1 .00 1 . 00
MLF Adj: 1.00 1 .00 1.00 1 . 0 0 1 .00 1. 00 1. 00 1. 00 1.00 1 .00 1. 00 1 .00
FinalVolume : 0 179 1 53 18 4 2 32 a 16 379 137 0 0 0
----- -------1---------------11---------------11---------------11- -------- ---- --1
Satu rat i on Fl ow Module :
Adj ustment: 1 .0 0 1. 00 1.00 1 . 00 1 . 0 0 1. 0 0 1. 0 0 1 .0 0 1 . 00 1.00 1. 00 1 .00
Lanes: 0 .00 0 .54 0 . 4 6 0 .4 4 0 . 5 6 0 .00 0.03 0 .7 1 0. 2 6 0 .00 0 .00 0 .00
Final Sat . : a 30 2 2 58 245 30 9 a 18 4 33 156 a a 0
------------1---------------11-- --- ----------11---------------11- --------------1
Cap aci ty Analysi s Modu l e :
Vol/Sat : xxxx 0 .5 9 0 .59 0.75 0 .75 x xxx 0 . 87 0 . 87 0. 87 xxxx xxxx xxxx
Cri t Mov e s : *** * *** *
De lay/Veh: 0. 0 16. 9 1 6. 9
Dela y Adj : 1 .0 0 1 . 00 1 . 00
AdjDel / Veh : 0 .0 16 .9 1 6 .9
LOS by Mov e : * C C
ApproachDe l : 1 6 .9
De lay Adj : 1 . 0 0
ApprAdjDe l : 16 . 9
LOS by App r : C
AllWayAvgQ: 1 . 2 1 . 2
*********************** * ******************* *** ** ** **** * ** * * *** *** ** ** ** *** * ** * **
Note : Qu e u e repor t e d i s t he number of cars per l a n e .
** ** *** ** ** ** ** * ** **** ** * ** ** *** * ****** ** ** ********** *** ** ***** * ** * *** ** ** **** **

Traff i x 8 . 0 . 071 5 (c) 200 8 Dowl i ng Assoc . Lic ensed to DKS ASSOC., PORTLAND, OR
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Fore st Grove TS P
Fu tur e Conditions

Level Of Service Computation Report
2000 HCM Operations Met hod (Ba se Volume Alterna tive)

********** ****** *** ******************************** ************************** * **
In tersection #17 Pacific Ave / B St
*********** **************** ***** ********************************** ** **** ***** ***
Cycle (s e c) :
Loss Time (sec):
Opt imal Cycle :

100
16
54

Critical Vol./Cap. (X):
Average Delay (sec/vehl :
Level Of Service:

0.564
21.2

C
********** **************** ****************** ************* *** ********************

0.55
0.56
15.6
1. 00
15 .6

B
11

*** *
0.55
0.56
15 .6
1. 00
15 .6

B
11

0. 55
0.35
1 3 . 0
1. 00
13.0

B
5

0 .00
0.00
0.0

1.00
0.0

A
a

0.00
0 .00

0 .0
1. 00

0 .0
A
a

0.00
0.00

0 .0
1. 00

0 .0
A
a

0.11
0.56
45.4
1. 00
4 5 . 4

D
4

*** *
0 .11
0.56
45. 4
1. 00
45.4

D
4

0 .00
0.00

0 .0
1. 00

0.0
A
a

0.00
0.00

0 .0
1. 00

0 .0
A
a

0.29
0.34
2 8 . 2
1. 00
28.2

C
4

Approach: No r t h Bound South Bound Eas t Bound West Boun d
Movement: L T R L T R L T R L T R
~~~~~~~~ ~ ~ - -[ ~ ~ ~ ~ - ~ - ~ ~ ~ ~ ~ ~ ~ -[ [~~~~-~~~~~~~-~-[ I ~ ~ ~ - ~ - - ~ - ~ ~ ~ - ~ -I I~ ~ ~~ ~~ - - -~-- -~ ~[

Control : Protec ted Protected Protected Protected
Ri gh ts : Include Include Include Include
Min . Green : 0 0 0 0 0 0 0 0 0 0 0 0
Y+R: 4.0 4 .0 4.0 4 .0 4 .0 4 . 0 4 .0 4.0 4.0 4. 0 4 .0 4.0
La nes : 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 1 0
~~~ - ~ ~ ~ -- ~ ~~ [ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ [ [ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I I~ ~~~~ ~ ~ ~ ~ ~ ~ ~ - ~ -I [- - ----~-- -~~~ ~ ~ I
Volume Modu l e:
Base Vol : 125 50 0 0 100 15 0 0 0 295 460 80
Growth Adj: 1 .001.00 1 .00 1.00 1.00 1.00 1.001.00 1.00 1.00 1.00 1 .00
I n i t i a l Bs e : 125 50 0 0 100 15 0 0 0 2 95 460 80
User Ad j : 1 .001.00 1.00 1 .00 1 . 00 1. 0 0 1 .00 1 .00 1 .00 1.00 1.00 1 .00
PHF Adj : 0.97 0 .97 0.97 0 .97 0.97 0 .97 0.97 0.9 7 0.97 0.97 0.97 0 . 97
PHF Volume : 129 52 0 0 103 15 0 0 0 304 474 82
Re duc t Vol : 0 0 0 0 0 0 0 0 0 0 0 0
Reduced Vol: 129 52 0 0 103 15 0 0 0 304 4 74 82
PCE Adj : 1.00 1 .00 1.00 1.00 1 .00 1 . 0 0 1.00 1.00 1.00 1.00 1.00 1.00
MLF Adj : 1 .00 1 .00 1.00 1 .00 1 .00 1 . 0 0 1.00 1.00 1.00 1.00 1 .00 1. 0 0
FinalVolume: 129 52 0 a 103 15 0 0 0 304 474 82
~ -- --~~ ~ ~ ~ ~ - [ - ----- - - - - - ~ ~ ~ ~ [ I~-----~~ ~ ~ -- -- - [ I-- -~ ~~~~ ~ ~~ ~ ~ - ~ [ [ ~ ~ ~~~~~ -~ - ~ ~ ~ ~ - [
Saturat ion Flow Module:
Sat/Lane : 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Ad j u s t men t : 0.95 0 .95 1 .00 1 . 0 0 0.96 0. 96 1.00 1 .00 1.00 0 . 83 0.95 0 .95
Lanes: 0.71 0.29 0 .00 0.00 0.87 0.13 0.00 0.00 0.00 1.00 0 .85 0.15
Final Sat.: 1285 514 0 0 1590 238 a a a 1568 1537 267
~~~ ~ ~ ~ ~ ~ ~ - ~ ~ I - ~ ~ - ~ - - ~ - ~ ~ - - ~ ~ [ [~~~~~-~--~~~ - ~ -I I ~ ~ ~ - ~ - - ~ ~ - - ~ ~ - ~ [ [ ~ ~ - - ~ ~ -~~~--~ ~ - [

Capacity Analysis Module:
Vol/Sat : 0.10 0.10 0 .00 0.00 0.06 0. 06 0.00 0.00 0.00 0.19 0 .31 0.31
Crit Moves : ****
Green/Cycle: 0.18
Volume/Cap : 0 .56
Delay/Veh: 39.9
User DelAdj: 1 .00
AdjDel/Veh, 39.9
LOS by Move: D
HCM2kAv gQ: 6
** * *** *** ***** ** ******** ** ************ ******* ********** **** **** ****** ****** *****
Note : Queue reported i s the number of cars per lane .
*** * *** * ********** ***** ************** ********* ******** ******************* *** ****

Tr a f f i x 8 .0 .0715 (c) 2008 Dowl ing As s oc. Licensed to DKS ASSOC., PORTLAND, OR
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Fo r e s t Grove TSP
Futur e Cond i t i ons

Le vel Of Se r v i c e Comput at ion Report
2000 HCM Ope ra t ions Method (Ba s e Volume Al t erna tive )

******** ****** ** ** **** ***** * ** **.* ******** ***** • • *. * .* • •• * ••• • •• ••*. * • • •• •• •••• •

Inter s e c tion # 18 Pac i f i c Av e / Col lege Way
• •• •• * • • • •••••• •• •• • • •••••••••• • ••• • * •••• • ••••• •••••• • ••••• • ••••••• ••• •• * • • * ••••

Cycl e (sec ):
Lo s s Ti me ( s e c ) :
Opt i mal Cyc l e :

1 00
8

26

Cr itica l Vol. / Cap . (X) :
Av e r ag e De lay Cs e c /veh) :
Level Of Servi c e :

0 .365
5 . 8

A
• •• •• • • • • • • • • • * .* • • • • • * •• ••• • • • • • • • • • • • • • • • • • • • ••••••• •• • •• •• • •• • •• •• • • • • • •• • •• •

0 . 79
0 . 36

3 . 1
1. 00

3. 1
A
5

0 .79
0.36

3 .1
1. 00

3 . 1
A
5

*. **

0 .79
0.3 6

3 . 1
1. 00

3 . 1
A
5

0 .00
0 .00
0.0

1. 00
0 .0

A
o

0 . 0 0
0 . 0 0

0.0
1. 00

0.0
A
o

0 .00
0 .00

0 . 0
1. 00

0 .0
A
o

0 .13
0.36
40 .9
1. 00
40.9

D
3

*** .

0 .13
0 . 3 6
4 0 . 9
1. 00
4 0 . 9

D
3

0 .00
0.00

0 .0
1. 00

0 .0
A
o

0 . 00
0 .0 0

0 .0
1. 00

0. 0
A
o

0.00
0 . 00

0 .0
1. 00

0.0
A
o

0.00
0 . 0 0

0.0
1. 00

0 .0
A

o

Approach : North Boun d South Boun d East Bo und Wes t Boun d
Move me n t : L T R L T R L T R L T R

------------ 1-------------- -11---------------11------------ --- 11--------------- I
Con trol : Pr o tec ted Protected Pr o tecte d Pr o t e cted
Ri ghts : Inclu de Inc lude Include I nc l ude
Mi n . Gree n : 0 0 0 0 0 0 0 0 0 0 0 0
Y+R : 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 s : 0 0 0 0 0 0 0 0 1 0 0 0 0 a 0 0 1 0 1 0

------ ------1---------------11---------------11---- -----------11------------- --1
Vol ume Modu l e :
Base Vol : 0 0 a 0 15 6 0 a 0 0 3 0 94 5 1 0
Growt h Adj : 1 .0 0 1. 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1. 0 0 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0
I n i t i al Bs e : a a a 0 15 60 0 0 0 3 0 94 5 1 0
User Adj : 1.0 0 1 .0 0 1 . 0 0 1 .00 1 . 0 0 1 . 0 0 1. 0 0 1. 0 0 1 .00 1 . 00 1. 0 0 1 .00
PHF Ad j: 0 . 9 7 0 . 97 0 .97 0. 97 0 . 97 0 .97 0.9 7 0 . 97 0.9 7 0 . 97 0.9 7 0 .97
PHF Vo l ume : 0 0 a 0 15 62 0 a 0 31 974 10
Re duct Vo l : a a a a 0 0 a a a 0 a 0
Reduc ed Vol: a a a 0 1 5 62 a a a 31 97 4 1 0
PCE Ad j : 1 . 0 0 1 . 0 0 1 . 00 1 . 0 0 1 . 00 1.00 1 . 00 1 . 00 1 . 00 1. 00 1 . 0 0 1 . 00
MLF Adj : 1 . 001 . 0 0 1. 00 1 . 0 0 1 . 00 1 . 00 1 .0 0 1 . 0 0 1 .00 1 . 001 . 00 1.00
Fi na l Vo lume: 0 0 0 a 1 5 6 2 0 a 0 31 9 74 1 0

--- ---------1---------------11---------------11---------------11------ ---------1
Sa tura t i on Fl ow Modul e :
Sa t / Lane: 1900 1 9 00 1 900 1 900 190 0 1900 1 900 1 90 0 1900 1900 1 90 0 1 900
Adj us t men t : 1 . 00 1 .0 0 1 .00 1 . 00 0. 87 0 . 8 7 1 . 0 0 1 . 0 0 1 .0 0 0 .93 0 .9 3 0.93
Lanes : 0 .00 0 .00 0.00 0 .0 0 0.20 0. 80 0 .00 0 . 0 0 0 .00 0 .06 1 . 9 2 0 .02
Fi nal Sat .: 0 0 a a 32 9 1 31 7 a a a 10 7 33 7 7 3 6

---------- --1-- ---- ----- ---- 11--- ------------11- ------ -------- 11-- ------------- 1
Capa c ity Analysis Module:
Vol / Sat: 0.0 0 0 .00 0 . 00 0 . 0 0 0. 05 0.05 0.00 0.00 0.00 0 . 2 9 0.29 0 .29
erit Moves :
Gree n /Cycl e :
Volume /Cap :
Delay/Veh :
User De lAdj :
Adj Del /Veh :
LOS by Move:
HCM2kAvgQ:
•• • ** • • ••• •• * • •• * •• •• *. * • •• •• ••• • •• • *. * • • • • •• ••• • • • • •• •••• • • • •• • •• • • •• • • • • • • • • ••

No te: Que ue repo rte d i s the number o f c ars pe r lane .
•• * • •• ••• • * • •• •• * .* • • • • *.* • • * • •• * • •• * • ••• •• ••• •• •••••• •••• •• ••• • •• •• •••• • •• •• • • •

Traff i x 8 . 0 .0 7 15 (c) 20 08 Dowling Assoc. Li cense d t o DKS ASSOC., PORTLAND , OR



PM Peak Wed Jul 21, 2010 21:32 :17 Page 18 -1

Forest Grove TSP
Future Cond itions

Level Of Service Computation Report
2000 HCM Operations Method (Base Volume Alternative)

****** ** **** ** *** ** **** **** ****** ******** *** ** ** ****************** ************ * *
Intersection #19 Pa c i f i c Ave / Elm St
** **** ** ****** ** ******* *** ** *** ** *** ** *********** ** ** ** **** * * **** **** ****** ** ** *
Cycle (sec): 100 Cr itical Vol./Cap. (X): 0.462
Lo ss Time (sec): 8 Average Delay (sec/veh) : 7.7
Optimal Cycle: 30 Level Of Service: A
*********** ********** *** * ****** ******* **** **** ** ******* ************* ********* ***

0.77
0.46
4.4

1. 00
4.4

A
7

0 .77
0.46
4.4

1. 00
4.4

A
7

* * **
0 .77
0.46

4. 4
l.OO

4. 4
A
7

0.00
0.00

0 .0
1. 00

0 .0
A
o

0 .00
0 .00
0.0

1. 00
0 .0

A
o

0 .00
0 .00
0.0

1. 00
0.0

A
o

0.15
0.10
36 .5
1. 00
36. 5

D

1

0.15
0.10
3 6.5
1. 00
36 .5

D
1

0.00
0.00
0.0

1. 00
0 .0

A
o

0.00
0.00

0.0
1. 00

0 .0
A

o

Approach: North Bound South Bou n d East Bound West Bound
Movement: L T R L T R L T R L T R
------------ 1--------------- 11------------ ---1 1------ -------- -11--- --- ---------1
Control : Permitted Permitted Protected Protected
Rights: Include I n c l ud e I nclu de Include
Mi n . Green : a a a a a a a a a a a a
Y+R: 4 .0 4.0 4.0 4 .0 4 .0 4 .0 4 .0 4.0 4.0 4 . 0 4. 0 4.0
Lanes: a 1 a a a a a a 1 a a a a a a a 1 a 1 a
---------- -- 1- ------ ----- ---11-- ------------ -11------ --- ----- -11 ------ ------- - -1
Volume Module:
Base Vol : 65 2 5 a a 15 10 a a a 65 1020 10
Growth Adj: 1 .00 1.00 1.00 1.00 1.00 1.00 1 .00 1.00 1.00 1.00 1.00 1.00
Initial Bs e: 65 25 a a 15 10 a a a 65 1020 10
User Adj: 1 .00 1 .00 1 .00 1 .00 1.00 1.00 1 .00 1 .00 1.00 1 .00 1.00 1 .00
PHF Adj , 0 .91 0 .91 0 .91 0 .91 0 .91 0. 91 0 .91 0 .91 0.91 0 . 91 0 .91 0 .91
PHF Volume : 71 2 7 a a 16 11 a a a 71 1121 11
Redu c t Vol : a a a a a a a a a a a a
Reduced Vol: 71 27 a a 16 11 a a a 71 1121 11
peE Adj, 1 .00 1. 00 1 .00 1 . 00 1 .00 1.00 1 .001 .00 1.00 1 .00 1 .00 1 .00
MLF Adj , 1 .00 1. 00 1.00 1 .001 .00 1.00 1.00 1 .00 1.00 1.00 1.00 1. 00
FinalVolume: 71 27 a a 16 11 a a a 71 1121 11
--- -------- -1 -------------- -1 1-------------- -11---------------1 1---- -------- --- 1
Saturation Flow Module:
Sat/Lane : 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adjustment: 0 .73 0 .73 1.00 1.00 0 .95 0.95 1 .00 1 .00 1.00 0 .90 0.90 0.90
Lanes: 0 .72 0.28 0.00 0.00 0 .60 0.40 0 .00 0.00 0.00 0 .12 1.86 0.02
Final Sat .: 1003 386 a a 1078 719 a a a 202 3169 31
------------1------------ --- 11 --- -- ---------- 11---------- -----11----- --- --- ----1
Capacity Analysi s Module :
Vol /Sat: 0.07 0 .07 0.00 0 .00 0.02 0 .0 2 0 .00 0.00 0 .00 0 .35 0.35 0 .35
Crit Moves : ****
Green/Cycle: 0 .15 0.15
Volume/Cap : 0.46 0 .46
Delay/Veh: 40.1 40.1
Us e r De l Ad j : 1.00 1 .00
Adj Del/Veh : 40.1 40 .1
LOS by Mov e : D D
HCM2kAvgQ: 3 3
************** **** *************** ** ***** ** **** ** ********* **** ***** **** ****** ** **
Note: Queue reported is the number o f cars per lane .
***** ** *** ** **** ** ** ** *** *** ** *** * **** * *** ** ** *** ** **** ***** * ** * * ** * *** *********

Traffix 8. 0 .0715 (c) 2008 Dowling Assoc. Licensed to DKS ASSOC., PORTLAND, OR
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Fores t Grove TS P
Future Conditions

Level Of Service Computation Report
2000 HCM Operations Method (Base Volume Alte rnative)

******* ** *** ***** *** ** *** ***** *** * ****** ** **** **** ******** *************** *******
Intersection #24 Pac i fic Ave / Maple St
********* **** ** ** *********** ***** ******* ************** * ** * ** **** ** ******** ******
Cycle (sec) :
Loss Time (sec):
Optimal Cycle :

100
12
97

Critical Vol . /Cap. (X) :
Average Delay (sec /veh):
Level Of Service:

0 .869
28 .9

C
*** ****************** ******* *** *** ** * *** *** **** ***** **** ** *** ** ***** * *** ********

0 .40
0 .87
33.8
1. 00
33 .8

C

21

*** *
0 .40
0 .87
33.8
1. 00
33 .8

C

21

0 . 17
0.54
40.0
1. 00
40.0

D

5

0 .60
0.54
12 . 0
1. 00
12 .0

B
11

0 .60
0.54
12.0
1. 00
12.0

B
11

** **
0 .37
0.87
35.9
1. 00
35.9

D
20

0.00
0.00

0.0
1. 00

0.0
A
o

0.00
0 .00

0 .0
1. 00

0 .0
A

o

0 .00
0 .00
0.0

1. 00
0 .0

A
o

0.11
0 .67
52.2
1. 00
52.2

D

5

0.11
0.87
75 .4
1. 00
75 .4

E
8

Approach : North Bound South Bound East Bound West Boun d
Movement: L T R L T R L T R L T R
------------1--- --- --- ------1 1-------- -------1 1- --------------1 1-------------- -1
Control : Protected Protected Pr o t e c t e d Protec ted
Rights: Include I nc lude Inc l ude Include
Min. Green: a a a a a a a 0 a 0 a a
Y+R: 4.0 4. 0 4 . 0 4.0 4 .0 4 . 0 4.0 4 .0 4 .0 4.0 4.0 4 .0
Lanes : 0 1 0 a 1 0 0 0 0 0 0 1 a 1 0 1 0 1 1 0
------------1--------------- 11---------------1 1- --------------1 1-- ------------ -1
Volume Module:
Ba se Vol: 155 5 115 a 0 0 15 920 125 150 1155 5
Growth Adj : 1 .00 1.00 1.00 1.00 1.00 1 . 00 1.00 1.00 1 . 00 1.00 1 . 00 1 .00
Initial Bse: 155 5 115 0 0 0 15 920 125 1 50 1155 5
User Adj: 1.00 1 . 0 0 1.00 1 . 00 1 .00 1. 0 0 1 .00 1 . 00 1.00 1 .00 1.00 1.00
PHF Adj, 0 .95 0 .95 0 .95 0.95 0.95 0.95 0 .95 0.95 0.95 0 .95 0.95 0.95
PHF Volume: 163 5 121 0 0 0 16 968 132 158 1216 5
Re duct Vol: 0 a 0 0 0 0 0 0 a 0 0 a
Reduced Vol: 163 5 1 21 0 0 0 1 6 968 132 158 1216 5
PCE Adj : 1 .00 1 .00 1.00 1.00 1.00 1 .00 1 . 00 1.00 1.00 1.001 .00 1.00
MLF Adj : 1. 0 0 1.00 1.00 1.001 .00 1 . 00 1 . 0 0 1.00 1.00 1.00 1 .00 1 .00
FinalVolume: 163 5 121 a a a 16 968 132 158 1216 5
-- -------- -- 1---------- ---- -11-------------- -11-- ------ ------- 11 ------------- --1
Saturation Flow Modu l e:
Sat/Lane: 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1 900 1900
Adjustment : 0 .91 0.91 0 .84 1 .00 1 .00 1.00 0.91 0.91 0 .91 0.93 0 .93 0.93
Lanes: 0.97 0.03 1. 00 0.00 0 .00 0.00 0 .03 1.73 0 .24 1. 00 1.99 0.01
Fi n a l Sat.: 1667 54 1599 0 a a 49 3012 409 1769 3519 15
------------1---------------1 1- --- --------- --11- -------- ----- -11------ --- ------1
Capacity Analysis Modu l e :
Vol/Sat: 0 .10 0 .10 0 .08 0 .00 0 .00 0.00 0.32 0 .32 0 .32 0 .09 0.35 0 .35
Crit Moves : ****
Green/Cycle : 0.11
Volume/Cap : 0.8 7
Delay/Veh: 75.4
User DelAdj: 1 .00
AdjDel/Veh, 75 .4
LOS by Move : E
HCM2kAvgQ: 8
*** ** ** *** ** ***** * *** ** * *** ** ** ** ** ** *** ** *** ** ** ** ** ** * * *** ** ******* ***** *** ***
Note: Queue reported i s the number o f cars per lane.
***************************** ****** ********** **** *** ** * *** ** * ** *** * ******* ******

Traffix 8.0.0715 (c) 2008 Dowling Assoc . Licensed to DKS ASSOC., PORTLAND, OR
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Fo r e s t Grove TSP
Future Condit ions

Page 20- 1

Level Of Service Computation Report
20 00 HCM Uns ignal ized Method (Base Volume Alternative)

****** ** *** **** ******** ** ************** ****** ********* *** ** *** **** * *************
I n t e r s e c t i on #39 Sunset Av e / 26th Ave
* ** **** ** ** **** ***** ***** ** **** ** *** ** **** *** ** ** ***** ** ** * * ** ** ** ******* ** * ** **
Average Delay (sec /veh): 3 .5 Worst Case Level Of Service: B I 12.0J

o . 0 xxxx xxxxx xxxx xxxx xxxxx xxxx xxxx xxxxx
7 . 7 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx

A * * * * * * * *
LT - LTR - RT LT - LTR - RT LT - LTR - RT

xxxx xxxx xxxxx xxxx xxxx xxxxx xxxx 703 xxxxx
a . a xxxx xxxxx xxxxx xxxx xxxxx xxxxx 1 . 1 xxxxx
7 . 7 xxxx xxxxx xxxxx xxxx xxxxx xxxxx 12. 0 xxxxx

A * * * * * * B *
xxxxxx xxxxxx 12 .0

* * B

********************************************************** ********* ************ *
Approach: Nor t h Bound South Boun d Ea s t Bound West Bound
Movement : L T R L T R L T R L T R
----- --- ----1---------------11--------------- 11--------------- 11-------------- -1
Con trol : Uncontrolled Uncontrolled Stop Sign Stop Sign
Rights: Include Include Include Include
Lanes : 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 a 0 1 ! 0 0
------------ 1-------- ------ -1 1------ ------ --- 11--------- ----- -11--------- ----- -1
Volume Module :
Base Vol : 0 200 20 15 205 0 0 0 0 45 0 120
Growth Ad j: 1.00 1 . 00 1.00 1 . 00 1 . 00 1 . 00 1 .00 1 .00 1.00 1. 0 0 1 . 00 1 .00
Initial Bse: 0 200 20 15 205 0 0 0 0 45 0 120
User Adj: 1 .00 1.00 1.00 1 .00 1.00 1.00 1.00 1.00 1.00 1 .00 1.00 1 .00
PHF Adj: 0 .88 0.88 0.88 0.88 0 .88 0.88 0 .88 0.88 0.88 0.88 0 .88 0.88
PHF Volume: 0 22 7 23 17 233 0 0 0 0 51 0 136
Reduct Vol : 0 0 0 0 0 0 0 0 0 0 0 0
FinalVolume : 0 227 23 17 23 3 0 0 0 0 51 0 136
--- ---------1 ---------------1[---- ------ --- -- 11-------------- -1 1------------- --1
Critical Gap Module :
Cr i tical Gp:xxxxx xxxx xxxxx 4.1 xxxx xxxxx xxxxx xxxx xxxxx 6.4 6.5 6 .2
FollowUpTim:xxxxx xxxx xxxxx 2 .2 xxxx xxxxx xxxxx xxxx xxxxx 3.5 4.0 3.3
-- ---------- 1---------- -- --- 11---------------1 1---------- --- --1 1---------------1
Cap acity Module:
Cnflict Vol: xxxx xxxx xxxxx 250 xxxx xxxxx xxxx xxxx xxxxx 50 6 506 239
Potent Cap . : xxxx xxxx xxxxx 1327 xxxx xxxxx xxxx xxxx xxxxx 530 472 80S
Move Cap , . xxxx xxxx xxxxx 1327 xxxx xxxxx xxxx xxxx xxxxx 525 466 80S
Volume/Cap: xxxx xxxx xxxx 0 .01 xxxx xxxx xxxx xxxx xxxx 0 .100 .00 0.17
------ --- ---1 ------------ -- -11--------- ------11- -------- ---- -- 11- --------------1
Level Of Service Module:
2Way95thQ : xxxx xxxx xxxxx
Control Del: xxxxx xxxx xxXXX
LOS by Mov e : * * *
Movement: LT - LTR - RT
Shared Cap . : xxxx xxxx xxxxx
SharedQueue:xxxxx xxxx xxxxx
Shrd ConDel:xxxxx xxxx xxxxx
Shared LOS: * * *
ApproachDel: xxxxxx
ApproachLOS: *
***************** *********** *********************** ***** **** *** ******* **********
Note: Queue reported is the number of cars per lane.
** * ** ** **** ** *** **** ***** * *** ** ** *** * ** *** ** *** ** ** ***** * *** ** * ** * ** **** ** *** ***

Traffix 8.0 .07 15 (c ) 2008 Dowling Assoc . Li c e n sed to DKS ASSOC ., PORTLAND, OR
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Forest Grove TSP
Future Conditions

Level Of Service Computa tion Report
2000 HCM Opera tions Method (Base Volume Alternative)

****** ********************************************** * ** ** ***** * **** ** ********** *
Intersection #78 Mt . View Ln/Pacific Ave
*** ** ** ** * ** ****** ** ***** ******* **** ** * *** ***** **** **** *** ** ** ***** * ******* ** ** *
Cycle (sec ):
Loss Time (sec):
Optimal Cycle:

100
12
57

Critical Vo l. / Cap. {Xl :
Average Delay (sec/veh) :
Level Of Se rvice :

0 .683
13.1

B
***** ** *** **** * ** ****** **** ** ** **** *** * *** * ***** ********************* ********** *

0 .00
0 .00
0.0

1. 00
0 .0

A
o

0 .76
0.63

6 .2
1. 00

6.2
A

13

** * *
0 .11
0.68
52.7
1. 00
52.7

D
5

0 .65
0 .68
11.9
1. 00
11 .9

B
17

** * *
0 .65
0.68
11 .9
1. 00
11. 9

B

17

0.00
0.00
0.0

1. 00
0.0

A
o

0.00
0.00

0.0
1. 00

0 .0
A
o

0 .00
0.00
0.0

1. 00
0.0

A
o

0 .00
0.00
0.0

1. 00
0 .0

A

o

0.12
0.47
42.5
1. 00
4 2 . 5

D

3

0.00
0.00

0.0
1. 00

0 .0
A

o

Street Name: Mt. View Ln Pacific Ave
Approach : North Bound South Bound East Bound West Bound
Movement: L T R L T R L T R L T R
-- -- - ------- 1-··-···--- -·--- 11--- - --- - -- -- - -- 11-- --- · - -- --- - -- 11-·- - ·----------1
Control : Split Phase Split Phase Protected Protected
Rights: I n c l u d e Include Include I n c l ude
Mi n . Green: a a a 0 0 a a a a a a 0
Y+R: 4.0 4.0 4.0 4.0 4 .0 4 .0 4.0 4 .0 4 . 0 4.0 4.0 4.0
Lanes: 1 a a 0 1 a a a a a a a 1 1 0 1 0 2 a a
_····_ - --- - - 1- -- -- -- --- -- -- -1 1--- - --_·_-· -- --11--- - --- --------1 1----- -- --- ---- - 1
Volume Module :
Base Vol: 145 a 90 a a 0 a 1 4 0 5 100 125 16 40 a
Growth Adj: 1 .00 1 . 00 1 .00 1 .00 1. 00 1 .00 1 .00 1 . 0 0 1 . 00 1 .00 1 .00 1 . 00
Initial Bse : 145 a 90 a 0 0 a 1405 100 125 1640 0
User Adj: 1 .00 1 .00 1 .00 1 .00 1 .00 1.00 1.00 1.00 1.00 1 .00 1.00 1 .00
PHF Adj, 0.95 0.95 0.95 0.95 0 .95 0.95 0.95 0 . 95 0 .95 0 .95 0 .95 0.95
PHF Volume : 153 a 95 a a a a 1479 105 132 1726 0
Reduct Vol: a a a a a a a 0 0 a a a
Re du c ed Vol: 1 53 a 95 a a a a 14 79 105 132 1726 0
PCE Adj : 1.00 1.00 1 .00 1 .00 1 .00 1.00 1.00 1 .00 1 .00 1.00 1 .00 1.00
MLF Adj : 1 . 0 0 1 .00 1 .00 1.00 1. 00 1 .00 1.00 1 .00 1.00 1.001.00 1.00
FinalVolume : 153 a 95 a 0 0 01479 105 132 1 72 6 a
------------1-- - --- -- -- -- -- -1 1- -- -··-·---- ---1 1--- - ---- -- -- -- - 11----- ----- --- - -1
Saturation Flow Module :
Sat/Lane : 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adjustment : 0.95 1.00 0.85 1.00 1.00 1 .00 1 . 0 0 0.94 0.94 0 .95 0.95 1.00
Lanes : 1.00 0 .00 1 .00 0.00 0.00 0 .00 0.00 1.87 0 .13 1.00 2.00 0.00
Final Sat .: 1805 0 1 61 5 a a a a 3336 237 18 0 5 3610 a
-- -- ---- --- -1- - - ----- - --- - -- 11-- -- --- ---- - -- - 11-- -- --- ---- --- - 11- --- --- -- ----- -1
Capacity Analysis Module :
Vol /Sat: 0 .08 0.00 0 .06 0 .00 0 .00 0 .00 0 .00 0 .44 0 .44 0.07 0 .48 0.00
Crit Moves : ** **
Green/Cycle : 0 .12
Volume/Cap: 0.68
Delay/Veh: 50 .3
User De l Ad j : 1 .00
AdjDe1/Veh , 50.3
LOS by Move : D
HCM2kAv gQ: 6
***** *************************************************** ******** ******* * ***** ***
No t e : Queue reported i s the number of cars per lane.
** **** ** ** * ** ** ************** ******* * * ******* **** * ** ** ** **** ** ** ** *** ******* *** *

Traffix 8 .0.0715 (c ) 2008 Dowling As soc. Licensed to DKS ASSOC., PORTLAND, OR
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Fo r est Grove TSP
Future Conditions

Level Of Service Comp u t ation Report
2000 HCM Unsignali zed Method (Ba s e Volume Al terna t ive )

*********** ** ******* *** ************* ************************** ***** *** ** * **** ***
Intersection #79 Yew St/Adair S t
*********** * ***** *** ** ****** **** **** ***** ********** ********* **** ******* *********
Average Delay (s e c/v eh) : OVERFLOW Wo r s t Case Level Of Service: F[xxxxx]
********** **** ** ** * *********************** ***** ********** *** ******* ************ *

•

o. 0 xxxx xxxxx
7 . 2 xxxx xxxxx

A • •
LT - LTR - RT

xxxx xxxx xxxxx
o. 0 xxxx xxxxx
7 • 2 xxxx xxxxx

A * *

*

•*

*

•

*

*
xxxxxx

LT - LTR - RT
xxxx xxxx xxxxx

xxxxx xxxx xxxxx
xxxxx xxxx xxxxx

*
- RT

96
23.6

833.5
F

*

xxxx

xxxx
•

xxxx

833.5
F

*

*
LT - LTR

xxxx
xxxxx
xxxxx

S t ree t Name : Yew St Adair St
Approach : North Bound South Bound Ea s t Bound West Bound
Movement : L T R L T R L T R L T R
--- ----- ---- 1---------------11----------- ---- 11---------------11-- -------------1
Control: Stop Sign Stop Sign Uncontrolled Uncontrolled
Rights: Include I nclude Include Include
Lanes: a 1 0 a a 0 0 a 1 a 0 a a a 0 a 1 a 1 a
----------- -1--- --- -- ------ -11---------------11---------------11---- -----------1
Volume Module :
Ba se Vol: 25 50 a a 165 75 a a a 25 16 50 1 35
Growth Adj: 1 . 0 0 1.00 1.00 1 .0 0 1 .00 1 .00 1.00 1 .00 1.00 1. 00 1.00 1 .00
I n i t i a l Bse: 25 50 a a 165 75 a a a 2 5 16 50 135
User Adj : 1.00 1.00 1 .00 1 .00 1 .00 1.00 1.00 1.00 1.00 1.00 1.0 0 1 .00
PHF Adj: 0 .95 0 .95 0.95 0 .95 0 .95 0 .95 0.95 0 .95 0 . 95 0.95 0.95 0 .95
PHF Volume: 26 53 a a 174 79 a a a 26 1737 142
Re duc t Vol: 0 a 0 a a a a 0 a a a a
Fi n a l Vo l ume: 26 S3 a a 174 79 a a a 26 1737 142
----- -------1---------------11------ --- ------ 11----------- --- -1 1------ --- ------1
Critical Gap Module:
Critical Gp : 7 .1 6 .5 xxxxx xxxx x 6.5 6.2 xxxxx xxxx xxxxx 4 . 1 xxxx xxxxx
Fo l l owUpTi m: 3 .5 4 . a xxxxx xxxxx 4 . a 3.3 xxxxx xxxx xxxxx 2 .2 xxxx xxxxx
-- --- ---- ---1------- ---- ----11---- ---- -------1 1---------------1 1---------- -----1
Capacity Module:
Cnflict Vol: 1008 1 932 xxxxx xxxx 1861 939 xxxx xxxx xxxxx 0 xxxx xxxxx
Po t ent Cap .: 22 1 67 xxxxx xxxx 74 323 xxxx xxxx xxxxx 1 63 6 xxxx xxxxx
Mov e Cap. : 0 66 xxxxx xxxx 73 323 xxxx xxxx xxxxx 1636)(XXX xxxxx
Volume/Cap: xxxx 0 .80 xxxx xxxx 2 .39 0.24 xxxx xxxx xxxx 0 . 02 xxxx xxxx
------- -----1-------- ------ -11-- -------- --- --11------------ ---11------------ ---1
Level Of Service Module:
2Way95thQ: xxxx xxxx xxxxx xxxx xxxx xxxxx xxxx xxxx xxxxx
Con trol Del . xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx
LOS by Move : * * *
Movement: LT - LTR - RT
Shared Cap . : a xxxx xxxxx
SharedQueue :xxxxx xxxx xxxxx
Shrd ConDe 1 :xxxxx xxxx xxxxx
Shared LOS: * * *
ApproachDel : xxxxxx
ApproachLOS : F
**** ****** ** ******* ***** *** ***** *** ** * *** ** ********************* ***** ** ** *******
Note: Queue reported is the number of cars per l a ne .
** ** *** *** ** *** ** * **** ** *** * *** ** * ***** *** *** *** ** ** ** ** **** **** ** ** * ******* * ** *

Traff ix 8 .0 .0715 (c) 2008 Dowli n g Assoc . Licensed to DKS ASSOC., PORTLAND, OR
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Fo r e s t Gr ove TSP
Future Conditions

Level Of Serv i c e Comput at ion Report
2000 HCM Uns i gna l i z e d Method (Ba s e Volume Al t e r na tiv e )

************ *** ******* ***** *** ** ********** ************************ ** ************
Intersect i on #8 0 Yew St /B aseline Bt
**** * ** *** ** *** ** *** *** *** *** ** ** * *** ** *** ** *** ** ** ** ** ** ** *** *** * ** *** *** * ** ***
Avera g e Delay {s ec/vehl : 8. 1 Wo r s t Case Leve l o f Ser vice : F [ 8 5 .8 ]
*** ** *** ********** ********** ** ** ** *** ********************** ***** *********** *****

**

*

*
xxxxxx

*

*

*

xxxx xxxxx xxxx xxxx xxxxx
xxxx xxxxx xxxxx xxxx xxxxx
xxxx xxxxx xxxxx )(XXX xxxxx

xxxxxx

o . 1 xxxx xxxxx xxxx xxxx xxxxx
7 . 3 xxxx xxxxx xxxxx )(XXX XXXXX

A * * * * *
LT - LTR - RT LT - LTR - RT

xxxx
0 . 1
7.3

A

*

*

- RT
xxxxx
xxxxx
xxxxx

*

85 .8
F

*
LT - LTR
17 0 xxxx
5 . 8 xxxx

85.8 xxxx
F *

S t r eet Name : Yew St Baseline St
Approach : North Bound South Bound Eas t Bound West Bound
Mov eme nt : L T R L T R L T R L T R
-------- ----1 ---------------11---- -------- ---1 1---------------11---- ----------- 1
Cont rol : Stop Si gn Stop Sign Uncontro l l e d Uncont rolle d
Rights: I n clu de I nc l u de Inc l ude Include
Lane s : 0 0 0 1 0 a 1 a 0 0 0 1 0 1 0 a a 0 0 0
---- -- ------1-- -- ------ --- -- 11---------------11---- -------- -- -1 1-- -- ---- --- ----1
Vo l u me Modu le :
Ba s e Vol : 0 20 20 11 0 2 5 0 65 1400 30 0 0 0
Gr owt h Adj : 1.0 0 1 .00 1. 0 0 1 . 0 0 1 . 00 1. 00 1. 00 1. 0 0 1.00 1 . 0 0 1 . 00 1. 00
Initial Bs e : a 2 0 2 0 110 2 5 0 65 140 0 3 0 a 0 0
User Ad j: 1 .00 1 .00 1.00 1 . 0 0 1 .00 1.00 1 .00 1. 00 1 .00 1.00 1.00 1 . 0 0
PHF Adj , 0 .95 0 .95 0 . 95 0 .9 5 0 .9 5 0 .95 0 .95 0 .95 0 .95 0 .95 0. 95 0 .95
PHF vo lume: 0 21 21 116 26 0 68 1474 32 0 a 0
Re du c t Vol : 0 0 0 0 0 0 0 0 0 0 0 0
Final Volume : a 21 21 116 26 a 68 147 4 32 a 0 0
--- --- ------1-------- -- -----1 1---------------11---------------11------------ --- [
Cr i ti cal Gap Module:
Cr -i. t ica l Gp : xxxxx 6. 5 6 . 2 7 .1 6 . 5 xxxxx 4 . 1 xxxx xxxxx xxxxx xxxx xxxxx
Fo l lowUpTim :xxxxx 4.0 3 . 3 3. 5 4 .0 xxxxx 2 . 2 xxxx xxxxx xxxxx xxxx xxxxx
----- -------1---------------[ 1-- -------- ----- 11---- -----------1 1---- ------- ----1
c apac ity Module :
Cnf lict Vol : xxxx 1626 753 884 164 2 xxxxx 0 xxxx xxxxx xxxx xxxx xxxxx
Po t e nt Ca p . : xxxx 103 413 268 101 xxxxx 1636 xxxx xxxxx xxxx xxxx xxxxx
Move Cap. : xxxx 99 413 206 96 xxxxx 163 6 xxxx xxxxx xxxx xxxx xxxxx
Vol u me/Cap: xxxx 0. 21 0 .05 0. 56 0.2 7 xxxx 0. 04 xxxx xxxx xxxx xxxx xxxx
----- -------1-------- ------- 11---------------1 1---------------1 1- --------------1
Lev el Of Se r vice Modu le :
2Way9 5 thQ : xxxx xx xx xxxxx xxxx xxxx xxxxx
Control Del : xxxxx xxxx xxxxx xxxxx xxxx xxxxx
LOS b y Move : * * *
Movement: LT - LTR RT
Shared Cap. : xxxx xxxx 15 9
Sh a r e dQueue :x xxxx xxxx 1.0
Shrd ConDel:xxxxx xxxx 35 .5
Shared LOS: * * E
App r o a c hDe l: 35 . 5
App r o a c hLOS : E
** ** *** * ** ** **** * *** **** * ** ** ** ** ** *** ** ** **** ** *** ** ** ** ** * **** **** ** ** * **** ** *
Note : Que ue repo r ted i s the n umber of c a r s per lane.
***** ******** *** *** * ***** ********* ** ** ****** ** ***** ************ **************** *

Traf fi x 8. 0. 07 1 5 (c) 20 08 Dowl ing As s o c . Li c ensed t o DKS ASSOC., PORTLAND , OR



2030 P M P eak Hr

1: David Hill & Hw y 47 DKS Associates

~ "'). ~ t + ,.I

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ¥ 4' to
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 130 90 100 430 375 235
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Hourly flow rate (vph) 135 94 104 448 391 245
Pedestrians
Lane Width (ft)
Walking Speed (tvs)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (tt)
pX, platoon unblocked
vC, conflicti ng volume 1169 513 635
vC1, stage 1 conI vol
vC2, stage 2 conI vol
vCu, unblocked vol 1169 513 635
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
pO queue Iree % 29 83 89
cM capacity (veh/h) 190 561 948

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 229 552 635
Volume Lett 135 104 0
Volume Right 94 0 245
cSH 260 948 1700
Volume to Capacity 0.88 0.11 0.37
Queue Length 95th (tt) 188 9 0
Control Delay (s) 70.6 2.9 0.0
Lane LOS F A
Approach Delay (s) 70.6 2.9 0.0
Approach LOS F

Intersection Summary
Average Delay 12.5
Intersection Capacity Utilization 89.1% ICU Level 01Service E
Analys is Period (min) 15

Baseline
Synchro 6 Report

Page 1



2030 PM Peak Hr
2: Hwy 47 & Elm DKS Associates

.-J - .,. .. - "- '\ t ". '. + -cI
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 1'j to 'i f> 4- 4-
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 55 465 5 15 625 85 25 15 50 45 5 85
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Hourly flow rate (vph) 57 479 5 15 644 88 26 15 52 46 5 88
Pedestrians 1 3
Lane Width (It) 12.0 12.0
Walking Speed (ftls) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type None None
Median storage veh )
Upstream signal (It )
pX, platoon unblocked
vC, conflicting volume 735 485 1361 1361 483 1375 1320 691
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 735 485 1361 1361 483 1375 1320 691
IC, single (s) 4.1 4.1 7.1 6 .5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4 .0 3.3 3.5 4.0 3.3
pOqueue free % 93 99 72 89 91 52 96 80
cM capacity (veh/h) 859 1089 93 137 587 97 145 440

Direction , Lane # EB 1 EB2 WB 1 WB2 NB 1 SB 1
Volume Total 57 485 15 732 93 139
Volume Lelt 57 0 15 0 26 46
Volume Right 0 5 0 88 52 88
cSH 859 1700 1089 1700 194 195
Volume to Capacity 0.07 0.29 0.01 0.43 0.48 0.72
Queue Length 95th (It) 5 0 1 0 58 114
Control Delay (s) 9.5 0.0 8.4 0.0 39.6 59.7
Lane LOS A A E F
Approach Delay (s) 1.0 0.2 39.6 59.7
Approach LOS E F

Intersection Summary
Average Delay 8.3
Intersection Capacity Utilization 65.5% ICU Level of Service C
Analysis Period (min ) 15

Baseline
Synchro 6 Report

Page 2



2030 PM Peak Hr
5: Martin & Hwy 47 DKS Associates

of -, t ,. \. ~
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations "i ." t ." "i t
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 445 100 360 245 40 275
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Hourly flow rate (vph) 464 104 375 255 42 286
Pedestrians
Lane Width (ft)
Walking Speed (ftIs)
Percent Blockage
Right turn flare (veh) 11
Median type None
Median storage veh)
Upstream signal (ft) 560
pX, platoon unb locked
vC, conflicting volume 745 375 630
vC1 , stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 745 375 630
tC, single (s) 6.4 6.2 4.1
tC , 2 stage (s)
tF (s) 3.5 3.3 2.2
pO queue free % 0 84 96
cM capacity (veh/h ) 362 671 962

Direction, Lane # WB 1 NB 1 NB2 SB 1 SB 2
Volume Tota l 568 375 255 42 286
Volume Lett 464 0 0 42 0
Volume Right 104 0 255 0 0
cSH 418 1700 1700 962 1700
Volume to Capacity 1.36 0.22 0.15 0.04 0.17
Queue Length 95th (ft) 668 0 0 3 0
Control Delay (s) 202 .9 0.0 0.0 8.9 0.0
Lane LOS F A
App roach Delay (s) 202.9 0.0 1.1
Approach LOS F

Intersection Summary
Average Delay 75.7
Intersection Capacity Utilization 59.4% ICU Level of Service B
Analysis Period (min) 15

Baseline
Synchro 6 Report
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2030 PM Peak Hr

21: 19th & Hwy 47 DKS Associates

('" -, t /" '. +
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations ¥ t+ ltj .,.
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 70 55 595 40 60 735
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Hourly flow rate (vph) 73 57 620 42 62 766
Pedestrians
Lane Width (It)
Walking Speed (ftIs)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (It) 716
pX, platoon unblocked 0.77
vC, conflicting volume 1531 641 661
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1692 641 661
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
pO queue free % 2 88 93
cM capacity (veh/h) 74 479 937

Direction, Lane # WB1 NB 1 SB 1 SB2
Volume Total 130 661 62 766
Volume Lelt 73 0 62 0
Volume Right 57 42 0 0
cSH 118 1700 937 1700
Volume to Capacity 1.10 0.39 0.07 0.45
Queue Length 95th (It) 195 0 5 0
Control Delay (s) 183.6 0.0 9.1 0.0
Lane LOS F A
Approach Delay (s) 183.6 0.0 0.7
Approach LOS F

Intersection Summary
Average Delay 15.1
Intersection Capacity Utilization 56.8% ICU Level of Service B
Analysis Period (min) 15

Baseline
Synchro 6 Report
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2030 PM Peak Hr
22: Poplar & Hwy 47 DKS Associates

of -, t ~ '. !
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations V t r' 'i t
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 40 95 540 45 75 730
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97
Hourly flow rate (vph) 41 98 557 46 77 753
Pedestrians
Lane Width (tt)
Walking Speed (ftIs )
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signai (tt )
pX, platoon unblocked
vC, confl icting volume 1464 557 557
vC1, stage 1 conf vol
vC2, stage 2 conf voi
vCu , unblocked vol 1464 557 557
tC, single (s) 6.4 6.2 4.1
tC,2 stage (s)
tF (s) 3.5 3.3 2.2
pO queue free % 69 82 92
cM capacity (veh/h) 132 532 1024

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 139 557 46 77 753
Volume Left 41 0 0 77 0
Volume Right 98 0 46 0 0
cSH 280 1700 1700 1024 1700
Volume to Capacity 0.50 0.33 0.03 0.08 0.44
Queue Length 95th (tt) 64 0 0 6 0
Contro l Delay (s) 29.8 0.0 0.0 8.8 0.0
Lane LOS D A
Approach Delay (s) 29.8 0.0 0.8
Approach LOS D

Intersection Summary
Average Delay 3.1
Intersection Capacity Utilization 55.7% ICU Level of Service B
Analysis Period (min) 15

Baseline
Synchro 6 Report
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2030 PM Peak Hr
23: Hwy 47 & Maple DKS Associates

.-f -+ ,. {'" - -, .... t /'" ..... + .I
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 'i + 'f 'i of- 'f 4- 'f 4- 'f
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 35 455 70 135 585 50 60 90 105 25 90 80
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 37 479 74 142 616 53 63 95 111 26 95 84
Pedestrians
Lane Width (It)
Walking Speed (ftIs)
Percent Blockage
Right turn flare (veh) 5
Median type None None
Median storage veh)
Upstream signal (It)
pX, platoon unblocked
vC, conflicting volume 616 479 1542 1453 479 1555 1453 616
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 616 479 1542 1453 479 1555 1453 616
tC, single (s) 4.2 4.2 7.2 6.6 6.3 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.3 2.3 3.6 4.1 3.4 3.5 4.0 3.3
pO queue free % 96 86 0 9 81 0 11 83
cM capacity (veh/h) 926 1028 16 104 573 14 107 487

Direction, Lane # EB 1 EB2 EB 3 WB 1 WB2 WB3 NB 1 SB 1
Volume Total 37 479 74 142 616 53 268 205
Volume Lelt 37 0 0 142 0 0 63 26
Volume Right 0 0 74 0 0 53 111 84
cSH 926 1700 1700 1028 1700 1700 63 76
Volume to Capacity 0.04 0.28 0.04 0.14 0.36 0.03 4.27 2.70
Queue Length 95th (It) 3 0 0 12 0 0 Err 500
Control Delay (s) 9.0 0.0 0.0 9.1 0.0 0.0 Err 888.0
Lane LOS A A F F
Approach Delay (s) 0.6 1.6 Err 888.0
Approach LOS F F

Intersection Summary
Average Delay 1530.6
Intersection Capacity Utilization 68.1% ICU Level of Service C
Analysis Period (min) 15

Baseline
Synchro 6 Report
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2030 PM Peak Hr
86: B Street & Hwy 47 OKS Associates

~ J ) ;t It' t/
Movement SBL SBR NEL NET SWT SWR
Lane Configurations 'i ." 'i t t ."
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 60 315 145 465 660 75
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 67 350 161 517 733 83
Pedestrians
Lane Width (ft)
Walking Speed (fils )
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1572 733 817
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1572 733 817
tC, single (s) 6.5 6.2 4.1
tC, 2 stage (s)
tF (s) 3.6 3.3 2.2
pO queue free % 27 16 80
cM capacity (veh/h) 92 419 798

Direction, Lane # SB 1 SB2 NE 1 NE2 SW 1 SW2
Volume Total 67 350 161 517 733 83
Volume Left 67 0 161 0 0 0
Volume Right 0 350 0 0 0 83
cSH 92 419 798 1700 1700 1700
Volume to Capacity 0.73 0.84 0.20 0.30 0.43 0.05
Queue Length 95th (ft) 92 198 19 0 0 0
Control Delay (s) 111.6 44.5 10.6 0.0 0.0 0.0
Lane LOS F E B
Approach Delay (s) 55.2 2.5 0.0
Approach LOS F

Intersection Summary
Average Delay 12.9
Intersection Capacity Utilization 63.9% ICU Level of Service B
Analysis Period (min) 15

Baseline
Synchro 6 Report

Page 7



2030 PM Peak Hr
88: Hwy 47 & Porte r DKS Associates

,,} - .. of ....- -, '" t r \. + .;
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations "i f> "i f> 4- 4-
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 5 285 60 70 375 15 40 30 20 10 40 10
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Hourly flow rate (vph) 5 306 65 75 403 16 43 32 22 11 43 11
Pedestrians 2 1
Lane Width (It) 12.0 12.0
Waiking Speed (fils ) 4.0 4.0
Percent Blockage 0 0
Right turn fiare (veh)
Median type None None
Median storage veh)
Upstream signal (It)
pX, platoon unblocked
vC, conflicting voiume 419 372 936 920 342 919 945 411
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 419 372 936 920 342 919 945 411
tC, single (s) 4.3 4.1 7.1 6 .5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.4 2.2 3.5 4.0 3.3 3.5 4.0 3.3
pO queue free % 99 94 78 87 97 95 83 98
cM capacity (veh/h) 1027 1197 199 249 704 210 246 645

Direction, Lane # EB 1 EB 2 WB1 WB2 NB 1 SB 1
Volume Total 5 371 75 419 97 65
Volume Lelt 5 0 75 0 43 11
Volume Right 0 65 0 16 22 11
cSH 1027 1700 1197 1700 258 266
Volume to Capacity 0.01 0.22 0.06 0.25 0.38 0.24
Queue Length 95th (It) 0 0 5 0 42 23
Control Delay (s) 8.5 0.0 8.2 0.0 27.1 22.8
Lane LOS A A D C
Approach Delay (s) 0.1 1.2 27.1 22.8
Approach LOS D C

Intersection Summary
Average Delay 4.6
Intersection Capacity Utilization 46.9% ICU Level of Service A
Analysis Period (min) 15

Baseline
Synchro 6 Report
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2030 PM Peak Hr
90: Purdin & Hwy 47 OKS Associates

~ - ,.
~ - "- -, t r \. + ~

Moveme nt EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4' 7' 4' 7' '! + ." '! + ."
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 15 70 30 240 175 55 35 455 70 40 340 45
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Hourly flow rate (vph) 16 73 31 250 182 57 36 474 73 42 354 47
Pedestrians 1
Lane Width (tt) 12.0
Walking Speed (IUs) 4.0
Percent Blockage 0
Right turn flare (veh) 3 3
Median type None None
Median storage veh)
Upstream signa l (ft)
pX, platoon unblocked
vC, conflicting volume 1076 984 355 1022 984 474 354 474
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1076 984 355 1022 984 474 354 474
tC, single (s) 7.2 6.5 6.2 7.1 6.5 6.2 4.2 4.2
tC, 2 stage (s)
tF (s) 3.6 4.0 3.3 3.5 4.0 3.3 2.3 2.3
pO queue free % 73 68 95 0 22 90 97 96
cM capaci ty (veh/h) 57 231 693 147 233 595 1177 1028

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB2 SB3
Volume Total 120 490 36 474 73 42 354 47
Volume Left 16 250 36 0 0 42 0 0
Volume Right 31 57 0 0 73 0 0 47
cSH 271 191 1177 1700 1700 1028 1700 1700
Volume to Capacity 0.44 2.57 0.03 0.28 0.04 0.04 0.21 0.03
Queue Length 95th (tt ) 53 1044 2 0 0 3 0 0
Control Delay (s) 29.7 759.1 8.2 0.0 0.0 8.6 0.0 0.0
Lane LOS 0 F A A
Approach Delay (s) 29.7 759.1 0.5 0.8
Approach LOS 0 F

Intersection Summary
Average Delay 229.8
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15

Baseline
Synchro 6 Report
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2030 PM Peak Hr
20: 24th & Hwy 47 DKS Associates

/' - ~ .f - -, '\ t r \. + ,.I

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations of r <f+ 'i to 'i to
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Tota l Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.92 1.00 0.99 1.00 0.99
Fit Protected 0.97 1.00 0.99 0.95 1.00 0.95 1.00
Satd . Flow (prot ) 1714 1500 1539 1676 1724 1402 1666
Fit Permitted 0.79 1.00 0.93 0.24 1.00 0.44 1.00
Satd. Flow (perm) 1386 1500 1443 425 1724 654 1666
Volume (vph) 15 10 155 20 20 65 180 525 20 45 615 60
Peak-ho ur factor, PHF 0.92 0.92 0.92 0.96 0.92 0.96 0.92 0.96 0.96 0.96 0.96 0.92
Adj . Flow (vph) 16 11 168 21 22 68 196 547 21 47 641 65
RTOR Reduct ion (vph) 0 0 151 0 61 0 0 1 0 0 4 0
Lane Group Flow (vph) 0 27 17 0 50 0 196 567 0 47 702 0
Heavy Vehicles (%) 2% 2% 2% 15% 2% 5% 2% 4% 0% 22% 7% 2%
Turn Type Perm Perm Perm pm+pt pm+pt
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 2 6
Actuated Green , G (s) 6.7 6.7 6.7 51.6 44.9 42.4 39.7
Effective Green, g (s) 6.7 6.7 6.7 51.6 44.9 42.4 39.7
Actuated 9/C Ratio 0.10 0.10 0.10 0.78 0.68 0.64 0.60
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 140 152 146 480 1168 449 998
vis Ratio Prot cO.05 0.33 0.00 cO.42
vis Ratio Perm 0.02 0.01 cO.03 0.27 0.06
vic Ratio 0.19 0.11 0.34 0.41 0.49 0.10 0.70
Uniform Delay, d1 27.3 27.1 27.7 4.9 5.1 4.5 9.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.3 1.4 0.6 0.3 0.1 2.3
Delay (s) 28.0 27.4 29.1 5.5 5.5 4.6 11.5
Level of Service C C C A A A B
Approach Delay (s) 27.5 29.1 5.5 11.1
Approach LOS C C A B

Intersection Summary
HCM Average Control Delay 11.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 66.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 71.7% ICU Level of Service C
Ana lysis Period (min) 15
c Critical Lane Group

Baseline
Synchro 6 Report
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2030 PM Peak Hr
25 : Pacific Ave. & Hwy 47 DKS Associates

,,} - ~ (' - -, , t I' \. + ~

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations "i tt ." "i tt ." "i + ." "i l>
Ideal Flow (vphpl ) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
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
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, pedlbikes 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00
Flpb, pedlb ikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96
Fit Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1555 3288 1300 1555 3320 1429 1583 1667 1443 1629 1534
Fit Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1555 3288 1300 1555 3320 1429 1583 1667 1443 1629 1534
Volume (vph) 125 890 105 320 1085 255 30 295 325 280 370 120
Peak-hour factor , PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Adj. Flow (vph) 126 899 106 323 1096 258 30 298 328 283 374 121
RTOR Reduction (vph) 0 0 34 0 0 133 0 0 265 0 8 0
Lane Group Flow (vph) 126 899 72 323 1096 125 30 298 63 283 487 0
Confl. Peds. (#/hr) 4 1 1 4
Heavy Vehicles (%) 10% 4% 15% 10% 3% 5% 8% 8% 6% 5% 16% 4%
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8
Actuated Green , G (s) 14.2 41.0 41.0 30.3 57.1 57.1 3.6 26.7 26.7 25.0 48.1
Effective Green , g (s) 14.2 42.0 42.0 30.3 58.1 58.1 3.6 26.7 26.7 25.0 48.1
Actuated glC Ratio 0.10 0.30 0.30 0.22 0.42 0.42 0.03 0.19 0.19 0.18 0.34
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0
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
Lane Grp Cap (vph) 158 986 390 337 1378 593 41 318 275 291 527
vis Ratio Prot 0.08 cO .27 cO.21 0.33 0.02 0.18 cO.17 cO.32
vis Ratio Perm 0.06 0.09 0.04
vic Ratio 0.80 0.91 0.19 0.96 0.80 0.21 0.73 0.94 0.23 0.97 0.92
Uniform Delay, d1 61.5 47.2 36.3 54.2 35.8 26.3 67.7 55.8 47.9 57.2 44.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incrementa l Delay, d2 23.7 14.0 1.0 37.6 4.8 0.8 49.4 34.0 0.4 45.0 22.1
Delay (s) 85.2 61.2 37.4 91.9 40.6 27.1 117.2 89.8 48.3 102.1 66.3
Level of Service F E D F D C F F D F E
Approach Delay (s) 61.6 48.4 70.3 79.3
Approach LOS E D E E

Intersection Summary
HCM Average Contro l Delay 61.0 HCM Level of Service E
HCM Volume to Capacity ratio 0.93
Acluated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 90.8% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group

Baseline
Synchro 6 Report
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2030 PM Peak Hr
89: Hwy 47 & McKibbon DKS Associates

~
~ ) ;r. " ( ,

~ '"'"
, It' ~

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations "i t ." "i f> "i 1> "i 1>
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.87 1.00 0.93
Fit Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd . Flow (prot) 1710 1714 1480 1710 1724 1660 1561 1710 1665
Fit Permitted 0.95 1.00 1.00 0.95 1.00 0.75 1.00 0.66 1.00
Satd. Flow (perm) 1710 1714 1480 1710 1724 1313 1561 1184 1665
Volume (vph) 10 265 190 135 280 10 240 10 80 5 5 5
Peak-hour factor , PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Adj. Flow (vph) 11 285 204 145 301 11 258 11 86 5 5 5
RTOR Reduction (vph) 0 0 89 0 1 0 0 68 0 0 4 0
Lane Group Flow (vph) 11 285 115 145 311 0 258 29 0 5 6 0
Confl . Peds. (#/hr) 1 1
Heavy Vehicles (%) 0% 5% 1% 0% 4% 0% 3% 0% 0% 0% 0% 0%
Turn Type Prot Perm Prot custom Perm
Protected Phases 5 2 1 6 4
Permitted Phases 2 8 8 4
Actuated Green, G (s) 1.4 64.2 64.2 14.5 76.3 24.0 24.0 24.0 24.0
Effective Green, g (s) 2.4 66.2 66.2 14.5 78.3 24.5 24.5 24.5 24.5
Actuated glC Ratio 0.02 0.56 0.56 0.12 0.67 0.21 0.21 0.21 0.21
Clearance Time (s) 5.0 6.0 6.0 4.0 6.0 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 35 968 836 212 1152 274 326 248 348
vis Ratio Prot 0.01 cO .17 cO.08 0.18 0.00
vis Ratio Perm 0.08 cO.20 0.02 0.00
vic Ratio 0.31 0.29 0.14 0.68 0.27 0.94 0.09 0.02 0.02
Uniform Delay, d1 56.6 13.3 12.0 49.2 7.9 45.6 37.4 36.8 36.8
Progress ion Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.1 0.8 0.3 8.8 0.6 38.7 0.1 0.0 0.0
Delay (s) 61.7 14.1 12.4 57.9 8.5 84.4 37.5 36.8 36.8
Level of Service E B B E A F D D D
Approach Delay (s) 14.4 24.2 71.6 36.8
Approach LOS B C E D

Intersection Summary
HCM Average Control Delay 33.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 117.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 53.6% ICU Level of Service A
Anaiysis Period (min) 15
c Critical Lane Group

Baseline
Synchro 6 Report
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MEMORANDUM
To: Carl Springer, DKS Associates

From: Alwin Turiel, AICP

Date: 25 April 2008

Re: Forest Grove TSP - Task 2
Plan and Zoning Code TPR Compliance Review

Winterbrook has reviewed the City of Forest Grove 's proposed Development Code for
compliance with the Transportation Planning Rule (OAR 660, Division 12, the TPR), the
Regional Transportation Plan (RTP) and the METRO Urban Growth Management Functional
Plan. This memo summarizes our findings and is accompanied by a table that lists where key
requirements of the TPR are addressed in the City's proposed Development Code .

The TPR requires that local governments adopt amendments to their land use regulations that
implement their Transportation System Plan. The rule addresses a variety of transportation
related development issues , including access management, parking, transit, pedestrian and
bicycle travel. The requirements are fairly broad to allow local governments flexibility in how
they comply with the rule when adopting development code amendments.

We also reviewed the draft of Chapter 2 (Goals and Policies) of the city's updated Transportation
System Plan (TSP) to identify policy linkages to the Development Code. We noted the draft TSP
Goals and Policies stress the importance of a coordinated transportation system that integrates a
variety of modes while recognizing the system is developed and maintained by multiple
jurisdictions (e.g., the City, Washington County, ODOT and Tri-Met).1 The proposed
Development Code adopts Washington County's "Uniform Road Improvement Design
Standards" by reference, which partially implements these policies. Other sections of the code

1 See draft Chapter 2, Goal 2, Policy b. "Maintain traffic flow and mobility on arterial and collector roadways.

o Action: The City will work with ODOr and Washington County fa preserve access control standards 10 reduce
conflicts among vehicles and trucks. as well as conflicts between vehicles and pedestrian s. ": and

Goal 3, Policy c. "Ac cess control and spacing standards should be developed for all streets to improve safety and
promote efficient through street movement. Access control measures shall be generally consistent with
Washington County access guidelines to ensure consistency on city and county roads." ; and

Goal 4, Policy d. "Provide a seamless and coordinated transportation system that is barrier-free, provides affordable
and equitable access to travel choices and serve the needs of all people and businesses, including people with low
income, children, seniors and people with disabilit ies.

o Action: Pedestrian crossing spacing, traffic signal spacing and landscape standards for arterials in Forest Grove
shall be developed in conjunction with Washington County , ODO r and Metro. "
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require notice to affected transportation agencies of development proposals and referral to the
"transit agency" (i.e., Tri-Met) for comments.

Because the City 's existing land use regulations (i.e., Zoning and Subdivision Ordinances) are
brought forward largely intact into the reorgani zed Development Code, and those land use
regulations generally comply with the TPR, the new Development Code will continue to comply
with most TPR provisions.

The attached table identifies where the proposed Development Code: (J) complies with the TPR;
(2) needs to be amended to comply; or (3) where new language should be considered. Some of
the requirements listed in the table are mandatory for large urban areas, but may be optional for
Forest Grove (e.g., some transit related standards) because the City's population is less than
25,000 . These optional requirements are included so that the City can consider what, if any,
Development Code changes will best meet the community' s needs .

Overall , the City's proposed Development Code addresses most aspects of the TPR. Because
TPR requirements are standards oriented, most of the requirements are met in Development
Code Article 8. A number of specific TPR requirements (e.g., street cross-sections, walkway
designs) are addressed through engineering design standards and thus need only be referenced by
the City's Development Code. Similarly , a few TPR requirements do not need to be addressed
through land use regulations at all (e.g., establishment of residential parking districts , facility
programming).

As part of its review of the draft TSP, the City may wish to consider Development Code
amendments addressing transit uses, or adoption of other design documents by reference .
Specifically, "major transit stop" design standards should be discussed as part of the review .
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GENERAL STANDARDS
(l)(a)

(1)(b)

(l)(C)

(2)(c)

(2)(e)

(3)

(5)

Cert ain transportation facilities, services and
improvement s need not be subject to land use
regulations (e.g., Operat ions & Maint enance)

Transportation facilities may be permitted with out
further land use review when allowed out right or subject
to clear and objective standards
Require land use review when a transportation facility,
service or improvement will have a signifi cant impact.
Allow for consolidated review of land use decisions to
permit a transportation project

Adopt measures to protect public use airports by
controlling land uses within the airport noise corridor,
and by limiting physical hazards to air navigation
Apply conditions to development proposals in order to
minimize impacts and protect transportation facilities.

Provide for safe and convenient pedestr ian, bicycle and
vehicular circulat ion

Adopt measures to reduce reliance on th e automobile

Transportation uses not
specifically listed in use categori es

§lO.1.130; §1O.1.205; §1O.2.030;
§1O.2.220; §1O.2.350; §1O.2.450

N/A

§lO.1.3lO; §lO .2.220 ; §lO.2.450

§1O.8.100

§1O.3.400; §lO .8.015; §lO .8.140

Absent from Development Code;
Article 12, Use Categories, Basic
Utilities (§1O.812 .120) could be
amended to include th e following:
",.. pump stations; transit statio ns
and other transportat ion facilities,
services and imorovements."
Complies with TPR; Consolidated
and concurrent reviews allowed;
Site development review,
condit ional use permits & design
review all include requirements to
evaluate the t ransportation
system as part of the perm it
review. "Signif icant impact"
threshold is not however listed.
Not applicable to Forest Grove

Complies with TPR; Conditional
use and sit e development review
include ability to address
tran sportation impacts th rough
condit ions of approval.
Complies with TPR; Access and
Circulat ion standards assure
review for adequate pedestrian,
bicycle and vehicular circulation.

Complies with TPR; Town Center
zoning provides for mixed-use,
pedestrian-friendly center.

\ VINl t R "5"''' ' Win t e r b roo k P I ann I n g Page 1 of 1



(S)(b)

(7)

(2)(a)

(2)(b)

(3)

(3)(a)

(3)(b)

Implement a demand management program

Establish st andards for local streets and access ways that
minimize pavement width and total right-of-way
consistent with the operational needs of the facility

ACCESS MANAGEMENT (VEHICULAR)
Adopt access control measures, such as driveway, public
road and signal spacing standards

Adopt standards to protect future operation of roads

BICYCLE FACILITIES
Ensure new development provides on-site streets and
access ways that provide routes for pedestrian and
bicycle travel in areas where pedestrian and bicycle travel

is likely

Require bicycle parking facilities in multi-family and
commercial areas and trans it nodes

Require on-site facilit ies in neighborhood activity centers
located within Y, mile of residential development

§1O.8.S1S

§1O.8.00S

§1O.8.100; §10.8 .61O

§10.8 .610

§10.2.220; §10.2.4S0; §10.8.S40;
§10.8.640

§1O.8.540

§10.8.S40

Complies with TPR; Car and
vanpool parking required for
specified developments.

Complies with TPR; City of Forest
Grove public improvement
standards and Washington
County "Uniform Road
Improvement Design Standards"
adopted by reference.

Complies with TPR; City of Forest
Grove public improvement
standards and Washington
County "Un iform Road
Improvement Design Standards"
adopted by reference.
Complies with TPR; Includes
requirements for Future Street
Plans and extension of streets.

Complies with TPR; Site
development plan and CUP
review criteria addres s bike/ped

linkages; Bike parking & bikeway
standards included in Code.
Complies with TPR; Bike parking
required for multi-family,
commercial and industrial uses.

Complies with TPR; Bike parking
required for all multi-family,

commercial, industrial,
institutional and transit uses.

~~$~ Win t e r bra a k P I ann i n g Page 2 of 2
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(3)(b)(B)

(3)(c)

(6)

(3)(e)

(4)(b)(A)

(4)(b)(B)

(4)(b)( C)

-

Bikeways shall be required along arterials and major I §10.8.640
collect ors. Sidewal ks shall be requ ired along arteri als,
coll ectors and most local st reets in urb an areas.

Includ e facilities accommodat ing convenient pedestrian I §1O.2.220; §1O.2.4S0; §1O.8.640
and bicycle travel, including bicycl e w ays along art erials
and major collectors where off-sit e road improvements
are ot herwise required as a condition of development
approval

Identify improvements to facilitate bicycle and pedestrian I N/A
trips t o meet local travel need s in developed areas

PEDESTRIAN FACILITIES

Requ ire inte rna l pedestr ian circulat ion within new office I §10.8.510
parks and comm ercial developments

Require walkways connect ing build ing ent rances and I §10.8.115; §10.8.6 1O
st reets adjoinin g the site

Connect on-s ite pedestrian faci lities to existi ng or I §10.8.620; §10.8.855; §1O.8.905
propo sed streets, wa lkways, and driveway s t hat abut the
prop erty

At major t ransit stops require: I §10.8.110
(i) Buildings be located within 20 feet of t he stop or a

transit st reet,
(ii) A reasonably direct pedestrian connect ion between

t he tr ansit st op and building entra nces on th e site,
(iii) A landin g pad for disabled passengers,
(iv) Dedicat ion for a passenger shelte r if requested by th e

Complies with TPR; Bikew ay
sta ndards applicable through
Washington County "Uniform
Road Improvement Design
Standards" adopted by reference.

Compli es with TPR; Site
development plan and CUP
review crit eria address bike/ped
linkages; Bike parking & bikeway
standards included in Code.

Compl ies w it h TPR; Needed
facilit ies identified in
Transportation System Plan.

Complies w it h TPR; Walkway
conn ect ions required in and
bet ween new residential,
commercial and indust rial
developm ents .

Complies with TPR; Wal kways
requ ired to connect to streets
from buildings.

Complies with TPR; Pedestrian
connections integrat ed into site

designs and st reet plans.

Absent from Developm ent Code;
Consider adding st andards for
major transit st ops in Town
Center along transit corrid or.

IV,;, "" W ' b k PI' P 3 f 3fY(OQ~ Inter roo a n n i n g age 0



transit provider, and
(v)Lighting at the transit stop

(4)(C)

(4)

(4)(a)

(4)(b)

(4)(f)

(4)(g)

Designate pedestrian districts that require improvements I §1O.3.400
cons istent with major transit stop standards (optionol)

TRANSIT FACILITIES
Support transit in urban areas with a population over I §10.3.200; §10.3.400; §10.8.855
25,000 where a determination had been made that a
public transit system is feasible (moy be optionol for
Forest Grove, pop. 20,000, even though City is port of the
Metro region served by Tri-Met)

Design transit routes and transit facilities to support I §10.8.110
transit use through provision of bus stops, pullouts,
shelters, and other facilities

Require that new retail, office and institutional buildings I §1O.3.400; §1O.8.115; §1O.8.135
at or near major transit stops provide for convenient
pedestrian access to transit

New roads shall be designed to be adequately served by I §10.8.110
transit and to incorporate pedestrian acces s along
designated transit routes

Designate types and densities of land uses along transit I §1O.3.200; §1O.3.300; §10.3.400
routes adequate to support transit services

Town Center districts facilitate
transit use; consider adding major
transit stop standards in
association with pedestrian use .

Complies with TPR; Institutional
and Town Center zone design
standards support transit use;
Consider adding major transit
stop standards to Development
Code.
Complies with TPR; Goals and
policies of T5P su pport increased
transit use; Consider adding major
transit stop standards to
Development Code.
Complies with TPR; Town Center
zones and pedestrian walkway
standards implement
requirements for all commercial,
institutional and industrial uses .
Complies with TPR; Pedestrian
standards applicable through
Washington County "Uniform
Road Improvement Design
Standards" adopted by reference.
Complies with TPR; Institutional,
commercial and Town Center
zoning districts located in
proximity to t ransit routes.
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(S)(a)

(S)(e)

(4)(d)

(4)(e)

(S)(c)

(S)(d)(A)

(S)(d)(B)

(S)(d)(C)

(S)(d)(D)

-

Allow transit oriented development (TOO) along tran sit I §10.3.400; §1O.8.110
routes

Requi re that all major non-resident ial developm ent I §1O.8.11O
located along tran sit trunk routes provide a transit stop
wh en the transit operat or requi res one
PARKING (EMPLOYMENT CENTERS)
Require that designated empl oyee parking areas in new I §1O.8.S1S
developm ent s prov ide preferential parking for carpools
and vanpools
Allow a portion of exist ing parking lot s to be redevelop ed
for transit uses such as bus st ops and shelte rs

Impl ement a parking plan that achieves a 10% reduction I §1O.8.S1S; Table 8·4
in th e number of parking spaces per capita over th e
plannin g period, and include s minimum and maximum
parking requirements in downtown and TOO areas
Reduce minimum off-st reet parkin g requirements for I §10.8.SlO; §1O.8.S1S; Table 8-4
non-residential uses (alternative to (S)(c))

Allow prov ision of on-street parking, long-term lease I §10.8.SlO
parking, and shared parking to meet minimum off-street
parking requirement s (alternative to (S)(e))
Establish off-street parking maximums in appropria te I §10.8.S1S; Table 8-4
locati ons such as downtowns and Ta Os ((S)(e)
alterna tive)

Exempt st ructured and on-street parking from parking I §1O.8.S1S
maximums

Complies with TPR; Town Center
zoning and circulat ion standards
impl ement tran sit oriented
development along tran sit routes.
Complies with TPR; Referral to Tri
Met requ ired for all facilities
along Pacific & is" avenues.

Complies wi t h TPR; Car/va npool
parking required for commercial,
indust rial & inst it ut ional uses.

Absent from Development Code;
Consider adding to §10.8.S20
Complies with TPR; Minimum and
maximum park ing impl emented
consist ent wit h St ate and Me t ro
standards.
Complies with TPR; Parking
reductions provided for jo int use
parking and for areas with in Yo
mile of a transit stop (Parking
Zone A).
Complies with TPR; Parking
reducti ons provided for jo int use
parking.
Complies with TPR; Minimum and
maximum parking implement ed
consist ent with State and Metro
stan dards.
Complies w ith TPR; St ructured,
employee carpool parking and
park-and-ride lots exempt.
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(5)(d)(E)

(5)(d)(F)

(2)(g)

OAR 660
12-060

060(6)(a)

(2)(d)

(2)(f)

Require that parking lots over 3 acres in size provide
street-like features along major driveways (including
curbs, sidewalks, and street trees or planting strips)

Provide for designation of residential parking districts

ZONE/PLAN AMENDMENTS
Ensure that amendments to land use designations,
densities, and design st andards are consistent with the
functions , capacities and levels of service of facilities
identified in the TSP
Require that plan amendments which significantly affect
a transportation facility be consistent with the identified
function, capacity, and performance standard (LOS, VIC)
ofthe facility.

Prohibit solely auto-dependent uses (e.g., gas stations,
car washes! drive-troughs! auto sales and service, motels)
in downtown and TaOs (optional)
INTERGOVERNMENTAL COORDINATION
A proce ssfor coordinated review offuture land use
decisions affecting transportation facilities

Provide notice to public agencies providing
transportation facilities and services, and ODOT

§1O.8.525; §1O.8.545

§10.2.630; §1O.2.770

§10.1.125; §1O.2.630

§10.3.420

§10.1.130; §10.1.205

§1O.1.235; §1O.1.610; §1O.1.635;
§1O.1.710

Partially complies with TPR;
Landscaping required for parking
and loading areas; Consider
adding requirement that parking
lots over 3 acres in size
incorporate curbs and sidewalks
along major drive aisles as part of
impos ition of street standards
(§1O.8.525) .
Absent from Development Code;
Consider applicability In Forest
Grove and inclusion in Forest
Grove Code Book.

Complies with TPR; Compliance
with TSP assured through
consist ency requirement with
Comprehensive Plan.
Complies with TPR; Compliance
with TSP assured through
consist ency requirement with
Comprehensive Plan. Consider
adding specific policy to TSP.

Partially complies with TPR; Auto
dependent uses excluded from
Town Center zones.

Complies with TPR; Consolidated
and concurrent permit review
allowed in Development Code.
Complies with TPR
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Type of peak hauf being reported. Intersection Peak Method for determining peak houf ; Total Entenng Volume

INTERSECTION: B 51-19 th Ave
WEATHER:

ac JOB II : 10261801
DATE: 615/2007

9.0 14.2

~o: 17 1:,L
J • ..

0.0 • 0.0 .J t. 0.0 . 0.0

3.8 . .. . 0.0

3.3 ... 0.0 '\ r 0.0 ... 6.0.. . ,.1 0:14':'1
16.8 9.8
[ B SI )

~J ' .. L
~ ~~
..V~

1"' '' 1

( 19th Ave 1

Peak-Hour: 3:15 PM - 4:15 PM6: ': L10.91 1
3 164 468
J • ..

to 0 • 0

• ~ . 0 10.251
'\ r 0 ... 612.. . ,.

2 105 H 81lo.as l
• t

167 225
[ B SI )

~ ..L
o t ~ t 1

I ~I

5 • 1 .J

10.531 26

ac • ,

•
. reJ ·

L•

·SEE LEGE NO SHEET

B S,
(Northbound)

e si
(Southb ound )

'68
203

TOTAL
HOURLY
TOTALS

676
827
776
737
719
690
698

244

~~
189
195
172
18'
171
'66
'80

o 0 0 0

o ,,0 0 0
o 0 0

19th Ave
(Westbound)

1 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0

Left Thru Right U
o 0 0 0
o 0 0 0

4 1 0
4 , 0
4 0 0
o 0 0
o 0 0
3 0 0
5 , 0

4 0 0
13 3 0
7 0 0

Thru Right U

3 1 0
2 0 0

19th Ave
(Eastbound)

o
o
o
o
o
o
o

o
o
1

Left
o
o

o 0
2 0
1 0
o 0
o 0
2 0
1 0
3 0
, 0
o 0

Right U

o 0
o 0

36
42
42
43
39
35
41
37
34
32

Thru
47
44

66
102
90
94
96
62
102

138
123
116

Left
B4
91

30 0
25 0
33 0
29 0
21 0
19 0
24 0
9 0
29 0
15 0

Right U
17 0
30 0

22
26
22
21
23
17
23

35
15
19

Thru

' 6
36

1
o
o
o
1
o
2

,
o
1

Left
o
o

4:15 PM
4:30 PM
4:45 PM
5:00 PM
5:15 PM
5:30 PM
5:45 PM

I 3:30 PM
3:45 PM
4:00 PM

5·MJN COUNT
PERIOD

BEGINNING AT
3:00 PM
3:15 PM

PEAK 15·MIN
FLOW RATES l eft

All Vehicles 4
Heavy Trucks 0
Pedestrians
Bicycles
Railroad
SLopped Buses

Northbound
Thru Righ t U

140 120 0
36 12
o

Southbound
Left Thru Righ t u

552 144 0 0
32 20 0

20

Eastbound Westbound
Left Thru Righ t U Left Thru Right U

0 16 0 0 0 0 0 0
0 0 0 0 0 0

0 0

TOTAL

976
100
20

CounterComments·

Report generated on 612012007 SOURCE Qua lity Count s, LLC (hnpJIwww·Gualitycou nts.nel)



Type of peak nour being reported ' Intersection Peak

INTERSECTION: Council St--19th Ave
WEATHER:

Method for determining peak hour: Total Entering Volume

QC JOB # : 10261804
DATE: 6f5f20 07

49 0

• t L10.89 1
a a 49.. . ..

0 +0 .1' '- 0 ... 0

10.94 1 857 . ~ • a 10.00 1

857 .0 ", 1' 0. 906

I 0:10~0 1: I
o 0

[ Council sr 1

~ ..L
3 t Kto
I ~I

Peak-Hour: 3:30 PM -- 4:30 PM

I 19th Ave ]

2.0 0.0

~o: 0.0 :oL.. ...
0,0 ... 0.0 J ~ 0.0 ... 0.0

6.3 . , __ . 0.0

6,3 • 0.0 '"\. I' 0.0 • 6.1, 01. ~ o :ol
0,0 0.0

[ Council si 1

~ ..... L
~ ~~
.. V r

,~. ~I

•

•

L

' SEE l EGEND SHEET

Council St
(Southbound)

5·MIN COUNT
PERIOD

BEGINNING AT
3:00 PM
3:15 PM
3:30 PM

I 3:45 PM
4:00 PM
4015 PM
4:30 PM
4:45 PM
5:00 PM
5:15 PM
5:30 PM
5:45 PM

Left
o
o
o
o
o
o
o
o
o
o
o
o

..Council St ..
(Northbound!
Thru Ri~ht U

o 0 0
o 0 0
o 0 0
o 0 0
o 0 0
o 0 0
o 0 0
o 0 0
o 0 0
o 0 0
o 0 0
o 0 0

Left
11
12
14
13
7
15
13
8
14
9
5
9

Thru
o
o
o
o
o
o
o
o
o
o
o
o

Rlqht U

o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0

19th Ave
(Eastboundl

Left Thru Right U
o 183 0 0
1 197 0 0
022500
022900
02060 0
o 197 0 0
o 184 0 0
o 188 0 0
1 185 0 0
o 170 0 0
o 194 0 0
o 157 0 0

19th Ave
(Westboundl

Left Th ru Ri~ht U
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
a 0 0 0

HOURLY
TOTAL TOTALS

194
210
239
242 BBS I
213 904
212 906
197 864
196 818
200 BaS
179 772
199 774
166 744

PEAK 15·MIN
FLOW RATES Left

All Vehicles a
Heavy Trucks 0
Pedest rians
Bicycles
Railroad
Slopped Buses
Counter Comme nts:

Northbound
Thru Right U

o 0 0
o 0
o

Southbo und
Left Thru Right U

52 0 0 0
o 0 0

o

Eastb ound Westbound
Left Thru Right U Left Thru Right U

0 916 0 0 0 0 0 0
0 68 0 0 0 0

0 0

TOTAL

968
68
o

Report generated on 6120/2007 SOURCE. Quali ty Counts. LLC (htlP:lIwww.quahtycounls .net )



Type of peak hour being reported' Intersection Peak

INTERSECTION: B 51-23m Ave
WEATHER:

1 1~ 0 .69 ? L
~ 12 107 14

oJ • ..

118 • 7 J t. 17 • 109

10.831 77 . ~ . 66 10.891

112 • 26 "'\ (" 6 • 104

1 ':ia'1'I.b ,
141 96

I B 5' J

~ ..L
14 t ~ t 4

I ~'

Peak-Hour: 3:00 PM - 4:00 PM

( 23rd Ave 1

Method for determining peak hOl.Jf"Total Entering Volume

ac JOB II : 10261802
DATE: 61512007

8.3 6.9

~o: 10 3 :oL
oJ • ..

0.0 + 14.3.1 t. 5.9 + 0.9

3.9 • ,., • 0.0

5.4 . 7.1 "'\ r 0.0 • 2.9.. . ..1 0:' 3:0,
9.2 4.2
I B 5' )

~oJ' .. L
~ ~ ~
"I V ..

I "' '' '
~ ..L ~ • L
t ~~~~~~ t -+ • re1 •<t-0 01'0

(i ¥O

1 +,
1 .., 1

• r
-see LEGEND SHEET

5·MIN COUNT BS' B 5' 23rd Ave 23rd Ave
PERIOD lNorthbound) lSouthbound) (Eastbound) (Westbound' TOTAL HOURLY

BEGINNING AT Left Thru RiQht U I Left Thru RIQhl U , Left Thru RiQht u Left Thru Riaht U I TOTALS

3:00 PM 6 13 5 0 0 27 1 0 1 17 7 0 2 21 4 0 104
I 3:15 PM 6 26 3 0 6 36 6 0 1 8 5 0 3 23 6 0 129 I

3:30 PM 4 12 4 0 6 31 5 0 2 27 6 0 1 20 4 0 122
3:45 PM 4 12 1 0 2 13 0 0 3 25 10 0 0 22 3 0 95 450
4:00 PM 4 '6 3 0 3 17 0 0 1 13 7 0 1 19 1 0 85 43 1
4:15 PM 4 15 4 0 2 '5 0 0 4 18 '0 0 2 29 4 0 ' 07 409
4:30 PM 5 14 3 0 4 14 1 0 1 18 8 0 2 24 3 0 97 384
4:45 PM 7 19 4 0 0 '9 1 0 4 15 5 0 1 29 2 0 ' 06 395
5:00 PM 4 24 4 0 , '2 3 0 0 19 1 0 9 27 5 0 ' 09 419
5:15 PM 11 16 2 0 3 10 1 0 1 17 4 0 1 29 6 0 101 4'3
5:30 PM 7 8 2 0 2 11 0 0 0 16 3 0 2 3' 4 0 86 402
5:45 PM 6 10 2 0 0 9 0 0 0 20 7 0 2 '6 5 0 77 373

PEAK 15-MIN
FLOW RATES Left

AUVehicles 24
Heavy Trucks 0
Pedestrians
Bicycles
Railroad
Stopped Buses
CounterComments:

Northbound
Thru Right U

104 12 0
12 0
o

Southbound
Left Thru Right u

24 144 24 0
o 12 0

48

Eastbound Westbound
Left Thru Right u Left Thru Right U
4 32 20 0 12 92 24 0
4 0 0 0 0 4

32 8

TOTAL

516
32
88

Report generated on 612012007 SOURC E. Quality Counts. l l C (htlp.I!I'MIW.Quahlyco unts.nel)



Type of peak nour being reported- Intersection Peak Method fo r delerminmg peak hour' To tal Ente ring Volume

INTERSECTION: Main St--23rd Ave
WEATHER:

I 1~0.90~i1 L
~ 21 163 0" . ..

105 + 22 .J to 0 + 0

10.72 1 0 .. ~ • 0 10.001
94 +72 --. .,- 0+ 0

.. t ,.

1 84 209 0
10.95 1

+ t
235 293

[ MainSt I

~ ..L
16 t ~ t 9

I~I

Peak-Hour: 3:00 PM -- 4:00 PM

[ 23rd Ave I

QC JOB #: 10261805
DATE: 6/5/2007

6.5 6.1

~4 : 67:oL" ...
1.9 • 4.5 J to. 0.0 • 0.0

0.0 .. .... .. 0.0

"1.1 + 0.0 "\ (' 0.0 • 0.0.. .,.1 ': 62 :01
4.7 4.8

[ MainSl I

~'" .. L
~ ~:
.. V ..

I" t "1

---{

1

•

t

L

·S EE LEGEND SHEET

5-MIN COUNT
PERIOD

BEGINNING AT

3:00 PM
3:15 PM

I 3:30 PM
3:45 PM
4:00 PM
4:15 PM
4;30 PM
4:45 PM
5;00 PM
5:15 PM
5:30 PM
5:45 PM

Main St
(Northbound)

Left Thru Right U
235400
2 1 50 0 0
15 54 0 0
25 51 0 0
175600
263500
204200
2837 00
2056 0 0
27 42 0 0
2558 0 0
17 41 0 0

Main 51
(South bound)

Left Thru Right U
o 41 4 0
o 37 7 0
o 45 6 0
o 40 4 0
o 38 2 0
o 43 2 0
o 36 10 0
o 44 4 0
o 25 10 0
o 33 8 0
o 26 7 0
o 33 4 0

23rd Ave
(Eastbound)

Left Thru Right U
3 0 16 0
6 0 10 0
8 0 25 0
5 0 21 0
5 0 13 0
6 0 12 0
10 0 16 0
10 0 14 0
6 0 17 0
5 0 17 0
8 0 17 0
2 0 21 0

23rd Ave
{Westbound)

Left Thru Right U

o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o a 0 0
o 0 0 0
o a 0 0
o a 0 0
o a 0 a
o a 0 0
o a 0 0
o a 0 0

TOTAL
HOURLY
TOTALS

141
131
153 I
146 571
131 561
124 554
134 535
137 526
134 529
132 537
141 544
118 525

PEAK 15-MIN Northbound Southboun d Eastb ound Wes tbo und
FLOW RATES Left Thru Right U Left Thru Right U Left Thru Right U Left Th ru Right U TOTAL

All Vehicle s 60 216 0 0 0 180 2' 0 32 0 100 0 0 0 0 0 612
Heavy Trucks 0 20 0 0 16 0 , 0 0 0 0 0 40
Pedes trians 0 8 12 4 2'
Bicycles
Railroad
Stopped Buses
Counter Comments:

Report generaled on 6/2012007 SOURCE. Qua lity Counts. llC (hltp:llvMw. quahtycounls,nel )



Type of peak hour being reported ' Intersection Peak Method for delermining peak hour' Total EnterJng Volume

INTERSECTION: B 5t-Willamina Ave
WEATHER:

ac JOB tI: 1026 1806
DATE: 61512007

L•

•

5.8 4.3

~,: 8.1 :,L" . ..
6.7 . 0.0 J \. 7.1 • 9.2

4.9 • iIII • 11.4
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7.1 2.5
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[ WHlamina Ave J

....
1

Peak-Hour: 3:00 PM - 4:00 PM120 92

+ • L1' .66 1
9 86 25" . ..

75 .8 .J \' 28 . 76

10.97 1 41 • ~ . 44 10.72 1

72 _23 ,\ r 4 . S7., . ,.
1 22 56 1

1' .69 1+ •
113 79
I B SI I

~ ..L
"t ~ t ,
I ~I

'SEE l EGEND S/1EET

B SI
(South bound)

5·MIN COUNT
PERIOD

BEGINNING AT

3:00 PM
! 3'15 pM

3:30 PM
3:45 PM
4:00 PM
4:15 PM
4:30 PM
4;45 PM
5;00 PM
5;15 PM
5;30 PM
5;45 PM

Left
1
6
12
3
4
5
4
5
6
5
1
3

B SI
lNort hboun d)

Thru Right U
8 0 0
22 0 0
18 1 0
8 0 0
10 1 0
8 4 0
6 3 0
12 0 0
13 3 0
4 1 0
7 1 0
2 2 0

Lett
9
8
3
5
6
4
3
6
3
5
4
3

Thru
23
34
20
9
13
8
8
7
10
8
4
6

Right U
4 0
2 0
3 0
o 0
3 0
o 0
1 0
1 0
o 0
, 0
, 0
3 0

"YJlIamina A.'~e \y!~lamlna Ave
(Eastboundl (we stbound}

Left Thru Right U 1 left Thru Riaht U
1 7 9 0 1 11 11 0
1 8 10 0 2 10 6 0
4 14 1 0 0 17 7 0
2 12 3 0 1 6 4 0
4 13 2 0 2 14 3 0
2 9 4 0 1 12 2 0
3 14 1 0 1 18 5 0
4 10 4 0 1 6 4 0
6 12 1 0 0 13 4 0
1 11 0 0 1 13 3 0
1 6 3 0 0 16 7 0
2 15 3 0 0 21 9 0

HOURLY
TOTAL TOTALS

85
109 I
100
53 347
75 337
59 287
67 254
60 261
71 257
53 251
51 235
69 244

PEAK 1S-MIN
FLOW RATES Left

All Vehicles 24
Heavy Trucks 0
Pedestrians
Bicycles
Railroad
Stopped Buses

North bound
Thru Right U

88 0 0
o 0
o

Southbound
l eft Thru Righ t U

32 136 8 0
o 8 0

o

Eastbound Westbound
L.ft Thru Right U Left Thru Right U

4 32 40 0 8 40 24 0
0 0 0 0 4 0

24 8

TOTAL

436
12
32

Counter Comments:

Report generated on 612012007 SOURCE. Quali ty Counts. LLC (http.lfwww.Qualil ycounls .nel)



Typ e of peak hour being reported' Intersection Peak Method for determ ining peak hour: Total Entering Volume

INTERSECTION: B St--Bonnie Ln
WEATHER;

QC JOB #: 10261803
DATE: 6/5/2007

Peak-Hour: 3:00 PM •• 4:00 PM

~ .. • .. L
J ~~.. ~ ..
"\ r,'" t ,.,
~ • L

.. ~ .., • r
' SEE LEGEND SHEET

Bo nnie I n
(Westboun~n TOTA L

HOURLY

Left Th ru Ri ht U TOTAL S

1 2 118
2 10 2 0 108
2 21 2 0 98
4 10 0 0 57 381
4 17 1 0 88 351
5 17 5 0 70 313
2 15 1 0 53 268
6 22 5 0 71 282
4 25 8 0 95 289
5 24 0 0 63 282
5 21 0 0 70 299
3 21 5 0 64 292

8.1 0.0

~25: 4' :oL.. ...
8.3 .0.0 J ~ 0.0+ K40.0 " "". .. 6.8

3.0 ... 6.3 ,. r 7.7 ... 1.0

... t ,.I ':0.0 :00,
6.0 6.1
[ BSI ]

o 29 18 0
1 18 8 0
o 10 7 0
2 12 3 0
o 20 7 0
2 10 9 0
1 17 3 0
1 11 9 0

2 24
122250
1 21 14 0
1 17 11 0

Bonnie l n
(Eastboun c~J)

left Thru Ri ht U

[ Bonnie Ln 1

-+

I

3 3 0
1 16 3 0
o 6 2 0
1 0 0 0
1 2 1 0
o 3 1 0
1 4 0 0
o 3 1 0
5 3 2 0
2 2 3 0
2 1 4 0
o 2 2 0

B St
(South boun d)

Left Thr u Rl ht U

6 8 1 0
7 4 1 0
9 2 2 0
6 9 2 0
8 7 6 0
2 1 3 0
8 2 6 0
8 1 1 0

23 3 4 0
16 7 3 0
19 8 2 0
8 4 1 0

B S'
(Nort hbound)

Left Thru Right U

37 33

• t L10.46 I

8 24 5.. . ..
133 • 5 J 'l. 6 • 78

10.76 l 84 ...~ . 59 10.84 1

168 ... 79 "'\ r 13 ... 99

1 6~1 02:2 1:0 ,
116 98
[ B SI ]

~ ..L
10 t ~ ~ t 0

I ~'

4:00 PM
4:15 PM
4:30 PM
4:45 PM
5:00 PM
5:15 PM
5:30 PM
5:45 PM

M
3:15 PM
3:30 PM
3:45 PM

5-MIN COUNT
PERIOD

BEGINNING AT

PEAK 15-MIN Nort hbound Southbound Eastbound Westbound
FLOW RATES Le" Thru Right U Left Thru Right U Lett Thru Right U Le" Thru Right U TOTAL

All Vehicles 92 12 16 0 12 8 12 0 8 96 116 0 20 72 8 0 472
Heavy Tru cks 12 0 0 0 0 4 0 0 12 0 0 0 28
Pedestrians 0 12 16 0 28
Bicycles
Railroad
Stopped Buses
Counter Comments:

Report generated on 612012007 SOURCE. Qua hty cccnts.Ltc (htl.p.flwww .QuaJllycounts.net)



Type of peak hour being reported ' Intersection Peak Method for determi ning peak ncc r: Total Entering VoftJme

INTERSECTION: Forest Gale u r-caies Creek Rd
WEATHER:

ac JOB # : 10261808
DATE: 6/5/2007

L•

•

4.6 2.1

~o: 0.0:,L
" . ..

2.2 • so.oj \. 1.5 . 1.6

7.0 " .... 2,4

82 .. 0.0 '\ .(' 0.0 .. 5.6.. . ..1 0:0.0 :°1
0.0 0.0

I Forest Gale Or J

~" ... L
~ ~~
, VI"

1"'''1

[ Gales Creek Rd J

Peak-Hou r: 5:00 PM -- 6:00 PM
I ~' o.n ;f L
~ 1 1076" . ..

90 • 2 j '"- 134 • 244

10.75 1 57 ..~ . 85 10.97 1

61 .. 2 '\ .(' 25 .. 144

1 4:' 0~2 1:1
37 22

( Forest Gale Or ]

~ ..L
1 t ~ to
I ~I

5-MIN COUNT
PERIOD

BEGINNING AT

~?rest Gale J?,!
(Northbound,

Left Thru Ri hi U

~~rest Gale o.~
(Southbound,

Left Thr u RI hi U

G~Jes Creek_.~d
(Eastbound,

Left Thru Ri ht U

G.~ les Creek ~d
(Westbound)

Left 'rn ru Ri hi U

"SEE l EGENDSHEET

HOURLY
TOTAL TOTALS

3:00 PM
3:15 PM
3:30PM
3:45 PM
4:00PM
4:15 PM
4:30 PM
4:45 PM
5:00 PM
5:15 PM
5:30 PM

:4 PM

o 0 3 0
o 1 1 0
o 2 2 0
o 1 1 0
2 2 3 0
1 1 4 0
o 3 1 0
1 1 2 0
o 1 3 0
2 3 3 0
2 3 2 0
o 0 3 0

23 0 2 0
15 0 2 0
13 1 2 0
29 2 0 0
16 2 2 0
17 1 1 0
14 1 3 0
21 1 0 0
13 6 0 0
23 1 1 0
13 1 0 a
27 2 0 0

o 11 1 0
4 16 0 0
2 30 0 0
2 15 0 0
o 23 2 0
1 21 0 0
1 13 0 0
1 19 1 0
1 20 0 0
1 8 1 0
o 15 1 0
o 14 0 0

3 28 19 0
2 18 23 0
2 19 31 0
3 15 16 0
3 17 26 0
525 21 0
3 25 29 0
5 16 26 0
924 27 0
6 21 36 0
5 17360
5 23 35 0

90
82
104
84 360
98 368
98 384
93 373
94 383
104 389
106 397
95 399
1 414

PEAK 15-MIN
FLOW RAlES Left

All Vehicles 0
Heavy Trucks 0
Pedestrians
Bicycles
Ra ilroad
Slopped Buses

Northbound
Thru Right U

o 12 0
o 0
o

Southbound
Left Thru Right U

108 8 0 0
4 0 0

o

Eastbound Westbound
Left Thru Righ t U Left Thru Righi U

0 56 0 0 20 92 140 0
0 4 0 0 8 0

0 0

TOTAL

4'6
16
o

CounterComments:

Report generated on612012007 SOURCE. Quality Counts. LLC (htIp.lIWW'N,qualrtycounls.nel)



Type of peak hour being reported- Intersection Peak Method for determining peak hour' Total Entering Volume

INTERSECTION: Thatcher Rd--Gales Creek Rd
WEATHER:

QC JOB #: 1026180 9
DATE: 6/512007

L

•

•

~ ,:; 0.0 0:,L
" ...

2.1 . 0.0 j /. t. 0.7 • 1.5

3.4 .. : .-:~ + 1.9

3.0 + 0.0 ",\ ~ r O . O + 3.4

"' . ,.1 0: 0.0 :°1
0.0 0.0

[ t hatcher Rd 1

~ " . .. L
~ ~:
.. V I"

I "" "1

[ Gales Creek Rd 1

Peak-Hour: 5:00 PM -- 6:00 PM1 '~'~tOL
~ 69 086" . ..

377 + 30 j t. 150 • 458

10.77 1 205 . ~ • 308 [Q;E]
235 + 0 "\- (' 0 ... 291

I O: ,oio ,; 1
° °( Thatcher Rd 1

~ ..L
° t ~ t 1

I~I

' SEE LEGEND SHEET

5·MIN COUNT
PERIOD

BEGINNING AT

! hatcher R~.
(Ncrtbbcund)

Left Thru Ri ht U "

Thatcher Rd.•
Southb ound I

Left Thru Ri hl U

Gales Creek Rd
-(Eastbound\

Left Thru Ri ht U

G"ale s Creek ~d
Westboundl

Left Th ru Ri ht U
TOTAL

HOURLY
TOTALS

3:00 PM
3:15 PM
3:30 PM
3:45 PM
4:00 PM
4:15 PM
4:30 PM
4:45 PM
5:00 PM
5:15 PM
5:30 PM
5:45 PM

o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0

31 0 12 0
30 0 13 0
23 0 9 0
22 0 8 0
27 0 14 0
23 0 17 0
26 0 11 0
28 0 9 0
23 0 11 0
20 0 15 0
15 0 24 0

8 0 19 0

10 46 0 0
5 36 0 0
4 51 0 0
9 51 0 0
8 53 0 0
7 48 0 0
6 41 0 0
4 60 0 0
6 44 0 0
7 50 0 0
7 45 0 0
10 66 0 0

o 59 30 0
o 55 27 0
o 58 37 0
05726 0
o 60 37 0
o 58 45 0
069330
o 6 1 58 0
o 67 33 0
o 83 41 0
0 80500
078260

lBB
166
182
173 709
199 720
198 752
186 756
220 803
184 788
216 806
221 841
227 848

PEAK 15·MIN North bound Southbound Eastbound Westbound
FLOW RATES Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Righ t U TOTAL

All Vehicles 0 0 0 0 112 0 76 0 40 264 0 0 0 3 12 104 0 90B
Heavy Trucks 0 0 0 B 0 4 0 B 0 0 8 4 32
Pedestrians 0 0 0 0 0
Bicycles
Railroad
Stopped Buses
Counter Comments:

Report generated on 612012007 SOURCE, Quality Counts. LLC (htlp.lflWlW.QU3htycounts.nel)



Type of peak Mvl being reported ' Intersection Peak Method for delenn inirlg peak tIOur: TOlal Enterl"g Volume

L•

I
• r

"SEE LEGE ND SHEET

G,~leS Creek d~d
Westbound TOTA L

HOURLY

left Thru Right U TOTALS

0 82 1 0 153
0 77 4 0 156
0 87 12 0 184
0 73 6 0 151 644
0 87 2 0 168 659
0 98 5 0 179 682
0 98 5 0 179 677

211 737
0 94 9 0 179 748
0 113 5 0 199 768
0 119 2 0 199 788
0 100 4 0 205 782

QC JOB # : 10261810
DATE: 61512007

2,2 0.0

~2: 00 .L.
oJ • ..

1.7 • 0.0 J t. 0.0 . 1.5

3.1 • iI/J • 1.6

2.9 + 0.0 "" I' 0.0 + 3.0.. . ,.1 0:00 :0,
0.0 0.0

I Wil lamina Ave J

~ oJ ' .. L
~ ~~
~ Vr

1"'1",

G~les Creek .~d
IEastboundl

8 79 0 0

3 54 0 0
2 59 0 0
8 59 0 0
5 60 0 0
7 61 0 0
2 63 0 0
1 62 0 0

79
4 62 0 0
6 62 0 0
8 55 0 0

Left Thru Right U

I Gales Creek Rd J

Peak-Hour: 4:45 PM •• 5:45 PMI 'i@mt L
~ 35 0 10

oJ • ..

476 • 21 J t. 23 • 464

10.82 1 258 . ~ . 4-41 10.95 1

279 + 0 "" 1' 0+ 2681 0:,ot,:,
o 0

I Willamina Ave J

~ ..L
ot ~ t o
I ~'

INTERSECTION: Wil lamina Ave-Gates Creek Rd
WEATH ER:

5-MIN COUNT rrilla mina A~f ~iIIam lna A~)
PERIOD Nort hbou nd Southbound

BEGINNING AT Left Thru Right U l eft Thru Right U

3:00 PM 0 0 0 0 3 0 10 0
3:15 PM 0 0 0 0 7 0 7 0
3:30 PM 0 0 0 0 8 0 10 0
3:45 PM 0 0 0 0 2 0 5 0
4:00 PM 0 0 0 0 2 0 9 0
4:15 PM 0 0 0 0 6 0 5 0
4:30 PM 0 0 0 0 6 0 7 0
4:4 PM
5:00PM 0 0 0 0 2 0 8 0
5:15 PM 0 0 0 0 0

~ ~3 0
" :3nPM 0 0 0 0 6 0
5:45 PM 0 0 0 0 7 0 7 0

PEA K 15-MIN Northbound Southbound Eastb ound Westbound
FLOW RATE S Left Thru Righ t U left Thru Rig ht U l eft Thru Right U l eft Thru Right U TOTAL

A ll Vehic le s 0 0 0 0 8 0 20 0 12 316 0 0 0 460 28 0 844
Heavy Trucks 0 0 0 0 0 0 0 12 0 0 12 0 24
Pedestria ns 0 8 0 0 8
Bicycles
Railroad
S to pped Bus es

Counter Comments'

Report generated on 612012007 SOURCE. Quality c coots. LLC (hllp .llwNW.q" alitycounts.nel)



Type of peak.hour being reported' Intersection Peak. Method for d etermining peak hour' Tota l Enleri ng Volume

L•

•

9.6 7.4

~4: 16.4 :' L" ...
3.6 + 10,2..1 t. 4.7 + 5.0

3,7 . : " '''_~' . 3.3

5,2 . 15,3,,\ r 10.1 . 4.3

.. t r1 7: 7.7 :61
12.8 6.4

[ Quince St ]

~" ... L
~ ~~
"\ V r

I'" r l

QC JOB #: 1026 1815
DATE: 6{5{2007

+
+
.---

'11 II

[ Pacific Ave 1

Peak-Hour: 4:00 PM -- 5:00 PMI 5~~ 0,90 ~t5 L
~ 137 220 175" . ..

1203 + 108 J t. 128 + 149'

10.92 1 863 . ~ . 1015 10,87 1

1043 • 72 ,. .,. 348 • 1362

.. • r

1 51 169324110.88 1
• t

640 544
[ Quince si ]

~ ..L
ot ~ to
I ~I

INTERSECTION: Quince St--Pacific Ave
WEATHER:

-SEE t EGEND SHEET

Quince St
(Northbound)

Quince St
(Southbound)

Ri ht U
TOTAL

HOURLY
TOTALS

3596
3564
3610
3549

3243
3295
3455 1
~~41
~61Q

915
914
912

817
755
828
843
869

855
883
960
851

91 274 26 0
81 256 40 0
91 2!12 27 0

53 238 21 0
48 212 22 0
58 203 30 0
64 20 5 28 0
85 233 35 0

77 234 23 0
92 251 42 0
102 306 48 0
97 273 33 0

!.?-ciflc Ave..
(westbound}

Left Thru Ri ht U

233 19 0
186 16 0
200 15 0
181 13 0

187 23 0
222 10 0
223 17 0

200 10 0
191 17 0
251 13 0
249 10 0
231 22 0

Thru Ri ht U

.~acific AV~.
,Eastbound,

34
3'
38
26
27

29
25
38
25

' 9
35
27

Left
o
o
o
o
o

o
o
o
o

o
g

47
28
33
33
36
19
29

25
30
42
42
29

62
40
66
67
73
70
63

49
34
53
50
52

Thru
56
34
32
49
45

38
30
30
32

43
48
39

Left
62 0
74 0
62 0
71 0
67 0

64 0
72 0
73 0
60 0

75 0
102 0
80 0

Ri ht U

51
39
48
19
49
47
27

5244
33
35
31

Thru

19
11
12
18

17
13
9

17
18
13
14
12

Left

5:00 PM
5:15 PM
5:30 PM
5:45 PM

3:00 PM
3:15 PM
3 :30 PM
3:45 PM
4:00 PM

I 4:15 PM
4:30 PM
4:45 PM

5·MIN COUNT
PERIOD

BEGINNING AT

PEAK 15-MIN
FLOW RATES Left

All Vehicles 68
Heavy Trucks 4
Pedestrians
Bicycles
Railroad
Stopped Buses

Northbound
Thru Rig ht U

204 300 0
20 8
4

Southbound
Left Thru Righ t U

172 248 188 0
8 40 8

8

Eastbound Westbound
Left Thru Right U Left Thru Right U

76 748 92 0 364 1096 104 0
4 36 16 24 44 0

0 0

TOTAL

3660
212
12

Counter Comments:

Report generated on 612012007 SOURCE, Quality Counts, LLC (hll p.flwNw.qualitycounls.nel )



Type of peak hour being reported' IntersectionPeak Method fordelerminingpeaknow Total EnteringVolume

INTERSECTION: Maple St-QR 8
WEATHER:

ac JOB #: 10261 818
DATE: 6/5/2007

•
. re] .

L•

0.0 0.0

~o: 00 :oL.. . ..
1.7 • 0.0 J t. 0.0 . 1.7

2.0 . ~ . 1.B

2.2 .. 4.5 -. I' 0.7 .. 1.8.. . ..I ': 0.0 :°1
1.9 0.5

( Map~SI)

~ .. ... L
~ ~:
~ V r

- 1" ' '' 1

( OR B J

~
0

L RTH

>-
>-
.---

~-..
I III

Peak-H our: 4:45 PM - 5:45 PM° 17

I +~t L
~ 0 0 0.. . ..

1207 . 16 J t. 0 • 1244

10.95 1 891 . ~ . 1102 lo.asl
973 .. 66 '"l I' 142 .. 989

1 ':'O!71;'I
208 204

J Map~St J

~ ..L
° t }: t 3

I ~I

·SEE LEGEND SHEET

605 2369
606 2380
570 2351

2421

571
529
558
572 2230
595 2254
599 2324
570 2336

580 2396

TOTAL
HOURLY
TOTALS

Maple St ORB ORB
(Southbound) IEastbound} (Westbound)

Left Thru Righ t U Left Th ru Right U Left Thru Right U
a a a a a 216 14 a 22 259 12 a
a a a a a 205 9 a 23 245 2 a
a a a a a 251 2 a 31 220 a a
a a a a a 242 25 a 21 236 a a
a a a a a 236 15 a 27 274 a a
a a a a a 230 10 a 36 271 a a
a a a a a 244 9 a 24 236 a a
a a a a a 221 30 a 36 266 a a
a a a a 16 235 9 a 27 265 a a
a a a a a 214 12 a 31 267 a a

221 15 4 a a
a a a a a 214 19 a 35 267 a a29 0 16 0

251260
330210
220 240
250270

19 0 27 0
26 0 19 0
260280
280 200
18 0 23 a
290230
30 1240

Maple St
(Northbound)

Left Thru Right U

3:00 PM
3:15 PM
3:30 PM
3;45 PM
4;00 PM
4;15 PM
4:30 PM
4;45 PM
5;00 PM
5;15 PM
5: PM
5:45 PM

5·MIN COUNT

PERIOD 1-o=~i:':":"'i:2iO!-..--h-=--"ic.:':':"'i~O!-..--h-=---';~~iE<...--t-o=-",~""a".-..-IBEGINNING AT

PEAK 15·MIN
FLOW RATES l eft

AllVehicles 100
Heavy Trucks a
Pedestrians
Bicycles
Railroad
Stopped Buses

Northbound
Thru Right U

o 108 0
a a
6

Southbound Eastbound Westbound
Le~ Thru Right U Le~ Thru Right U Left Thru Right U

a a a a a 664 60 a 192 1216 a a
a a a a 16 4 4 36 a

a a 6

TOTAL

2560
60
16

Counter Comments:

Report generated on 612012007 SOURCE. Quality Coun ts. LLC (hltp./fwww. quatllycounts.nel)



Type of peak hour being eeported.joteesecuon Peak Method for determining peak hour : Tolal Entering vo lume

INTERSECTION: OR·47··19th ave
WEATHER:

QC JOB # : 10261816
DATE: 6/5/2007

L•

•

10 3 4.6

~o: 11.1 ~ 8L
oJ • ..

0,0 • 0,0 J \. 0.0 • 0.0

0.0 . _,.-" + 0.0

0,0 . 0.0 "\ r 0.0 . 1.1

"' t .., 0: 50 :0,
10.3 4,7

I OR·47 I

~ oJ ... L
~ ~:
.. V I'

,"' t .. ,

[ 19th ave ]

Peak-Hour: 4:00 PM -- 5:00 PM658 541

• t L10.961
a 601 57
oJ • ..

O .O .J "- 43. 94

10.00 1 a • ~ + a 10.82 1

0 . 0 ,,\ r 51. 95

I 0: 1 ;~~ 1:8 ,
652 536

I OR·47 I

~ ..L
°t '~to
I ~'

' SEE LEGEND SHEET

OR·47
(Southbound)

5·MIN COUNT
PERIOD

BEGINNING AT
3:00 PM
3:15 PM
3:30 PM
3:45 PM
4:00 PM

1 4:15 PM
4:30 PM
4:45PM
5:00 PM
5:15 PM
5:30 PM
5:45 PM

OR-47
(Northbound)

Left Thru Ric:rht U
o 111 10 0
o 122 8 0
o 103 8 0
o 112 7 0
o 100 12 0
o 127 5 0
o 147 10 0
o 124 11 0
o 92 10 0
o 127 10 0
o 102 4 0
o 95 6 0

Left
13
12
13
12
14
23
9
11
13
12
17
12

Thru
100
93
108
122
155
152
129
165
156
161
169
173

Richt U
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 1
o 0
o 0
o 0

Left
o
o
o
o
o
o
o
o
o
o
o
o

19th ave
(Eastbound1
Thru RiQht U

o 0 0
o 0 0
o 0 0
o 0 0
o 0 0
o 0 0
o 0 0
o 0 0
o 0 0
o 0 0
o 0 0
o 0 0

19th ave
(Westbound)

l eft Th ru RiQht U

13 0 20 0
5 0 15 0
14 0 8 0
9 0 9 0
14 0 12 0
12 0 17 0
11 0 6 0
14 0 8 0
10 0 11 0
7 0 10 0
11 0 8 0
15 0 12 0

TOTAL

267
255
254
271
307
336
312
333
293
327
311
313

HOURLY
TOTALS

1047
1087
116BI
1226
1288
1274
1265
1264
1244

PEAK 15·MIN
FLOW RATES Left

All Vehicles 0
Heavy Trucks 0
Pedestrians
Bicycles
Railroad
Stopped Buses

Northbound
Thru Right U

508 20 0
32 0
o

Southbound
Left Thru Righ t U

92 60800
o 68 0

4

Eastbound Westbound
Le' Thru Right U Left Thru Right U

0 0 0 0 48 0 68 0
0 0 0 0 0 0

0 0

TOTAL

1344
100
4

Counter Comments'

Report generated on 6/20/2007 SOURCE. Qua illy Counts, LLC (hnp:/fw.vw.qua hlyco unIS.nel)



Type of peak lIour being reporte d' Intersection Peak Method for determining peak hour' Total Enter illg Volume

INTERSECTION: OR-47-24th Ave
WEATHER:

ac JOB # : 10261812
CATE: 6/512007

7.7 3.7

~o: 70 :"L.. . ..
0.0 • 0_0 .I \, 5.1 • 7.6

0.0 . ... . 0_0

14 .3

Lt

. ~:] .

I
t ,

'SEE LEGEND SHEET

24th Ave
(Westbound) TOTAL

HOURLY

Left Thru Right U TOTAL S

8 ° 14 0 248
9 0 13 0 216
'6 0 19 0 232
5 0 10 0 259 955
7 0 12 0 239 946
4 0 11 0 246 976
6 0 15 0 247 991
8 0 11 0 269 1001
7 0 23 0 247 1009
3 0 15 0 265 1028
2 1 0 274 1 5
2 0 8 0 215 ' 00 1

0.0 • 0.0 " r 15.0 .
.. t ..1 0:35 :0'
7.3 3.4

I OR-47 J

~ .. t .. L
~ ~~
~ V ..I" t .. ,

[ 24thAve 1

Peak-Hour: 4:45 PM - 5:45 PM534 489

• t L10.961
o 511 23.. . ..

0 . 0 .1 \' 59 . 79

10.00 1 0 • ~ • a 10.67 1

0 . 0 ",\ 1' 20. 35

1 0" 4~ ~'10.881
• t

531 442
I OR-47 )

~ ..L
° t ~ t 3

I ~'

5-MIN COUNT OR-47 OR-47 24th Ave
PERIOD (Northbound} (Sou thb ound ) (Eastbound)

BEGINNING AT Left Thru Right U Left Thru Righ t U Left Th,u Righ t U

3:00 PM 0 102 4 0 9 111 0 0 0 0 0 0
3:15 PM 0 104 8 0 4 78 0 0 0 0 0 0
3:30 PM 0 96 2 0 10 89 0 0 0 0 0 0
3:45 PM 0 90 7 0 10 137 0 0 0 0 0 0
4:00 PM 0 84 3 0 5 128 0 0 0 0 0 0
4:15 PM 0 91 2 0 8 130 0 0 0 0 0 0
4:30 PM 0 109 6 0 8 103 0 0 0 0 0 0
4;45 PM 0 121 5 0 6 118 0 0 0 0 0 0
5:00 PM 0 76 2 0 6 133 0 0 0 0 0 0
5:15PM 0 109 3 0 7 128 0 0 0 0 0 0

PM 124 2 4 1 0 0
5;45 PM 0 80 2 0 8 115 0 0 0 0 0 0

PE AK 15·MIN
FLOW RATES Left

All Vehicles 0
Heavy Trucks 0
Pedestrians
Bicycles
Railroad
Slopped Buses

Northbound
Thru Right U

496 8 0
12 0
o

Southbound
Left Thru Right U

16 528 0 0
8 24 0

o

Eastbound Westbound
Left Thru Righ t U Left Thru Right U

0 0 0 0 8 0 40 0
0 0 0 0 0 0

0 8

TOTAL

1096
44
8

Counter Comments:

Report genera ted on 612012007 SOURC E. Quality Counts , L.L.C (http./Iwww_Q1l3 litYCOllnts .net)



Melhod for de termining peak ncur: Total Entering V r eType of peak hour being reported' Intersection Peak orurn
INTERSECTION: Elm St--OR 47 QC JOB #: 10261807
WEATHER: DATE: 6/5/2007

~ '.~i3 L
Peak-Hour: 4:30 PM .- 5:30 PM 28 3.8

~4 : 0.0'L.66 1 39.. . .. .. ...
664 +53 J 1. 69 .. 667 [ OR 47 1 5.3 .. 3.8 j \. 4.3 ... 52....,
10.90 I 403 ..~ . 590 10.92 1 7.7 ... . .. 5.0

457 ... 1

"' r 8 ... 468

~
7.2 ... 0.0 ,. r 0.0 ... 6.6

1 8" 1" r6 1
.. t ,.10.561 1 0: 0.0 ;°1.. .

10 45 0_0 0.0
[ElmSt ]

Q-~
[ ElmSt 1

~ ..L ~ .. L- -- - - .. •

I t to J~ \.1 + ~ ..

.. r

I ~I L{} I" t ..
I~~ L RTH

4-

~ .. L ~ • L
t ~v'~t -+ + re1 ..

* 0 -1'0
(j ~c I +1

I " I I
t

I
·SEE LEGEND SHEET

5-MIN COUNT Elm St Elm St OR 47 OR 47
PERIOD (Northboun d) (Southbound) {Eastbound} (Westboundl TOTAL

HOURLY
BEGINNING AT Left Thru RiQht u Left Thru RiQht U Left Thru RiQht U Left Thru Riaht U TOTALS

3:00 PM 1 1 3 0 13 0 14 0 7 89 3 0 4 102 10 2 249
3:15 PM 2 0 2 0 8 1 10 0 11 99 1 0 1 97 14 0 246
3:30 PM 2 2 5 0 10 2 18 0 15 90 4 0 2 109 17 1 277
3:45 PM 3 5 8 0 10 1 13 0 20 96 2 0 2 120 12 0 292 1064
4:00 PM 1 2 2 0 7 1 23 0 11 89 2 0 3 133 19 0 293 1108
4:15 PM 0 2 0 0 7 4 19 0 8 96 1 0 5 150 18 0 310 1172
4:30 PM 6 4 10 0 8 0 13 0 10 117 0 0 3 126 13 0 310 1205
4:45 PM 1 0 3 0 11 0 18 0 14 100 0 0 3 15 1 19 0 320 123315:00 PM 0 4 5 0 9 1 20 0 16 92 1 0 2 163 16 0 329 1269 1
5:15 PM 1 3 8 0 11 0 15 0 13 94 0 0 0 150 21 0 316 1275
5:30 PM 1 2 0 0 8 0 17 0 9 113 0 0 1 133 7 0 291 1256
5:45 PM 0 2 1 0 7 0 20 0 18 77 0 0 1 145 15 0 286 1222

Northbound Southbound Eastbound Westboun dPEAK 15-MIN
FLOW RATES Left Thru Right U Lefi Thru Right U Left Thru Right U Lefi Thru Right U TOTAL

All Vehicles 0 16 20 0 36 4 80 0 64 368 4 0 8 652 64 0 1316
Heavy Trucks 0 0 0 0 0 4 0 32 0 0 24 0 60
Pedestrians 0 0 0 0 0
B icycles
Rai lroad
S lopped Buses

CounterComments:

Report generated on 612012007 SOURCE . Qualit y Counts, LLC (httpJfvMw .quahlycounts.nel)



MethodfordeterminIng peakhour' Total Enler'n VolType of peakhourbeingreported' Intersection Peak , 9 om,
INTERSECTION: Maple SV Fern Hill Rd--OR-47 QC JOB # : 10261813
WEATHE R: DATE: 6/5/2007

~ '4' 't' L Peak-Hour: 4:00 PM -- 5:00 PM 3.' 3.4
10.80 I ~o: 77 :3L55 26 24., . .. .. ...

708 +28 J '\. 50 ... 706 I OR·47 I 10.2 ... 0.0 J \. 8.0 ... 13.0

@;ill 375 ...~ . 594 10.82 1 6.9 ... . ... ~ . 10.1
'~ e-

448 + 45 "\. .f' 62 + 461

~
9,6 + 37.8,,\ r 45.2 ... 6.9

,'~ to ~21
.. ...

10,92 1 , 20:14:'1
• t

133 191 35.3 8.9
[ Maple SU Fern Hill Rd ]

Q~!d&
[ Maple SUFern Hill Rd 1

~ ..L ~ .. • .. L
t ~ to J ~~0 . ~ .

~ r, ~I <if ," • ..
I~+ L RTH

.....

~ L
.-

~ L.. •rx: -.J

~~o ~o .. • +
~ ~. , +1, " I , • I

' SEE LEGEND SHEET

5·MIN COUNT M(~le SU Fernd~i .•. M~~le SU Fernd7i .., OR-47 OR-47
PERIOD Northbound Southbound (Eastbound) (Westbound) TOTAL

HOURLY
BEGINN ING AT Le. Thru Ri ht U Lett Thru Ri ht U Left Thru Ri ht U Left Thru Ri ht U TOTALS

3:00 PM 9 6 17 0 5 10 15 0 8 92 7 0 8 94 8 0 279
3:15 PM 16 10 15 0 2 14 9 0 6 103 4 0 8 87 8 0 282
3:30 PM 10 13 11 0 7 9 10 0 3 88 11 0 9 110 9 0 290
3:45 PM 12 8 12 0 2 12 13 0 9 93 12 0 7 109 7 0 296 1147
4' 12 1 1 7 7 4 1
4:15 PM 20 17 14 0 5 9 13 0 2 102 4 0 10 141 11 0 348 1316
4:30 PM 13 13 16 0 8 6 13 0 9 105 16 0 15 125 7 g 346 1372
4:45 PM 14 21 17 0 4 3 20 0 10 95 9 0 13 151 17 374 1450
5:00 PM 13 20 9 0 2 9 15 0 9 85 13 0 16 152 17 0 360 1428
5: 15 PM 11 12 9 0 5 11 22 0 8 104 8 0 17 149 10 0 366 1446
5:30 PM 8 14 13 0 4 15 12 0 13 96 4 0 10 126 13 0 328 1428
5:45 PM 15 14 10 0 2 5 15 0 11 76 6 0 8 131 10 0 303 1357

Northbound Southbound Eastbound WestboundPEAK 15·M IN
FLOW RATES Left Thru Right U Left Thru Righ t U Left Thru Righ t U Left Thru Right U TOTAL

All Vehicles 48 76 60 0 28 32 36 0 28 292 64 0 96 708 60 0 1528
Heavy Trucks a 0 0 4 4 0 0 28 24 56 84 8 208
Pedeslrians 0 0 0 0 0
Bicycles
Railroad
Stopped Buses
Counter Comments:

Reportgeneratedon 612012007 SOURC E. Qua lity Counts, LLC (htlpJIwww_Qualilycounts.net)



Type of peak hour being reported' Intersection Peak Method for determining peak hour" Total Entering Volume

INTERSECTION: OR-47--Martin Way
WEATHER:

QC JOB #: 10261811
DATE: 6/5/2007

t

L•
. reJ ·

4.3 2.7

~O: '.8 :oL.. ...
0.0 • 0,0 .J t. 2.3 + 4.3

00 . __. _ . 0.0

0,0 • 0.0 .,. (' 4.5 • 2.9

... t ..1 0: 2.7 :'1
4.6 3,0

[ OR·47 I

~ ..... L
~ ~~
'\ V rl ... t~1

[ Marti n Way 1

Peak-Hour: 4:45 PM •• 5:45 PM256 338

• t L10 96 1
a 231 25.. . ..

O +o .i "- 43+ 351

10.00 1 a • ~ • a 10.941

0 .0 " (' 308. 204

1 O:I~!; I:T-
539 474

[ OR·47 I

~ ..L
o t '~ t 0

I ~I

·SEE LEGEND SHEET

226 1039

268 1031
258 1041
274 1059
2 10 1

245
213
225
265 948
248 951
256 994
259 1028

OR-47 Martin Way t:.~rtin wa~l{Southbound) iEastbou~d) estbound
Left Thru Right U Left Thru Right U Left Th ru Right U

2 72 0 0 0 0 0 0 47 0 37 0
8 44 0 0 0 0 0 0 39 0 8 0
6 49 0 0 0 0 0 0 51 0 6 0
11 62 0 0 0 0 0 0 84 0 10 0
4 65 0 0 0 0 0 0 69 0 15 0
5 61 0 0 0 0 0 0 78 0 10 0
12 61 0 0 0 0 0 0 54 0 7 0
6 47 0 0 0 0 0 0 75 0 12 0
7 62 0 0 0 0 0 0 81 0 8 0
8 55 0 0 0 0 0 0 81 0 7 0
4 67 0 0 0 0 0 0 71 16 0
7 35 0 0 0 0 0 0 89 0 6 00 55 34 0

080 480
060 400
075 480
080 430

o 70 17 0
0 66 480
0 66 470
0 55430
o 61 34 0
063 390
0 80 450

OR-47
(Northbound)

Left Thru Righ t U

4:45 PM
5:00 PM
5:15 PM

: OP M

3:00 PM
3:15 PM
3:30 PM
3:45 PM
4:00 PM
4:15 PM
4:30 PM

5:45 PM

5-MIN COUNT
PERIOD l-o::.-'~""'~'r.-vr+o::.-'~=""iii02e,,+o::.-'~~"iii"i!.-rr+o::;.-'~~"iii"i!.-rr-1 TOTAL HOURLYBEGINNING AT TOTALS

PEAK 15-MIN
FLOW RATES Left

All Vehicles 0
Heavy Tr ucks 0
Pedestrians
Bicyc les
Railroad
Slopped Buses

Northbound
Thru Right U

320 172 0
8 8
o

Southb ound
Left Thru Right U

16 268 0 0
o 0 0

o

Eastbound Westbound
Left Thru Right U Left Thru Right U

0 0 0 0 284 0 64 0
0 0 0 16 0 0

0 0

TOTAL

1124
32
o

Counter Comments:

Report generated on 6/20f2007 SOURCE. Quali ty Counts , l l C (hllpJl www.qualllycounts.net)



Type of peak hour being reported: iotersecuon Peak Melhod for dele rmlOing oeee hour: Total Entering Voiume

~ ..Lt ~~~~~ t0"""
1~,. "" Ti,I ",

5-MIN COUNT OR-47 OR·47 ,,"OP'''SI",
PERIOD {Northbound\ fSouthbound \ Eastbound

BEGINNING AT Left Thru Rieht U Left Thru Richt U Left Thru RiCht U
3:00 PM a 110 a a 5 100 a a a a a a
3:15PM a 117 a a 6 99 a a a a a a
3:30 PM a 104 a a 3 119 a a a a a a
3:45 PM a 100 a a 6 122 a a a a a a
4:00 PM a 97 1 a 5 169 a a a a a a
4:15 PM a 115 a a 4 159 a a a a a a
4:30 PM a 132 a a 6 127 a a a a a a
4;4 PM 118 a 10 171 a a a a
5:00 PM a 96 a a 7 162 a a a a a a
5:15 PM a 124 a a 7 165 0 0 a 0 a a
5:30 PM a 103 0 0 31 148 a a a a a a
5:45PM a 80 a a 39 144 0 a a a 0 a

L•

1
• ,

'S EE LEGEND SHEEl

"poPlarSt
Westboundl TOTAL

HOURLY
Left Thru Richt U TOTALS

2 ° 10 a 227
4 a 13 a 239
7 a 12 a 245
4 a 13 a 245 956
5 a 16 a 293 1022
3 0 14 a 295 1078
6 a 27 a 298 1131
4 17 20 120
14 a 14 a 293 1206
7 a 12 g 315 1226
6 a 29 317 1245
6 a 26 a 295 1220

2.7 3.3

~o: 2.9 -l.... ."
0.0 • 0.0 J" t. 1.4 . 1.0

0,0 . . ... .. 0.0

-0,0 + 0.0 '\ ¥' 0.0 • 0.0

1 0: t,;o,
2.8 3.6

I OR-47 ]

.; ... "L
~ ~~
.. V I'

I"''''

ac JOB #: 10261817
DATE: 6/512007

[ Poplar5t 1

Peak-Hou r: 4:45 PM -- 5:45 PM

• 103

[ill]
+ 55

I 7.~ 0.96 ~.3 L
-----l 0 646 55.. . "

a + 0J" t. n

10.001 a • ~ • a
a ... a '\ (' 31

., . "
1 0 441 0

10.89 1
• +

677 44 1
I OR-47 J

~ ..L
° t ~ to
I ~'

INTERSECTION: QR-47·-Poplar si
WEATHER:

PEAK 15·MIN
FLOW RATES Left

All Vehicles 0
Heavy Trucks 0
Pedestrians
Bicycles
Railroad
Stopped Buses

Northbound
Thru Right u

472 0 0
8 a
a

Sout hbound
Left Thru Right U

406840 0
o 32 0

a

Eastbound Westbound
Left Thru Right U Left Thru Right u
a a a a 16 0 68 a
a 0 a a 0 a

0 a

TOTAL

1280
40
a

Counter Comments:

Report ceneratec on 6120/2007 SOURCE. Ouauiy Counts, LLC (hllP./Iwww.qualitycounls.nel )



Type of peak hour being reported' Intersection Peak Method fo r determining peak hour' Total Entering Vo lume

INTERSECTION: B St·.pac ific Ave
WEATHER:

QC J OB #: 1026 1819
DATE: 6/512007

L•

1 9 1.5

~12 : 1 0 'L,.. ...
1.8 ... 0.0 j ~ 2.7 ... 2.5

0.0 .. ,~~ ... 13

6.3 + 6.6 .,. r 7.2 + 0.0

" t ,.

13 ~ 0.0 ;°1
5.8 2_D

[ B SI I

~ ..... L
~ ~~
.. V r

I" t "1

[ Pacific Ave 1

Peak-Hour: 4:30 PM -- 5:30 PM

'" 73 ... 634

... 450 10.961

r 111+ 1

104 134

• t L10.85 1
8 96 0.. . ..

512 ... 16 .J

10.871 1 ..~

364 • 347 ~

" t ,.

1 54 45 a
10.68 1

t t
554 99
[BSt I

~ ..L
° t ~ t 1

I ~I

' SEE LEGEND SHEET

5-MIN COUNT B SI
PERIOD (Northbound)

BEGINNING AT Left Thru Rlcht U

3:00 PM 7 10 0 0
3:15 PM 19 13 0 0
3:30 PM 26 12 0 0
3:45 PM 12 3 0 0
4:00 PM 7 12 0 0
4:15 PM 8 12 0 0
4:30 PM 17 15 0 0
4:45 PM 9 13 0 0
5:00 PM 14 7 0 0

"
PM 14 1

5:30 PM 9 7 0 0
5:45 PM 13 9 0 0

B SI Pacifi c Ave Pacific Ave
(Southbound\ (Eastbound\ (Westbound\

Left Thru Rlaht U Left Thru Rh:lhl U Left Thru Rlaht u
0 28 8 0 3 0 73 0 32 79 17 0
0 37 7 0 3 0 59 0 28 83 24 0
0 34 8 0 6 0 100 0 25 99 16 0
0 24 1 0 2 0 112 0 32 78 16 0
0 37 1 0 1 0 96 0 30 94 15 0
0 26 3 0 9 0 69 0 31 93 19 0
0 24 4 0 5 1 97 0 22 109 10 0
0 29 1 0 3 0 78 0 28 117 16 0
0 24 2 0 4 0 83 0 30 105 25 0

4 89 1 119
0 21 2 0 4 0 82 0 21 12 2 18 0
0 14 0 0 3 0 95 0 25 127 16 0

257
273
326
280
293
270
304
294
294

09
286
302

HOURLY
TOTALS

1136
1172
1169
1147
1161
1162
121
1183
1191

PEAK 15-MIN
FLOW RATES Left

All Vehicles 56
Heavy Trucks 0
Pedestrians
Bicycles
Railroad
Stopped Buses

Northbound
Thru Right U

40 0 0
o 0
4

Southbound
Left Thru Right U

o 76 4 0
o 0 0

o

Eastbound Westbound
Left Thru Right U Left Thru Right U

16 0 356 0 124 476 88 0
0 0 20 4 4 0

0 0

TOTAL

1236
28
4

Counter Comments:

Report generated on 612012007 SOURCE . Qua lity Counts, LLC (hltpJIIWIIN_qualllycounls.net)



Type of peak hour being reported' Intersection Peak Method for determining peak hour Total En lering Volume

L•

•

QC JOB #: 10261820
DATE: 6/5/2007

3.1 0.0

~3: 3.2 :oL.. . ..
2.1 . 0.0 .3 "- 0.0 + 2.0

0.0 + -"'... _ ... 2.0

0.0 + 0.0 "'\ r 0.0 + 0.0., ...1 0:0.0 :°1
2.3 0.0

[ College Way 1Counci l St )

~ .. ... L
~ ~~
.. V ..

1"'''1

I Pacific Ave )

Peak-Hou r: 4:30 PM -- 5:30 PMI ~~~ L-.-J 33 31 0.. ...
873 +0 .1 "- 8+ 861

10.00 1 0 • ~ . 840 10.971

a • a "\ (' 13 . a

I 0:10~0 1:1
44 °

[ College Way I Council St )

~ +.L
8 t ~ t 5

I ~I

INTERSECTION: College Way 1Council St-Pactrlc Ave
WEATHER:

' SEE LEGEND SHEET

238 924 I
226 919
225 925
232 921
222 905

222
223
183
220 848
231 857
219 853
236 906

o 0
o 0
o 0
o 0
o 0
o 0
o 0

2 0
1 0

o 0
o 0
8 0

Righ t U

220
203
201

206
207
168
20 1
216
203
216

221
203

Thru

~~cific Ave
(westbound)

4
3
1

6
8
4
6
3
6
5

2
4

Left

o Q Q Q

o 0 0 0
o 0 0 0

o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0

o 0 0 0
o 0 0 0

.~ac ific Ave
(Eastbound)

l eft Thru Righ t U
3 0
5 0
2 0
6 0
5 0
3 0
8 0

4 0
8 0

9 0
8 0
8 0

Right U

7
3
9
7
7
7
7

3
6

5
12
7

Thru

Co!~ege Way 1~~u...
,Southbound)

o
o
o
o
o
o
o

o
o

o
o
o

Le'
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0

Right U

o
o
o

o
o
o
o
o
o
o

o
o

Co!!ege Way 1~.o u...
(Northbcundl

o
o
o

o
o
o
o
o
o
o

o
o

Lett

3:00 PM
3:15 PM
3:30 PM
3:45 PM
4:00 PM
4:15 PM
4:30 PM

5:30 PM
5:45 PM

I 4:45 PM
5:00 PM
5:15PM

5·MIN COUNT

PERIOD h=~:2:""'2i,:!-"t.~~2""::2'2-"t.c=~~"":""',,",,+'~,-";c.="":~CJc-..-i TOTAL ~OOTUftsYBEGINNING AT

PEAK 15·MIN
FLOW RATES l eft

All Vehicles 0
Heavy T rucks 0
Pedestrians
Bicycles
Railroad
Stopped Buses

Nort hbo und
Thru Righl U

o 0 0
o 0
4

Southbound
left Thru Right u
020360
0 40

24

Eastbound Westbound
Left Thru Right U Left Thru Right U

0 0 0 0 16 880 0 0
0 0 0 0 24 0

4 16

TOTAL

952
28
48

Counter Comments:

Report genera led on 6120/2007 SOURCE. Quality Count s, LLC (http://WNw.Quahtycounls.net)



Type of peak hour being reported ' Intersect ion Peak Method for determining peak hour' Total Entering volume

INTERSECTION: E St--Pacific Ave
WEATHER:

QC JOB #: 10261821
DATE: 6/5/200 7

.. °
10.00 I

.. °

Peak-Hour: 3:30 PM -·4:30 PM

[ Pacific Ave 1

10.6 5.7

~19: 97 -L
.,J • ..

17,4 <to 14.5 ..1 ~ 0.0 <to 0.0

0.0 + ... .. 0.0

11.9 . 10.9-. r 0.0 .. 0.0

" .,.1 16: 4.1 :01
10.2 6.9
I ESt]

~.,J ... L
~ ~~.. V r

1"'''1

.. ~ .
L•

1
•

1
' SEE LEGEND SHEET

r::eCifi c AV~)
estbound TOTAL

HOURLY

Le' Thru Ri ht U TOTALS

0 0 0 0 173
0 0 0 0 194

0 2 6
0 0 0 0 195 828
0 0 0 0 201

~~0 0 0 0 207 B 9
0 0 0 0 221 824
0 0 0 0 214 B43
0 0 0 0 199 B41
0 0 0 0 224 B5B
0 0 0 0 37 674

6 0 13 0
2 0 14 0
2 5

8 0 24 0
13 0 21 0
5 0 20 0
2 0 24 0
o 0 1 0

18 0 32 0
4 0 38 0
7 0 18 0

,~ac ific Av~.
(Eastbound I

Left Thru Ri ht U

o 60 3 0
o ~~ 6 0
o 6~ 8 0

o 54 12 0
o 55 18 0
o 47 9 0

o 57 8 0
o 59 7 0
o 58 3 0
1 78 4 0
o 12 0 0

ESt
(Southbound)

Left. Thru Ri ht U

18 64 0 0
10 82 0 0
8 97 0 0

15 73 0 0
33 72 0 0
53 72 0

14 110 0 0
11 103 0 0
14 99 0 0
7 108 0 0
o 24 0 0

ESt
(Northbound)

Left Thru Ri ht U

4:30 PM
4:45 PM
5:00 PM
5:15 PM
5:30 PM

3:00 PM
3:15 PM
3:30 PM
3:45 PM
4:00 PM
4:15 PM

5-MIN COUNT
PERIOD

BEGINNING AT

PEAK 15·MIN
FLOW RATES Left

All Vehicles 212
Heavy Trucks 40
Pedestrians
Bicycles
Railroad
Sto ppe d Bu ses

Northbound
Thru Right U

288 0 0
24 0
o

Southbound
Left Thru Right U

o 188 36 0
o 20 8

B

Eastbound Westbound
Lett Thru Right U Le' Thru Right U

104 0 236 0 0 0 0 0
B 0 24 0 0 0

0 0

TOTAL

1064
124
B

Counter Comments:

Report generated on 612012007 SOURCE. Quahty Co unts. LLC (hltP./Iwww.qual llycounts .net)



Type or peak hour being reported; Intersect ion Peak Method for determining peak hour: Total Entenng Voiume

INTERSECTION: Elm St-Paclric Ave
WEATHER:

QC JOB # : 10261822
DATE: 6/5/200 7

L•

•

00 4.2

~o: 0.0 :oL.. ...
4.6 + 0.0 .J t. 16.7 + 4.5

0.0 . , ~ . 4.6

0,0 + 0,0 "\ ~ 1.7 + 0.0

... t ..1 52.. 0.0 :oj
1-4 3.9

[ElmSt 1

~ ..... L
~ <6>:

----l'" · .. rj

r Pacific Ave 1

Peak-Hour: 3:45 PM •• 4:45 PM

L
18 24
.. t10.56 1

6 12 0.. ...
978 +0 .1 t. 6 + 978

10.001 a • ~ . 914 [§]I]
0 +0 " ~ 58+ 0... ...
1 58 18 0

10·" 1
.. t
70 76

[EImSt 1

~ ..L
4 t ~ t 8

I ~j

' SEE l EGEND SHEET

253 966
267 987
293 10401

246
240
227

259 1072
232 1051
255 1039
257 1003
270 1014
257 1039

TOTAL
HOURLY
TOTALS

14 213 2 0
12 207 2 0
19 183 0 0

10 227 4 0
12 203 1 0
18 210 1 0
18 226 3 0
17 231 0 0
26 212 2 0

8 218 0 0
22220 10
18 249 1 0

.~ac ific Ave.,
IWestbou nd}

Left Thru Ri~ht U
o 0 0
o 0 0
o 0 0

o 0 0
o 0 0
o 0 0
o 0 0
o 0 0
o 0 0

o 0 0
o 0 0
o 0 0

Thru Right U

.~ac ific AV~.
(Eastbound)

o
o
o
o
o
o
o
o
o
o

°°

Left
5 0
3 0
o 0
1 0
1 0
1 0
3 0
o 0
2 0
o 0
1 0
1 0

Right U
3
2
3

o
3
3
1
1
1

1
3
8

ElmSt
(Southbound)

o
o
o
o
o
o
o
o
o
o
o
o

Left
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0

Right U

6
5
6

3
5
4

1
4
4
1
4
3

ElmSt
{Northbound}

6
9
18
19
15
10,.
9
17
8
16
12

Left
3:00 PM
3:15 PM
3:30 PM

4:30 PM
4:45 PM
5:00 PM
5:15 PM
5:30 PM
5:45 PM

3:45 PM
4:00 PM

I 4:15 PM

5-MtN COUNT

PERIOD 1-o=-""2'",,,;sO!-..--h=-"':c.=:"':'iSc:!-..--h=,,",,~""iEi!c-vr:h=~:'=""'<2.".--..--IBEGINNING AT

PEAK i s-Mi N
FLOW RATES Left

All Vehicles 40
Heavy Trucks 0
Pedest rians
Bicycles
Railroad
Slopped Buses

Northb ound
Thru Right U

24 0 0
o 0
4

Southbound
Left Thru Right U

o 32 4 0
o 0 0

12

Eastbound Westbound
Left Thru Right U Left Thru Right U

0 0 0 0 72 996 4 0
0 0 0 4 36 4

0 4

TOTAL

1172
44
20

Counter Comments '

Report generated on 612012007 SOURC E. Qua lity Counts. LLC (http://www. quahtycounts.net)



Melhod for determ ining peak hour - Total Enler' ng VolumeType of peak hour being reported ' Intersectio n Peak ,
INTERS ECTI ON : Ma in St-Paclnc Ave QC JOB #: 1026 1823
WEATHER: DA TE : 6/5/2007
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5· MIN COUNT Main 5t MainSt Pacific Ave Pacific Ave
PERIOD (Nort hbound) {Southboundl (Eastbound\ lWestbounttl TOTAL

HOURLY

BEGINNING AT Left Th ru RiQht U Left Thru RiQht U Left Thru RiQht u Left Thru Rjaht U TOTALS

3:00 PM 8 11 0 0 0 48 6 0 0 0 0 0 10 13' '9 0 266
3 :15 PM 5 21 0 0 0 44 9 0 0 0 0 0 17 155 35 0 286
3:30 PM 6 17 0 0 0 58 16 0 0 0 0 0 8 133 32 0 270
3:45 PM 7 16 0 0 0 47 9 0 0 0 0 0 13 142 '7 0 281 1103
4:00 PM 4 15 0 0 0 34 8 0 0 0 0 0 19 162 41 0 283 1120
4:15 PM 4 11 0 0 0 47 5 0 0 0 0 0 12 143 52 0 274 1108
4:30 PM 2 16 0 0 0 33 15 0 0 0 0 0 25 159 34 0 284 1122
4:4 PM 11 46 1 2 1 7 1 1160
5:00 PM 10 15 0 0 0 34 10 0 0 0 0 0 19 15 8 36 0 282 1159
5;15 PM 6 10 0 0 0 31 9 0 0 0 0 0 10 161 '3 0 270 1155
5:30 PM 7 11 0 0 0 34 , 0 0 0 0 0 5 159 50 0 270 1141
5:45 PM 5 12 0 0 0 30 8 0 0 0 0 0 17 154 35 0 261 1083

Northbound Southbound Eastbound WestboundPEAK 15-MIN
FLOW RATES Left Thru Right U Left Thru Right u Left Thru Right U Left Thru Right U TOTAL

All Veh icles 44 80 0 0 0 18' 52 0 0 0 0 0 92 676 148 0 1276
Hea vy Trucks 8 0 0 0 0 0 0 0 0 0 16 0 24
Ped estr ians 12 4 20 8 44
Bicycles
Ra ilroad
Stopped Buses

Counter Comments'

Report genera led on 6/2012007 SOURCE. Qua li ty Counts. LLC (hll p.llwww.qualrtycounts.net)



Type of peak hour being reported' Intersection Peak Method for determining peak hour ' Total Entering Volume

INTERSECTION; Sunse t Dr--26th Ave
WEATHER:

QCJOB #: 1026182 5
DATE: 6/512007
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131
142
156
170
181
198
215 I
23 1
240

HOURLY
TOTALS

12 0
9 0
9 0

4 0
6 0
5 0
2 0
5 0
5 0
10 0
4 0
13 0

Rtuht U

o
o
o

o
o
o
o
o
o
o
o
o

Thru

26th Ave
(Westbound)

o
o
2
o
1
o
o
1
o
1
o
2

Left

o 0 0 0
o 0 0 0
o 0 0 0

o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0
o 0 0 0

26th Ave
(Eastbound)

l eft Thru Riqht U

o 0
o 0
o 0

o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0

Riqht U

6
13
10
18
17
24
15
9
19
20
23
21

Sunset Dr
(Southbound)

4
2
5

8
10
3
3
2
6
2
6
6

Left

1 0
1 0
1 0

o 0
o 0
1 0
3 0
1 0
2 0
o 0
1 0
2 0

Riqht U

30
24
17

12
8
8
9
15
14
16
25
18

Suns et Dr
(Northboundl

o
o
o
o
o
o
o
o
o
o
o
o

Left

5-MIN C O U NT

BE~~~II~~ AT h=--"'!2""'~Cf--..--hc=~""'=:2'C'f-..--hc=~~=~"'..---h="'>';;c.="",~C'c-..-I TOTAL

PEAK 15-MIN
FLOW RATES Left.

All Vehicles 0
Heavy Trucks 0
Pedestrians
Bicycles
Rai lroa d
Stopped Buses

Northbound
Thru Right u

120 4 0
4 0
o

Southbound
Left. Thru Right u

16 80 0 0
o 0 0

o

Eastbound Westbound
Left Thru Right U Left Thru Right U

0 0 0 0 4 0 48 0
0 0 0 0 0 0

0 0

TOTAL

272
4
o

Counter Comments.'

Report genera ted on 612012007 SOURCE . Quality Counts, LLC (h ltp.lIwww,QlIality counlS.nel)



Type of peak hour being reported ' intersecuon Peak Method fo r determining peak hour' Total Enteri ng Volume

INTERSECTiON: Sunset Dr--Willamina Ave
WEATHER:

QC JOB #: 10261824
DATE: 61512007
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Sunset Dr
(Southbound)

5-MIN COUNT
PERIOD

BEGINNING AT

Sunset Dr
(Northboundl

Left Thru Right U Left Thru Right U Left

~lIramina A.~e
(eastbcund)
Thru Right U

~iIIaminaA'!.e
(Westbound!

Left Thru Right U
TOTAL

HOURLY
TOTALS

3;00 PM
3:15 PM
3:30 PM
3:45 PM
4:00 PM
4:15 PM
4:30 PM
4:45 PM
5:00 PM
5:15PM

I 5:30 PM
5:45 PM

4 13 1 0
2 12 0 0
4 9 0 0
1 12 0 0
3 13 1 0
8 13 2 0
6 20 1 0
5 20 0 0
6 21 2 0
8 33 2 0
9 30 0 0
11 12 1 0

1
4
1
1
3
3
o
o
3
o
3
3

9
18
11
14
17
23
14
13
18
16
23
19

8 0
9 0
11 0
6 0
15 0
15 0
16 0
11 0
9 0
8 0
20 0
13 0

3
4
11
9
6
3
5
5
9
6
12
7

1 4 0
1 7 0
o 3 0
3 4 0
1 5 0
3 5 0
o 4 0
o 1 0
o 10 0
o 5 0
o 3 0
2 8 0

1 2 1 0
o 4 2 0
1 1 6 0
2 0 2 0
1 2 0 0
2 3 2 0
o 1 1 0
1 0 1 0
o 0 2 0
o 1 2 0
1 1 2 0
o 2 2 0

48
63
58
54 223
67 242
82 261
68 271
57 274
80 287
81 286
104 322 I
80 345

PEAK 15-MIN
FLOW RATES Left

All Vehicles 36
Heavy Tr ucks 0
Pedes tr ians
Bicycles
Railroad
Stopped Buses

Northbound
Thru Right U

120 0 0
o 0
o

Southbound Eastbound Westbound
Left Thru Right U Left Thru Right U Left Thru Right u
12 92 80 0 48 0 12 0 4 4 8 0
0 0 0 4 0 0 0 0 0

0 8 0

TOTAL

416
4
8

Counter Comments:

Report generated on 612012007 SOURCE. Quality Counts, LLC (hltp JIwww.quahtycounls.nel)



T)'l>e Ofpeak houl De,og le pOrlatt euersecncn Pea" u emce for Cleter lT\lO,ng pea~ hOur Total En lef lfl9 Volume

INTERSECTION: Thatcher ao-wa tercrest Rd
WEATHER:

DC JOB 11 : 10261826
DATE: 6/5/2007

5-MIN COUNT l~hatcher R~} ThatcherRd ~atercrest~d
PERIOD Northbound (Southbound' Eastbound

BEGINNING AT left ThN Ri ht U left ThN RI ht U left ThN Ri ht U
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3:45 PM 4 29 0 0 0 28 4 0 3 0 0 0
4:00 PM 5 38 0 0 0 40 5 0 5 0 4 0
4;15 PM 5 43 0 0 0 32 6 0 1 0 4 0
4:30 PM 2 36 0 0 0 29 6 0 8 0 2 0
4;45 PM 10 42 0 0 0 36 4 0 2 0 1 0
5:00 PM 3 38 0 0 0 39 7 0 4 0 0 0
5:15 PM 4 42 0 0 0 30 11 0 7 0 0 0

PM 42 9 t 4
5:45 PM 3 31 0 0 0 43 9 0 4 0 1 0

2 8 1.7

~o: 35 'L.
oJ • ..

. 5 9 J ~ 00 • 0.0

0,0 .. '.- • 0 0

• 0.0 ~ r 00 • 0 0
., t ..

1 0 0. '2 :°1
3.4 t 1

I Thatcher Rd I

~
oJ • .. L

j

<6> ;•
~

I
., t ..

I
~ • L

• B ·
I

•
I

' SEE LEGEND SHEEl
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l eft Thru Ri ht U TOTALS

0 0 0 0 98
0 0 0 0 70
0 0 0 0 76
0 0 0 0 68 312
0 0 0 0 97 311
0 0 0 0 91 332
0 0 0 0 83 339
0 0 0 0 95 368
0 0 0 0 91 360
0 0 0 0 94 363

0 0 , 4 4
0 0 0 0 91 380

0.0

56

I w arercrest Rd I

() l J/\ LlTY
"CO tJ NTS

Peak-Hour: 4:45 PM •• 5:45 PM

L
176 181

~
• t

1090 1
32 144 0

oJ • ..
j ~

PEAK 15·MIN Northbound Southbound Eastbound Westbound
FLOW RATES l eft Thru Righ t U left ThN Righ t u left ThN Right u left ThN Righ t U TOTAL

All Vehicles 36 168 0 0 0 156 40 0 16 0 0 0 0 0 0 0 416
Hea vy Tr ucks 0 0 0 0 4 0 0 0 0 0 0 0 4
Pedestrians 0 0 0 0 0
Bicyc les
Railroad
Stopped Buses
Counter Comments

Report gerlera led on 6120/2007 SOURCE Quailly Coun ts. LLC (l'1 t1pjlwNw.QuahlycounlS.flel)
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October 25, 2010

REPORT ON REVIEW OF CURRENT INVESTMENT POLICY

Project Team: Paul Downey, Director of Administrative Services
Michael Sykes, City Manager

ISSUE STATEMENT : The City adopted its current Investment Policy in May 2009. The
Investment Policy requires that the policies be reviewed annually by the City Council. A copy of
the policy is attached to this staff report. Staff has reviewed the current policy with the City'S
investment advisor and at this time is not recommending that any changes be made.

BACKGROUND: The City'S first investment policy was adopted in December 1999 and
permitted investments for no longer than 18 months. With the current interest rate environment,
the City wanted more flexibili ty to be able to time the length of investments based on how
interest rates appeared to be trending. Traditionally the City invested most of its funds in the
Local Government Investment Pool (LGIP) which is managed by the Oregon State Treasury.

DISCUSSION: Currently, the City has approximately $27 million in cash and investments in all
funds. Prior to December, 2008, it was the City' s standard practice to invest almost exclusively
in the LGIP, which invests in a range of investments that are permitted by State law. Now that
the new investment policy has been implemented, the City has changed its investments. As of
September 30,2010, the City's cash was invested as follows:

Regular Checking $ 478,503.1 6
Treasuries and Agencies $12,055,847.57
State Investment Pool $ 9,642,991.32

Money Market $ 2,285,605.76
Money Market $ 1,998,798.50
Money Market $ 245,558.35
CD - 24 Month $ 240,000.00
Zero Coupon Strip $ 30,976.37

Bank of the West
Union Bank
LGIP
Umpqua Bank
Bank of the West
West Coast Bank
Columb ia Comm. Bank
Fed'I Nat' l Mtge . Assn

Total $26,978.281.03

The LGIP is currently paying 0.55% interest and has been since January 2010. The City's
investments in treasuries and agencies are paying an average of 1.40%. The City has timed these
investments so they mature at different times. Staffs goal of diversifying the City' Sinvestments
and reducing reliance on the LGIP has been achieved.

CITY OF FOREST GROVE . P.O. Box 326 · Forest Grove, OR 97116-0326 • www.forestgrove-or.gov . PHONE 503-992-3200 • FAX 503-992-3207



As a reminder, the Investment Policy discusses the scope and objectives of the investment
activities. The primary objectives, in order of importance, are

1) Legality
2) Safety
3) Liquidity
4) Return

Investments are permitted out to 36 months from the date of purchase under the revised policy.
With the low earnings rates in today's environment, the City is not investing over that time frame
but this policy is designed for use over the long-term and the interest rate environment will
eventually change.

Staff is not recommending any changes to the Investment Policy at this time as staff feels the
policy will be able to meet the needs of the City's investment strategy.

RECOMMENDATION: If Council agrees that no changes to the Investment Policy are
needed, no action is required by the Council. If the Council would like changes to the Policy,
staff requests direction so that an amended Policy may be brought back to the Council for
consideration.



INVESTMENT POLICY
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CITY OF FOREST GROVE INVESTMENT POLICY

1. SCOPE

This investment policy applies to all cash related assets included within the
scope of the City of Forest Grove's (hereafter, "City") audited financial
statements and held directly by the City. The City pools funds to provide for
a more efficient investment program. Funds held in trust for the pension
portfolios and deferred compensation funds for the employees of the City,
which have separate rules, are excluded from these policies. In addition,
funds held by trustees or fiscal agents are excluded from these policies.

All investments are subject to laws and regulations established by the State
of Oregon that are applicable to municipalities. Investment of any tax
exempt borrowlnq proceeds and any related debt service funds will comply
with arbitrage restrictions in all applicable Internal Revenue Codes.

2. OBJECTIVES

The primary objectives, in order of priority, of the City's investment activities
are as follows:

2.1 : Legality-The City's investments will be in compliance with all
federal laws, state statutes, local ordinances, and internal policies
governing the investment of public funds .

2.2: Safety - The City's investments will be undertaken in a manner to
ensure the preservation of capital and the protection of investment
principal. In investing public funds, the City will not assume
unreasonable investment risk to obtain current investment income.

2.3: Liquidity- The City's investment portfolio will remain sufficiently
liquid to enable the City to meet all operating requirements which
might be reasonably anticipated.

2.4: Return - The City will invest so as to attain a market rate of
return throughout budgeting and economic cycles taking into account
the City's investment risk constraints and cash flow characteristics.

3. STANDARDS OF CARE

3.1: Delegation of Authority: The Director of Administrative Services is
the designated investment officer for the City and is responsible for
investment decisions, under review of the City Manager. In the
absence of the investment officer, the City Manager shall perform the
duties. The investment officer is responsible for setting investment

3



procedures and guidelines which will comply with th is investment
policy.

The Accountant, under direction of the Director of Administrative
Services, is responsib le for the day-to-day operations of the
investment process which include but are not limited to recommending
what investments to buy or sell and from whom investments will be
purchased, executing the buy/sell orders, and producing necessary
reports. To further optimize the return of the investment portfolio, the
Accountant will administer an active cash management program with
the goal of maintaining historical cash flow information, i.e., debt
service, payroll, receipt of revenue, and payment of expenditures.

3.2: Prudence: The standard of prudence to be used by the investment
officer in the context of managing financial resources shall be the
prudent investor rule, which states : "Investments shall be made with
judgment and care, under circumstances then prevailing, which
persons of prudence, discretion, and intelligence exercise in the
management of their own affairs, not for speculation, but for
investment, considering the probably safety of their capital as well as
the probable income to be derived."

The investment officer and staff, acting in accordance with this policy
and exercising due diligence, will not be held personally responsible for
a specific security's credit risk, market price changes, or loss of
principal if securities are liquidated prior to maturity provided that
these deviations and losses are reported as soon as practical and
action is taken to control these adverse developments.

3.3: Ethics and Conflicts of Interest: Officers and employees involved
in the investment process shall refrain from personal business activity
that may conflict with the proper execution of the investment program,
or may impair their ability to make impartial investment decisions.
Employees and investment officials shall disclose to City Administrator
any material financial interests in financial institutions that conduct
business within this jurisdiction, and they shall further disclose any
personal financial/investment positions that could be related to the
performance of City's portfolio. Employees and officers shall
subordinate their personal investment transactions to those of the
City, particularly with regard to the timing of purchases and sales.

4. SAFEKEEPING, CUSTODY AND COLLATERALIZATION

4.1: Safekeeping and Collateralization: Purchased investment
securities will normally be delivered by either Fed book entry, DTC, or
physical delivery, and held in third party safekeeping with a designated
custodian . The trust department of a bank may be designated as
custodian for safekeeping securities purchased from that bank. The
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purchase and sale of securities will be on a delivery versus payment
basis. The custodian shall issue a safekeeping receipt to the City listing
the specific instrument, selling broker/dealer, issuer, coupon, maturity,
CUSIP number, purchase or sale price, transaction date, and other
pertinent information.

Demand deposits, time deposits and Certificates of Deposits shall be
collateralized through the state collateral pool as required by state
statute ORS Chapter 295, for any excess over the amount insured by
an agency of the United States government. Additional collateral
requirements may be required if the Administrative Services Director
deems increased collateral is beneficial to the protection of the mon ies
under the City's management.

Delivery versus payment will be required for all repurchase
transactions and with the collateral priced and limited in maturity in
compliance with ORS 294.035(k).

4.2: Approved Institutions: The City shall maintain a list of all security
brokers/dealers and financial institutions which are approved for
investment purposes or investment dealings. These may include
"primary" dealers or reg ional dealers that qualify under Securities and
Exchange Commission Rule 15C3-1 (uniform net capital rule). The City
will limit all investment activities to institutions on that list.

Written procedures and criteria for selection of financial institutions
and securities dealers will be maintained by the investment officer.
With the exception of "primary dealers" as listed on the Federal
Reserve Bank's web site, security dealers not affiliated with a bank are
required to have an office in Oregon. Any firm is eligible to make
application to provide investment services to the City, and will be
added to the list if the selection criteria are met. Additions or deletions
to the list will be made at the investment officer's discretion .

At the request of the City, the firms providing investment services will
provide their most recent financial statements or Consolidated Report
of Conditions (call report) for review. The City will periodically conduct
an evaluation of each firm's credit worthiness to determine if it should
remain on the list of approved firms. Further, there should be in place,
proof as to all the necessary credentials and licenses held by
employees of the brokers/dealers who will have contact with the City
as specified by but not necessarily limited to the Financial Industry
Regulatory Authority (FINRA) and the Securities and Exchange
Commission (SEC).

If the City hires an investment advisor to provide investment
management services, the advisor is authorized to transact with it s
direct dealer relationships on behalf of the City. A list of approved
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dealers must be submitted to the Director of Administrative Services
prior to transacting business.

4.3: Accounting Method: The City shall comply with all required legal
provisions and Generally Accepted Accounting Principles (GAAP). The
accounting principles are those contained in the pronouncements of
authoritative bodies including, but not necessarily limited to, the
Governmental Accounting Standards Board (GASB), the Financial
Accounting Standards Board (FASB), the American Institute of
Certified Public Accountants (AICPA), and the Securities and Exchange
Commission (SEC).

4.4 : Internal Controls: The investment officer shall maintain a system
of written internal controls, which will be reviewed annually by the
independent auditor or upon any extraordinary event, i.e. turnover of
key personnel, the discovery of any appropriate activity.

4.5: External Controls: The City may enter into contracts with third
party investment advisory firms when their services are deemed to be
beneficial to the City. The advisor will serve as a fiduciary for the City
and must comply with this Investment Policy. The advisor may only
act on a non-discretionary basis . Therefore, the advisor must present
investment recommendations and receive approval to execute the
recommendation from the Investment Officer, or designee, prior to
making purchases or sells on behalf of the City.

5. PERMITTED INVESTMENTS AND SUITABLE INVESTMENTS

5.1: Permitted Investments: All investments of the City shall be made
in accordance with Oregon Revised Statutes: ORS 294.035
(Investment of surplus funds of political subdivisions; approved
investments), ORS 294.040 (Restriction on investments under ORS
294.035), ORS 294.135 (Investment maturity dates), ORS 294 .145
(Prohibited conduct for custodial officer including not committing to
invest funds or sell securities more than 14 business days prior to the
anticipated date of settlement), and ORS 294.805 to 294.895 (Local
Government Investment Pool). Any revisions or extensions of these
sections of the ORS shall be assumed to be part of this Investment
Policy immediately upon being enacted.
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5.2: Suitable Investments:

Specific Types
• U.S. Treasury Obligations.
• Government Sponsored Enterprises (GSEs) Federal

Instrumentality Securities include, but are not lim ited to
Federa l Nationa l Mortgage Association (FNMA) , the Federa l
Home Loan Mortgage Corporation (FHLMC) , Federal Home
Loan Banks (FHLB) and the Federal Farm Cred it Bureau
(FFCB).

• Senior unsecured debt obligations guaranteed by the Federa l
Depos it Insurance Corporation ( FDI C) under the Temporary
liquidity Guarantee Program (TLGP); Elig ib le TLGP debt
obligations carry the full faith and credit of the United States.

• Bank Deposits and Certificates of Deposit in State Approved
Depositories

• Bankers Acceptance
• Local Government Investment Pool (up to the statutory limit

per ORS 294.810).

6. INVESTMENT PARAMETERS

6.1: Diversification: The City will diversify the investment portfolio to
avoid incurring unreasonable risks, both credit and interest rate risk,
inherent in over investing in specific instruments, ind ividual financial
institutions or maturities.

Investment Percentage Limits

• U.S. Treasury Obl igations
(Bills, notes, bonds, strips)

• U.S. Gove rnment Agency and I nstrumenta lity Securities
Of Government Sponsored Agencies

Per Issuer

• Corporate Securit ies*
TLGP debt obl igations Only - Securities must have 100%
FDIC guaranteed

• Local Government Investment Pool
(ORS 294:810 Limit)

• Time Certificates of Deposit (CD's)

• Commercial Bank Depos its * *

7
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• Bankers' Acceptances (BA's) 10%

* Corporate category many be removed upon legislative changes.

**Consolidat ion of demand account daily balances exceeding
established minimum amounts may be invested in overnight
rep urchase agreements or federal agency securities in accordance with
bank vendor agreements.

6.2 Investment Maturity

The City will not directly invest in securities maturing more than three
(3) years from the date of purchase.

a. The maximum weighted maturity of the total portfolio shall not
exceed 1.5 years. This maximum is established to limit the
portfolio to excess ive price change exposure.

b. liquidity funds will be held in the state pool or in money market
instruments maturing six months and shorter. Liquidity funds
shall, at a minimum represent 2 months budgeted outflows.

c. Core funds will be defined as the funds in excess of llqu idity
requirements . The investments in this portion of the portfolio
will have maturities between 1 day and 3 years and will only be
invested in high quality and liquid securities.

Total Portfolio Maturity Constraints :

Under 3 Days
Under 1 Year
Under 3 Years
1.5 Years

10% minimum
25% minimum
100% minimum
Maximum Weighted Average Maturity on
total portfolio.

Exception to 3 year maturity maximum: Reserve or Capita l
Improvement Project monies may be invested in securities exceed ing
three (3) years if the maturities of such investments are made to
coincide as nearly as practicable with the expected use of the funds.

Due to fluctuations in the aggregate surplus funds balance, maximum
percentages for a particu lar issuer or investment type may be
exceeded at a point in time subsequent to the purchase of a particular
issuer or investment type may be exceeded . Securities need not be
liquidated to realign the portfolio; however, consideration should be
given to th is matter when future reinvestments occur.
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6.3: Competitive Transactions-

6.3 .1: The Investment Officer will obtain telephone, faxed or emailed
quotes before purchasing or selling an investment. The Investment
Officer will select the quote which best satisfies the investment
objectives of the investment portfolio with in the parameters of this
policy. The Investment Officer will maintain a written record of each
bidding process including the name and prices offered by each
participating financial institution.

6.3.2: If the City hires an investment advisor to provide investment
management services, the advisor must provide documentation of
competitive pricing execution on each transaction . The investment
advisor will retain documentation and provide upon request.

6.4: Prohibited Investments.

The City shall not lend securities nor directly participate in securities
lend ing or reverse repurchase programs.

7. REPORTING REQUIREMENTS

7.1 : Reporting: The Accountant shall provide the City Manager and
the City Council consistent periodic reporting. These reports shall
provide an accurate and meaningful representation of the investment
portfolio, its performance versus the established benchmark, and proof
of compliance with the investment policy. Quarterly reports will at a
minimum include:

• Book Yield
• Mark to Market Report
• Holdings Report
• Transactions Report
• Weighted Average Maturity or Duration
• Compliance Report

7.2: Performance Standards: The performance of invest ments will be
measured against the performance of the Locai Government
Investment Pool, using monthly net yield of both portfolios as the
yardstick. Preservation of capital and maintenance of sufficient
liquidity will be considered prior to attainment of market return
performance. Given these considerations, the City's portfolio should
provide a net yield that is equal or better to that attained by the Local
Government Investment Pool over interest rate cycles. Additionally, a
market benchmark (Le.: 0-3 Treasury or Agency Index) will be
determined to appropriately compare to the core fund for longer term
investments based on the City's risk and return profile. Return
comparisons of the portfolio to the market benchmark wi ll be
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calculated on a monthly basis. When comparing the performance of
the City's portfolio, all fees and expenses involved with managing the
portfolio shall be included in the computation of the portfolio's rate of
return

7.3: Monitoring and Adjusting the Portfolio: The Administrative
Services Director will routinely monitor the portfolio holdings and
evaluate overall market conditions . The portfolio may be periodically
adjusted as market conditions change to comply with the City's
objectives of safety, llqutdttv and achievement of market rates of
return .

8 . AMENDMENTS TO POLICY AND ADOPTION

These investment policies may be amended at the request of the Investment
Officer, the City Manager or the City Council. Such amendments shall be
approved by the City Council in the same manner as the investment policies
were adopted.

In the event any state of federal legislation or regulation should further
restrict instruments or institutions authorized by this policy, such restrictions
shall be deemed to be immediately incorporated in this policy.

If new legislation or regulation should liberalize the permitted instruments or
institutions, use of such changes shall be available for investment only after
the City Council has approved an amendment to this policy.

The Policy shall be reviewed annually.
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9. GLOSSARY OF TERMS

Accrued Interest: The interest accumu lated on a security since the issue
date or since the last coupon payment. The buyer of the security pays the
market price plus accrued interest.
Agency Securities: Government sponsored enterprises of the US
Government.
Basis Point: One-hundredth of 1 percent. One hundred basis points equals
1 percent.
Bond: An interest-bearing security issued by a corporation, government,
governmental agency, or other body. It is a form of debt with an interest
rate, maturity, and face value, and it is usually secured by specific assets.
Most bonds have a maturity of greater than one year and generally pay
interest semiannually. See Debenture.
Bond Discount: The difference between a bond's face value and a selling
price, when the sell ing price is lower than the face value.
Broker: An intermediary who brings buyers and sellers together and
handles their orders, generally charging a commission for this service. In
contrast to a principal or a dealer, the broker does not own or take a position
in securities.
Call: An option to buy a specific asset at a certain price within a certain
period of time.
Callable: A bond or preferred stock that may be redeemed by the issuer
before maturity for a call price specified at the time of issuance.
Call Date: The date before maturity on which a bond may be redeemed at
the option of the issuer.
Collateral: Securities or other property that a borrower pledges as security
for the repayment of a loan. Also refers to securities pledged by a bank to
secure deposits of public monies.
Commercial Paper: Short-term, unsecured, negotiable promissory notes
issued by businesses.
Commission: Broker's or agent's fee for purchasing or selling securities for
a client.
Core Fund: Core funds are defined as operating fund balance which
exceeds the City's daily liquidity needs. Core funds are invested out the yield
curve to diversify maturity structure in the overall portfolio. Having longer
term investments in a portfolio will stabilize the overall portfolio interest
earnings over interest rate cycles .
Coupon Rate: The annual rate of interest that the issuer of a bond
promises to pay to the holder of the bond.
Coupon Yield: The annual interest rate of a bond divided by the bond's face
value and stated as a percentage. This usually is not equal to the bond's
current yield or its yield to maturity.
Current Maturity: The amount of time left until an obligation matures. For
example, a one-year bill issued nine months ago has a current maturity of
three months.
Current Yield: The coupon payments on a security as a percentage of the
security's market price. In many instances the price should be gross of
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accrued interest, particularly on instruments where no coupon is left to be
paid until maturity.
CUSIP: The Committee on Uniform Security Identification Procedures, which
was established under the auspices of the American Bankers Association to
develop a uniform method of identifying municipal , U.S. government, and
corporate securities.
Dealer: An individual or firm that ordinarily acts as a principal in security
transactions. Typically, dealers buy for their own account and sell to a
customer from their inventory. The dealer's profit is determined by the
difference between the price paid and the price received.
Delivery: Either of two methods of delivering securities: delivery vs.
payment and delivery vs. receipt (also called "free"). Delivery vs. payment is
delivery of securities with an exchange of money for the securities. Delivery
vs. receipt is delivery of securities with an exchange of a signed receipt for
the securities.
Discount: The reduction in the price of a security; the difference between
its selling price and its face value at maturity. A security may sell below face
value in return of such things as prompt payment and quantity purchase. "At
a discount" refers to a security sell ing at less than the face value, as opposed
to "at a premium" when it sells for more than the face value.
Fannie Mae: Trade name for Federal National Mortgage Association (FNMA).
Freddie Mac: Trade name for Federal Home Loan Mortgage Corporation
(FHLMC).
Full Faith and Credit: Indicator that the unconditional guarantee of the
United States government backs the repayment of a debt.
General Obligation Bonds (GOs): Bonds secured by the pledge of the
municipal issuer's full fa ith and credit, which usually includes unlimited taxing
power.
Government Bonds: Securities issued by the federal government; they are
obligations of the U.S. Treasury; also known as "governments."
Interest: Compensation paid or to be paid for the use of money. The rate
of interest is generally expressed as an annual percentage.
Interest Rate: The interest payable each year on borrowed funds,
expressed as a percentage of the principal.
Investment Portfolio: A collection of securities held by a bank, individual,
institution, or government agency for investment purposes.
Investment Securities: Securities purchased for an investment portfolio,
as opposed to those purchased for resale to customers.
Investor: A person who purchases securities with the intention of holding
them to make a profit.
Liquidity: The ease at which a security can be bought or sold (converted to
cash) in the market. A large number of buyers and sellers and a high
volume of trading activity are important components of liquidity.
Liquidity Component: A percentage of the total portfolio that is dedicated
to providlnq liquidity needs for the CITY.
Mark to Market: Adjustment of an account or portfolio to reflect actual
market price rather than book price, purchase price or some other valuation .
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Municipals: Securities, usually bonds, issued by a state or its agencies.
The interest on "rnunls" is usually exempt from federai income taxes and
state and local income taxes in the state of issuance. Municipal securities
mayor may not be backed by the issuing agency's taxation powers.
National Association of Securities Dealers (NASD): A self-regulatory
organization that regulates the over-the-counter market.
Par Value: The value of a security expressed as a specific dollar amount
marked on the face of the security or the amount of money due at maturity.
Par value should not be confused with market value.
Portfolio: A collection of securities held by an individual or institution.
Prudent Man Rule: A long-standing common-law rule that requires a
trustee who is investing for another to behave in the same way as a prudent
individual of reasonable discretion and intelligence who is seeking a
reasonable income and preservation of capital.
Quotation or Quote: The highest bid to buy or the lowest offer to sell a
security in any market at a particular time. See Bid and Asked.
Spread: The difference between two figures or percentages. For example,
the difference between the bid and asked prices of a quote or between the
amount paid when a security is bought and the amount received when it is
sold.
Trade Date: The date when a security transaction is executed.
Trader: Someone who buys and sells securities for a personal account or a
firm's account for the purpose of short-term profit.
Trading Market: The secondary market for bonds that have already been
issued. See Secondary Market.
Treasury Bill (T-Bill): An obligation of the U.S. government with a
maturity of one year or less. T-bills bear no interest but are sold at a
discount.
Treasury Bonds and Notes: Obligations of the U.S. government that bear
interest. Notes have maturities of one to ten years; bonds have longer
maturities.
Yield: The annual rate of return on an investment, expressed as a
percentage of the investment. Income yield is obtained by dividing the
current dollar income by the current market price for the security. Net yield,
or yield to maturity, is the current income yield minus any premium above
par or plus any discount from par in the purchase price, with the adjustment
spread over the period from the date of purchase to the date of maturity of
the bond.
Yield to Maturity: The average annual yield on a security, assuming it is
held to maturity; equals to the rate at which all principal and interest
payments would be discounted to produce a present value equal to the
purchase price of the bond.
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