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January 24, 2022

Jean Simson, City of Sherwood Planning Commission Chairperson
c/o: Erika Palmer – Planning Manager
City of Sherwood
22560 SW Pine Street
Sherwood, OR 97140

RE: LU 2012‐015 Oregon Street Business Park and LU 2012‐012 Sherwood Commerce Center

Dear Chair Simson and Planning Commissioners:

I have had the pleasure of working for Bruce and Karen Polley for the last 12 years. I left the corporate 
world after having my son and had happened upon a job opening close to home that fit what I was 
looking for. When I arrived for my interview, I fell in love with the everything from the scenic views to 
the tight knit group of employees.

Over the years Bruce and Karen have given me the tools and trust to become an integral part of their 
company and each year we continue to grow and succeed. I can honestly say that I am lucky to have the 
best employers, they recognize hard work and let us know that we are valued as an employee. 

Bruce and Karen started Blast Cleaning Services 32 years ago and hearing the story of how hard they 
worked to bring the business from the ground up inspires me. They began by working out of their home 
and Bruce would drive his station wagon all over Oregon and Washington trying to earn work and drum 
up new business. Over the years they have built a very reputable business that is needed and recognized 
by corporations large and small across the Pacific NW that I am proud to say I am a part of.

When they were able to save up enough to purchase a location for their business, they came across the 
property on Oregon Street and knew that one day it would be part of their retirement plan and leaving a 
legacy for their children. 

I will selfishly say that the day my office view is no longer looking out over Oregon Street and the 
beautiful views will be sad. However, I am beyond excited for Bruce and Karen to be able to move 
forward with the plan of developing their property and creating more job opportunities for the City of 
Sherwood. Their business has provided good careers for local families and is evidenced by their key 
employees all being long term. 

I would like to see them move forward with their business park without losing the land to Tonquin 
Ct.  Which isn’t needed or wanted by those who know Oregon St.

Sincerely,

Amy Thornton
Office Manager
Blast Cleaning Services/Air‐Tek NW
503‐625‐7058
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1‐24‐2022
Jean Simson, City of Sherwood Planning Commission Chairperson
c/o: Erika Palmer – Planning Manager
City of Sherwood
22560 SW Pine Street
Sherwood, OR 97140

Planning meeting for LU 2012‐015 Oregon Street Business Park and LU 2012‐012 Sherwood Commerce 
Center

Chair Simson and Planning Commissioners:

My name is Bruce Polley.  My wife and I own the property at 21720 Oregon St. the future site hopefully 
of the Oregon Street Business Park.  We have owned the property for 25 years.  We own and operate a 
company called Blast Cleaning Services in Sherwood that we started in our living room in 1990.

Our company services many of the largest industrial companies in the Northwest.  We provide excellent 
family wage jobs to our employees that are mostly long term employees who plan to continue the 
business.

Our goal when we bought this land was to some day develop it with a site that would provide income 
for our retirement, and a legacy for our children in our home town of Sherwood.

We were excited when we were contacted by the City of Sherwood that they were eager to incorporate 
our site and move forward with the Tonquin Employment Area.  One of the goals of the TEA is to 
provide “incubator sites” for small businesses.  Something I can relate to.  We were excited when we 
first met with the city to discuss our plans which they seemed excited about at our “Pre App” meeting.

In the last couple of years I have gotten new neighbors.  Harsch Investment Properties and Kerr 
Construction.

I was surprised when our early conversations included running a Cul‐de‐Sac down my east property 
boundary.  My property is a 9.5 acre triangle on a sloping hill.  I have two main roads on two legs of the 
triangle.  Oregon Street and Tonquin Road.  Surely they wouldn’t impose a third road around my 
property??  Would they?

The city encouraged us to meet with and work with my neighbors to find a compromise.  But those 
conversations were like “well we need to vote and its 2 to 1, soooo…”  And when I would push back with 
alternatives to Tonquin Ct the conversation ALWAYS turned to “why don’t you just sell to us and make it 
easy”.  Literally more than 10 times.  It was feeling like this road was a tool being used to make me want 
to sell rather than develop.

We have always tried to be good neighbors to our business community and the homeowners around us.  
I was pretty frustrated with how this process was unfolding and would just like to build the business 
park that the TEA asks for, and not lose the most buildable part of my property which is indeed the East 
(uphill) section.

The Right Of Way being asked for will impact us severely and may jeopardize the viability of the project 
by taking away square footage of buildings.
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We have provided the city with an alternative for future road access to the site which serves the other 
land owners to the south and east of me, doesn’t impact my building area, and actually provides for 
more square footage and lower development costs for the Sherwood Commerce Center.

I am stumped as to why the city and my new neighbors are pushing for an inferior solution.  I am sure 
you have already heard about the negative impacts of siting the intersection for Tonquin Ct on the hill, 
with limited sight lines, a steep grade on one of Sherwood busiest streets.

The goal should be to move traffic off of Oregon Street and Tualatin Sherwood road and get it to the 
freeway via 124th St.  The solution we proposed does exactly that.

The Tonquin Ct cul‐de‐sac is a “dead end”.

I support the development of the Sherwood Commerce Center and the rest of the TEA.  I also support 
my project, the Oregon Street Business Park.  I don not support the dead end on the slope that takes so 
much away from our project.

Thanks so much for your consideration.  I hope you can help us.

Bruce Polley

PO Box 1489

Sherwood, Oregon.  97140
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January 24, 2022

Jean Simson, City of Sherwood Planning Commission Chairperson
c/o: Erika Palmer – Planning Manager
City of Sherwood
22560 SW Pine Street
Sherwood, OR 97140

RE: LU 2012‐015 Oregon Street Business Park and LU 2012‐012 Sherwood Commerce Center

Dear Chair Simson and Planning Commissioners:

My family is a resident of Sherwood as well as a neighbor to the Polley family. We have seen the Polley family contribute 
to our neighborhood and community over the 25 years we have known them. They have supported my family when our 
daughters participated in the Sherwood High School equestrian team to the point of providing horses and access to their 
horse facilities on their property. They also interact with our son who has cerebral palsy and is confined to a wheel chair 
by just taking the time to talk with him as he roams around our local neighborhood including visiting with their horses. 
On a larger scale the Polley family works to preserve our recreational salmon fishery by being core members of the 
Coastal Conservation Association. They work long hours in these causes with no return except for making Oregon a 
better place to live.

I reviewed the two road proposals in discussion and conclude the following:

1) The access given on 7971 Infraworks Snapshot Exhibit‐AKS:
a. Opens more access for future expansion to and from Sherwood, Tualatin and Wilsonville/I‐5, utilizing

the SW 124th Street bypass.
b. Minimizes current and future congestion on SW Oregon Street.

2) Construction of Tonquin Court limits the amount of usable land for the Polley project, which is intended to serve
the Sherwood/Tualatin business community.

My family supports the Oregon Street Business Park project. Before retirement I have been an engineer/engineering 
manager for companies that were started in the Portland area including FLIR Systems and Mentor Graphics. The idea of 
planting and growing businesses in the Sherwood/Tualatin area is part of the very fabric of working and living in Oregon. 
I believe the community, county and state should encourage business owners like the Polley family. Their business 
provides jobs and contributes to the tax base of our community.

I do not oppose the Sherwood Commerce Center development, BUT do oppose the construction of Tonquin Court and 
its intersection with Oregon Street.

Please approve the Oregon Street Business Park without requiring the Tonquin Court / Oregon Street intersection.

Sincerely,
Richard Pier
27905 SW Ladd Hill Road
Sherwood, OR 97140
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From: Colleen Resch
To: Eric Rutledge
Subject: Fwd: LU 2012-015 & LU 2012-012 - eliminate Tonquin Ct. & Signal on slope
Date: Wednesday, January 26, 2022 9:17:12 AM

FYI. 

Get Outlook for iOS

From: Colleen Resch <ReschC@SherwoodOregon.gov>
Sent: Wednesday, January 26, 2022 7:36:08 AM
To: Erika Palmer <PalmerE@SherwoodOregon.gov>
Subject: Fwd: LU 2012-015 & LU 2012-012 - eliminate Tonquin Ct. & Signal on slope

I am forwarding you Matt Langers request to have his communication forwarded to the
Planning Commission. 

Get Outlook for iOS

From: Colleen Resch <ReschC@SherwoodOregon.gov>
Sent: Wednesday, January 26, 2022 7:34:40 AM
To: Matt Langer <matt.langer04@gmail.com>
Cc: Erika Palmer <PalmerE@SherwoodOregon.gov>; Doug Scott <ScottD@SherwoodOregon.gov>
Subject: Re: LU 2012-015 & LU 2012-012 - eliminate Tonquin Ct. & Signal on slope

Yes. I will forward to Erika Palmer for distribution. Thank you. 

Get Outlook for iOS

From: Matt Langer <matt.langer04@gmail.com>
Sent: Wednesday, January 26, 2022 6:48:23 AM
To: Colleen Resch <ReschC@SherwoodOregon.gov>
Cc: Erika Palmer <PalmerE@SherwoodOregon.gov>; Colleen Resch
<ReschC@SherwoodOregon.gov>; Doug Scott <ScottD@SherwoodOregon.gov>
Subject: Re: LU 2012-015 & LU 2012-012 - eliminate Tonquin Ct. & Signal on slope

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
are expecting this email and/or know the content is safe.

Colleen-
  Can you please share the following testimony/observations from the planning commission
meeting last night with the Planning Commission?

Something just doesn't feel right here where we've got a big, out-of-Sherwood developer
buying property in Sherwood next to a small family parcel then the City starts talking about
Condemning the family property if the smaller family project doesn't comply.  This sure
doesn't feel like the Sherwood I know and I hope our Planning Commission can find a solution
here that is best for all of Sherwood rather than just one large development.  

LU 2021-015 Exhibit AA
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1)  Proportionality - Tonquin Court is no where near proportional impact to Polley and
Schnitzer.  The Polley impact is nearly 50% of his building square footage while the impact to
Schnitzer is less than 5%.

2)  Cul-De-Sac Length - The original Tonquin Court is a cul-de-sac that dead-ends up against
the UGB and Gun Club and it's well over the Maximum Length permitted for cul-de-sac's so
to say the newly suggested solution for a cul-de-sac is too long simply does not make any
sense.  In both cases the cul-de-sac is longer than the maximum.

3)  Gun Club & UGB Expansion - To think the intersection at Tonquin Court won't need a
signal or will be somewhat temporary doesn't make any sense since the cul-de-sac dead-ends
up agains the UGB which happens to be the Tri-County Gun Club.

Regardless of how we got here something just doesn't seem right and having an intersection
with or without a signal on a slope just doesn't make any sense.  Please find a feasible solution
that is a win-win for all Polley, Schnitzer, Kerr, Sherwood and all the other impacted
properties as the current solution only seems to benefit one or two property owners while
negatively impacting other neighbors and all of Sherwood who now have two signals on
Oregon Street which simply is a big fail and does not represent Sherwood well.

We need a real solution here for Sherwood.  

Thanks for all your volunteer time.

Matt Langer
Langer's since 1879
21650 SW Langer Farms Parkway
Sherwood, OR 97140
503-956-9220

On Mon, Jan 24, 2022 at 8:30 AM Matt Langer <matt.langer04@gmail.com> wrote:
Colleen-
  Please accept the attached as written testimony for entry into the record for both projects
LU 2012-015 and LU 2012-012 as I see their respective hearings are scheduled for
tomorrow at the 6:00pm Planning Commission meeting.

  Additionally, can you please put me on the list for both projects to provide oral testimony
during the hearing tomorrow night?   Please accept this as my request to testify and
receive the 'dial-in instructions' for each Land Use hearing above.

  

Matt Langer
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Langer's since 1879
21650 SW Langer Farms Parkway
Sherwood, OR 97140
503-956-9220
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February 1, 2022 

Jean Simson, City of Sherwood Planning Commission Chairperson 
c/o: Erika Palmer – Planning Manager 
City of Sherwood 
22560 SW Pine Street 
Sherwood, OR 97140 
 

RE: LU 2021-012 SP/CUP/VAR Sherwood Commerce Center and LU 2021-015 SP Oregon Street 
Business Park Land Use Application Memorandum 

 
Dear Chair Simson and Planning Commissioners:  

This letter and its attachments are intended as testimony and supplement to land use applications LU 

2012-012 and LU 2021-015. 

Following the first evidentiary hearing for LU 2021-012 and LU 2021-015 on January 25, 2022, Bruce 

Polley, AKS Engineering & Forestry, LLC, and Chris Koback of Hathaway Larson have attempted to reach 

an amicable solution with Schnitzer Properties, John Niemeyer, Kirk Olsen, and Tim Kerr regarding 

alternatives to Tonquin Court and future access to the properties. While we are currently in talks with Mr. 

Kerr and the Sherwood Commerce Center team on these issues, all parties are working towards a solution 

that allows both applications to move forward. We request that the Planning Commission revise the 

conditions of approval for the Sherwood Commerce Center to reflect the changes needed to relocate the 

Tonquin Court right-of-way and provide a logical solution to the issues raised at the public hearing. 

The attached information demonstrates the technical feasibility of the proposed solution, updates the 

Traffic Impact Analyses for both the Oregon Street Business Park and the Sherwood Commerce Center 

project, updates the Oregon Street Access Management Plan, and proposes amended Conditions of 

Approval for LU 2021-012 based upon this information.  

Updated TIA/AMP Memo 
Lancaster Mobley, traffic consultant for Mr. Polley, has prepared a memorandum (attached) addressing 

the transportation analyses for the Oregon Street Business Park and Sherwood Commerce Center, as well 

as updating the relevant information contained within the Oregon Street Access Management Plan to 

reflect the alternative to Tonquin Court discussed at the January 25, 2022 public hearing for the land use 

applications listed above.  

The updates allow consideration of the proposed alternative street alignment by both the City and 

Washington County. 

Proposed Condition of Approval 
The attached proposed Conditions of Approval for LU 2021-012 center around the following language to 

accomplish the goals of providing a reasonable alternative to Tonquin Court: 

Prior to the Final Site Plan Approval, the applicant shall revise the plans to remove the Tonquin 

Court right-of-way dedication and include a 40’ right-of-way dedication along the eastern 

boundary of the subject site. 
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LU 2021-15 Oregon Street Business Park Land Use Application Memorandum 
Local File Number LU 2021-015 

February 1, 2022 
Page 2 of 2 

This proposed solution meets all of the regional transportation goals of the TEA Implementation Plan and 

the overall connectivity goals of the Oregon Street Access Management Plan by providing connection to 

Ice Age Drive and SW 124th Avenue. Tonquin Court, as shown within the Oregon Street AMP, does not 

address these issues and creates additional complications both for adjacent property owners and those 

travelling on Oregon Street. The alternative solution also solves significant engineering challenges not 

considered by the Oregon Street AMP. 

Conclusion 
We believe that we have provided a viable, reasonable alternative to the Oregon Street AMP, which is 

more equitable to all properties in the Tonquin Employment Area, but also improves overall regional 

circulation. Please revise the conditions of approval for LU 2021-012 as proposed, eliminating Tonquin 

Court and relocating the right-of-way to the eastern boundary of the Sherwood Commerce Center project 

site. 

Sincerely, 

AKS ENGINEERING & FORESTRY, LLC 

Mimi Doukas, AICP, RLA - Principal 
12965 SW Herman Road, Suite 100 
Tualatin, OR 97062 
503-563-6151 | MimiD@aks-eng.com

Attachments:   Hathaway Larson Letter 

Proposed LU 2021-012 Conditions of Approval

Updated Site Plan/Street Alignment Exhibits

Lancaster Mobley Technical Memorandum “Tonquin Court Alignment Transportation 
Update […]” 
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Christopher P. Koback 
1331 NW Lovejoy Street, Suite 950 

Portland, OR  97209 
chris@hathawaylarson.com 

(503) 303-3107 direct 
(503) 303-3101 main 

 
February 1, 2022 
 
Planning Commission Members 
City of Sherwood 
 
Re: LU 2021-012 SP/CUP/VAR Sherwood Commerce Center and LU 2021-015 SP Oregon 

Street Business Park 
 
Dear Planning Commission Members: 
 
This firm represents Bruce and Karen Polley, the applicants for LU 2021-015 SP Oregon Street 
Business Park, and neighbors to the LU 2021-012 SP/CUP/VAR Sherwood Commerce Center 
project site.  We are writing to provide additional written testimony in these matters and address 
the staff’s recommendation that the application in this matter be denied.   
 
The issue that received the most attention at the January 25, 2022 hearing on both the Polley 
application and the Sherwood Commerce Center (“SCC”) application was the location of a future 
local street referred to on a concept plan as Tonquin Court.  As was pointed out, while extremely 
valuable in future planning, a concept plan is just that.  It illustrates a concept for what may happen. 
What actually happens depends on many factors, some of which cannot be anticipated when a 
concept plan is adopted.  Mr. Polley made it clear that he feels it is unfair to construct Tonquin 
Court such that half of it is on his parcel.  His engineers illustrated that even without the grading 
required the three buildings Mr. Polley proposes to build on the most developable part of his 
property will be eliminated.  That is a loss of 42,250 square feet of rentable space, or 30% of his 
development potential.  Mr. Polley and others explained that even if Tonquin Court were 
constructed, because the ultimate access to Ice Age Drive and SW 124th Avenue is going to take 
years if the city ever gets the property to develop that street network, there will be a stop light at a 
very poor location.  Mr. Polley and his development team created an alternative that places 
Tonquin Court on the east side of Tax Lot 600 and presented a future street plan to show how the 
ultimate access plan can be achieved.   
 
Following the hearing, the stakeholders, Mr. Polley, SCC, and Mr. Kerr renewed discussions on a 
possible path to allow both applications to be approved based on a revised location for the local 
street referred to in the TEA implantation plan as Tonquin Court.  Those discussions have been 
productive and, based on them, Mr. Polley is presenting a proposed condition of approval for the 
SCC application that he feels embodies the outcome of the parties’ discussions.  If SCC ultimately 
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February 1, 2022 
Page 2 
 
 
agrees to the condition, its application can be approved finally this month and there should not be 
any unreasonable delay in its development plans.  The condition allows staff to revisit the Polley 
application and recommend approval with conditions.  In sum, it can produce a win for both 
applicants, Mr. Kerr, and the City.    
 
Proposed Condition of Approval 
 
Should the Planning Commission find that the SCC application can meet the code requirements of 
the Sherwood Zoning and Community Development Code with the relocation of the local street 
access, we propose the addition of a condition of approval for the SCC which would move the 
proposed Tonquin Court to the eastern property boundary, provide greater access to the Tonquin 
Employment Area, support appropriate future connections to Ice Age Drive/SW 124th Avenue, 
and eliminate unneeded traffic signals. The following language, minus some other global changes 
to the Conditions of Approval which refer to Tonquin Court, will appropriately accomplish these 
goals: 
 

Prior to the Final Site Plan Approval, the applicant shall revise the plans to remove 
the Tonquin Court right-of-way dedication and include a 48’ right-of-way 
dedication along the eastern boundary of the subject site. 

This solution provides an equitable access to all involved property owners as well as meeting all 
of the regional transportation goals of the TEA Implementation Plan and the overall connectivity 
goals of the Oregon Street Access Management Plan by providing connection to Ice Age Drive 
and SW 124th Avenue. Tonquin Court, as shown within the Oregon Street AMP, does not address 
these issues. The alternative solution also solves significant engineering challenges not considered 
by the Oregon Street AMP, the result of which includes a reduction in the estimated overall 
construction costs of this roadway and the possible addition of building area back to the SCC 
project that was previously lost. 
 
Very truly yours, 
 
HATHAWAY LARSON LLP 
 
s/ Christopher P. Koback 
 
Christopher P. Koback 
 
CPK/ep 
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A. General Conditions 

1. Compliance with the Conditions of Approval is the responsibility of the developer or its 

successor in interest.  

2. The development shall substantially comply with the submitted preliminary plans and narrative 

except as indicated in the conditions of the Notice of Decision. Additional development or 

change of use may require a new development application and approval.  

3. This approval is valid for a period of two (2) years from the date of the Notice of Decision. 

Extensions may be granted by the City as afforded by the Sherwood Zoning and Community 

Development Code.  

4. The continual operation of the property shall comply with the applicable requirements of the 

Sherwood Zoning and Community Development Code and Municipal Code.  

5. This approval does not negate the need to obtain permits, as appropriate from other local, state 

or federal agencies even if not specifically required by this decision.  

6. All new utilities to be installed for the development of the subject property shall be 

underground.  

7. Retaining walls within public easements or the public right-of-way shall require engineering 

approval.  

8. Any departure from approved plans not authorized by the Hearing Authority shall be cause for 

revocation of applicable building and occupancy permits.  

9. The site shall conform to all local building and fire code regulations, in addition to any applicable 

state and federal regulations, for hazardous materials storage on the site.  

10. The applicant shall comply with conditions described in the CWS Memorandum dated December 

27, 2021, the CWS Service Provider Letter in the applicant’s submittal and all applicable CWS 

Design and Construction Standards (R&O 19- 5).  

B. Prior to Final Site Plan Approval  

1. Prior to Final Site Plan Approval, provide the final height of each building using the Building 

Height definition in SZCDC § 16.10. The final height shall be less than 50 ft.  

2. Prior to Final Site Plan Approval, show the required clear vision areas required by SZCDC § 

16.58.010.  

3. Prior to Final Site Plan Approval and Approval of the Engineering Public Improvement Plans, the 

applicant shall obtain written approval from Kinder Morgan for the final alignment of SW Ice 

Age Dr. and any on-site improvements within the easement.  

4. Prior to Final Site Plan Approval and Approval of the Engineering Public Improvement Plans, the 

applicant shall obtain BPA approval for the final alignment of SW Ice Age Dr. and any on-site 

improvements within the easement.  

5. Prior to Final Site Plan Approval, provide the percentage of window glazing for all portions of the 

development subject to the industrial design standards in SZCDC § 16.90.020(D)(7).  

6. Prior to Final Site Plan approval, provide Canopy Factor calculations for the parking lot trees.  

7. Prior to Final Site Plan Approval, the landscape plans show the proposed form of irrigation as 

required by SZCDC § 16.92.040(C).  

8. Prior to Final Site Plan Approval, revise the plans to show preferential carpool and vanpool 

spaces for each tenant space with forty or more employees. If no single tenant space is 

anticipated to carry more than 40 employees, no carpool spaces are required.  
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9. Prior to Final Site Plan Approval, show the location of all short and long term bicycle parking. 

The quantity and location shall meet the requirements of SZCDC § 16.94.020(C).  

10. Prior to Final Site Plan approval, provide details on the proposed trash enclosures. The 

enclosures shall meet Pride Disposal standards and the requirements of SZCDC § 16.98.020.  

11. Prior to Final Site Plan Approval, the applicant shall provide the information required by the fire 

department’s letter dated June 22, 2021.  

12. Prior to Final Site Plan Approval, show the final location of the required visual corridors along 

SW Oregon St. (15 ft.) and SW Ice Age Dr. (10 ft.). The visual corridor shall be on private property 

after any required right-of-way dedication.  

13. Prior to Final Site Plan approval, provide revised plans that show street trees for SW Oregon St. 

and SW Tonquin Ct. all adjacent streets in conformance with SZCDC § 16.142.060.  

14. Prior to Final Site Plan Approval, revise the landscape plans to provide 30% tree canopy over the 

net development site. Street trees shall not be included in the calculations.  

14.15. Prior to the Final Site Plan Approval, the applicant shall revise the plans to remove the 

Tonquin Court right-of-way dedication and include a 48’ right-of-way dedication along the 

eastern boundary of the subject site. 

C. Prior to Approval of the Engineering Public Improvement Plans / Issuance of the Engineering 

Compliance Agreement  

1. Prior to Approval of the Engineering Plans, the local street along the eastern boundary of the 

subject site currently known as SW Tonquin Ct. shall be re-named SW Laurelwood Way or an 

alternative meeting the requirements of SZCDC § 16.106.010(B) – (D).  

2. Prior to Approval of Engineering Public Improvement Plans, the findings and recommendations 

presented in the AMP Technical Memorandum, prepared by the City’s consultant transportation 

engineering firm, DKS Associates (dated June 25, 2021), and the supplemental analysis by 

Lancaster Mobley (dated February 1, 2022) shall be taken in whole and with consideration of 

the eastern alternative to Tonquin Court to serve the subject and adjacent properties shall be 

requirements and conditions placed on the subject site development.  

3. Prior to Approval of Engineering Public Improvement Plans, construction plans shall show a 

Tonquin Court right-of-way dedication section along the property’s eastern boundary of 64-feet 

minimum meeting the City’s standard for a 40’ 42’ Standard Commercial/Industrial Not 

Exceeding 3,000 Vehicles Per Day.  

4. Prior to Approval of Engineering Public Improvement Plans, the Tonquin Court right-of-way 

dedication section shall be located relative to the west east property line of the subject site, 

such that the pavement width from the property line to the east face of curb shall be a 

minimum of 30-feet.  

5. Prior to Issuance of Engineering Compliance Agreement, the applicant shall pay a fee in-lieu-of 

construction of Tonquin Courtthe eastern local street based on 125% of the construction 

estimate provided by the applicant and reviewed and approved by the Sherwood Engineering 

Department for the following:  

i. 4” thick Level 2, ½” dense HMAC pavement (edge of pavement to face of curb)  

ii. Concrete curb and gutter for one side of the road  

iii. 4.5-foot wide planter strip, including ground cover, street trees, and irrigation system  

iv. 6-foot wide 4-inch thick concrete sidewalk  
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v. Cobrahead street lighting  

vi. 2-inches of ¾”-0” crushed aggregate leveling course 

vii. 8-inches of 1½”-0” crushed aggregate base course viii. Geotextile Fabric between base 

course and subgrade  

viii. Cut and Fill quantities to establish appropriate road grades  

ix. Planter strip irrigation system, including controller, electronically controlled valves, 

piping and sprinkler heads  

x. Retaining walls (if needed)  

 

6. Prior to Approval of Engineering Public Improvement Plans, construction plans shall show an Ice 

Age Drive right-of-way dedication section of 76-feet minimum meeting the City’s standard for a 

3-Lane Collector Road Without On-Street Parking, modified as follows:  

i. 2 – 13-foot wide drive lanes  

ii. 1 – 14-foot wide center turn lane  

iii. 2 – 5-foot wide planter strips  

iv. 2 – 12-foot wide multi-use paths  

v. 2 – 1-foot clear to right-of-way line 

 

7. Prior to Approval of Engineering Public Improvement Plans, the Ice Age Drive right-of-way 

dedication section shall be centered on the north property line, excepting where the centerline 

alignment deviates south so that its entire right-of-way dedication section shall be located west 

of, and parallel and adjacent to the BPD/PGE overhead power line easements. 

8. Prior to Issuance of Engineering Compliance Agreement, the applicant shall pay a fee in-lieu-of 

construction of Ice Age Drive improvements based on 125% of the construction estimate 

provided by the applicant and reviewed and approved by the Sherwood Engineering 

Department for the following: 

i. 5” thick Level 2, ½” dense HMAC pavement (edge of pavement or face of curb to face 

of curb) 

ii. Concrete curb and gutter for one side of the road 

iii. 4.5-foot wide planter strip, including ground cover, street trees, and irrigation system  

iv. 12-foot wide 4-inch thick concrete sidewalk  

v. Cobrahead street lighting 

vi. 2-inches of ¾”-0” crushed aggregate leveling course 

vii. 10-inches of 1½”-0” crushed aggregate base course 

viii. Geotextile Fabric between base course and subgrade 

ix. Cut and Fill quantities to establish appropriate road grades 

x. Street trees with approved root barriers and ground vegetation 

xi. Planter strip irrigation system, including controller, electronically controlled valves, 

piping and sprinkler heads 

xii. Retaining walls (if needed) 

 

9. Prior to Approval of Engineering Public Improvement Plans, construction plans shall include 

frontage improvements along the full lot length along Oregon Street consistent with AMP 

Technical Memorandum, WACO and City standards as follows:  
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i. A 12-foot wide concrete sidewalk & ADA ramps (if needed)  

ii. A 5-foot wide planter strip, measured between street side face of curb and street 

side edge of sidewalk. 

iii. Street trees, with approved root barrier 

iv. Planter strip ground cover plantings 

v. Planter strip irrigation system, including controller, electronically controlled 

valves, piping and sprinkler heads 

vi. Street lighting system 

vii. Right turn lane northbound at driveway entrance off Oregon Street 

viii. Left turn lane southbound at driveway entrance off Oregon Street  

 

10. Prior to Approval of Engineering Public Improvement Plans, the applicant shall submit a 

separate design modification request form for any nonconforming public infrastructure design 

element(s) that were not submitted under the Land Use process, to the City Engineer for review 

and approval. Public infrastructure design modification request reviews and approvals are taken 

on a case-by-case basis with any decision rendered by the City Engineer being final.  

11. Prior to Approval of Engineering Public Improvement Plans, engineering plans shall show 

minimum pavement sections conforming to the City standard for a local road and a collector 

road, or as recommended by a geotechnical pavement design based on local site soils conditions 

which shall be submitted to the City as part of the plan review process. The design life of the 

geotechnical pavement design shall be 25-years.  

12. Prior to Approval of Engineering Public Improvement Plans, the street lighting plans for the 

Tonquin Court and Ice Age Drive shall show PGE Option “B” cobrahead style street lighting 

systems.  

13. Prior to Approval of Engineering Public Improvement Plans, the applicant shall record any slopes 

easements necessary to support the Tonquin Courteastern local street and Ice Age Drive 

section/alignment. Slope easements shall be based on a 2 horizontal to 1 vertical finish slope 

grade.  

14. Prior to Approval of the Engineering Public Improvement Plans, the proposed development 

transportation system design shall comply with all the relevant conditions of CWS SPL File No. 

20-001006.  

15. Prior to Issuance of an Engineering Compliance Agreement, applicant shall pay a proportionate 

share mitigation amount of 5.15% towards the design and construction of a roundabout at the 

intersection of Oregon Street and Tonquin Road. The value of the mitigation amount shall be 

estimated by the applicant, submitted to the City Engineering Department for review, and if 

acceptable approved by the City Engineering Department.  

16. Prior to Approval of the Engineering Public Improvement Plans, the proposed development shall 

design to extend the public sanitary sewer within Tax Lot 600, Oregon Street, Tonquin Road, the 

unnamed public access drive and within the future Tonquin Courteastern local street right-of-

way, conforming to CWS design and construction standards and meeting the approval of the 

Sherwood Engineering Department.  

17. Prior to Approval of the Engineering Public Improvement Plans, the proposed development 

sanitary sewer design shall comply with all the relevant conditions of CWS SPL File No. 20-

001006.  
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18. Prior to Approval of Engineering Public Improvement Plans, the proposed development shall 

prepare a sanitary sewer design report which provides information on the proposed site 

development sanitary sewer discharge, and how the proposed system and existing downstream 

system (extending a minimum of 200’ north of 414NSAN) will meet conveyance and capacity 

requirements, meeting with approval of the Sherwood Engineering Department.  

19. Prior to Approval of the Engineering Public Improvement Plans, the alignment of a 12-inch 

diameter public waterline along the west property line of the subject site shall be located within 

boundaries of the existing site (proposed right-of-way for Tonquin Court and public utility 

easement). The waterline shall be located on the east or south side of any public sanitary and 

storm sewer mains, meeting separation distance requirements.  

20.19. Prior to approval of the Engineering Public Improvement Plans, the alignment of a 16-

inch diameter public waterline along the north and east property line of the subject site shall be 

located within the boundaries of the existing site (proposed right-of-way for Ice Age Drive and 

public utility easement). The waterline shall be located on east or south side of any public 

sanitary and storm sewer mains, meeting separation distance requirements.  

21.20. Prior to Approval of the Engineering Public Improvement Plans, the proposed 

development shall design to provide water service to supply domestic, irrigation and fire water 

(if required) of the subject development at a location meeting the approval of the Sherwood 

Engineering Department.  

22.21. Prior to Approval of the Engineering Public Improvement Plans, water flows calculations 

(domestic, irrigation and fire) shall be provided by the developer.  

23.22. Prior to Approval of the Engineering Public Improvement Plans, the proposed 

development water system design shall comply with all the relevant conditions of CWS SPL File 

No. 20-001006.  

24.23. Prior to Approval of the Engineering Public Improvement Plans, the proposed 

development shall design for the installation of Reduced Pressure Backflow Assemblies meeting 

Sherwood Engineering Department standards.  

25.24. Prior to Approval of the Engineering Public Improvement Plans, if on-site fire protection 

is to be installed, the proposed development shall design for the installation of backflow 

protection meeting Sherwood Engineering Department standards.  

26.25. Prior to Approval of the Engineering Public Improvement Plans, the proposed 

development shall design to provide a separate storm sewer for Tonquin Courtthe adjacent 

eastern local street meeting the approval of the Sherwood Engineering Department.  

27.26. Prior to Approval of the Engineering Public Improvement Plans, a final stamped storm 

drainage report in compliance with Clean Water Service standards shall be submitted meeting 

the approval of the Sherwood Engineering Department.  

28.27. Prior to Approval of the Engineering Public Improvement Plans, the proposed 

development storm water system design shall comply with all the relevant conditions of CWS 

SPL File No. 20-001006.  

29.28. Prior to Approval of the Engineering Public Improvement Plans, if the final stamped 

storm drainage report indicates any downstream deficiencies, then the subject development 

shall either correct the downstream deficiencies or provide detention meeting the approval of 

the Sherwood Engineering Department.  
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30.29. Prior to Approval of the Engineering Public Improvement Plans, the proposed 

development shall design to supply storm sewer service to all areas of the subject development 

site meeting the approval of the Sherwood Engineering Department.  

31.30. Prior to Approval of the Engineering Public Improvement Plans, the proposed 

development shall design to provide storm water quality treatment and hydromodification in 

compliance with Clean Water Services’ standards meeting the approval of the Sherwood 

Engineering Department for all new impervious area constructed/modified by the subject 

development including any required improvements within Washington County right-of-way.  

32.31. Prior to Approval of the Engineering Public Improvement Plans, the Public Improvement 

Plans shall provide design of stormwater treatment/hydromodification facilities for a single lot 

site development.  

33.32. Prior to Approval of the Engineering Public Improvement Plans, applicant shall obtain 

any necessary facilities permits from WACO to construction public stormwater system 

improvements within WACO right-of-way (Tonquin Road and Oregon Street).  

34.33. Prior to Approval of Engineering Public Improvement Plans, the applicant shall obtain 

any necessary permits from the US Department of Fish and Wildlife, for the discharge of 

stormwater to the Cedar Creek stream corridor (Tax Lot 2S133002500).  

35.34. Prior to Approval of the Engineering Public Improvement Plans, a Service Provider Letter 

from Clean Water Services shall be obtained.  

36.35. Prior to Approval of the Engineering Public Improvement Plans, a Storm Water 

Connection Permit Authorization from Clean Water Services shall be obtained.  

37.36. Prior to Approval of the Engineering Public Improvement Plans or Issuance of Building 

Permits, an Engineering Compliance Agreement shall be obtained from the City of Sherwood 

Engineering Department.  

38.37. Prior to Approval of the Engineering Public Improvement Plans, the proposed 

development shall design for vegetative corridor enhancements in compliance with the 

CONDITIONs imposed by Clean Water Services meeting the approval of the Sherwood 

Engineering Department.  

39.38. Prior to Approval of the Engineering Public Improvement Plans, the applicant shall 

obtain written approval from Washington County that Condition of Approval (I)(A) described in 

the written comments dated December 23, 2021 has been satisfied.  

D. Prior to Issuance of a Grading Permit 

1. Prior to issuance of a Grading Permit, the subject development shall submit a phased mass 

grading plan/erosion control plan meeting the approval of the Sherwood Engineering 

Department.  

2. Prior to issuance of a Grading Permit, the proposed site development plans shall comply with all 

the relevant conditions of CWS SPL File No. 20-001006.  

3. Prior to Grading Permit, the subject development shall obtain a DEQ NPDES 1200-C permit.  

4. Prior to Issuance of a Site Grading Permit (if blasting is desired), the applicant shall obtain a 

Blasting Permit from TVF&R and include it with any submittal to obtain a City issued Blasting 

Permit. The City Blasting Permit only covers the blasting process and does not replace the need 

to obtain a site grading permit.  
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5. Prior to Issuance of a Grading Permit, the applicant shall provide a final tree protection plan that 

demonstrates how the trees identified for protection in the land use decision will be protected 

from construction activities through site development.  

6. Prior to Issuance of a Grading Permit, the applicant shall obtain applicable state and federal 

wetland permits for the stormwater discharge to Rock Creek.  

7. Prior to Issuance of Site Grading Permit, the applicant shall obtain written approval from 

Washington County that Condition of Approval (II)(A) described in the written comments dated 

December 23, 2021 has been satisfied.  

E. Prior to Issuance of Building Permits  

1. Prior to Issuance of Building Permits the applicant shall obtain Final Site Plan approval.  

2. Prior to Approval of the Engineering Public Improvement Plans or Issuance of Building Permits, 

an Engineering Compliance Agreement shall be obtained from the City of Sherwood Engineering 

Department.  

3. Prior to Issuance of a Plumbing Permit, the proposed development shall design and construct all 

the private sanitary sewer shall be in compliance with the current Oregon Plumbing Specialty 

Code.  

4. Prior to Issuance of a Plumbing Permit, the proposed development shall design for private water 

lines shall be in compliance with the current Oregon Plumbing Specialty Code.  

5. Prior to Issuance of a Plumbing Permit, the proposed development shall design for private storm 

water runoff within the subject property shall be collected and conveyed in accordance with the 

current Oregon Plumbing Specialty Code.  

F. Prior to Acceptance of Public Improvements  

1. Prior to Final Acceptance of Constructed Public Improvements, applicant shall record an 8-foot 

wide public utility easement (PUE) along all public street frontages, land shall be located 

adjacent to and outside the public street right-of-way.  

2. Prior to Acceptance of Constructed Public Improvements, the applicant shall record an 8-foot 

wide PUE along the Oregon Street, Tonquin Road and Ice Age Driveall public street alignment 

frontages that lays within the subject site.  

3. Prior Acceptance of Constructed Public Improvements, applicant shall provide a two (2) year 

maintenance warranty for deficient workmanship and/or materials associated with the public 

improvements.  

4. Prior to Final Acceptance of the Constructed Public Improvements, any public sanitary sewer 

facilities located on-site or off-site within any private property outside of public right-of-way, 

shall have a recorded public sanitary sewer easement encompassing the related public sanitary 

sewer improvements meeting the approval of the Sherwood Engineering Department.  

5. Prior to Final Acceptance of the Constructed Public Improvements, any public sanitary sewer 

facilities located within the unnamed public road easement located south and west of the site, 

shall have a recorded public sanitary sewer easement encompassing the related public sanitary 

sewer improvements meeting the approval of the Sherwood Engineering Department.  

6. Prior to Final Acceptance of the Constructed Public Improvements, any public water facilities 

located on private property shall have a recorded public water line easement encompassing the 

related public water improvements meeting Sherwood Engineering standards.  
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7. Prior to Final Acceptance of the Constructed Public Improvements, private stormwater 

treatment/hydromodification facilities will be provided to the site development under private 

ownership. The City and CWS will be granted access rights to the facility for the purpose of 

inspection to ensure compliance with the required maintenance operations. The applicant will 

be required to sign a City Standard Access and Maintenance Covenant. The stormwater runoff 

from the public right-of-way Tonquin Courtfor the eastern street will not be included with the 

private site stormwater treatment/hydromodification system, and therefore a separate public 

stormwater treatment/hydromodification system will be provided to meet 

treatment/hydromodification requirements. This requirement will include dedication of any 

necessary additional right-of-way to allow for the placement of the public stormwater facility.  

8. Prior to Final Acceptance of the Constructed Public Improvements, any public storm sewer 

located on or across private property shall have a recorded public storm sewer easement 

encompassing the related public storm sewer improvements meeting Sherwood Engineering 

standards.  

9. Prior to Final Acceptance of the Constructed Public Improvements, any public stormwater 

facilities located on-site or off-site within any private property outside of public right-of-way, 

shall have a recorded public stormwater system easement encompassing the related public 

stormwater system improvements meeting the approval of the Sherwood Engineering 

Department.  

10. Prior to Final Acceptance of the Constructed Public Improvements, any public stormwater 

system facilities located within the unnamed public road easement located south and west of 

the site, shall have a recorded public stormwater system easement encompassing the related 

public stormwater system improvements meeting the approval of the Sherwood Engineering 

Department.  

11. Prior to Acceptance of Public Improvements, the proposed development shall dedicate a 

minimum 8-foot wide PUE along the subject property frontage of all public right-of-way meeting 

the approval of the Sherwood Engineering Department unless otherwise approved by the City 

Engineer.  

12. Prior to Acceptance of Public Improvements, the proposed development shall set all 

monumentation and record the subdivision plat with the Washington Count Surveyor’s Office.  

13. Prior to Acceptance of the Constructed Public Improvements, the proposed development shall 

provide an access easement to the City of Sherwood and CWS over each natural resource area.  

 

G. Prior to Receiving Occupancy  

1. Prior to Occupancy, all landscaping must be installed and have an irrigation system in 

accordance with SZCDC § 16.92.040(C).  

2. Prior to Receiving Occupancy, all parking, loading or maneuvering areas including ADA and 

loading stalls shall be clearly marked and signed.  

3. Prior to Receiving Occupancy, bicycle parking shall be installed in accordance with the Final Site 

Plan approval and SZCDC § 16.94.020(C)(2) including a space 2x6’ for each bicycle.  

4. Prior to Final Occupancy, the site shall conform to Tualatin Valley Fire & Rescue standards and 

obtain final written approval from the agency.  
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5. Prior to Receiving Occupancy, the applicant shall obtain written approval from Washington

County that Condition of Approval (III)(A)-(B) described in the written comments dated

December 23, 2021 have been satisfied.
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Tax Lot 700
Tax Map 2S 1 28C

42-ft ROW Dedication to meet City condition of approval for
30-ft paved width and provide sidewalk and landscape in
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Standard Commercial/
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to Kerr/SCC until
Ice Age is
constructed to
124th. 34-ft paved
width
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(AMP Alignment)
shown for reference
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321 SW 4th Ave., Suite 400 
Portland, OR 97204 

503.248.0313 
lancastermobley.com 

Technical Memorandum 

To: Eric Rutledge, City of Sherwood 

From: Todd E. Mobley, PE 

Date: January 31, 2022 

Subject: Tonquin Court Alignment: Transportation Update 
Oregon Street Business Park – LU 2021-015 SP 
Sherwood Commerce Center – LU 2021-012 SP / CUP / VAR 
Oregon Street Access Management Plan Revision 

 

Introduction 

This memorandum is written to provide updated transportation analysis that is relevant to the following three 
matters: 

1. Oregon Street Business Park application (current land use application with continued Planning 
Commission hearing on February 8, 2022);  

2. Sherwood Commerce Center application (current land use application in the first week of a three-week 
open-record period); and 

3. Oregon Street Access 
Management Plan (completed 
plan not in a current adoption 
process). 

The subject of this memo is the currently 
proposed Tonquin Court future alignment 
that will serve developing properties south 
of Oregon Street and east of Tonquin 
Road. The proposed alignment has been 
entered into the land use records and 
discussed in detail for the first two 
developments identified above. The 
proposed alignment is shown in Figure 1. 

This memo provides updated traffic analysis 
for each of the three identified matters 
above. Each is updated to reflect the 
proposed Tonquin Court alignment and the 
removal of the intersection of Tonquin 
Court with Oregon Street. 

 Figure 1: Proposed Tonquin Court Alignment 
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Amendment to Oregon Street Business Park TIA 
The Oregon Street Business Park Transportation Impact Analysis (TIA)1 proposes a direct full-movement access 
to Oregon Street to serve the site. This proposal is consistent with Alternative 1 of the Oregon Street Access 
Management Plan (AMP), where properties that front Oregon Street will take direct access to the arterial until 
other public street connections are available. 

Figure 2 shows an excerpt from the TIA that identifies the proposed direct access as well as the lane 
configuration of the driveway and its intersection with Oregon Street. 

Because the access configuration 
used in the TIA is consistent with 
both Alternative 1 of the AMP as 
well as the proposed Tonquin 
Court alignment that is 
addressed in this memo, no 
revisions to the TIA are 
necessary. All findings for trip 
generation, trip distribution, 
traffic impacts, and the 
performance of all intersections 
in the TIA are still valid and 
reliable. 

For long-term traffic operations 
with the proposed Tonquin 
Court configuration, see the 
Amendment to Oregon Street 
Access Management Plan section 
in this memorandum. 

Amendment to Sherwood Corporate Center TIA 
The Sherwood Corporate Center Traffic Impact Analysis (TIA)2 assumed access to Oregon Street in two 
locations. First, a direct access to Oregon Street near the northern end of the site frontage to Oregon Street is 
proposed. The TIA recognizes that this access is temporary and will be removed in the future when Ice Age 
Drive is constructed to its intersection with Oregon Street. At that time, access will be taken to Ice Age Drive. 

Second, the TIA assumes that Tonquin Court will be constructed along the western boundary of the site, 
including a complete, full movement intersection with Oregon Street. This assumption is made despite the 
intersection with Oregon Street being completely off the Sherwood Corporate Center site. The intersection 
assumed in the TIA lies on the Oregon Street Business Park site. Despite the assumption that this intersection 

 
1 Oregon Street Business Park, Transportation Impact Analysis, June 2021 by Lancaster Mobley 
2 Sherwood Corporate Center, Traffic Impact Analysis, November 2021 by Kittelson & Associates 
 
 

Figure 2: Excerpt from Oregon Street Business Park TIA 
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will be constructed and fully operational at build out of the first 
phase of the Sherwood Corporate Center, the TIA does not 
assume development or the Oregon Street Business Park or 
include trips from that project. 

Accordingly, the Sherwood Corporate Center TIA is amended 
here to reflect the following: 

1. Removal of the intersection of Tonquin Court and 
Oregon Street. As shown in Figure 3, this necessitates 
moving all Sherwood Corporate Center trips from access 
‘B’ to access ‘A’, and 

2. Including site-generated trips from Oregon Street 
Business Park. 

3. Analyze the Sherwood Corporate Center access ‘A’ with 
a northbound right-turn lane on Oregon Street, as 
required by Condition of Approval C.9.vii in the staff 
report for LU 2021-012 SP / CUP / VAR. The TIA did not 
include analysis with the right-turn lane in place. 

To reflect the changes above, an updated capacity analysis was 
conducted to determine the peak hour operations at both the direct access serving the Oregon Street Business 
Park as well as the direct access serving the Sherwood Corporate Center. The results of that updated analysis 
are shown in Table 1. 

It is noted that both accesses will be temporary and will be closed at such time that other public street accesses 
are available. As such, both accesses are compliant with the Oregon Street AMP. 

Table 1: Updated Intersection Capacity Analysis: Oregon Street AMP Alternative 1 (Direct Access) 

Intersection Scenario 
Morning Peak Hour Evening Peak Hour 

v/c LOS Delay v/c LOS Delay 

Oregon Street at Oregon Street 
Business Park Access 

OSBP & SCC 
Buildout 0.05 B 14.5 0.19 C 16.8 

Oregon Street at Sherwood 
Corporate Center Access 

OSBP & SCC 
Buildout 0.35 B 13.6 0.37 B 13.9 

As shown in the table above, both direct accesses to Oregon Street will operate acceptably with both projects in 
place. Detailed capacity analysis calculations are included in the attached technical appendix. 

It should also be noted that this analysis and the change in access described here does not change any of the 
TIA’s analysis and findings at other off-site study area intersections. All other analyses and findings in the TIA 
remain unchanged. 

  

Figure 3: Excerpt from Sherwood Corporate 
Center TIA 
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Amendment to Oregon Street Access Management Plan 
While the two sections above describe the near-term operation with the Oregon Street Business Park and the 
Sherwood Corporate Center in place, the Oregon Street AMP3 includes a long-term analysis (2035) that 
examines traffic operations with surrounding properties also developed. The AMP is updated here to show the 
impacts of not connecting Tonquin Court to Oregon Street. 

Trip Generation & Distribution 
The Oregon Street AMP was commissioned by the City of Sherwood and conducted its own analysis of future 
year conditions, including potential trip generation from development of industrial properties in the area and 
determination of how these trips will be distributed to the transportation system. The update in this memo does 
not change any of these underlying analysis assumptions. Rather, this memo simply moves Tonquin Court trips 
from the intersection with Oregon Street to Ice Age Drive and its intersection with Oregon Street. 

Impacts to Ice Age Drive at SW 124th Avenue 
The proposed Tonquin Court alignment is not expected to have any operational impact at the intersection of 
Ice Age Drive with SW 124th Avenue. A traffic signal is planned at that intersection (the recent PGE project in 
Tualatin constructed the east leg and included underground traffic signal infrastructure) and the configuration of 
Tonquin Court will not result in any change to the timing of when signal warrants would be satisfied at this 
intersection. 

Ice Age Drive at Oregon Street 
Table 2 below shows the updated capacity analysis results at the signalized intersection of Ice Age Drive with 
Oregon Street in 2035 with no connection of Tonquin Court to Oregon Street. As shown in the table, the 
intersection will still operate favorably with the proposed Tonquin Court alignment rather than that considered 
in the original Oregon Street AMP. Detailed capacity analysis calculations are included in the attached technical 
appendix. 

Table 2: Updated Intersection Capacity Analysis: Oregon Street AMP Alternative 3 

Intersection Scenario 
Morning Peak Hour Evening Peak Hour 

v/c LOS Delay v/c LOS Delay 

Ice Age Drive at Oregon Street 
Alt 3: Year 2035 

conditions w/ signal 0.74 B 12.5 0.89 C 20.7 

The lane configuration at the intersection of Ice Age Drive and Oregon Street 
is shown in Figure 4. While not clearly displayed in that document, this is the 
same intersection configuration considered in the Oregon Street AMP and no 
additional lanes are necessary to accommodate the proposed Tonquin Court 
alignment. 

Table 3 on the following page provides a summary matrix comparing the 
Oregon Street AMP with the proposed Tonquin Court alignment.  

 
3 Sherwood Oregon Street Access Management Plan (AMP), June 25, 2021, by DKS Associates 
 
 

Figure 4: Lane Configuration 

LU 2021-015 Exhibit BB



 

  January 31, 2022 
  Page 5 of 6 

Table 3: Oregon Street AMP Compliance & Comparison 

Alternative Oregon Street AMP 
Proposed Tonquin Court 
Alignment Notes 

1 – Near Term Direct access to 
Oregon Street for both 
OSBP & SCC 

Direct access to Oregon 
Street for both OSBP & 
SCC 

Proposed Tonquin Court alignment 
complies with AMP. Interim access 
approval required for both projects. 

2 – Interim Tonquin Ct. (local 
street) intersects 
Oregon Street 
(arterial). OSBP access 
moves to Tonquin Ct. 

Tonquin Ct. (local street) 
intersects Ice Age 
(collector). OSBP moves 
to Tonquin Ct. 

AMP does not comply with County 
code that disallows a local street 
intersection with an arterial. Proposed 
plan complies with code by bringing a 
local street to a collector. No Design 
Exception required. 

3 – Ultimate Ice Age intersects 
Oregon Street at 
signalized 
collector/arterial 
intersection. Tonquin 
Court restricted to 
right-in/right-out at 
Oregon Street. 
Permanent Design 
Exception required 
from County. 

Ice Age intersects 
Oregon Street at 
signalized 
collector/arterial 
intersection. Tonquin 
Court connects to Ice 
Age. No Design 
Exception needed from 
County. 

The proposed Tonquin Court 
alignment provides a clear path for 
the connection of Tonquin Court with 
Ice Age Drive. The proposed 
configuration meets Washington 
County standards and provides a 
logical connection between local 
streets, collectors, and arterials. No 
revisions to the Oregon Street AMP 
are necessary to accommodate the 
proposed configuration and no 
additional long-term transportation 
infrastructure is needed. 

 

Summary & Conclusions 
As demonstrated here, the proposed Tonquin Court alignment still maintains acceptable intersection operation 
and serves to reduce the amount of access on Oregon Street. The following points are noted: 

1. When the proposed alignment of Tonquin Court is connected to Ice Age Drive, the direct access to 
Oregon Street from the Oregon Street Business Park will be restricted to an emergency vehicle access 
and closed to all other traffic. 

2. Sherwood Corporate Center does not require the direct connection of Tonquin Court to Oregon Street 
and will operate acceptably with a single temporary point of access directly to Oregon Street. When Ice 
Age Drive is constructed, this direct access will be closed. 

3. The Oregon Street AMP does not comply with Washington County code, which does not allow a local 
street (Tonquin Court) to intersect an arterial (Oregon Street). The AMP would require a permanent 
Design Exception to allow the intersection of Tonquin Court with Oregon Street. The proposed Tonquin 
Court alignment would not intersect Oregon Street, would meet Washington County code, and would 
not require a Design Exception. 

4. The proposed Tonquin Court alignment removes the option of having a traffic signal on Oregon Street 
in a problematic location that has a significant grade. 
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5. The proposed Tonquin Court alignment provides a clear path for the connection of Tonquin Court to 
Ice Age Drive and would remove the possibility of having two traffic signals in place on Oregon Street 
(at Tonquin Court and at Ice Age Drive) if no there were no connection of Tonquin Court to Ice Age 
Drive. 

6. The intersection of Ice Age Drive with Oregon Street will have sufficient capacity and will operate 
favorably in the future, even without the connection of Tonquin Court to Oregon Street. No additional 
lanes or infrastructure are required at this intersection beyond what is already considered in the AMP. 

Attachments: 
Technical Appendix: 

1. Sherwood Commerce Center TIA 

2. Capacity analysis calculations for Oregon Street at Sherwood Corporate Center driveway ‘B’, updating 
the project’s TIA. 

3. Capacity analysis calculations for Oregon Street at Ice Age Drive reflecting the proposed Tonquin Court 
alignment, updating the Oregon Street AMP. 
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HCM Unsignalized Intersection Capacity Analysis
1: SW Oregon Street & Sherwood Commerce Center Site Access 01/31/2022

Oregon Street AMP Update  01/31/2022 Alternative 1 - AM Synchro 10 Report
Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 12 24 523 52 97 310
Future Volume (Veh/h) 12 24 523 52 97 310
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 14 27 594 59 110 352
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1166 594 653
vC1, stage 1 conf vol 594
vC2, stage 2 conf vol 572
vCu, unblocked vol 1166 594 653
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s) 5.4
tF (s) 3.5 3.3 2.2
p0 queue free % 96 95 88
cM capacity (veh/h) 396 499 920

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 41 594 59 110 352
Volume Left 14 0 0 110 0
Volume Right 27 0 59 0 0
cSH 459 1700 1700 920 1700
Volume to Capacity 0.09 0.35 0.03 0.12 0.21
Queue Length 95th (ft) 7 0 0 10 0
Control Delay (s) 13.6 0.0 0.0 9.4 0.0
Lane LOS B A
Approach Delay (s) 13.6 0.0 2.2
Approach LOS B

Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 46.2% ICU Level of Service A
Analysis Period (min) 15
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HCM 6th Signalized Intersection Summary
1: SW Oregon Street & Ice Age Drive 01/31/2022

Oregon Street AMP Update  01/31/2022 Alternative 1 - AM Synchro 10 Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 4 0 1 147 0 24 12 473 397 121 280 27
Future Volume (veh/h) 4 0 1 147 0 24 12 473 397 121 280 27
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, 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
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 4 0 1 165 0 27 13 531 446 136 315 30
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 175 0 10 489 0 395 547 719 609 384 949 90
Arrive On Green 0.04 0.00 0.04 0.12 0.00 0.25 0.38 0.38 0.38 0.09 0.56 0.56
Sat Flow, veh/h 1136 0 284 1781 0 1585 1036 1870 1585 1781 1681 160
Grp Volume(v), veh/h 5 0 0 165 0 27 13 531 446 136 0 345
Grp Sat Flow(s),veh/h/ln 1420 0 0 1781 0 1585 1036 1870 1585 1781 0 1842
Q Serve(g_s), s 0.2 0.0 0.0 4.0 0.0 0.6 0.4 11.8 11.6 1.9 0.0 4.9
Cycle Q Clear(g_c), s 0.2 0.0 0.0 4.0 0.0 0.6 0.4 11.8 11.6 1.9 0.0 4.9
Prop In Lane 0.80 0.20 1.00 1.00 1.00 1.00 1.00 0.09
Lane Grp Cap(c), veh/h 185 0 0 489 0 395 547 719 609 384 0 1039
V/C Ratio(X) 0.03 0.00 0.00 0.34 0.00 0.07 0.02 0.74 0.73 0.35 0.00 0.33
Avail Cap(c_a), veh/h 663 0 0 939 0 1329 803 1181 1001 433 0 1544
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 22.5 0.0 0.0 17.1 0.0 13.8 9.3 12.8 12.7 8.8 0.0 5.6
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.4 0.0 0.1 0.0 1.5 1.7 0.6 0.0 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.1 0.0 0.0 1.5 0.0 0.2 0.1 4.1 3.6 0.6 0.0 1.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 22.6 0.0 0.0 17.5 0.0 13.9 9.3 14.3 14.5 9.3 0.0 5.8
LnGrp LOS C A A B A B A B B A A A
Approach Vol, veh/h 5 192 990 481
Approach Delay, s/veh 22.6 17.0 14.3 6.8
Approach LOS C B B A

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 8.7 23.1 10.3 6.2 31.8 16.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.5 30.5 18.0 18.0 40.5 40.5
Max Q Clear Time (g_c+I1), s 3.9 13.8 6.0 2.2 6.9 2.6
Green Ext Time (p_c), s 0.0 4.8 0.3 0.0 2.2 0.1

Intersection Summary
HCM 6th Ctrl Delay 12.5
HCM 6th LOS B
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HCM 6th Signalized Intersection Summary
1: SW Oregon Street & Ice Age Drive 01/31/2022

Oregon Street AMP Update  01/31/2022 Alternative 3 - PM Synchro 10 Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 17 0 19 420 0 152 0 238 201 32 659 0
Future Volume (veh/h) 17 0 19 420 0 152 0 238 201 32 659 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, 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
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 19 0 21 472 0 171 0 267 226 36 740 0
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 115 13 55 531 0 453 106 896 759 525 1088 0
Arrive On Green 0.07 0.00 0.07 0.15 0.00 0.29 0.00 0.48 0.48 0.04 0.58 0.00
Sat Flow, veh/h 507 186 766 1781 0 1585 719 1870 1585 1781 1870 0
Grp Volume(v), veh/h 40 0 0 472 0 171 0 267 226 36 740 0
Grp Sat Flow(s),veh/h/ln 1459 0 0 1781 0 1585 719 1870 1585 1781 1870 0
Q Serve(g_s), s 0.5 0.0 0.0 10.0 0.0 5.9 0.0 5.9 5.9 0.6 18.6 0.0
Cycle Q Clear(g_c), s 1.6 0.0 0.0 10.0 0.0 5.9 0.0 5.9 5.9 0.6 18.6 0.0
Prop In Lane 0.47 0.52 1.00 1.00 1.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 184 0 0 531 0 453 106 896 759 525 1088 0
V/C Ratio(X) 0.22 0.00 0.00 0.89 0.00 0.38 0.00 0.30 0.30 0.07 0.68 0.00
Avail Cap(c_a), veh/h 359 0 0 531 0 759 106 896 759 618 1088 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 29.9 0.0 0.0 26.1 0.0 19.4 0.0 10.7 10.7 7.7 9.8 0.0
Incr Delay (d2), s/veh 0.6 0.0 0.0 16.9 0.0 0.5 0.0 0.2 0.2 0.1 3.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 0.0 0.0 9.8 0.0 2.1 0.0 2.1 1.9 0.2 6.9 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.5 0.0 0.0 43.0 0.0 19.9 0.0 10.9 11.0 7.7 13.3 0.0
LnGrp LOS C A A D A B A B B A B A
Approach Vol, veh/h 40 643 493 776
Approach Delay, s/veh 30.5 36.8 10.9 13.0
Approach LOS C D B B

Timer - Assigned Phs 1 2 3 4 6 8
Phs Duration (G+Y+Rc), s 7.0 37.0 14.5 9.4 44.0 23.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.0 24.5 10.0 13.5 39.5 32.5
Max Q Clear Time (g_c+I1), s 2.6 7.9 12.0 3.6 20.6 7.9
Green Ext Time (p_c), s 0.0 2.1 0.0 0.1 5.0 1.0

Intersection Summary
HCM 6th Ctrl Delay 20.7
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
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Sherwood Commerce Center 
 

Date: November 30, 2021 Project #: 26314 

To: Bob Galati, PE, City of Sherwood 

From: Kristine Connolly, PE, Diego Arguea, PE, & Michael Ruiz-Leon 

Cc: Garth Appanaitis, PE – DKS Associates  
  

Project: Sherwood Commerce Center – Sherwood, Oregon 

Subject: Traffic Impact Analysis 
 

This report presents the traffic impact analysis (TIA) completed for Phase 1 of the proposed Sherwood 
Commerce Center development, to be located on the northeast quadrant of the SW Oregon Street and 
SW Tonquin Road intersection in Sherwood, Oregon. Based on the results of this TIA, the proposed 
Sherwood Commerce Center can be developed while maintaining acceptable levels of mobility at the 
study intersections, assuming provision of the recommended mitigation measures. Additional details of 
the operational analysis, findings, and recommendations are included herein.  

INTRODUCTION 
The Applicant, Harsch Investment Properties, is proposing to construct up to 468,000 square-feet of 
industrial park as Phase 1 development of the subject property. The site is currently vacant and is 
bordered by SW Oregon St to the west, future industrial land uses to the east, SW Tonquin Road to the 
south, and a planned future east-west connector to the north, Ice Age Drive (connection from SW Oregon 
Street to SW 124th Avenue). Ice Age Drive will not be in place upon Phase 1 development, and therefore 
was not assumed for this analysis.  

Figure 1 displays a site vicinity map and Figure 2 displays the proposed site plan. This traffic study analyzes 
the northern half (Phase 1) of the site including buildings A, B, and C. During Phase 1 of the development 
the site will be served initially by a single temporary access along SW Oregon Street on the north end of 
the site. Access will also be provided to a future roadway connection SW Tonquin Court (timeline 
unknown at the time of this report) to the south. The temporary northern driveway will be closed with 
the construction of a future east-west connector, Ice Age Drive (timeline unknown at the time of 
preparation of this report) and replaced by direct access to Ice Age Drive. A separate traffic land use 
application will be prepared for Phase 2.   
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Sherwood Commerce Center Project #: 26314 
November 30, 2021 Page 4 

Kittelson & Associates, Inc.  Portland, Oregon 

Scope of Report 

This study evaluates transportation conditions for the following scenarios: 

 Year 2019 existing traffic conditions within the study area during the weekday AM and PM 
peak hours; 

 Year 2022 background traffic conditions (without the proposed development) during the 
weekday AM and PM peak hours; and 

 Year 2022 total traffic conditions (with full build-out of the proposed development) during 
the weekday AM and PM peak hours. 

The following study intersections were identified in scoping discussions with the City of Sherwood: 

 SW Langer Farms Parkway/SW Tualatin-Sherwood Road; 

 SW Oregon Street/SW Tualatin-Sherwood Road; 

 SW 124th Avenue/SW Tualatin-Sherwood Road; 

 SW Oregon Street/SW Tualatin-Sherwood Road; and 

 SW Oregon Street/SW Murdock Road. 

Appendix “A” contains the transportation scoping correspondence. 

EXISTING CONDITIONS 
This section summarizes the existing characteristics of the transportation system and adjacent land uses 
in the vicinity of the proposed development, including an inventory of the existing multi-modal 
transportation facilities, an evaluation of existing intersection operations for motor vehicles at the study 
intersections, and a summary of recent crash history.  

The site vicinity was visited and inventoried in February 2019. At that time, site conditions, adjacent land 
uses, existing traffic operations, and transportation facilities in the study area were collected. Figure 3 
illustrates the existing lane configurations and traffic control devices at each of the study intersections. 
It should be emphasized that all observations and traffic counts were completed after the SW 124th 
Avenue extension became operational.  

Site Conditions and Adjacent Land Uses 

The site is currently vacant and is bordered by SW Oregon St to the west, future industrial land uses to 
the east, SW Tonquin Road to the south, and a planned future east-west connector to the north, Ice Age 
Drive (connection from SW Oregon Street to SW 124th Avenue). Ice Age Drive will not be in place upon 
Phase 1 development, and therefore was not assumed for this analysis.  
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Sherwood Commerce Center Project #: 26314 
November 30, 2021 Page 6 

Kittelson & Associates, Inc.  Portland, Oregon 

Transportation Facilities 

Table 1 summarizes the existing attributes of the key transportation facilities in the study area. 

Table 1. Existing Transportation Facilities and Roadway Designations 

Roadway 
Functional 

Classification 
Number 
of Lanes 

Posted  
Speed (mph) Sidewalks? Bicycle Lanes? 

On-Street 
Parking? 

SW Tualatin-Sherwood Road Arterial1 3 45 Yes Yes No 

SW Langer Farms Parkway Collector1 3 25-302 Yes No No 

SW Oregon Street Arterial1 3 35 Partial3 Partial4 No 

SW 124th Avenue Arterial1 2 - 5 45 Partial5 Partial6 No 

SW Tonquin Road Arterial1 2 45 No No No 

SW Murdock Road Arterial1 2 35 Partial7 No Partial8 

1 Per City of Sherwood Transportation System Plan (Reference 1); 
2 Posted speed limit on SW Langer Farms Parkway is 30 mph north of SW Tualatin-Sherwood Road and 25 mph south of SW Tualatin-Sherwood Road; 
3 Sidewalk exists only on the west side of   SW Oregon Street; 
4 A bike lane exists on SW Oregon Street from SW Murdock Road to approximately 800 feet south of SW Tualatin-Sherwood Road; 
5 Sidewalk exists on both sides of SW 124th Avenue, north of SW Tualatin-Sherwood Road. No sidewalk is provided south of SW Tualatin-Sherwood 
Road;  
6 Striped bicycle lanes are provided along SW 124th Avenue, north of SW Tualatin-Sherwood Road. South of SW Tualatin-Sherwood Road, 7-foot wide 
paved shoulders are available to cyclists; 
7 Sidewalk exists only on the west side of SW Murdock Road; 
8 On-street parking is provided on the west side of SW Murdock Road. 

Non-Motorized Facilities 

As shown in Table 1, SW Tualatin-Sherwood Road and the west side of SW Oregon Street have sidewalks 
in the immediate site vicinity. Sidewalks are not provided on the east side of SW Oregon Street. Bicycle 
access within the study area is primarily provided with on-street bicycle lanes. SW Tualatin-Sherwood 
Road has buffered bicycle lanes. All signalized and roundabout study intersections have marked 
crosswalks.  

Transit Facilities 

Local transit service is currently provided within the site vicinity by TriMet (Reference 2). TriMet Line 97 
provides service between Sherwood and the Tualatin WES Station via SW Tualatin-Sherwood Road, 
Monday through Friday from 6:20 AM to 9:30 AM and 3:10 PM to 7:00 PM on 30-minute headways. Line 
97 does not have scheduled service on Saturday or Sunday. Line 97 transit stops are located within 200 
feet of the SW Tualatin-Sherwood Road / SW Oregon Street intersection, less than ½-mile from the site. 

TriMet Line 93 provides service between Sherwood and the Tigard Transit Center via SW Sherwood 
Boulevard, SW Langer Drive, SW Baler Way, and SW Tualatin-Sherwood Road (west of SW Baler Way) 
Monday through Sunday from 4:30 AM to 1:00 AM on approximately 45-minute headways. The closest 
Line 93 transit stop is located approximately 1.4 miles west of the study site. Trimet Line 94 follows a 
similar route, with additional weekday express service from Sherwood and Tigard to Portland City Center. 
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Sherwood Commerce Center Project #: 26314 
November 30, 2021 Page 7 

Kittelson & Associates, Inc.  Portland, Oregon 

Traffic Safety 

The reported crash history at the existing study intersections was reviewed to identify potential safety 
issues. Oregon Department of Transportation (ODOT) provided crash records for the study intersections 
for the five-year period from January 1, 2013 through December 31, 2017. Table 2 summarizes the 
reported crash data at the study intersections over the five-year period and shows the calculated crash 
rates per million entering vehicles for each study intersection. Appendix “B” contains the crash data 
obtain from ODOT. 

Table 2: Intersection Crash History (January 1, 2013 – December 31, 2017) 

# Intersection 
Collision Type Severity 

Total 
Crashes 

Crash Rate 
(per MEV2) Rear-

End Turning Angle Other PDO1 Injury Fatal 

1 
SW Langer Farms Parkway/ SW Tualatin-
Sherwood Road 13 9 1 - 11 12 0 23 0.52 

2 SW Oregon Street/ SW Tualatin-Sherwood Road 16 23 1 1 23 18 0 41 0.96 

3 SW 124th Avenue/SW Tualatin-Sherwood Road 28 3 - 1 12 20 0 32 0.823 

4 SW Oregon Street/ SW Tonquin Road 1 3 - - 3 1 0 4 0.18 

5 SW Oregon Street/ SW Murdock Road 1 - - - 1 0 0 1 0.05 
 1 PDO = Property Damage Only 
2 MEV = Million Entering Vehicles, calculated using 2019 PM peak hour volumes 
3 MEV calculation for SW 124th Avenue / SW Tualatin-Sherwood road intersection does not include counted vehicles to/from the south leg, as that 
approach opened to traffic in late 2018, and is therefore not represented in crash data. 

Table 3 provides a comparison between the calculated crash rates for each intersection and the published 
90th percentile crash rates from the Assessment of Statewide Intersection Safety Performance (Reference 
3) per ODOT methodology as described in the Analysis Procedure Manual (Reference 4). 

Table 3: Intersection Crash Rate Assessment 

# Intersection 
Total 

Crashes 

90th 
Percentile 
Crash Rate 

Observed 
Crash Rate at 
Intersection 

Observed Crash Rate > 90th 
Percentile Crash Rate? 

1 SW Langer Farms Parkway/SW Tualatin-Sherwood Road 23 0.86 0.52 No 

2 SW Oregon Street/SW Tualatin-Sherwood Road 41 0.86 0.96 Yes 

3 SW 124th Avenue/SW Tualatin-Sherwood Road1 32 0.5091 0.82 Yes 

4 SW Oregon Street/ SW Tonquin Road 4 0.293 0.18 No 

5 SW Oregon Street/ SW Murdock Road 1 0.5092 0.05 No 

1Compared to 3-leg signalized intersection rate. 
23-leg roundabout rates not published, therefore comparing to 3-leg signalized intersection rate.  

As highlighted in Table 3, the observed crash rate exceeds the applicable 90th percentile crash rate at the 
following study intersections: 

 SW Oregon Street/SW Tualatin-Sherwood Road 
 SW 124th Avenue/SW Tualatin-Sherwood Road 
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Sherwood Commerce Center Project #: 26314 
November 30, 2021 Page 8 

Kittelson & Associates, Inc.  Portland, Oregon 

SW Oregon Street/SW Tualatin-Sherwood Road 

Of the 41 reported crashes at this intersection, 16 were rear-end crashes and 23 involved turning 
movement crashes (left-turns on the mainline and turn movements from the minor street approach).  

The SW Oregon Street/SW Tualatin-Sherwood Road intersection currently operates permitted-only 
northbound and southbound left-turn movements. The eastbound/westbound left-turn movements are 
permitted-protected and incorporate Flashing Yellow Arrow (FYA) operations on the mainline street of 
SW Tualatin-Sherwood Road. Implementation of the Washington County project to widen SW Tualatin-
Sherwood Road from three to five lanes is expected to provide additional throughput capacity and the 
flexibility to re-evaluate the signal timing to enable left-turning vehicles with longer green times. As such, 
no development related mitigation measures are recommended.  

SW 124th Avenue/SW Tualatin-Sherwood Road 

A fourth (northbound) approach was added to the SW 124th Avenue/SW Tualatin-Sherwood Road 
intersection in late 2018 as well as additional intersection modifications such as permitted-protected left-
turn movements with FYA left-turn for all approaches. These improvements are not reflected in the most 
recent 5-year crash data analyzed above. These improvements along with the SW Tualatin Road widening 
are expected to address the existing crash patterns. As such, no development related mitigation 
measures are recommended. 

ODOT and Washington County SPIS Review 

ODOT and Washington County maintain Safety Priority Index System (SPIS) lists to identify existing 
hazardous intersections for potential safety improvements.  The SPIS lists consider the crash data for the 
3 prior years. The ODOT-published 2017 Washington County SPIS list (Reference 5) and the Washington 
County maintained 2014-2016 SPIS list (Reference 6) were reviewed to determine if any study 
intersections were identified as having an SPIS score in the top 10 percent and ranking amongst other 
projects.  The SPIS score is calculated based on three factors: 

 Frequency of crashes (25% of the SPIS score) 
 Rate of crashes (25% of the SPIS score) 
 Severity of crashes (50% of the SPIS score)  

ODOT Published 2017 Washington County SPIS List 

No study intersections were identified on the ODOT published Washington County SPIS list.   

Washington County SPIS List 2014-2016 

Three study intersections are identified on the Washington County maintained SPIS 2014-2016 list, with 
ranking and SPIS scores as follows: 
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 SW 124th Avenue and SW Tualatin-Sherwood Road is ranked 20th on the list, with an SPIS 
score of 78.3 out of 100;  

 SW Oregon Street and SW Tualatin-Sherwood Road is ranked 30th on the list, with an SPIS 
score of 75.7 out of 100; and, 

 SW Langer Farms Parkway and SW Tualatin-Sherwood Road is ranked 146th on the list, with 
an SPIS score of 42.0 out of 100. 

As stated previously, the two intersections identified with observed crash rates greater than the ODOT 
90th percentile crash rates and the three intersections identified on the Washington County SPIS list will 
be impacted by Washington County’s planned widening of SW Tualatin-Sherwood Road from three lanes 
to five lanes, which will add capacity to the corridor and provide Washington County with an opportunity 
for incorporating design elements to improve safety.  

Traffic Operations Analysis Methodology 

All level-of-service analyses described in this report were performed in accordance with the procedures 
stated in the 2000 Highway Capacity Manual (HCM) (Reference 7). The peak 15-minute flow rates were 
used in the evaluation of all intersection level-of-service (LOS) and volume-to-capacity (V/C) ratios. For 
this reason, the analyses reflect conditions that are only likely to occur for the peak 15 minutes out of 
each average peak hour. Traffic conditions during non-peak weekday hours are expected to operate with 
lower levels of delay than those described in this report. The signalized and stop-controlled intersection 
operations analyses presented in this report were completed using Synchro 10 software. The roundabout 
intersection operations analyses were completed using SIDRA 7 software, based on the procedures 
stated in the Highway Capacity Manual, 6th Edition (HCM 6th Ed., Reference 8).  

Traffic Operating Standards 

Per Section 8 of Sherwood’s 2014 Transportation System Plan (TSP, Reference 1), “The City target for 
signalized, all way stop (AWSC), or roundabout intersections is level of service D or volume to capacity 
ratio equal to or less than 0.85. The target for unsignalized two way stop control (TWSC) intersections is 
level of service E or a volume to capacity ratio equal to or less than 0.90.”  

For those streets owned by Washington County or city-owned streets that are labeled on the Arterial and 
Throughway Network Map of Metro’s 2014 Regional Transportation Plan (Reference 9), a Regional 0.99 
volume to capacity (V/C) operating standard applies. The Arterial and Throughway Network Map 
identifies SW Tualatin-Sherwood Road as a Major Arterial and SW Oregon Street as a Minor Arterial. As 
all existing study intersections are along SW Tualatin-Sherwood Road or SW Oregon Street, the 0.99 V/C 
operating standard will be used.  
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Existing Traffic Operations 

Given current impacts to travel patterns due to the COVID-19 pandemic, previously collected traffic 
counts were used in this analysis and assumed to represent reasonable pre-COVID-19 weekday traffic 
volumes. The volumes were collected in February 2019 and no further COVID-19 related adjustments 
were applied per direction of City of Sherwood engineering staff. The February 2019 volumes were 
collected when local area schools were in session and after the new extension of SW 124th Avenue was 
operational. All the weekday counts were conducted on a typical mid-week day during the morning (7:00 
to 9:00 AM) and evening (4:00 to 6:00 PM) peak time periods. From the counts, the weekday AM peak 
hour was found to occur from 7:20 to 8:20 AM and the PM peak hour occurs from 4:45 to 5:45 PM. 
Appendix “C” contains the February 2019 traffic count worksheets. 

Table 4, Figure 4, and Figure 5 summarize the operational analysis for the study intersections under 
existing traffic conditions for the weekday AM and PM peak hours. As shown, all study intersections 
currently operate at acceptable levels and meet the jurisdictional mobility standards. However, as 
observed in the field, and reported within the queuing outputs in the Synchro worksheets, vehicle 
queueing is prevalent in the east-west directions along the SW Tualatin-Sherwood Road corridor during 
both AM and PM peak hours indicating oversaturated conditions. 

 Appendix “D” contains the year 2019 existing traffic level-of-service and queuing worksheets. 

Table 4: Existing Conditions Operational Analysis Results 

# Intersection 
LOS1 V/C2 

Jurisdiction3 Standard Met? 
AM PM AM PM 

1 
SW Langer Farms Parkway/SW 
Tualatin-Sherwood Road 

C (21.2) C (26.1) 0.72 0.82 Regional V/C of 0.99 Yes 

2 
SW Oregon Street/SW Tualatin-
Sherwood Road B (14.8) C (28.2) 0.77 0.96 Regional V/C of 0.99 Yes 

3 
SW 124th Avenue/SW Tualatin-
Sherwood Road D (35.9) C (27.7) 0.88 0.71 Regional V/C of 0.99 Yes 

4 SW Oregon Street/ SW Tonquin Road B (14.2) E (46.2) 0.26 0.85 (NB) Regional V/C of 0.99 Yes 

5 SW Oregon Street/ SW Murdock Road A (8.0) A (8.7) 0.53 0.62 Regional V/C of 0.99 Yes 

1 HCM 2000 Level-of-Service and average delay per vehicle in seconds (signalized) or critical movement delay (TWSC), HCM 6th Ed. Level-of-Service 
and average delay per vehicle in seconds (roundabout); 
2 HCM 2000 Volume-to-Capacity ratio. For TWSC intersections, the critical movement is shown in parenthesis; 
3 Regional jurisdiction is governed by the Regional Transportation Functional Plan (RTFP);                                          
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TRAFFIC IMPACT ANALYSIS 

The future conditions analysis identifies how the transportation facilities within the study area will 
operate in the proposed project completion year of 2022. The following elements were analyzed to 
account for the impacts of the proposed development: 

 Year 2022 background traffic conditions (without the proposed development) during the 
weekday AM and PM peak hours; 

 Trips generated by the proposed development and assigned to the street network; and 

 Year 2022 total traffic conditions (with full build-out of the proposed development) during 
the weekday AM and PM peak hours. 

Year 2022 Background Traffic Conditions 

The year 2022 background traffic conditions analysis identifies how the study area’s transportation 
system will operate during the buildout year of the development without the proposed development 
traffic volumes. This analysis includes trips from traffic attributed to general growth in the region 
(application of a 1.5 percent annual growth rate) and approved in-process developments, but does not 
include traffic from the proposed development. As such, the background traffic volumes represent a 1.5-
percent annual growth for three years (2019 to 2022). 

In-process trips from the following developments were also included in the background traffic volumes: 

 Parkway Village South (SW Langer Farms Parkway) 
 Spring Creek Industrial  
 Four-S Corporate Warehouse 
 IPT Tualatin 
 Majestic SW 115th Avenue Industrial Park 
 Hedges C Building 
 Tualatin Business Park  
 T-S Corporate Park 

There is a planned future east-west connector to the north of the site, which will ultimately connect SW 
Oregon Street to SW 124th Avenue (Ice Age Drive). Ice Age Drive will not be in place upon Phase 1 
development, and therefore was not assumed for this analysis. 

The future year analyses assume the re-coordination of the traffic signals in the SW Tualatin-Sherwood 
Road corridor at the SW 124th Avenue intersection. While existing signal timing parameters provided by 
Washington County show that during the AM peak hour, the SW 124th Avenue signals operate with a 
coordinated 120 second cycle length, the future year analysis assumed that the signal would be 
coordinated with 150 second cycle length during the AM peak, accounting for the addition of the 
northbound approach at the SW 124th Avenue intersection and regional growth. No cycle length changes 
were assumed in the future year PM peak hour analysis, as Washington County recently implemented 
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changes at the Tualatin-Sherwood Road/SW 124th Avenue intersection, such that the intersection now 
operates as a fully actuated, uncoordinated signal, with AutoMax enabled during the PM peak hour. The 
coordination offset for the other coordinated signals was optimized to account for future traffic patterns.  

Table 5, and Figures 6 and 7 summarize the operational analysis for the study intersections under the 
weekday AM and PM peak hour background 2022 traffic conditions. As indicated in Table 5, all study 
intersections are forecast to operate at levels which meet the jurisdictional mobility standards during 
both weekday AM and PM peak hours, except: 

 The SW Oregon Street / SW Tualatin-Sherwood Road intersection is forecast to operate with 
a volume to capacity ratio greater than 1.0 during the PM peak hour. 

 The SW 124th Avenue / SW Tualatin-Sherwood Road intersection is forecast to operate with 
a volume to capacity ratio greater than 1.0 during the AM peak hour. 

 The SW Oregon Street / SW Tonquin Road intersection is forecast to operate with a volume 
to capacity ratio greater than 1.0 during the PM peak hour. 

However, when SW Tualatin-Sherwood Road is widened to five lanes by year 2025, the SW Oregon Street 
/ SW Tualatin-Sherwood Road and SW 124th Avenue / SW Tualatin-Sherwood Road intersections will 
meet jurisdictional operating standards. Appendix “E” contains the year 2022 background traffic level-of-
service worksheets, including Figures E-1 and E-2 detailing the in-process trips.  

Table 5: Year 2022 Background Conditions Operational Analysis Results 

# Intersection 
LOS1 V/C2 

Jurisdiction3 
Operating 

Standard 

Standard 

Met? AM PM AM PM 

1 
SW Langer Farms Parkway/SW 
Tualatin-Sherwood Road 

C (25.7) D (35.0) 0.81 0.95 Regional V/C of 0.99 Yes 

2 
SW Oregon Street/SW Tualatin-
Sherwood Road 

C (27.6) D (51.7) 0.90 1.19 Regional V/C of 0.99 No 

3 
SW 124th Avenue/SW Tualatin-
Sherwood Road 

E (59.4) D (39.8) 1.00 0.87 Regional V/C of 0.99 No 

4 
SW Oregon Street/ SW Tonquin 
Road 

C (NB) 
(15.7) 

F (NB) 
(95.6) 0.32 1.06 Regional V/C of 0.99 No 

5 
SW Oregon Street/ SW Murdock 
Road A (9.5) B (10.4) 0.63 0.70 Regional V/C of 0.99 Yes 

1 HCM 2000 Level-of-Service and average delay per vehicle in seconds (signalized) or critical movement delay (TWSC), HCM 6th Ed. Level-of-Service 
and average delay per vehicle in seconds (roundabout); 
2 HCM 2000 Volume-to-Capacity ratio. For TWSC intersections, the critical movement is shown in parenthesis; 
3 Regional jurisdiction is governed by the Regional Transportation Functional Plan (RTFP).                                      
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Proposed Development Plan 

The proposed development consists of up to 468,000 square-feet of industrial park as part of Phase 1 
development including Buildings A, B and C. During Phase 1 of the development the site will be served 
initially by a single temporary access along SW Oregon Street on the north end of the site. Access will 
also be provided to a future roadway connection SW Tonquin Court (timeline unknown at the time of 
this report) to the south. The temporary northern driveway will be closed with the construction of a 
future east-west connector, Ice Age Drive (timeline unknown at the time of preparation of this report) 
and replaced by direct access to Ice Age Drive.  

Trip Generation 

A trip generation estimate for the proposed development was prepared based on the Institute of 
Transportation Engineers’ (ITE) Trip Generation Manual, 10th Edition (Reference 10). Table 6 displays the 
anticipated trip generation for the proposed site. 

Table 6. Preliminary Trip Generation Estimate 

Land Use Category ITE Code Size (SF) Total Daily 
Trips 

Weekday AM Peak Hour Weekday PM Peak Hour 

Total In Out Total In Out 

Industrial Park 130 468,000 1,577 187 151 36 187 39 148 

Trip Distribution 

Based on a review of general traffic patterns in the region, the proposed land use and external site access 
patterns, and prior history of our firm’s involvement on other development projects in the City of 
Sherwood, the following site trip distribution was utilized: 

 25 percent to/from the west via SW Tualatin-Sherwood Road, 
 40 percent to/from the east via SW Tualatin-Sherwood Road, 
 15 percent to/from the southeast via SW Tonquin Road, 
 5 percent to/from the south via SW Murdock Road, 
 15 percent to/from the southwest via SW Oregon Street. 

The trip distribution percentages and trip assignment patterns are shown in Figure 8 and 9. 

Site truck traffic percentage and distribution was estimated by review of the nearby industrial 
development driveway counts heavy vehicle percentage and turning movement counts collected at the 
NE 115th Avenue / SW Tualatin-Sherwood Road intersection. It was estimated that 13 percent of the 
proposed development traffic would be heavy vehicles during the AM peak hour and 8 percent would be 
heavy vehicles during the PM peak hour. The east/west directional distribution of heavy vehicles at the 
NE 115th Avenue / SW Tualatin-Sherwood Road intersection was generally even, therefore the heavy 
percentages listed above were applied evenly to each movement to and from the study site.  
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Year 2022 Total Traffic Conditions  

The total traffic conditions analysis identifies how the study area’s transportation system will operate 
with the proposed development trips added to the background traffic volumes. Similar to the background 
year 2022 analysis, this analysis also assumed that Ice Age Drive is not in place. 

Addition of the site generated trips shown in Figure 8 and 9 to the background 2022 volumes in Figure 6 
and 7 results in the operational characteristics presented in Table 7 and shown in Figure 10 and 11.  
Appendix “F” contains the year 2022 Total Traffic level-of-service worksheets. 

Table 7: Year 2022 Total Traffic Conditions Operational Analysis Results 

# Intersection 
LOS1 V/C2 

Jurisdiction3 Operating 
Standard 

Standard 
Met? 

AM PM AM PM 

1 
SW Langer Farms Parkway/SW 
Tualatin-Sherwood Road C (26.9) D (37.3) 0.83 0.96 Regional V/C of 0.99 Yes 

2 
SW Oregon Street/SW Tualatin-
Sherwood Road C (24.8) E (69.7) 0.93 1.31 Regional V/C of 0.99 No 

3 SW 124th Avenue/SW Tualatin-
Sherwood Road 

E (60.9) D (42.3) 1.01 0.88 Regional V/C of 0.99 No 

4 SW Oregon Street/ SW Tonquin 
Road 

C (16.4) F (139.3) 0.33 (NB) 1.17 (NB) Regional V/C of 0.99 No 

5 SW Oregon Street/ SW Murdock 
Road 

B (10.1) B (11.1) 0.65 0.72 Regional V/C of 0.99 Yes 

A SW Oregon Street / Northern Site 
Access 

B (13.0) B (11.6) 0.05 0.14 Regional V/C of 0.99 Yes 

B 
SW Oregon Street / SW Tonquin 
Court 

B (13.1) B (12.7) 0.04 0.13 Regional V/C of 0.99 Yes 

1 HCM 2000 Level-of-Service and average delay per vehicle in seconds (signalized) or critical movement delay (TWSC), HCM 6th Ed. Level-of-Service 
and average delay per vehicle in seconds (roundabout); 
2 HCM 2000 Volume-to-Capacity ratio. For TWSC intersections, the critical movement is shown in parenthesis;  
3 Regional jurisdiction is governed by the Regional Transportation Functional Plan (RTFP). 

As indicated in Tables 5 and 7, the SW Oregon Street / SW Tualatin-Sherwood Road and SW 124th Avenue/ 
SW Tualatin-Sherwood Road intersections v/c ratios are anticipated to exceed the jurisdictional operating 
standard during the PM peak hour, in year 2022 background conditions and with site development.  

There is a planned and funded widening of SW Tualatin-Sherwood Road to five lanes, as identified as 
Project #318 in the Washington County Major Streets Transportation Improvement Program (MSTIP) 3e 
(Reference 11). A future year 2025 analysis that was carried out indicates the SW Oregon Street / SW 
Tualatin-Sherwood Road and SW 124th Avenue/ SW Tualatin-Sherwood Road intersections will meet 
jurisdictional operating standards after the SW Tualatin-Sherwood Road widening. Appendix “G” contains 
the year 2025 Total Traffic level-of-service worksheets. The future year 2025 analysis volumes on SW 
Tualatin-Sherwood Road and SW 124th Avenue were increased an additional 5 percent on top of regional 
growth, to account for increased future demand.  

Additionally, as highlighted in Table 7, the SW Oregon Street / SW Tonquin Road TWSC intersection v/c 
ratio is anticipated to exceed the jurisdictional operating standard during the PM peak hour with site 
development.   
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Year 2022 Total Traffic - Mitigation 

The City of Sherwood TSP and Five Year Capital Improvement Plan (CIP, Reference 13) identify the 
reconstruction of the SW Oregon Street / SW Tonquin Road intersection as a roundabout as a “short-
term” improvement. Additionally, Washington County’s Transportation Development Tax (TDT) Road 
Project List (Reference 14) identifies the reconstruction of the SW Oregon Street / SW Tonquin Road 
intersection as a roundabout in the 2014 - 2024 timeframe.  

However, as the timeframe and funding of the project is unclear, mitigation of the SW Oregon Street / 
SW Tonquin Road intersection with either the installation of a traffic signal or roundabout was 
investigated.  As summarized in Table 8, the SW Oregon Street / SW Tonquin Road intersection can meet 
the jurisdictional operating standards as a signalized or roundabout intersection. Appendix “H” contains 
the year 2022 total traffic conditions mitigation service worksheets for the Oregon/Tonquin Road 
intersection. 

Table 8: Year 2022 Total Traffic Conditions – Mitigation Operational Analysis Results 

# Intersection 
LOS1 V/C2 

Jurisdiction3 Operating 
Standard 

Standard 
Met? 

AM PM AM PM 

4 SW Oregon Street/ SW Tonquin Road 
(signal)  

A (8.3) B (10.7) 0.58 0.73 Regional V/C of 
0.99 

Yes 

4 
SW Oregon Street/ SW Tonquin Road 
(roundabout) 

A (3.0) C (16.3) 0.62 0.90 Regional 
V/C of 
0.99 

Yes 

1 HCM 2000 Level-of-Service and average delay per vehicle in seconds (signalized) or  HCM 6th Ed. Level-of-Service and average delay per vehicle in 
seconds (roundabout); 
2 HCM 2000 Volume-to-Capacity ratio (signalized) or HCM 6th Ed. Volume-to-Capacity ratio (roundabout);  
3 Regional jurisdiction is governed by the Regional Transportation Functional Plan (RTFP). 

Site Traffic Impact at SW Oregon Street/SW Tonquin Road Intersection 

As the SW Oregon Street / SW Tonquin Road TWSC intersection v/c ratio is anticipated to exceed the 
jurisdictional operating standard during the PM peak hour in year 2022 with or without site development, 
this section summarizes the proposed development’s relative impact and influence at the intersection, 
to inform mitigation proportionality discussions. 

The percentage of site traffic impact was calculated to show how much of the projected future total 
traffic at the intersection is attributable to the proposed site development. Table 9 summarizes the 
estimated number of site trips added, as compared to the future volumes entering at the intersection, 
and provides an estimate of resulting percentage traffic impact. 

Table 9: Estimated Percentage of Site Traffic Impact - SW Oregon Street / SW Tonquin Road Intersection 

# Intersection 

Site Trips 
Added to 

Intersection 

Intersection 
Total Entering 

Trips1 

Percentage Site 
Traffic Impact 

AM PM AM PM AM PM 

4 SW Oregon Street/ SW Tonquin Road 65 66 1261 1461 5.15% 4.52% 
1Year 2022 Total Traffic intersection peak hour volumes; 
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As shown in the table above, the estimated site traffic impact at the intersection ranges from 4.52% 
during the PM peak hour to 5.15% during the AM peak hour. 

Vehicle Queuing Analysis 

A 95th-percentile vehicle queuing analysis was completed under the future build-out year 2022. For the 
SimTraffic analysis, four 15-minute periods were recorded, with the second period representative of the 
peak 15-minute period, with the report results averaging five runs. Appendix “I” contains the Year 2022 
Total Traffic SimTraffic worksheets. 

Table 10: Year 2022 Total Traffic Conditions – SimTraffic 95th Percentile Queue Summary 

Intersection 
 

Scenario 
 

Eastbound Westbound Northbound Southbound 

Left Thru Right Left Thru Right Left Thru Right Left Thru Right 

SW Oregon 
Street / 
 SW Tualatin- 
Sherwood 
Road 

 Storage 
(feet) 2501 2000 95 3501 1075 - - 2002 2002 75 - - 

Total Traffic 
Conditions 

AM 
Queue  

18 415 161 325 764 - - 205 417 31 - - 

PM 
Queue 

52 593 179 446 1473 - - 261 482 28 - - 

SW 124th 
Avenue / 
 SW Tualatin- 
Sherwood 
Road 

 Storage 
(feet) 3601 790 350 375 1180 375 460 1000 - 2403 730 250 

Total Traffic 
Conditions 

AM 
Queue  115 1054 314 73 529 282 263 359 - 314 494 131 

PM 
Queue 129 1483 456 228 1962 463 185 176 - 239 208 190 

Notes:  
95th percentile queue lengths are reported in feet and have been rounded up to the nearest car length, assuming one vehicle equals 25 feet;  
Bold and highlighted cells indicate 95th percentile queue lengths greater than the storage length;  
1Storage measured as the length of white gore stripe for turn lane, additional queue storage available in striped median;                     

2Northbound thru and right turn storage measured to first intersection to the south (SW Dahlke Lane), additional storage available to the south of 
the intersection; 

       3Storage measured as the length of white gore stripe for turn lane, additional queue storage available in left-most southbound through lane, as      
only the right southbound through lane continues through the intersection; 

As shown in Table 10, under year 2022 total traffic conditions, some 95th percentile queues exceed the 
existing or assumed lane storage capacities. For instance, eastbound SW Tualatin-Sherwood Road 
through lane queues may extend to adjacent intersections during the AM peak hour and westbound 
through lane queues may extend to adjacent intersections during the PM peak hour. However, a future 
year 2025 analysis that was carried out indicates the storage at SW Oregon Street / SW Tualatin-
Sherwood Road and SW 124th Avenue/ SW Tualatin-Sherwood Road intersections will meet future 
demand  after the planned SW Tualatin-Sherwood Road widening to five lanes.  Appendix “G” contains 
the Year 2025 Total Traffic SimTraffic worksheets. 
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Table 11: Year 2025 Total Traffic Conditions – SimTraffic 95th Percentile Queue Summary 

Intersection 
 

Scenario 
 

Eastbound Westbound Northbound Southbound 

Left Thru Right Left Thru Right Left Thru Right Left Thru Right 

SW Oregon 
Street / 
 SW Tualatin- 
Sherwood 
Road 

 Storage 
(feet) 2501 2000 200 3501 1075 1075 2002 2002 - 75 75 - 

Total Traffic 
Conditions 

AM 
Queue  

25 239 122 164 214 225 141 233 - 31 0 - 

PM 
Queue 

53 300 173 305 313 303 274 121 - 37 45 - 

SW 124th 
Avenue / 
 SW Tualatin- 
Sherwood 
Road 

 
Storage 
(feet) 2501 790 375 375 1180 375 300 1000 - 2403 730 - 

Total Traffic 
Conditions 

AM 
Queue  

140 354 110 106 416 113 145 232 - 333 287 - 

PM 
Queue 

90 296 96 83 279 79 130 126 - 228 237 - 

Notes:  
95th percentile queue lengths are reported in feet and have been rounded up to the nearest car length, assuming one vehicle equals 25 feet;  
Bold and highlighted cells indicate 95th percentile queue lengths greater than the storage length;  
1Storage measured as the length of white gore stripe for turn lane, additional queue storage available in striped median;                     

2Northbound thru and right turn storage measured to first intersection to the south (SW Dahlke Lane), additional storage available to the south of 
the intersection; 

       3Storage measured as the length of white gore stripe for turn lane, additional queue storage available in left-most southbound through lane, as      
only the right southbound through lane continues through the intersection; 

As detailed in Table 11, under year 2025 total traffic conditions, including the planned widening of SW 
Tualatin-Sherwood Road, 95th percentile queues can be accommodated by the planned lane 
configuration storage capacity, with the exception of: 

 The northbound left-turn and through-right turn movements at the SW Tualatin-
Sherwood Road/SW Oregon Street intersection. 

o The northbound left-turn and through-right 95th percentile queues are estimated 
at 274 feet during the PM peak and 233 feet during the AM peak, respectively, 
whereas the distance to the nearest driveway is 200 feet. Inclusive of the TWLTL, 
there is adequate storage to accommodate longer queues in both lanes that on 
rare occasion extend past the first southern intersection (SW Dahlke Lane).   

 The southbound left-turn movement at the SW Tualatin Sherwood Road/SW 124th 
Avenue intersection. 

o The southbound left-turn 95th percentile queue is estimated at 333 feet during 
the AM peak hour, whereas the striped turn bay storage, as measured by the 
length of the white gore stripe, is 240 feet. Inclusive of the taper length, there is 
adequate storage to accommodate a 275-foot-long queue before a raised 
median limits additional storage. Additional queue storage may be available 
depending upon ultimate Washington County SW Tualatin-Sherwood Road 
Widening project intersection lane modifications. No site-generated trips are 
added to this movement.  
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Sight Distance  

Table 12 summarizes the Washington County Community Development Code (CDC) section 501 8.5.F 
requirements for intersection sight distance (ISD). In addition to the Washington County passenger 
vehicle sight distance requirements, Table 12 also provides truck sight distance requirements per the 
methodology described in the 7th Edition of American Association of State Highway Transportation 
Officials’ (AASHTO) A Policy on Geometric Design of Highways and Streets.  

The proposed site plan was reviewed to assess whether adequate sight distance can be provided at the 
proposed site access. For the analysis, observations of intersection sight distance (ISD) were obtained in 
the field from the location of each proposed access in accordance with the methodology described in 
AASHTO: from a viewpoint 14.5 feet behind the edge of the traveled way and from a height of 3.5 feet 
above the ground, looking toward an object that is 3.5 feet above the ground along the travel way. Truck 
sight distance measurements were taken from a height of 7.6 feet above the ground, looking toward an 
object that is 3.5 feet above the ground along the traveled way.  

Based on field observations, sight distance measurements are documented at each of the proposed 
access locations in Table 12. Corresponding sight triangles for the two proposed access locations are 
shown in Appendix “J”. These sight triangles are based on the AASHTO truck standards, to accommodate 
both trucks and cars. Supporting photographs taken from the access locations are also included in 
Appendix “J”.  

Table 12: Site Driveway Required Sight Distances  
 

# 

Site Driveway 
Posted 

Roadway 
Speed 

Washington 
County CDC 
Minimum 

Requirement  

(ISD1) 

AASHTO Truck Sight Distance 
Standards 

Preliminary Observed Sight 
Distance  

(ISD Cars/Trucks) 

Satisfies 
Washington 

County 
Requirements? 

(ISD) 

A 
SW Oregon Street / 
Northern Site Access 

35 MPH 350 feet 
Right turn from a stop: 545 feet 

Left turn from a stop: 595 feet  

Facing northeast: 540/650 feet 

Facing southwest: 530/600 feet 
Yes 

B 
SW Oregon Street / 
SW Tonquin Court 

35 MPH 350 feet 
Right turn from a stop: 545 feet 

Left turn from a stop: 595 feet 

Facing east: 430/650 feet 

Facing west: >1000 feet 
Yes 

1 ISD: Intersection Sight Distance 
 

Based on a review of the site plan and field observations, it appears that sight distance requirements can 
be met for both automobiles and trucks. The rising grade along the site frontage will require modification 
within the sight triangles in order to achieve the observed sight distances in Table 12. On-site landscaping, 
as well as any above ground utilities and signage, should be located and maintained at the site driveways 
to provide adequate intersection sight distance.  
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Turn Lane Warrants 

Right-turn lane warrants were conducted at two proposed site access locations on SW Oregon Street. A 
left-turn lane warrant was not conducted as there is a two-way left-turn lane on SW Oregon Street. The 
warrants were analyzed per the guidance in ODOT’s Analysis Procedures Manual (APM – Reference 4). It 
was found that the right-turn lane warrant is not met for either access. Appendix “K” includes the right-
turn lane warrant worksheet. 

Access Location and Phasing 

The locations of the proposed site accesses are consistent with Alternative/Phase 1 of the Sherwood 
Oregon Street Access Management Plan (AMP) prepared by DKS in June of 2021, while minimizing the 
likelihood of access relocation with future Phases. The AMP is included as Appendix “L”. 
Alternative/Phase 1 provides near-term access for TL 600 (proposed site) to SW Oregon Street before the 
future SW Tonquin Court and Ice Age Drive are constructed. Additional access to the site will be provided 
via SW Tonquin Court with Alternative/Phase 2 of the AMP when TL 500 is developed (timeline unknown 
at the time of this report). If additional parcels along SW Tonquin Court are developed prior to the 
construction of Ice Age Drive (Alternative/Phase 2 of the AMP), a temporary traffic signal will likely be 
warranted at the intersection of SW Oregon Street and SW Tonquin Court. If SW Tonquin Court is 
signalized, Site Access A will be limited to right-in/right-out movements only.  

The spacing requirement for driveways along an arterial road is 600 feet per Washington County CDC 
501-8.5.B(4). The future SW Tonquin Court (Access B) and the proposed interim northern site access 
(Access A) are offset by 477 feet and therefore do not meet the recommended 600-foot spacing. 
However, Access A aligns with the existing Allied Systems driveway on the west side of SW Oregon Street 
and will be removed when Ice Age Drive is constructed and replaced by direct access to Ice Age Drive 
(Alternative/Phase 3 of the AMP) when TL 700 is developed. The future spacing between SW Tonquin 
Court (Access B) and Ice Age Drive will satisfy the 600-foot spacing requirement (see Exhibit 1).  

When Ice Age Drive is constructed with Alternative/Phase 3 of the AMP, the temporary signal at SW 
Tonquin Court will be removed and access will be limited to right-in/right-out only. At this time, a 
northbound right-turn deceleration lane will likely be warranted on SW Oregon Street approaching SW 
Tonquin Court.  
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Exhibit 1. Proposed Site Access Spacing  

 

Supplemental Analysis of Opening Day Operations with a Single Access  

Access at the location of the future Tonquin Court may not be feasible upon opening day. This section 
provides a supplemental analysis of trips accessing the site via a single interim access location on SW 
Oregon Street (Site Access A). 

Build-out year 2022 total traffic conditions with all trips accessing the site via Site Access A were analyzed 
for the weekday AM and PM peak hours. Figure 12 shows the lane configuration and traffic operations.  

Figure 12: SW Oregon Street/Site Access A Lane Configurations and 2022 Total Traffic Operations 

 

As shown in Figure 12, Site Access A is anticipated to meet the jurisdictional operating standard during 
the weekday AM and PM peak hours. Appendix “M” includes the traffic operational worksheets.  
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A right-turn lane warrant was conducted assuming all site trips use a single interim access on SW Oregon 
Street (Site Access A). It was found that the right-turn lane warrant is met for Site Access A under this 
opening day access scenario. Appendix “M” includes the right-turn lane warrant worksheet. When Ice 
Age Drive is constructed, Site Access A will be removed. Therefore, installation of a right-turn lane is not 
recommended at the interim Site Access A.  

Based on the results of this supplemental analysis, there is adequate capacity for Phase 1 of the proposed 
Sherwood Commerce Center project to develop with a single interim site access prior to implementation 
of the planned future SW Tonquin Court and Ice Age Drive.  

FINDINGS AND RECOMMENDATIONS 

Based on the analysis herein, the following findings and recommendations are associated with the 
proposed development of the Sherwood Commerce Center project:  

Findings 

Year 2019 Existing Conditions 

 Crash History: 

o The observed crash rates exceed the ODOT published 90th percentile crash rate 
at two study intersections: 

 SW Oregon Street/SW Tualatin-Sherwood Road 

 SW 124th Avenue/SW Tualatin-Sherwood Road 

o Three study intersections are identified on the Washington County maintained 
SPIS 2014-2016 list, with ranking and SPIS scores as follows: 

 SW 124th Avenue and SW Tualatin-Sherwood Road is ranked 20th on the 
list, with an SPIS score of 78.3 out of 100;   

 SW Oregon Street and SW Tualatin-Sherwood Road is ranked 30th on 
the list, with an SPIS score of 75.7 out of 100; and, 

 SW Langer Farms Parkway and SW Tualatin-Sherwood Road is ranked 
146th on the list, with an SPIS score of 42.0 out of 100. 

 All study intersections currently operate acceptably and jurisdictional mobility standards 
during the weekday AM and PM peak hours. 

o However, as observed in the field, and reported within the queuing analysis, 
vehicle queueing is prevalent east-west along the SW Tualatin-Sherwood Road 
corridor during both AM and PM peak hours, which is indicative of over-
saturated conditions. 
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Year 2022 Background Traffic Conditions 

 All study intersections are forecast to operate acceptably and meet jurisdictional mobility 
standards during the weekday AM and PM peak hours, except: 

o The SW Oregon Street / SW Tualatin-Sherwood Road intersection is forecast to 
operate with a volume to capacity ratio greater than 1.0 during PM peak hour. 

o The SW 124th Avenue / SW Tualatin-Sherwood Road intersection is forecast to 
operate with a volume to capacity ratio is 1.0 during the AM peak hour. 

o The SW Oregon Street / SW Tonquin Road intersection is forecast to operate 
with a volume to capacity ratio greater than 1.0 during the PM peak hour. 

Proposed Development Plan 

 Phase 1 of the proposed development includes up to 468,000 square-feet of industrial 
buildings and is estimated to generate 1,577 net new weekday daily trips, 187 net new trips 
(151 inbound, 36 outbound) during the weekday AM peak hour and 187 net new trips (39 
inbound, 148 outbound) during the weekday PM peak hour. 

 The site will be served by one temporary access along SW Oregon Street on the north end of 
the site until construction of the planned future SW Tonquin Court and Ice Age Drive.  

Year 2022 Total Traffic Conditions  

 All study intersections are forecast to continue to operate acceptably and meet jurisdictional 
mobility standards during the weekday AM and PM peak hours, except: 

o Similar to existing and background traffic conditions, the SW Oregon Street / 
SW Tualatin-Sherwood Road intersection is forecast to operate with a volume 
to capacity ratio greater than 1.0 during the PM peak hour. 

o Similar to the background traffic conditions, the SW 124th Avenue / SW Tualatin-
Sherwood Road intersection is forecast to operate with a volume to capacity 
ratio greater than 1.0 during the AM peak hour. 

o Similar to the background traffic conditions, the SW Oregon Street / SW 
Tonquin intersection is forecast to operate with a volume to capacity ratio 
greater than 1.0 in the northbound movement during the PM peak hour. 

 A SimTraffic queuing analysis showed that under year 2022 total traffic conditions, most 95th 
percentile queues can generally be accommodated by the existing or assumed lane storage 
capacities. However, east-west queues on SW Tualatin-Sherwood Road may extend to 
adjacent intersections during peak hours. 

 The planned widening of SW Tualatin-Sherwood Road to five lanes (by 2025) will improve 
capacity and queuing conditions on SW Tualatin-Sherwood Road to meet jurisdictional 
mobility standards during the weekday AM and PM peak hours.  
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Recommendations 

Based on the analysis provided and documented herein, the proposed development can be constructed 
without further degrading the operational mobility standards and safety standards established for the 
surrounding transportation system. The following are recommended in conjunction with site 
development: 

 Provide a proportionate cost share allocation towards the future conversion of the SW 
Tonquin/SW Oregon Street intersection either to a roundabout or signalized intersection. 

 Coordinate with City and County staff as needed for the completion of the 5-lane widening 
of SW Tualatin-Sherwood Road (Washington County planned and funded project 318). 

 Interim site access to SW Oregon Street aligning with the existing operational Allied Systems 
driveway shall be permitted until such time as the planned future east-west connector, Ice 
Age Drive, is constructed. At that time, the interim Site Access A will be closed and replaced 
by direct access to Ice Age Drive. If a traffic signal is installed at SW Tonquin Court before Ice 
Age Drive is constructed, turning movements at the interim Site Access A will be limited to 
right-in/right-out only.  

 Shrubbery and landscaping, as well as above ground utilities and signage should be 
appropriately located and maintained on-site and at the proposed site access to provide 
adequate intersection sight distance. 
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Kristine Connolly

From: Garth Appanaitis <gaa@dksassociates.com>
Sent: Thursday, March 18, 2021 11:30 AM
To: Kristine Connolly
Cc: Bob Galati
Subject: Re: FW: Sherwood Commerce Center TIA

Hi Kristine, 
 
Good chatting with you this morning. It sounded like there may be some uncertainty about what taxlots would be 
included in the land use application. If only the single lot adjacent to Oregon Street (2S128C000600) is included, only a 
single phase traffic study would be needed at this time with the proposed use and access. If that lot or adjacent lots 
include additional development at a later time that changes/impacts the site access, those phases and conditions would 
be analyzed at that time.  
 
Thanks 
  
 
Garth Appanaitis, PE (OR) | Project Manager, Portland Planning Group Manager 
Direct: 503.972.1212 | Cell: 971.570.4709 | gaa@dksassociates.com  

To help protect you r priv acy, Microsoft Office prevented automatic download of this picture from the Internet.

 
720 SW Washington Street, Suite 500 | Portland, OR 97205 | 503.243.3500 
dksassociates.com 
 
DKS Associates is an employee-owned company. 
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This message contains information which may be confidential and privileged. Unless you are the addressee (or authorized to receive for the addressee), you may not use, copy, 
distribute or disclose to anyone this message or any information contained in or attached to this message. If you have received this message in error, please advise the sender 
and delete this message along with any attachments or links from your system. 
 
 
 
 
On Wed, Mar 17, 2021 at 5:29 PM Garth Appanaitis <gaa@dksassociates.com> wrote: 
Hi Kristine, 
 
Thanks for the call and talking through these items this afternoon. As discussed, the assumptions you laid out below are 
fine. 
 
Bob - We discussed potential analysis related to future development adjacent to the site. For the proposed use (three 
buildings on the north side of the site) does the traffic study only need to analyze the initial direct loading to Oregon 
Street via the site driveway? The preliminary site plan indicates future loading to Tonquin Court and the east-west 
collector (identified as Blake Street), but would you want to see that configuration analyzed now or through a future 
process? 
 
Kristine - As discussed we are currently working with the City and County on an access management plan to explore 
phased access to properties within TEA. There will likely be more updates as that work continues to evolve. 
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Thanks, 
Garth 
 
 
 
Garth Appanaitis, PE (OR) | Project Manager, Portland Planning Group Manager 
Direct: 503.972.1212 | Cell: 971.570.4709 | gaa@dksassociates.com  

To help protect you r priv acy, Microsoft Office prevented automatic download of this picture from the Internet.

 
720 SW Washington Street, Suite 500 | Portland, OR 97205 | 503.243.3500 
dksassociates.com 
 
DKS Associates is an employee-owned company. 
 

 
This message contains information which may be confidential and privileged. Unless you are the addressee (or authorized to receive for the addressee), you may not use, copy, 
distribute or disclose to anyone this message or any information contained in or attached to this message. If you have received this message in error, please advise the sender 
and delete this message along with any attachments or links from your system. 
 
 
 
 
On Wed, Mar 17, 2021 at 2:47 PM Garth Appanaitis <gaa@dksassociates.com> wrote: 
Hi Kristine, 
 
I left you a voicemail on your cell. The general assumptions you've outlined below look fine. 
 
Confirmed that no new count data needs to be collected.  
 
Give me a call when you have a few minutes. I'd like to understand what you are proposing to use for trip distribution 
and access/phasing. 
 
Thanks, 
Garth  
 
 
  

From: Kristine Connolly <kconnolly@kittelson.com>  
Sent: Friday, February 26, 2021 10:59 AM 
To: Bob Galati <GalatiB@SherwoodOregon.gov> 
Cc: Diego Arguea <darguea@kittelson.com> 
Subject: Sherwood Commerce Center TIA 

  

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you are expecting 
this email and/or know the content is safe. 

  

Hi Bob –  
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Harsch Investment Properties is getting their application prepared for the Sherwood Commerce Center (see attached 
site plan). I believe you’re familiar with the site based on recent conversations surrounding the location of the future 
Blake connection to Oregon. It is our understanding that the connection will not be constructed with this project, but 
the ROW will be dedicated for a future City project. As part of the project, the applicant is proposing access via a new 
Tonquin Ct connection as well as an interim full access driveway on Oregon until Blake is constructed.  

  

The land use is almost identical to the Sherwood Industrial Park project at 124th (approx. 468,000 SF of industrial 
buildings), so we are planning plan to generate trips similarly using ITE land use code 130. 

  

Are the current COVID-related traffic levels still well below ‘typical’ conditions? If so, we have February 2019 counts 
collected for the Sherwood Industrial Park Project at the following locations:  

  

1. SW Langer Farms Parkway/SW Tualatin-Sherwood Road 
2. SW Oregon Street/SW Tualatin-Sherwood Road 
3. SW 124th Avenue/SW Tualatin-Sherwood Road 
4. SW Oregon Street/SW Tonquin Road 
5. SW Oregon Street/SW Murdock Road 

  

We are proposing to study these intersections (plus the two proposed accesses), and, if we don’t collect new data, 
we can apply a 1.5% annual growth rate to get these up to 2021 existing (and beyond). Regarding in-process trips, 
we’ll include trips from the Sherwood Industrial Park project and other approved developments. Please let us know if 
any additional developments have been approved that were not included in the Sherwood Industrial Park TIA.  

  

We’re happy to formalize this in a memo, if needed, but wanted to get the scoping process rolling on the analysis and 
confirm that no new count data will be necessary. Please review and let us know if you agree with the study 
intersections and methodology. We’d like to get started as soon as possible! 

  

Thanks, 

Kristine Connolly, PE 
Senior Engineer 

I’m working from home in response to COVID-19, but Kittelson is fully operational and responsive to all projects. Please visit our 
website for more information, and connect with us before sending hard copy mail. 

Kittelson & Associates, Inc. 
Transportation Engineering / Planning 
851 SW 6th Avenue, Suite 600 
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Portland OR 97204 
503.228.5230 (Portland) 
503.535.7448 (direct) 

503.329.0199 (cell) 

Streetwise     Twitter     Facebook  
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Appendix B Crash Data
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OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION
TRANSPORTATION DATA SECTION - CRASH ANALYSIS AND REPORTING UNIT

CRASH SUMMARIES BY YEAR BY COLLISION TYPE

PAGE: 1 

Intersectional Crashes at SWTualatin-Sherwood Rd & SW Oregon St
January 1, 2013 through December 31, 2017

COLLISION TYPE
FATAL 

CRASHES

NON- 
FATAL 

CRASHES

PROPERTY
 DAMAGE 

ONLY
 TOTAL

CRASHES
PEOPLE 

KILLED
PEOPLE 
INJURED

DRY 
SURF

WET 
SURF DAY DARK

INTER- 
SECTION

INTER- 
SECTION 
RELATED

OFF- 
ROADTRUCKS

CDS150  11/05/2019 

YEAR: 2017
 3  2  5  0  2  3  5  0  5  0  0 0  0  4REAR-END
 3  6  9  4  8  1  6  3  9  0  0 0  0  7TURNING MOVEMENTS

2017  TOTAL  0  6  8  14  4  10  4  11  3  14  0  0 0  11

YEAR: 2016
 1  0  1  0  1  0  0  1  1  0  0 0  0  2HEAD-ON
 2  1  3  0  2  1  3  0  3  0  0 0  0  2REAR-END
 3  3  6  2  3  3  5  1  6  0  0 0  0  4TURNING MOVEMENTS

2016  TOTAL  0  6  4  10  2  6  4  8  2  10  0  0 0  8

YEAR: 2015
 1  2  3  0  3  0  3  0  3  0  0 0  0  1REAR-END
 2  0  2  0  2  0  1  1  2  0  0 0  0  5TURNING MOVEMENTS

2015  TOTAL  0  3  2  5  0  5  0  4  1  5  0  0 0  6

YEAR: 2014
 0  2  2  0  2  0  2  0  2  0  0 0  0  0REAR-END
 1  0  1  0  1  0  0  1  1  0  0 0  0  4TURNING MOVEMENTS

2014  TOTAL  0  1  2  3  0  3  0  2  1  3  0  0 0  4

YEAR: 2013
 1  0  1  0  1  0  1  0  1  0  0 0  0  2ANGLE
 1  2  3  0  2  1  3  0  3  0  0 0  0  2REAR-END
 0  5  5  1  5  0  4  1  5  0  0 0  0  0TURNING MOVEMENTS

2013  TOTAL  0  2  7  9  1  8  1  8  1  9  0  0 0  4

FINAL TOTAL  0  18  23  41  7  32  9  33  8  41  0  0 0  33

A higher number of crashes may be reported as of  2011 compared to prior years.  This does not necessarily reflect an increase in annual crashes. The higher 
numbers may result from a change to an internal departmental process that allows the Crash Analysis and Reporting Unit to add previously unavailable, non-fatal 
crash reports to the annual data file.  Please be aware of this change when comparing pre-2011 crash statistics.  For all disclaimers, 
see https://www.oregon.gov/ODOT/Data/documents/Crash_Data_Disclaimers.pdf.

Disclaimers:  Effective 2016, collection of “Property Damage Only” (PDO) crash data elements was reduced for vehicles and participants.   Age, Gender, 
License, Error and other elements are no longer available for PDO crash reporting. Please keep this in mind when comparing 2016 PDO crash data to prior years.
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OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION
TRANSPORTATION DATA SECTION - CRASH ANALYSIS AND REPORTING UNIT

CRASH SUMMARIES BY YEAR BY COLLISION TYPE

PAGE: 1 

Intersectional Crashes at SW Oregon St & SW Murdock Rd
January 1, 2013 through December 31, 2017

COLLISION TYPE
FATAL 

CRASHES

NON- 
FATAL 

CRASHES

PROPERTY
 DAMAGE 

ONLY
 TOTAL

CRASHES
PEOPLE 

KILLED
PEOPLE 
INJURED

DRY 
SURF

WET 
SURF DAY DARK

INTER- 
SECTION

INTER- 
SECTION 
RELATED

OFF- 
ROADTRUCKS

CDS150  11/05/2019 

YEAR: 2014
 0  1  1  0  1  0  1  0  1  0  0 0  0  0REAR-END

2014  TOTAL  0  0  1  1  0  1  0  1  0  1  0  0 0  0

FINAL TOTAL  0  0  1  1  0  1  0  1  0  1  0  0 0  0

A higher number of crashes may be reported as of  2011 compared to prior years.  This does not necessarily reflect an increase in annual crashes. The higher 
numbers may result from a change to an internal departmental process that allows the Crash Analysis and Reporting Unit to add previously unavailable, non-fatal 
crash reports to the annual data file.  Please be aware of this change when comparing pre-2011 crash statistics.  For all disclaimers, 
see https://www.oregon.gov/ODOT/Data/documents/Crash_Data_Disclaimers.pdf.

Disclaimers:  Effective 2016, collection of “Property Damage Only” (PDO) crash data elements was reduced for vehicles and participants.   Age, Gender, 
License, Error and other elements are no longer available for PDO crash reporting. Please keep this in mind when comparing 2016 PDO crash data to prior years.
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OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION
TRANSPORTATION DATA SECTION - CRASH ANALYSIS AND REPORTING UNIT

CRASH SUMMARIES BY YEAR BY COLLISION TYPE

PAGE: 1 

Intersectional Crashes at SW Oregon St & SW Tonquin Rd
January 1, 2013 through December 31, 2017

COLLISION TYPE
FATAL 

CRASHES

NON- 
FATAL 

CRASHES

PROPERTY
 DAMAGE 

ONLY
 TOTAL

CRASHES
PEOPLE 

KILLED
PEOPLE 
INJURED

DRY 
SURF

WET 
SURF DAY DARK

INTER- 
SECTION

INTER- 
SECTION 
RELATED

OFF- 
ROADTRUCKS

CDS150  11/05/2019 

YEAR: 2017
 1  1  2  0  2  0  2  0  2  0  0 0  0  2TURNING MOVEMENTS

2017  TOTAL  0  1  1  2  0  2  0  2  0  2  0  0 0  2

YEAR: 2015
 0  1  1  0  1  0  1  0  1  0  0 0  0  0REAR-END

2015  TOTAL  0  0  1  1  0  1  0  1  0  1  0  0 0  0

YEAR: 2013
 0  1  1  0  1  0  1  0  1  0  0 0  0  0TURNING MOVEMENTS

2013  TOTAL  0  0  1  1  0  1  0  1  0  1  0  0 0  0

FINAL TOTAL  0  1  3  4  0  4  0  4  0  4  0  0 0  2

A higher number of crashes may be reported as of  2011 compared to prior years.  This does not necessarily reflect an increase in annual crashes. The higher 
numbers may result from a change to an internal departmental process that allows the Crash Analysis and Reporting Unit to add previously unavailable, non-fatal 
crash reports to the annual data file.  Please be aware of this change when comparing pre-2011 crash statistics.  For all disclaimers, 
see https://www.oregon.gov/ODOT/Data/documents/Crash_Data_Disclaimers.pdf.

Disclaimers:  Effective 2016, collection of “Property Damage Only” (PDO) crash data elements was reduced for vehicles and participants.   Age, Gender, 
License, Error and other elements are no longer available for PDO crash reporting. Please keep this in mind when comparing 2016 PDO crash data to prior years.

Exhibit A

Packet Page 1162

LU 2021-015 Exhibit BB



OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION
TRANSPORTATION DATA SECTION - CRASH ANALYSIS AND REPORTING UNIT

CRASH SUMMARIES BY YEAR BY COLLISION TYPE

PAGE: 1 

Intersectional Crashes at SW Tualatin-Sherwood Rd & SW 112th Ave / SW Avery St
January 1, 2013 through December 31, 2017

COLLISION TYPE
FATAL 

CRASHES

NON- 
FATAL 

CRASHES

PROPERTY
 DAMAGE 

ONLY
 TOTAL

CRASHES
PEOPLE 

KILLED
PEOPLE 
INJURED

DRY 
SURF

WET 
SURF DAY DARK

INTER- 
SECTION

INTER- 
SECTION 
RELATED

OFF- 
ROADTRUCKS

CDS150  11/05/2019 

YEAR: 2017
 2  1  3  0  2  1  2  1  3  0  0 0  0  3REAR-END
 1  5  6  0  2  4  5  1  6  0  0 0  0  1TURNING MOVEMENTS

2017  TOTAL  0  3  6  9  0  4  5  7  2  9  0  0 0  4

YEAR: 2016
 2  3  5  0  3  2  4  1  5  0  0 0  0  2REAR-END
 0  1  1  0  0  1  0  1  1  0  0 0  0  0TURNING MOVEMENTS

2016  TOTAL  0  2  4  6  0  3  3  4  2  6  0  0 0  2

YEAR: 2015
 1  1  2  0  1  0  2  0  2  0  0 0  0  2REAR-END

2015  TOTAL  0  1  1  2  0  1  0  2  0  2  0  0 0  2

YEAR: 2014
 1  0  1  0  1  0  0  1  1  0  0 0  0  5ANGLE
 9  3  12  0  6  5  11  1  12  0  0 0  0  20REAR-END

2014  TOTAL  0  10  3  13  0  7  5  11  2  13  0  0 0  25

YEAR: 2013
 1  0  1  0  1  0  1  0  1  0  0 0  0  3REAR-END
 0  2  2  0  2  0  2  0  2  0  0 0  0  0TURNING MOVEMENTS

2013  TOTAL  0  1  2  3  0  3  0  3  0  3  0  0 0  3

FINAL TOTAL  0  17  16  33  0  18  13  27  6  33  0  0 0  36

A higher number of crashes may be reported as of  2011 compared to prior years.  This does not necessarily reflect an increase in annual crashes. The higher 
numbers may result from a change to an internal departmental process that allows the Crash Analysis and Reporting Unit to add previously unavailable, non-fatal 
crash reports to the annual data file.  Please be aware of this change when comparing pre-2011 crash statistics.  For all disclaimers, 
see https://www.oregon.gov/ODOT/Data/documents/Crash_Data_Disclaimers.pdf.

Disclaimers:  Effective 2016, collection of “Property Damage Only” (PDO) crash data elements was reduced for vehicles and participants.   Age, Gender, 
License, Error and other elements are no longer available for PDO crash reporting. Please keep this in mind when comparing 2016 PDO crash data to prior years.
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OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION
TRANSPORTATION DATA SECTION - CRASH ANALYSIS AND REPORTING UNIT

CRASH SUMMARIES BY YEAR BY COLLISION TYPE

PAGE: 1 

Intersectional Crashes at SW Tualatin-Sherwood Rd & SW 115th Ave
January 1, 2013 through December 31, 2017

COLLISION TYPE
FATAL 

CRASHES

NON- 
FATAL 

CRASHES

PROPERTY
 DAMAGE 

ONLY
 TOTAL

CRASHES
PEOPLE 

KILLED
PEOPLE 
INJURED

DRY 
SURF

WET 
SURF DAY DARK

INTER- 
SECTION

INTER- 
SECTION 
RELATED

OFF- 
ROADTRUCKS

CDS150  11/05/2019 

YEAR: 2017
 2  0  2  0  1  1  2  0  2  0  0 0  0  3REAR-END

2017  TOTAL  0  2  0  2  0  1  1  2  0  2  0  0 0  3

YEAR: 2016
 1  0  1  0  1  0  0  1  1  0  0 0  0  1REAR-END
 0  1  1  0  1  0  1  0  1  0  0 0  0  0TURNING MOVEMENTS

2016  TOTAL  0  1  1  2  0  2  0  1  1  2  0  0 0  1

YEAR: 2015
 2  0  2  1  2  0  2  0  2  0  0 0  0  3REAR-END

2015  TOTAL  0  2  0  2  1  2  0  2  0  2  0  0 0  3

YEAR: 2014
 2  0  2  0  2  0  1  1  2  0  0 0  0  3TURNING MOVEMENTS

2014  TOTAL  0  2  0  2  0  2  0  1  1  2  0  0 0  3

YEAR: 2013
 2  0  2  0  2  0  2  0  2  0  0 0  0  3REAR-END
 1  0  1  0  0  1  1  0  1  0  0 0  0  2TURNING MOVEMENTS

2013  TOTAL  0  3  0  3  0  2  1  3  0  3  0  0 0  5

FINAL TOTAL  0  10  1  11  1  9  2  9  2  11  0  0 0  15

A higher number of crashes may be reported as of  2011 compared to prior years.  This does not necessarily reflect an increase in annual crashes. The higher 
numbers may result from a change to an internal departmental process that allows the Crash Analysis and Reporting Unit to add previously unavailable, non-fatal 
crash reports to the annual data file.  Please be aware of this change when comparing pre-2011 crash statistics.  For all disclaimers, 
see https://www.oregon.gov/ODOT/Data/documents/Crash_Data_Disclaimers.pdf.

Disclaimers:  Effective 2016, collection of “Property Damage Only” (PDO) crash data elements was reduced for vehicles and participants.   Age, Gender, 
License, Error and other elements are no longer available for PDO crash reporting. Please keep this in mind when comparing 2016 PDO crash data to prior years.
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OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION
TRANSPORTATION DATA SECTION - CRASH ANALYSIS AND REPORTING UNIT

CRASH SUMMARIES BY YEAR BY COLLISION TYPE

PAGE: 1 

Intersectional Crashes at SW Tualatin-Sherwood Rd & SW 124th Ave
January 1, 2013 through December 31, 2017

COLLISION TYPE
FATAL 

CRASHES

NON- 
FATAL 

CRASHES

PROPERTY
 DAMAGE 

ONLY
 TOTAL

CRASHES
PEOPLE 

KILLED
PEOPLE 
INJURED

DRY 
SURF

WET 
SURF DAY DARK

INTER- 
SECTION

INTER- 
SECTION 
RELATED

OFF- 
ROADTRUCKS

CDS150  11/05/2019 

YEAR: 2017
 6  2  8  1  6  2  5  3  8  0  0 0  0  9REAR-END
 2  0  2  0  1  1  2  0  2  0  0 0  0  2TURNING MOVEMENTS

2017  TOTAL  0  8  2  10  1  7  3  7  3  10  0  0 0  11

YEAR: 2016
 0  1  1  0  1  0  1  0  1  0  1 0  0  0FIXED / OTHER OBJECT
 2  4  6  1  6  0  6  0  6  0  0 0  0  2REAR-END
 1  0  1  0  1  0  1  0  1  0  0 0  0  1TURNING MOVEMENTS

2016  TOTAL  0  3  5  8  1  8  0  8  0  8  0  1 0  3

YEAR: 2015
 2  2  4  0  4  0  4  0  4  0  0 0  0  3REAR-END

2015  TOTAL  0  2  2  4  0  4  0  4  0  4  0  0 0  3

YEAR: 2014
 6  3  9  0  7  2  8  1  9  0  0 0  0  13REAR-END

2014  TOTAL  0  6  3  9  0  7  2  8  1  9  0  0 0  13

YEAR: 2013
 1  0  1  0  0  1  1  0  1  0  0 0  0  2REAR-END

2013  TOTAL  0  1  0  1  0  0  1  1  0  1  0  0 0  2

FINAL TOTAL  0  20  12  32  2  26  6  28  4  32  0  1 0  32

A higher number of crashes may be reported as of  2011 compared to prior years.  This does not necessarily reflect an increase in annual crashes. The higher 
numbers may result from a change to an internal departmental process that allows the Crash Analysis and Reporting Unit to add previously unavailable, non-fatal 
crash reports to the annual data file.  Please be aware of this change when comparing pre-2011 crash statistics.  For all disclaimers, 
see https://www.oregon.gov/ODOT/Data/documents/Crash_Data_Disclaimers.pdf.

Disclaimers:  Effective 2016, collection of “Property Damage Only” (PDO) crash data elements was reduced for vehicles and participants.   Age, Gender, 
License, Error and other elements are no longer available for PDO crash reporting. Please keep this in mind when comparing 2016 PDO crash data to prior years.
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OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION
TRANSPORTATION DATA SECTION - CRASH ANALYSIS AND REPORTING UNIT

CRASH SUMMARIES BY YEAR BY COLLISION TYPE

PAGE: 1 

Intersectional Crashes at SW Tualatin-Sherwood Rd & SW 120th Ave
January 1, 2013 through December 31, 2017

COLLISION TYPE
FATAL 

CRASHES

NON- 
FATAL 

CRASHES

PROPERTY
 DAMAGE 

ONLY
 TOTAL

CRASHES
PEOPLE 

KILLED
PEOPLE 
INJURED

DRY 
SURF

WET 
SURF DAY DARK

INTER- 
SECTION

INTER- 
SECTION 
RELATED

OFF- 
ROADTRUCKS

CDS150  11/05/2019 

YEAR: 2017
 1  0  1  1  0  1  1  0  1  0  0 0  0  3BACKING
 1  0  1  0  1  0  1  0  1  0  0 0  0  1REAR-END
 1  0  1  0  1  0  1  0  1  0  0 0  0  1TURNING MOVEMENTS

2017  TOTAL  0  3  0  3  1  2  1  3  0  3  0  0 0  5

YEAR: 2014
 0  1  1  0  0  1  1  0  1  0  0 0  0  0REAR-END

2014  TOTAL  0  0  1  1  0  0  1  1  0  1  0  0 0  0

FINAL TOTAL  0  3  1  4  1  2  2  4  0  4  0  0 0  5

A higher number of crashes may be reported as of  2011 compared to prior years.  This does not necessarily reflect an increase in annual crashes. The higher 
numbers may result from a change to an internal departmental process that allows the Crash Analysis and Reporting Unit to add previously unavailable, non-fatal 
crash reports to the annual data file.  Please be aware of this change when comparing pre-2011 crash statistics.  For all disclaimers, 
see https://www.oregon.gov/ODOT/Data/documents/Crash_Data_Disclaimers.pdf.

Disclaimers:  Effective 2016, collection of “Property Damage Only” (PDO) crash data elements was reduced for vehicles and participants.   Age, Gender, 
License, Error and other elements are no longer available for PDO crash reporting. Please keep this in mind when comparing 2016 PDO crash data to prior years.
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OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION
TRANSPORTATION DATA SECTION - CRASH ANALYSIS AND REPORTING UNIT

CRASH SUMMARIES BY YEAR BY COLLISION TYPE

PAGE: 1 

Intersectional Crashes at SW Tualatin-Sherwood Rd & SW Cipole Rd
January 1, 2013 through December 31, 2017

COLLISION TYPE
FATAL 

CRASHES

NON- 
FATAL 

CRASHES

PROPERTY
 DAMAGE 

ONLY
 TOTAL

CRASHES
PEOPLE 

KILLED
PEOPLE 
INJURED

DRY 
SURF

WET 
SURF DAY DARK

INTER- 
SECTION

INTER- 
SECTION 
RELATED

OFF- 
ROADTRUCKS

CDS150  11/19/2019 

YEAR: 2016
 1  1  2  0  2  0  2  0  2  0  0 0  0  1REAR-END
 1  0  1  1  1  0  1  0  1  0  0 0  0  1TURNING MOVEMENTS

2016  TOTAL  0  2  1  3  1  3  0  3  0  3  0  0 0  2

YEAR: 2015
 0  1  1  1  1  0  1  0  1  0  0 0  0  0BACKING
 1  3  4  0  3  1  3  1  4  0  0 0  0  1REAR-END

2015  TOTAL  0  1  4  5  1  4  1  4  1  5  0  0 0  1

YEAR: 2014
 4  0  4  0  2  2  3  1  4  0  0 0  0  8REAR-END

2014  TOTAL  0  4  0  4  0  2  2  3  1  4  0  0 0  8

YEAR: 2013
 4  0  4  0  3  1  3  1  4  0  0 0  0  5REAR-END
 1  0  1  0  1  0  0  1  1  0  0 0  0  1TURNING MOVEMENTS

2013  TOTAL  0  5  0  5  0  4  1  3  2  5  0  0 0  6

FINAL TOTAL  0  12  5  17  2  13  4  13  4  17  0  0 0  17

A higher number of crashes may be reported as of  2011 compared to prior years.  This does not necessarily reflect an increase in annual crashes. The higher 
numbers may result from a change to an internal departmental process that allows the Crash Analysis and Reporting Unit to add previously unavailable, non-fatal 
crash reports to the annual data file.  Please be aware of this change when comparing pre-2011 crash statistics.  For all disclaimers, 
see https://www.oregon.gov/ODOT/Data/documents/Crash_Data_Disclaimers.pdf.

Disclaimers:  Effective 2016, collection of “Property Damage Only” (PDO) crash data elements was reduced for vehicles and participants.   Age, Gender, 
License, Error and other elements are no longer available for PDO crash reporting. Please keep this in mind when comparing 2016 PDO crash data to prior years.

Exhibit A

Packet Page 1167

LU 2021-015 Exhibit BB



PAGE: 1 OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION 
TRANSPORTATION DATA SECTION - CRASH ANALYSIS AND REPORTING UNIT

CRASH SUMMARIES BY YEAR BY COLLISION TYPE

Intersectional Crashes at SW Tualatin-Sherwood Rd & SW Langer Farms Pkwy
January 1, 2013 through December 31, 2017

COLLISION TYPE
FATAL 

CRASHES

NON- 
FATAL 

CRASHES

PROPERTY
 DAMAGE 

ONLY
 TOTAL

CRASHES
PEOPLE 

KILLED
PEOPLE 
INJURED

DRY 
SURF

WET 
SURF DAY DARK

INTER- 
SECTION

INTER- 
SECTION 
RELATED

OFF- 
ROADTRUCKS

CDS150  11/05/2019 

YEAR: 2017
 2  1  3  1  2  1  3  0  3  0  0 0  0  4REAR-END
 2  1  3  0  3  0  2  1  3  0  0 0  0  2TURNING MOVEMENTS

2017  TOTAL  0  4  2  6  1  5  1  5  1  6  0  0 0  6

YEAR: 2016
 1  0  1  0  1  0  1  0  1  0  0 0  0  1ANGLE
 4  0  4  0  2  2  3  1  4  0  0 0  0  4REAR-END
 1  3  4  0  1  3  3  1  4  0  0 0  0  1TURNING MOVEMENTS

2016  TOTAL  0  6  3  9  0  4  5  7  2  9  0  0 0  6

YEAR: 2015
 0  3  3  0  2  1  2  1  3  0  0 0  0  0REAR-END

2015  TOTAL  0  0  3  3  0  2  1  2  1  3  0  0 0  0

YEAR: 2014
 0  2  2  0  1  1  2  0  2  0  0 0  0  0REAR-END
 1  0  1  0  1  0  1  0  1  0  0 0  0  2TURNING MOVEMENTS

2014  TOTAL  0  1  2  3  0  2  1  3  0  3  0  0 0  2

YEAR: 2013
 0  1  1  0  1  0  1  0  1  0  1 0  0  0REAR-END
 1  0  1  0  1  0  1  0  1  0  0 0  0  2TURNING MOVEMENTS

2013  TOTAL  0  1  1  2  0  2  0  2  0  2  0  1 0  2

FINAL TOTAL  0  12  11  23  1  15  8  19  4  23  0  1 0  16

A higher number of crashes may be reported as of  2011 compared to prior years.  This does not necessarily reflect an increase in annual crashes. The higher 
numbers may result from a change to an internal departmental process that allows the Crash Analysis and Reporting Unit to add previously unavailable, non-fatal 
crash reports to the annual data file.  Please be aware of this change when comparing pre-2011 crash statistics.  For all disclaimers, 
see https://www.oregon.gov/ODOT/Data/documents/Crash_Data_Disclaimers.pdf.

Disclaimers:  Effective 2016, collection of “Property Damage Only” (PDO) crash data elements was reduced for vehicles and participants.   Age, Gender, 
License, Error and other elements are no longer available for PDO crash reporting. Please keep this in mind when comparing 2016 PDO crash data to prior years.
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OREGON DEPARTMENT OF TRANSPORTATION - TRANSPORTATION DEVELOPMENT DIVISION
TRANSPORTATION DATA SECTION - CRASH ANALYSIS AND REPORTING UNIT

CRASH SUMMARIES BY YEAR BY COLLISION TYPE

PAGE: 1 

Intersectional Crashes at SW Tualatin-Sherwood Rd & SW Wildrose Pl
January 1, 2013 through December 31, 2017

COLLISION TYPE
FATAL 

CRASHES

NON- 
FATAL 

CRASHES

PROPERTY
 DAMAGE 

ONLY
 TOTAL

CRASHES
PEOPLE 

KILLED
PEOPLE 
INJURED

DRY 
SURF

WET 
SURF DAY DARK

INTER- 
SECTION

INTER- 
SECTION 
RELATED

OFF- 
ROADTRUCKS

CDS150  11/05/2019 

YEAR: 2017
 0  1  1  0  0  0  1  0  1  0  1 0  0  0FIXED / OTHER OBJECT
 1  0  1  0  1  0  1  0  1  0  0 0  0  2TURNING MOVEMENTS

2017  TOTAL  0  1  1  2  0  1  0  2  0  2  0  1 0  2

YEAR: 2014
 1  0  1  0  1  0  1  0  1  0  0 0  0  1REAR-END

2014  TOTAL  0  1  0  1  0  1  0  1  0  1  0  0 0  1

YEAR: 2013
 1  1  2  0  0  2  0  2  2  0  0 0  0  1TURNING MOVEMENTS

2013  TOTAL  0  1  1  2  0  0  2  0  2  2  0  0 0  1

FINAL TOTAL  0  3  2  5  0  2  2  3  2  5  0  1 0  4

A higher number of crashes may be reported as of  2011 compared to prior years.  This does not necessarily reflect an increase in annual crashes. The higher 
numbers may result from a change to an internal departmental process that allows the Crash Analysis and Reporting Unit to add previously unavailable, non-fatal 
crash reports to the annual data file.  Please be aware of this change when comparing pre-2011 crash statistics.  For all disclaimers, 
see https://www.oregon.gov/ODOT/Data/documents/Crash_Data_Disclaimers.pdf.

Disclaimers:  Effective 2016, collection of “Property Damage Only” (PDO) crash data elements was reduced for vehicles and participants.   Age, Gender, 
License, Error and other elements are no longer available for PDO crash reporting. Please keep this in mind when comparing 2016 PDO crash data to prior years.
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Appendix C Traffic Counts
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Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

LOCATION: LOCATION: Oregon St -- Tualatin-Sherwood Rd QC JOB #: QC JOB #: 14898001
CITY/STATE: CITY/STATE: Washington, OR DATE: DATE: Wed, Feb 13 2019

4 17

0 0 4

609 8 6 640

676 0.950.95 525

801 117 109 1018

84 3 338

226 425

Peak-Hour: 7:20 AM -- 8:20 AMPeak-Hour: 7:20 AM -- 8:20 AM
Peak 15-Min: 7:20 AM -- 7:35 AMPeak 15-Min: 7:20 AM -- 7:35 AM

25 0

0 0 25

15.8 0 0 15.2

9.3 15.2

9.1 8.5 15.6 7.9

19 0 4.7

11.9 7.5

1

1 0

0

0 0 0

0 0

2 0

2 0

0 0 2

NA

NA NA

NA

NA

NA NA

NA

5-Min Count5-Min Count
Period Period 

Beginning AtBeginning At

Oregon St Oregon St 
(Northbound)(Northbound)

Oregon St Oregon St 
(Southbound)(Southbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Eastbound)(Eastbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

7:00 AM 4 0 35 0 0 0 0 0 0 73 9 0 9 37 0 0 167
7:05 AM 9 0 37 0 0 0 1 0 0 45 5 0 8 37 0 0 142
7:10 AM 2 0 24 0 1 0 0 0 1 69 9 0 1 42 0 0 149
7:15 AM 7 1 45 0 0 0 0 0 0 47 10 0 10 29 0 0 149
7:20 AM 5 0 34 0 0 0 0 0 2 60 7 0 12 35 0 0 155
7:25 AM 9 1 17 0 0 0 0 0 0 61 13 0 10 60 0 0 171
7:30 AM 5 0 25 0 1 0 0 0 0 63 18 0 8 45 0 0 165
7:35 AM 9 0 29 0 0 0 0 0 0 43 11 0 9 32 0 0 133
7:40 AM 6 0 29 0 0 0 0 0 0 64 4 0 5 41 2 0 151
7:45 AM 7 0 27 0 0 0 0 0 2 44 13 0 13 50 0 0 156
7:50 AM 8 0 33 0 0 0 0 0 2 61 5 0 11 44 1 0 165
7:55 AM 8 1 33 0 0 0 0 0 1 62 7 0 10 39 0 0 161 1864
8:00 AM 11 1 28 0 0 0 0 0 0 58 12 0 6 42 3 0 161 1858
8:05 AM 5 0 34 0 2 0 0 0 1 54 8 0 10 49 0 0 163 1879
8:10 AM 8 0 22 0 0 0 0 0 0 62 6 0 3 40 0 0 141 1871
8:15 AM 3 0 27 0 1 0 0 0 0 44 13 0 12 48 0 0 148 1870
8:20 AM 7 0 16 0 0 0 0 0 0 62 12 0 3 39 1 0 140 1855
8:25 AM 8 0 19 0 1 0 0 0 0 60 10 0 16 34 4 0 152 1836
8:30 AM 5 0 24 0 0 1 0 0 0 54 8 0 15 44 1 0 152 1823
8:35 AM 7 1 21 0 0 0 0 0 0 62 7 0 8 41 0 0 147 1837
8:40 AM 12 0 18 0 0 0 0 0 0 56 5 0 7 54 2 0 154 1840
8:45 AM 6 0 39 0 0 0 0 0 1 53 8 0 8 43 0 0 158 1842
8:50 AM 6 0 24 0 0 0 0 0 0 45 4 0 11 42 1 0 133 1810
8:55 AM 8 1 8 0 0 0 0 0 1 58 1 0 7 43 1 0 128 1777

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

All Vehicles 76 4 304 0 4 0 0 0 8 736 152 0 120 560 0 0 1964
Heavy Trucks 12 0 8 4 0 0 0 72 20 16 88 0 220
Pedestrians 0 4 4 0 8

Bicycles 0 0 1 0 0 0 0 1 0 0 0 0 2
Railroad

Stopped Buses

Comments:

Report generated on 2/26/2019 10:12 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

LOCATION: LOCATION: Oregon St -- Tualatin-Sherwood Rd QC JOB #: QC JOB #: 14898002
CITY/STATE: CITY/STATE: Washington, OR DATE: DATE: Wed, Feb 13 2019

29 16

8 10 11

959 7 8 1214

685 0.930.93 829

807 115 377 871

122 1 175

502 298

Peak-Hour: 4:45 PM -- 5:45 PMPeak-Hour: 4:45 PM -- 5:45 PM
Peak 15-Min: 5:00 PM -- 5:15 PMPeak 15-Min: 5:00 PM -- 5:15 PM

0 0

0 0 0

3 0 0 2.6

3.2 2.9

3.8 7.8 1.9 3.2

4.1 0 3.4

3.2 3.7

0

0 1

2

0 0 0

0 0

1 3

0 0

0 0 0

NA

NA NA

NA

NA

NA NA

NA

5-Min Count5-Min Count
Period Period 

Beginning AtBeginning At

Oregon St Oregon St 
(Northbound)(Northbound)

Oregon St Oregon St 
(Southbound)(Southbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Eastbound)(Eastbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

4:00 PM 5 0 11 0 0 0 1 0 0 62 11 0 25 70 0 0 185
4:05 PM 12 0 15 0 0 1 0 0 0 58 11 0 20 55 0 0 172
4:10 PM 12 0 22 0 3 1 0 0 0 49 8 0 29 65 0 0 189
4:15 PM 6 0 7 0 2 0 0 0 1 64 7 0 24 63 0 0 174
4:20 PM 9 0 14 0 1 0 0 0 0 42 13 0 29 68 0 0 176
4:25 PM 6 1 9 0 0 1 2 0 0 43 11 0 26 62 2 0 163
4:30 PM 6 0 7 0 1 0 0 0 0 57 9 0 33 78 0 0 191
4:35 PM 11 0 12 0 0 0 0 0 0 62 13 0 22 55 0 0 175
4:40 PM 6 1 13 0 1 0 1 0 1 46 9 0 36 77 0 0 191
4:45 PM 12 0 20 0 1 0 0 0 0 46 11 0 25 64 1 0 180
4:50 PM 13 0 8 0 1 0 0 0 0 54 12 0 31 70 0 0 189
4:55 PM 13 0 14 0 1 1 0 0 0 58 7 0 29 61 0 0 184 2169
5:00 PM 5 0 12 0 4 2 0 0 0 64 12 0 28 67 0 0 194 2178
5:05 PM 10 0 23 0 0 1 1 0 0 74 17 0 27 62 2 0 217 2223
5:10 PM 10 0 22 0 3 4 2 0 1 68 9 0 28 74 1 0 222 2256
5:15 PM 10 0 19 0 0 0 1 0 1 58 7 0 32 59 0 0 187 2269
5:20 PM 8 0 11 0 0 0 1 0 0 52 9 0 37 79 1 0 198 2291
5:25 PM 9 0 8 0 0 0 0 0 1 50 9 0 31 76 0 0 184 2312
5:30 PM 10 1 15 0 1 2 1 0 1 50 12 0 35 66 3 0 197 2318
5:35 PM 16 0 11 0 0 0 1 0 1 54 7 0 34 69 0 0 193 2336
5:40 PM 6 0 12 0 0 0 1 0 2 57 3 0 40 82 0 0 203 2348
5:45 PM 5 0 13 0 0 0 0 0 0 46 6 0 32 66 1 0 169 2337
5:50 PM 11 0 13 0 1 0 0 0 0 45 4 0 27 64 1 0 166 2314
5:55 PM 7 0 14 0 1 0 0 0 1 52 6 0 17 74 1 0 173 2303

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

All Vehicles 100 0 228 0 28 28 12 0 4 824 152 0 332 812 12 0 2532
Heavy Trucks 4 0 8 0 0 0 0 40 20 4 8 0 84
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 1 0 0 0 0 1
Railroad

Stopped Buses

Comments:

Report generated on 2/26/2019 10:13 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

LOCATION: LOCATION: Wildrose Pl -- Tualatin-Sherwood Rd QC JOB #: QC JOB #: 14898003
CITY/STATE: CITY/STATE: Washington, OR DATE: DATE: Wed, Feb 13 2019

9 20

3 0 6

648 10 10 655

1021 0.940.94 645

1031 0 0 1027

0 0 0

0 0

Peak-Hour: 7:20 AM -- 8:20 AMPeak-Hour: 7:20 AM -- 8:20 AM
Peak 15-Min: 7:50 AM -- 8:05 AMPeak 15-Min: 7:50 AM -- 8:05 AM

55.6 10

33.3 0 66.7

15.6 10 10 15.4

7.8 15.5

7.9 0 0 8.2

0 0 0

0 0

0

0 0

0

0 0 0

0 1

6 0

0 0

0 0 0

NA

NA NA

NA

NA

NA NA

NA

5-Min Count5-Min Count
Period Period 

Beginning AtBeginning At

Wildrose Pl Wildrose Pl 
(Northbound)(Northbound)

Wildrose Pl Wildrose Pl 
(Southbound)(Southbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Eastbound)(Eastbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

7:00 AM 0 0 0 0 0 0 0 0 2 96 0 0 0 43 1 0 142
7:05 AM 0 0 0 0 0 0 2 0 0 83 0 0 0 47 1 0 133
7:10 AM 0 0 0 0 0 0 1 0 2 87 0 0 0 40 3 0 133
7:15 AM 0 0 0 0 1 0 2 0 0 95 0 0 0 46 0 0 144
7:20 AM 0 0 0 0 1 0 0 0 0 93 0 0 0 47 0 0 141
7:25 AM 0 0 0 0 0 0 0 0 0 80 0 0 0 64 0 0 144
7:30 AM 0 0 0 0 1 0 1 0 0 81 0 0 0 53 0 0 136
7:35 AM 0 0 0 0 1 0 0 0 1 79 0 0 0 40 0 0 121
7:40 AM 0 0 0 0 1 0 0 0 1 94 0 0 0 52 1 0 149
7:45 AM 0 0 0 0 0 0 0 0 0 74 0 0 0 62 1 0 137
7:50 AM 0 0 0 0 0 0 0 0 2 89 0 0 0 63 1 0 155
7:55 AM 0 0 0 0 1 0 0 0 3 89 0 0 0 51 3 0 147 1682
8:00 AM 0 0 0 0 0 0 1 0 0 88 0 0 0 59 1 0 149 1689
8:05 AM 0 0 0 0 1 0 0 0 1 87 0 0 0 51 0 0 140 1696
8:10 AM 0 0 0 0 0 0 0 0 1 81 0 0 0 48 1 0 131 1694
8:15 AM 0 0 0 0 0 0 1 0 1 86 0 0 0 55 2 0 145 1695
8:20 AM 0 0 0 0 0 0 0 0 1 78 0 0 0 46 1 0 126 1680
8:25 AM 0 0 0 0 3 0 1 0 0 78 0 0 0 55 0 0 137 1673
8:30 AM 0 0 0 0 1 0 0 0 1 78 0 0 0 59 0 0 139 1676
8:35 AM 0 0 0 0 0 0 0 0 0 79 0 0 0 57 1 0 137 1692
8:40 AM 0 0 0 0 0 0 0 0 1 76 0 0 0 59 1 0 137 1680
8:45 AM 0 0 0 0 1 0 1 0 1 88 0 0 0 51 3 0 145 1688
8:50 AM 0 0 0 0 0 0 0 0 0 73 0 0 0 51 0 0 124 1657
8:55 AM 0 0 0 0 1 0 0 0 1 66 0 0 0 53 1 0 122 1632

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

All Vehicles 0 0 0 0 4 0 4 0 20 1064 0 0 0 692 20 0 1804
Heavy Trucks 0 0 0 4 0 0 0 60 0 0 124 4 192
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 1 0 0 0 0 1
Railroad

Stopped Buses

Comments:

Report generated on 2/26/2019 10:13 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

LOCATION: LOCATION: Wildrose Pl -- Tualatin-Sherwood Rd QC JOB #: QC JOB #: 14898004
CITY/STATE: CITY/STATE: Washington, OR DATE: DATE: Wed, Feb 13 2019

30 6

18 0 12

1216 3 3 1201

878 0.930.93 1198

881 0 0 890

0 0 0

0 0

Peak-Hour: 4:45 PM -- 5:45 PMPeak-Hour: 4:45 PM -- 5:45 PM
Peak 15-Min: 5:05 PM -- 5:20 PMPeak 15-Min: 5:05 PM -- 5:20 PM

6.7 50

5.6 0 8.3

2.8 33.3 66.7 2.9

3.5 2.8

3.6 0 0 3.6

0 0 0

0 0

0

0 0

2

0 0 0

0 0

1 4

0 0

0 0 0

NA

NA NA

NA

NA

NA NA

NA

5-Min Count5-Min Count
Period Period 

Beginning AtBeginning At

Wildrose Pl Wildrose Pl 
(Northbound)(Northbound)

Wildrose Pl Wildrose Pl 
(Southbound)(Southbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Eastbound)(Eastbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

4:00 PM 0 0 0 0 1 0 1 0 0 75 0 0 0 90 0 0 167
4:05 PM 0 0 0 0 1 0 1 0 1 69 0 0 0 79 0 0 151
4:10 PM 0 0 0 0 1 0 2 0 0 76 0 0 0 91 1 0 171
4:15 PM 0 0 0 0 1 0 2 0 1 77 0 0 0 84 0 0 165
4:20 PM 0 0 0 0 0 0 1 0 0 60 0 0 0 95 1 0 157
4:25 PM 0 0 0 0 2 0 1 0 0 54 0 0 0 90 0 0 147
4:30 PM 0 0 0 0 1 0 0 0 1 66 0 0 0 109 1 0 178
4:35 PM 0 0 0 0 1 0 1 0 0 67 0 0 0 86 0 0 155
4:40 PM 0 0 0 0 0 0 0 0 0 67 0 0 0 104 1 0 172
4:45 PM 0 0 0 0 0 0 2 0 1 65 0 0 0 92 0 0 160
4:50 PM 0 0 0 0 0 0 1 0 0 67 0 0 0 98 0 0 166
4:55 PM 0 0 0 0 3 0 2 0 1 70 0 0 0 95 0 0 171 1960
5:00 PM 0 0 0 0 2 0 3 0 0 76 0 0 0 84 0 0 165 1958
5:05 PM 0 0 0 0 2 0 1 0 0 96 0 0 0 97 0 0 196 2003
5:10 PM 0 0 0 0 2 0 0 0 0 94 0 0 0 99 0 0 195 2027
5:15 PM 0 0 0 0 0 0 1 0 0 80 0 0 0 94 0 0 175 2037
5:20 PM 0 0 0 0 1 0 2 0 0 66 0 0 0 109 1 0 179 2059
5:25 PM 0 0 0 0 1 0 0 0 1 60 0 0 0 105 0 0 167 2079
5:30 PM 0 0 0 0 1 0 3 0 0 67 0 0 0 103 1 0 175 2076
5:35 PM 0 0 0 0 0 0 1 0 0 67 0 0 0 110 1 0 179 2100
5:40 PM 0 0 0 0 0 0 2 0 0 70 0 0 0 112 0 0 184 2112
5:45 PM 0 0 0 0 0 0 1 0 1 57 0 0 0 94 0 0 153 2105
5:50 PM 0 0 0 0 0 0 1 0 0 60 0 0 0 95 0 0 156 2095
5:55 PM 0 0 0 0 0 0 3 0 2 70 0 0 0 92 0 0 167 2091

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

All Vehicles 0 0 0 0 16 0 8 0 0 1080 0 0 0 1160 0 0 2264
Heavy Trucks 0 0 0 0 0 0 0 52 0 0 28 0 80
Pedestrians 8 0 0 0 8

Bicycles 0 0 0 0 0 0 0 1 0 0 1 0 2
Railroad

Stopped Buses

Comments:

Report generated on 2/26/2019 10:13 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

LOCATION: LOCATION: Cipole Rd -- Tualatin-Sherwood Rd QC JOB #: QC JOB #: 14898005
CITY/STATE: CITY/STATE: Washington, OR DATE: DATE: Wed, Feb 13 2019

77 185

30 0 47

636 110 75 681

916 0.960.96 606

1026 0 0 963

0 0 0

0 0

Peak-Hour: 7:20 AM -- 8:20 AMPeak-Hour: 7:20 AM -- 8:20 AM
Peak 15-Min: 7:40 AM -- 7:55 AMPeak 15-Min: 7:40 AM -- 7:55 AM

36.4 9.2

30 0 40.4

15.3 6.4 13.3 14.4

8.4 14.5

8.2 0 0 10

0 0 0

0 0

0

0 0

0

0 0 0

0 1

5 0

0 0

0 0 0

NA

NA NA

NA

NA

NA NA

NA

5-Min Count5-Min Count
Period Period 

Beginning AtBeginning At

Cipole Rd Cipole Rd 
(Northbound)(Northbound)

Cipole Rd Cipole Rd 
(Southbound)(Southbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Eastbound)(Eastbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

7:00 AM 0 0 0 0 3 0 2 0 8 91 0 0 0 39 13 0 156
7:05 AM 0 0 0 0 7 0 4 0 8 73 0 0 0 45 4 0 141
7:10 AM 0 0 0 0 3 0 1 0 2 85 0 0 0 44 10 0 145
7:15 AM 0 0 0 0 3 0 3 0 9 83 0 0 0 43 9 0 150
7:20 AM 0 0 0 0 6 0 5 0 8 86 0 0 0 47 5 0 157
7:25 AM 0 0 0 0 5 0 0 0 5 75 0 0 0 59 5 0 149
7:30 AM 0 0 0 0 4 0 2 0 10 79 0 0 0 45 6 0 146
7:35 AM 0 0 0 0 7 0 1 0 10 67 0 0 0 36 10 0 131
7:40 AM 0 0 0 0 2 0 2 0 11 82 0 0 0 50 11 0 158
7:45 AM 0 0 0 0 4 0 4 0 10 68 0 0 0 59 4 0 149
7:50 AM 0 0 0 0 4 0 2 0 7 79 0 0 0 56 9 0 157
7:55 AM 0 0 0 0 5 0 3 0 11 65 0 0 0 53 5 0 142 1781
8:00 AM 0 0 0 0 2 0 1 0 12 84 0 0 0 59 7 0 165 1790
8:05 AM 0 0 0 0 3 0 5 0 7 78 0 0 0 41 3 0 137 1786
8:10 AM 0 0 0 0 1 0 3 0 8 79 0 0 0 49 5 0 145 1786
8:15 AM 0 0 0 0 4 0 2 0 11 74 0 0 0 52 5 0 148 1784
8:20 AM 0 0 0 0 1 0 3 0 7 88 0 0 0 43 7 0 149 1776
8:25 AM 0 0 0 0 1 0 9 0 6 73 0 0 0 49 1 0 139 1766
8:30 AM 0 0 0 0 3 0 4 0 8 69 0 0 0 47 9 0 140 1760
8:35 AM 0 0 0 0 3 0 1 0 4 72 0 0 0 62 3 0 145 1774
8:40 AM 0 0 0 0 4 0 3 0 4 71 0 0 0 54 8 0 144 1760
8:45 AM 0 0 0 0 4 0 5 0 6 84 0 0 0 45 11 0 155 1766
8:50 AM 0 0 0 0 3 0 1 0 4 77 0 0 0 56 0 0 141 1750
8:55 AM 0 0 0 0 3 0 2 0 4 63 0 0 0 43 2 0 117 1725

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

All Vehicles 0 0 0 0 40 0 32 0 112 916 0 0 0 660 96 0 1856
Heavy Trucks 0 0 0 16 0 8 12 60 0 0 44 12 152
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Report generated on 2/26/2019 10:13 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

LOCATION: LOCATION: Cipole Rd -- Tualatin-Sherwood Rd QC JOB #: QC JOB #: 14898006
CITY/STATE: CITY/STATE: Washington, OR DATE: DATE: Wed, Feb 13 2019

187 51

124 0 63

1203 37 14 1093

856 0.920.92 1079

893 0 0 919

0 0 0

0 0

Peak-Hour: 4:45 PM -- 5:45 PMPeak-Hour: 4:45 PM -- 5:45 PM
Peak 15-Min: 5:05 PM -- 5:20 PMPeak 15-Min: 5:05 PM -- 5:20 PM

3.7 5.9

2.4 0 6.3

2.7 2.7 14.3 2.9

4 2.8

3.9 0 0 4.1

0 0 0

0 0

0

0 0

2

0 0 0

0 0

1 4

0 0

0 0 0

NA

NA NA

NA

NA

NA NA

NA

5-Min Count5-Min Count
Period Period 

Beginning AtBeginning At

Cipole Rd Cipole Rd 
(Northbound)(Northbound)

Cipole Rd Cipole Rd 
(Southbound)(Southbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Eastbound)(Eastbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

4:00 PM 0 0 0 0 22 0 14 0 4 66 0 0 0 75 3 0 184
4:05 PM 0 0 0 0 18 0 12 0 5 62 0 0 0 73 2 0 172
4:10 PM 0 0 0 0 10 0 16 0 2 78 0 0 0 71 7 0 184
4:15 PM 0 0 0 0 11 0 14 0 6 72 0 0 0 77 2 0 182
4:20 PM 0 0 0 0 9 0 6 0 3 50 0 0 0 81 4 0 153
4:25 PM 0 0 0 0 5 0 8 0 3 68 0 0 0 92 2 0 178
4:30 PM 0 0 0 0 6 0 12 0 1 62 0 0 0 90 1 0 172
4:35 PM 0 0 0 0 3 0 8 0 2 67 0 0 0 86 3 0 169
4:40 PM 0 0 0 0 7 0 12 0 4 58 0 0 0 87 4 0 172
4:45 PM 0 0 0 0 10 0 9 0 3 64 0 0 0 85 1 0 172
4:50 PM 0 0 0 0 5 0 7 0 1 70 0 0 0 85 4 0 172
4:55 PM 0 0 0 0 6 0 11 0 5 71 0 0 0 89 1 0 183 2093
5:00 PM 0 0 0 0 8 0 12 0 2 65 0 0 0 77 0 0 164 2073
5:05 PM 0 0 0 0 9 0 15 0 8 81 0 0 0 82 1 0 196 2097
5:10 PM 0 0 0 0 3 0 11 0 7 92 0 0 0 86 2 0 201 2114
5:15 PM 0 0 0 0 7 0 11 0 4 86 0 0 0 87 0 0 195 2127
5:20 PM 0 0 0 0 2 0 12 0 3 63 0 0 0 94 1 0 175 2149
5:25 PM 0 0 0 0 3 0 8 0 1 69 0 0 0 95 1 0 177 2148
5:30 PM 0 0 0 0 3 0 11 0 1 53 0 0 0 102 0 0 170 2146
5:35 PM 0 0 0 0 4 0 8 0 1 78 0 0 0 100 1 0 192 2169
5:40 PM 0 0 0 0 3 0 9 0 1 64 0 0 0 97 2 0 176 2173
5:45 PM 0 0 0 0 1 0 8 0 0 63 0 0 0 90 3 0 165 2166
5:50 PM 0 0 0 0 5 0 7 0 3 58 0 0 0 89 1 0 163 2157
5:55 PM 0 0 0 0 1 0 4 0 1 67 0 0 0 91 0 0 164 2138

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

All Vehicles 0 0 0 0 76 0 148 0 76 1036 0 0 0 1020 12 0 2368
Heavy Trucks 0 0 0 8 0 0 4 52 0 0 24 8 96
Pedestrians 8 0 0 0 8

Bicycles 0 0 0 0 0 0 0 1 0 0 1 0 2
Railroad

Stopped Buses

Comments:

Report generated on 2/26/2019 10:14 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

LOCATION: LOCATION: 124th Ave -- Tualatin-Sherwood Rd QC JOB #: QC JOB #: 14898007
CITY/STATE: CITY/STATE: Washington, OR DATE: DATE: Wed, Feb 13 2019

316 335

47 138 131

672 60 95 627

854 0.930.93 516

964 50 16 1043

109 180 58

204 347

Peak-Hour: 7:20 AM -- 8:20 AMPeak-Hour: 7:20 AM -- 8:20 AM
Peak 15-Min: 7:40 AM -- 7:55 AMPeak 15-Min: 7:40 AM -- 7:55 AM

13.9 11.3

25.5 11.6 12.2

15 8.3 15.8 15.9

8.7 14.9

9.6 28 50 10.4

11 10 31

18.6 13.8

0

0 0

0

0 0 0

1 0

3 1

0 0

0 0 0

NA

NA NA

NA

NA

NA NA

NA

5-Min Count5-Min Count
Period Period 

Beginning AtBeginning At

124th Ave 124th Ave 
(Northbound)(Northbound)

124th Ave 124th Ave 
(Southbound)(Southbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Eastbound)(Eastbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

7:00 AM 8 15 8 0 10 8 3 0 6 81 6 0 0 42 5 0 192
7:05 AM 10 21 3 0 8 3 0 0 9 60 4 0 1 39 8 0 166
7:10 AM 5 10 4 0 6 8 1 0 16 81 1 0 0 51 9 0 192
7:15 AM 10 5 4 0 9 9 2 0 7 80 4 0 1 42 8 0 181
7:20 AM 11 9 5 0 8 15 2 0 7 80 4 0 0 41 6 0 188
7:25 AM 9 15 7 0 11 16 4 0 7 71 3 0 2 50 6 0 201
7:30 AM 5 17 5 0 11 9 2 0 3 65 5 0 0 39 6 0 167
7:35 AM 10 13 3 0 20 20 3 0 5 67 5 0 1 31 5 0 183
7:40 AM 11 24 6 0 11 12 3 0 2 66 7 0 0 47 13 0 202
7:45 AM 15 14 7 0 13 14 4 0 8 74 1 0 2 53 10 0 215
7:50 AM 10 15 7 0 8 10 7 0 7 68 5 0 1 43 6 0 187
7:55 AM 8 17 5 0 13 15 9 0 5 69 2 0 3 42 14 0 202 2276
8:00 AM 11 16 3 0 6 8 5 0 3 79 8 0 1 45 7 0 192 2276
8:05 AM 5 13 3 0 9 7 4 0 7 68 4 0 1 33 11 0 165 2275
8:10 AM 7 15 2 0 9 8 2 0 4 73 2 0 1 48 6 0 177 2260
8:15 AM 7 12 5 0 12 4 2 0 2 74 4 0 4 44 5 0 175 2254
8:20 AM 7 9 1 0 8 6 2 0 9 75 5 0 0 41 8 0 171 2237
8:25 AM 9 16 0 0 11 11 4 0 4 65 2 0 0 40 8 0 170 2206
8:30 AM 4 14 3 0 3 3 4 0 7 68 7 0 1 44 9 0 167 2206
8:35 AM 5 8 4 0 8 7 5 1 5 61 7 0 0 61 4 0 176 2199
8:40 AM 14 9 2 0 4 6 5 0 12 55 3 0 2 38 5 0 155 2152
8:45 AM 8 11 0 0 6 6 5 0 14 70 4 0 0 46 7 0 177 2114
8:50 AM 5 13 2 0 11 8 5 0 9 67 4 0 0 45 6 0 175 2102
8:55 AM 4 15 1 0 10 3 4 0 4 63 3 0 1 35 8 0 151 2051

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

All Vehicles 144 212 80 0 128 144 56 0 68 832 52 0 12 572 116 0 2416
Heavy Trucks 8 16 12 12 8 12 0 56 12 4 48 4 192
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Report generated on 2/26/2019 10:20 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

LOCATION: LOCATION: 124th Ave -- Tualatin-Sherwood Rd QC JOB #: QC JOB #: 14898008
CITY/STATE: CITY/STATE: Washington, OR DATE: DATE: Wed, Feb 13 2019

454 236

183 173 98

1104 48 83 930

772 0.960.96 823

923 103 24 878

98 105 8

300 211

Peak-Hour: 4:45 PM -- 5:45 PMPeak-Hour: 4:45 PM -- 5:45 PM
Peak 15-Min: 5:10 PM -- 5:25 PMPeak 15-Min: 5:10 PM -- 5:25 PM

3.1 1.7

1.6 4 4.1

3.1 0 2.4 3.2

3.8 3.4

4.2 9.7 0 3.8

3.1 1.9 0

5.7 2.4

1

1 0

2

2 0 0

0 0

1 2

0 0

0 0 0

NA

NA NA

NA

NA

NA NA

NA

5-Min Count5-Min Count
Period Period 

Beginning AtBeginning At

124th Ave 124th Ave 
(Northbound)(Northbound)

124th Ave 124th Ave 
(Southbound)(Southbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Eastbound)(Eastbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

4:00 PM 7 7 1 0 5 12 11 0 4 66 9 0 3 62 3 0 190
4:05 PM 9 4 1 0 10 13 15 0 5 68 15 0 2 58 5 0 205
4:10 PM 9 11 0 0 8 12 11 0 8 63 13 0 4 63 10 0 212
4:15 PM 8 6 1 0 5 13 8 0 4 73 12 0 2 61 10 0 203
4:20 PM 9 16 0 0 13 11 15 1 3 50 8 0 3 57 6 0 192
4:25 PM 4 9 2 0 5 7 8 0 3 58 13 0 8 83 7 0 207
4:30 PM 4 5 1 0 9 12 16 0 1 58 10 0 2 81 4 0 203
4:35 PM 8 6 1 0 9 22 18 0 6 58 3 0 1 61 11 0 204
4:40 PM 11 8 3 0 12 18 20 0 10 46 9 0 4 57 12 0 210
4:45 PM 7 2 1 0 9 20 17 0 7 63 12 0 3 63 6 0 210
4:50 PM 12 17 0 0 16 15 11 0 1 48 9 0 1 70 6 0 206
4:55 PM 8 9 0 0 9 14 16 0 5 80 7 0 1 69 7 0 225 2467
5:00 PM 6 4 1 0 10 16 11 0 6 53 10 0 1 65 8 0 191 2468
5:05 PM 5 5 2 0 10 14 12 0 4 81 9 0 1 64 8 0 215 2478
5:10 PM 8 11 0 0 8 17 16 0 5 80 14 0 1 69 13 0 242 2508
5:15 PM 4 11 1 0 2 13 17 0 8 63 9 0 4 53 9 0 194 2499
5:20 PM 10 9 0 0 7 11 22 0 3 73 6 0 2 75 2 0 220 2527
5:25 PM 8 10 1 0 5 11 13 0 2 56 9 0 4 69 4 0 192 2512
5:30 PM 20 10 0 0 10 14 16 0 2 56 4 0 3 70 4 0 209 2518
5:35 PM 5 6 1 0 8 9 10 0 0 62 8 0 2 84 11 0 206 2520
5:40 PM 5 11 1 0 4 19 22 0 5 57 6 0 1 72 5 0 208 2518
5:45 PM 9 11 3 0 6 14 12 0 2 53 7 0 2 68 6 0 193 2501
5:50 PM 8 4 0 0 3 6 3 0 3 57 10 0 0 85 7 0 186 2481
5:55 PM 4 6 0 0 2 10 9 0 0 62 3 0 0 92 4 0 192 2448

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

All Vehicles 88 124 4 0 68 164 220 0 64 864 116 0 28 788 96 0 2624
Heavy Trucks 0 4 0 0 4 4 0 40 16 0 48 0 116
Pedestrians 8 0 0 0 8

Bicycles 0 0 0 0 0 1 0 1 0 0 0 0 2
Railroad

Stopped Buses

Comments:

Report generated on 2/26/2019 10:20 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

LOCATION: LOCATION: 120th Ave -- Tualatin-Sherwood Rd QC JOB #: QC JOB #: 14898009
CITY/STATE: CITY/STATE: Washington, OR DATE: DATE: Wed, Feb 13 2019

0 0

0 0 0

649 0 0 643

1005 0.940.94 632

1044 39 11 1020

17 0 15

50 32

Peak-Hour: 7:20 AM -- 8:20 AMPeak-Hour: 7:20 AM -- 8:20 AM
Peak 15-Min: 7:40 AM -- 7:55 AMPeak 15-Min: 7:40 AM -- 7:55 AM

0 0

0 0 0

15.9 0 0 14.8

9.1 13.6

10.2 41 81.8 10.3

100 0 93.3

50 96.9

0

0 0

0

0 0 0

0 0

4 1

0 0

0 0 0

NA

NA NA

NA

NA

NA NA

NA

5-Min Count5-Min Count
Period Period 

Beginning AtBeginning At

120th Ave 120th Ave 
(Northbound)(Northbound)

120th Ave 120th Ave 
(Southbound)(Southbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Eastbound)(Eastbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

7:00 AM 1 0 0 0 0 0 0 0 0 86 6 0 2 42 0 0 137
7:05 AM 0 0 0 0 0 0 0 0 0 79 3 0 1 54 0 0 137
7:10 AM 2 0 1 0 0 0 0 0 0 74 6 0 0 49 0 0 132
7:15 AM 1 0 1 0 0 0 0 0 0 97 1 0 0 52 0 0 152
7:20 AM 3 0 2 0 0 0 0 0 0 74 4 0 1 47 0 0 131
7:25 AM 3 0 0 0 0 0 0 0 0 93 3 0 0 61 0 0 160
7:30 AM 2 0 0 0 0 0 0 0 0 87 1 0 1 38 0 0 129
7:35 AM 1 0 1 0 0 0 0 0 0 87 1 0 0 42 0 0 132
7:40 AM 0 0 3 0 0 0 0 0 0 85 2 0 1 63 0 0 154
7:45 AM 1 0 0 0 0 0 0 0 0 84 4 0 2 60 0 0 151
7:50 AM 0 0 0 0 0 0 0 0 0 80 6 0 4 61 0 0 151
7:55 AM 1 0 1 0 0 0 0 0 0 75 8 0 0 56 0 0 141 1707
8:00 AM 1 0 1 0 0 0 0 0 0 91 2 0 0 46 0 0 141 1711
8:05 AM 1 0 4 0 0 0 0 0 0 76 1 0 0 48 0 0 130 1704
8:10 AM 2 0 2 0 0 0 0 0 0 76 4 0 2 55 0 0 141 1713
8:15 AM 2 0 1 0 0 0 0 0 0 97 3 0 0 55 0 0 158 1719
8:20 AM 1 0 2 0 0 0 0 0 0 86 2 0 1 39 0 0 131 1719
8:25 AM 1 0 0 0 0 0 0 0 0 76 0 0 1 55 0 0 133 1692
8:30 AM 1 0 4 0 0 0 0 0 0 71 4 0 1 51 0 0 132 1695
8:35 AM 0 0 1 0 0 0 0 0 0 72 3 0 1 60 0 0 137 1700
8:40 AM 2 0 3 0 0 0 0 0 0 61 1 0 3 52 0 0 122 1668
8:45 AM 2 0 0 0 0 0 0 0 0 65 3 0 1 46 0 0 117 1634
8:50 AM 2 0 1 0 0 0 0 0 0 76 0 0 2 46 0 0 127 1610
8:55 AM 1 0 1 0 0 0 0 0 0 74 4 0 1 52 0 0 133 1602

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

All Vehicles 4 0 12 0 0 0 0 0 0 996 48 0 28 736 0 0 1824
Heavy Trucks 4 0 12 0 0 0 0 68 12 24 64 0 184
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Report generated on 2/26/2019 10:20 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

LOCATION: LOCATION: 120th Ave -- Tualatin-Sherwood Rd QC JOB #: QC JOB #: 14898010
CITY/STATE: CITY/STATE: Washington, OR DATE: DATE: Wed, Feb 13 2019

0 0

0 0 0

911 0 0 887

858 0.940.94 884

880 22 3 875

27 0 17

25 44

Peak-Hour: 4:45 PM -- 5:45 PMPeak-Hour: 4:45 PM -- 5:45 PM
Peak 15-Min: 5:05 PM -- 5:20 PMPeak 15-Min: 5:05 PM -- 5:20 PM

0 0

0 0 0

3.1 0 0 3.2

4.1 3.2

4 0 0 4

0 0 0

0 0

0

0 0

2

0 0 0

0 0

1 3

0 0

0 0 0

NA

NA NA

NA

NA

NA NA

NA

5-Min Count5-Min Count
Period Period 

Beginning AtBeginning At

120th Ave 120th Ave 
(Northbound)(Northbound)

120th Ave 120th Ave 
(Southbound)(Southbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Eastbound)(Eastbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

4:00 PM 8 0 4 0 0 0 0 0 0 62 1 0 0 67 0 0 142
4:05 PM 0 0 3 0 0 0 0 0 0 78 2 0 1 61 0 0 145
4:10 PM 3 0 2 0 0 0 0 0 0 70 0 0 0 61 0 0 136
4:15 PM 1 0 0 0 0 0 0 0 0 83 4 0 0 73 0 0 161
4:20 PM 3 0 0 0 0 0 0 0 0 65 0 0 0 65 0 0 133
4:25 PM 1 0 0 0 0 0 0 0 0 55 2 0 0 92 0 0 150
4:30 PM 1 0 1 0 0 0 0 0 0 63 3 0 1 81 0 0 150
4:35 PM 4 0 2 0 0 0 0 0 0 65 2 0 1 73 0 0 147
4:40 PM 2 0 1 0 0 0 0 0 0 64 1 0 0 75 0 0 143
4:45 PM 2 0 2 0 0 0 0 0 0 70 2 0 0 69 0 0 145
4:50 PM 4 0 0 0 0 0 0 0 0 57 0 0 1 62 0 0 124
4:55 PM 1 0 1 0 0 0 0 0 0 89 0 0 0 83 0 0 174 1750
5:00 PM 2 0 1 0 0 0 0 0 0 58 3 0 0 72 0 0 136 1744
5:05 PM 1 0 3 0 0 0 0 0 0 92 4 0 0 64 0 0 164 1763
5:10 PM 2 0 2 0 0 0 0 0 0 87 4 0 0 71 0 0 166 1793
5:15 PM 4 0 2 0 0 0 0 0 0 71 4 0 1 68 0 0 150 1782
5:20 PM 3 0 0 0 0 0 0 0 0 72 2 0 1 76 0 0 154 1803
5:25 PM 1 0 0 0 0 0 0 0 0 55 2 0 0 80 0 0 138 1791
5:30 PM 3 0 4 0 0 0 0 0 0 67 0 0 0 79 0 0 153 1794
5:35 PM 4 0 2 0 0 0 0 0 0 70 1 0 0 80 0 0 157 1804
5:40 PM 0 0 0 0 0 0 0 0 0 70 0 0 0 80 0 0 150 1811
5:45 PM 3 0 0 0 0 0 0 0 0 62 1 0 1 78 0 0 145 1811
5:50 PM 0 0 0 0 0 0 0 0 0 53 3 0 1 82 0 0 139 1826
5:55 PM 1 0 1 0 0 0 0 0 0 54 3 0 0 78 0 0 137 1789

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

All Vehicles 28 0 28 0 0 0 0 0 0 1000 48 0 4 812 0 0 1920
Heavy Trucks 0 0 0 0 0 0 0 48 0 0 36 0 84
Pedestrians 8 0 0 0 8

Bicycles 0 0 0 0 0 0 0 1 0 0 0 0 1
Railroad

Stopped Buses

Comments:

Report generated on 2/26/2019 10:20 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

LOCATION: LOCATION: 115th Ave -- Tualatin-Sherwood Rd QC JOB #: QC JOB #: 14898011
CITY/STATE: CITY/STATE: Washington, OR DATE: DATE: Wed, Feb 13 2019

6 15

2 1 3

634 5 10 727

908 0.930.93 600

1011 98 117 984

32 0 73

216 105

Peak-Hour: 7:20 AM -- 8:20 AMPeak-Hour: 7:20 AM -- 8:20 AM
Peak 15-Min: 7:40 AM -- 7:55 AMPeak 15-Min: 7:40 AM -- 7:55 AM

33.3 13.3

50 100 0

14.7 0 20 14.2

8.8 13

10.8 29.6 19.7 11.2

43.8 0 41.1

24.5 41.9

0

0 1

0

0 0 0

0 0

4 1

0 1

0 0 0

NA

NA NA

NA

NA

NA NA

NA

5-Min Count5-Min Count
Period Period 

Beginning AtBeginning At

115th Ave 115th Ave 
(Northbound)(Northbound)

115th Ave 115th Ave 
(Southbound)(Southbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Eastbound)(Eastbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

7:00 AM 2 0 5 0 1 0 0 0 0 75 10 0 10 42 1 0 146
7:05 AM 1 0 5 0 0 0 1 0 0 75 11 0 7 54 0 0 154
7:10 AM 3 0 8 0 3 0 1 0 0 61 6 0 5 37 0 0 124
7:15 AM 3 0 5 0 1 0 0 0 0 86 11 0 7 49 0 0 162
7:20 AM 4 0 10 0 0 0 0 0 0 63 10 0 9 49 0 0 145
7:25 AM 2 0 4 0 2 0 0 0 0 70 14 0 19 59 1 0 171
7:30 AM 2 0 6 0 0 0 0 0 0 88 12 0 5 35 1 0 149
7:35 AM 2 0 8 0 0 0 0 0 0 68 12 0 10 40 0 0 140
7:40 AM 5 0 7 0 0 0 0 0 1 86 4 0 14 58 0 0 175
7:45 AM 4 0 4 0 0 0 0 0 1 90 5 0 10 59 1 0 174
7:50 AM 3 0 4 0 0 0 0 0 2 61 7 0 11 56 2 0 146
7:55 AM 3 0 7 0 0 0 1 0 0 69 8 0 5 46 1 0 140 1826
8:00 AM 1 0 5 0 1 0 0 0 1 65 8 0 15 53 2 0 151 1831
8:05 AM 2 0 8 0 0 1 0 0 0 89 2 0 4 40 0 0 146 1823
8:10 AM 2 0 4 0 0 0 1 0 0 72 6 0 14 50 1 0 150 1849
8:15 AM 2 0 6 0 0 0 0 0 0 87 10 0 1 55 1 0 162 1849
8:20 AM 4 0 5 0 2 0 1 0 4 78 5 0 3 36 2 0 140 1844
8:25 AM 0 0 4 0 0 0 0 0 0 70 7 0 3 55 0 0 139 1812
8:30 AM 5 0 6 0 0 0 0 0 0 63 6 0 5 49 0 0 134 1797
8:35 AM 2 0 9 0 0 0 1 0 4 70 7 0 6 55 1 0 155 1812
8:40 AM 6 0 8 0 0 0 0 0 0 65 3 0 5 51 0 0 138 1775
8:45 AM 1 0 7 0 1 0 0 0 1 55 4 0 6 42 0 0 117 1718
8:50 AM 3 0 8 0 0 0 0 0 1 83 3 0 4 45 2 0 149 1721
8:55 AM 4 0 3 0 4 0 0 0 0 66 2 0 2 52 3 0 136 1717

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

All Vehicles 48 0 60 0 0 0 0 0 16 948 64 0 140 692 12 0 1980
Heavy Trucks 16 0 16 0 0 0 0 64 12 20 76 4 208
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 1 0 0 1
Railroad

Stopped Buses

Comments:

Report generated on 2/26/2019 10:20 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

Page 1 of 1

Exhibit A

Packet Page 1181

LU 2021-015 Exhibit BB



Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

LOCATION: LOCATION: 115th Ave -- Tualatin-Sherwood Rd QC JOB #: QC JOB #: 14898012
CITY/STATE: CITY/STATE: Washington, OR DATE: DATE: Wed, Feb 13 2019

32 28

15 1 16

888 12 16 844

807 0.950.95 786

872 53 42 977

87 0 154

96 241

Peak-Hour: 4:45 PM -- 5:45 PMPeak-Hour: 4:45 PM -- 5:45 PM
Peak 15-Min: 5:05 PM -- 5:20 PMPeak 15-Min: 5:05 PM -- 5:20 PM

0 0

0 0 0

3.2 0 0 4.1

3.7 3.3

3.7 3.8 21.4 3.6

2.3 0 3.2

11.5 2.9

0

0 0

2

0 0 0

0 0

2 0

0 0

0 0 0

NA

NA NA

NA

NA

NA NA

NA

5-Min Count5-Min Count
Period Period 

Beginning AtBeginning At

115th Ave 115th Ave 
(Northbound)(Northbound)

115th Ave 115th Ave 
(Southbound)(Southbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Eastbound)(Eastbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

4:00 PM 4 0 13 0 1 0 1 0 0 65 2 0 2 66 2 0 156
4:05 PM 15 0 31 0 3 0 2 0 1 63 4 0 0 47 1 0 167
4:10 PM 7 0 9 0 0 0 0 0 0 76 1 0 0 51 1 0 145
4:15 PM 5 0 12 0 2 0 1 0 2 79 3 0 8 72 1 0 185
4:20 PM 2 1 6 0 0 0 0 0 1 67 5 0 2 61 0 0 145
4:25 PM 10 0 14 0 2 0 1 0 0 56 2 0 4 75 2 0 166
4:30 PM 6 0 13 0 2 0 1 0 0 56 2 0 3 80 0 0 163
4:35 PM 17 0 12 0 0 0 0 0 1 59 4 0 4 63 1 0 161
4:40 PM 8 0 10 0 1 0 1 0 3 68 2 0 4 61 1 0 159
4:45 PM 9 0 7 0 0 0 1 0 2 60 7 0 5 64 1 0 156
4:50 PM 3 0 11 0 2 0 1 0 0 56 6 0 1 58 3 0 141
4:55 PM 3 0 12 0 1 0 3 0 2 82 5 0 4 75 2 0 189 1933
5:00 PM 4 0 13 0 1 0 1 0 0 57 1 0 3 70 1 0 151 1928
5:05 PM 14 0 17 0 2 0 2 0 0 68 8 0 6 50 1 0 168 1929
5:10 PM 7 0 20 0 1 0 2 0 2 89 6 0 2 52 1 0 182 1966
5:15 PM 10 0 12 0 0 0 0 0 1 72 3 0 3 72 0 0 173 1954
5:20 PM 2 0 11 0 0 1 1 0 1 70 3 0 1 70 3 0 163 1972
5:25 PM 7 0 13 0 3 0 1 0 0 59 1 0 2 71 2 0 159 1965
5:30 PM 3 0 9 0 1 0 1 0 1 60 5 0 4 72 1 0 157 1959
5:35 PM 18 0 14 0 2 0 2 0 2 53 4 0 7 53 0 0 155 1953
5:40 PM 7 0 15 0 3 0 0 0 1 81 4 0 4 79 1 0 195 1989
5:45 PM 8 0 12 0 0 0 1 0 0 62 2 0 0 74 1 0 160 1993
5:50 PM 2 0 7 0 0 0 1 0 1 44 3 0 3 80 2 0 143 1995
5:55 PM 2 0 6 0 1 0 0 0 3 59 0 0 4 60 1 0 136 1942

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

All Vehicles 124 0 196 0 12 0 16 0 12 916 68 0 44 696 8 0 2092
Heavy Trucks 8 0 4 0 0 0 0 40 4 4 32 0 92
Pedestrians 8 0 0 0 8

Bicycles 0 0 0 0 0 0 0 1 0 0 0 0 1
Railroad

Stopped Buses

Comments:

Report generated on 2/26/2019 10:23 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

LOCATION: LOCATION: 112th Ave/Avery St -- Tualatin-Sherwood Rd QC JOB #: QC JOB #: 14898013
CITY/STATE: CITY/STATE: Washington, OR DATE: DATE: Wed, Feb 13 2019

26 98

5 6 15

734 20 48 579

717 0.90.9 513

1000 263 18 748

216 30 16

287 262

Peak-Hour: 7:20 AM -- 8:20 AMPeak-Hour: 7:20 AM -- 8:20 AM
Peak 15-Min: 7:40 AM -- 7:55 AMPeak 15-Min: 7:40 AM -- 7:55 AM

57.7 5.1

80 0 73.3

14.7 5 6.3 15.7

13.8 16.6

11.4 5.3 16.7 15.1

8.8 3.3 18.8

5.9 8.8

1

0 1

0

0 0 0

0 0

4 2

0 0

0 0 0

NA

NA NA

NA

NA

NA NA

NA

5-Min Count5-Min Count
Period Period 

Beginning AtBeginning At

112th Ave/Avery St 112th Ave/Avery St 
(Northbound)(Northbound)

112th Ave/Avery St 112th Ave/Avery St 
(Southbound)(Southbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Eastbound)(Eastbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

7:00 AM 15 4 1 0 0 1 0 0 4 61 19 0 0 45 1 0 151
7:05 AM 13 3 1 0 0 0 0 0 1 49 23 0 0 49 4 0 143
7:10 AM 18 4 0 0 0 0 0 0 1 63 13 0 0 21 3 0 123
7:15 AM 16 3 0 0 0 0 1 0 3 63 22 0 0 39 4 0 151
7:20 AM 16 2 1 0 0 0 0 0 2 61 18 0 0 47 3 0 150
7:25 AM 28 0 0 0 2 0 0 0 1 50 22 0 2 48 5 0 158
7:30 AM 9 5 1 0 1 2 0 0 0 68 22 0 0 30 2 0 140
7:35 AM 11 3 0 0 1 1 1 0 3 58 21 0 1 42 4 0 146
7:40 AM 21 2 2 0 2 0 0 0 2 53 38 0 2 56 3 0 181
7:45 AM 16 2 1 0 1 1 0 0 3 57 34 0 1 45 8 0 169
7:50 AM 24 2 3 0 3 1 2 0 1 52 17 0 2 53 11 0 171
7:55 AM 26 3 2 0 0 0 0 0 1 53 25 0 2 31 1 0 144 1827
8:00 AM 19 3 3 0 2 0 0 0 1 58 13 0 1 47 4 0 151 1827
8:05 AM 16 6 2 0 0 0 0 0 1 79 21 0 2 28 2 0 157 1841
8:10 AM 19 1 1 0 2 0 2 0 3 54 8 0 4 39 2 0 135 1853
8:15 AM 11 1 0 0 1 1 0 0 2 74 24 0 1 47 3 0 165 1867
8:20 AM 15 2 0 0 1 0 0 0 1 72 13 0 0 30 0 0 134 1851
8:25 AM 9 0 1 0 2 1 1 0 0 51 15 0 1 44 7 0 132 1825
8:30 AM 15 0 0 0 0 1 1 0 1 63 8 0 0 46 2 0 137 1822
8:35 AM 9 1 0 0 1 0 0 0 2 56 18 0 1 50 0 0 138 1814
8:40 AM 11 0 2 0 1 1 2 0 0 71 9 0 0 43 4 0 144 1777
8:45 AM 8 0 0 0 1 0 1 0 1 46 17 0 3 39 5 0 121 1729
8:50 AM 10 3 1 0 2 0 3 0 0 69 20 0 0 39 4 0 151 1709
8:55 AM 11 2 1 0 2 2 2 0 0 56 13 0 1 44 5 0 139 1704

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

All Vehicles 244 24 24 0 24 8 8 0 24 648 356 0 20 616 88 0 2084
Heavy Trucks 8 0 4 16 0 8 0 76 16 8 88 0 224
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 1 0 1
Railroad

Stopped Buses

Comments:

Report generated on 2/26/2019 10:23 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

LOCATION: LOCATION: 112th Ave/Avery St -- Tualatin-Sherwood Rd QC JOB #: QC JOB #: 14898014
CITY/STATE: CITY/STATE: Washington, OR DATE: DATE: Wed, Feb 13 2019

84 52

15 25 44

843 15 21 674

646 0.930.93 648

972 311 5 704

180 16 14

341 210

Peak-Hour: 4:45 PM -- 5:45 PMPeak-Hour: 4:45 PM -- 5:45 PM
Peak 15-Min: 5:10 PM -- 5:25 PMPeak 15-Min: 5:10 PM -- 5:25 PM

2.4 7.7

0 0 4.5

3.9 0 9.5 4.9

5 4.8

3.9 1.9 0 4.8

1.1 12.5 0

1.8 1.9

0

1 0

0

0 0 0

0 0

2 3

0 0

0 0 0

NA

NA NA

NA

NA

NA NA

NA

5-Min Count5-Min Count
Period Period 

Beginning AtBeginning At

112th Ave/Avery St 112th Ave/Avery St 
(Northbound)(Northbound)

112th Ave/Avery St 112th Ave/Avery St 
(Southbound)(Southbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Eastbound)(Eastbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

4:00 PM 11 0 0 0 7 2 0 0 1 46 23 0 0 54 1 0 145
4:05 PM 24 1 0 0 5 4 3 0 2 55 34 0 0 37 0 0 165
4:10 PM 15 1 2 0 1 1 1 0 1 63 23 0 1 31 2 0 142
4:15 PM 15 3 1 0 0 3 2 0 2 72 26 0 1 53 3 0 181
4:20 PM 11 2 0 0 2 2 1 0 3 48 22 0 0 58 5 0 154
4:25 PM 20 0 1 0 5 3 0 0 1 45 28 0 0 55 5 0 163
4:30 PM 13 0 0 0 4 3 4 0 0 56 19 0 1 64 2 0 166
4:35 PM 38 4 6 0 8 6 1 0 0 44 23 0 0 37 1 0 168
4:40 PM 19 1 1 0 3 4 1 0 1 61 25 0 0 41 3 0 160
4:45 PM 25 1 0 0 1 2 1 0 0 37 25 0 0 43 0 0 135
4:50 PM 10 4 1 0 4 2 0 0 0 44 27 0 0 52 3 0 147
4:55 PM 12 0 1 0 5 2 1 0 0 55 30 0 1 61 0 0 168 1894
5:00 PM 13 2 0 0 4 0 1 0 1 50 25 0 2 67 5 0 170 1919
5:05 PM 28 1 2 0 6 4 4 0 3 57 23 0 0 36 1 0 165 1919
5:10 PM 12 0 2 0 6 2 1 0 1 76 32 0 0 32 1 0 165 1942
5:15 PM 22 4 1 0 6 2 0 0 2 53 25 0 1 56 3 0 175 1936
5:20 PM 11 2 2 0 4 2 5 0 0 58 34 0 0 58 5 0 181 1963
5:25 PM 13 1 2 0 2 0 1 0 1 55 24 0 0 61 1 0 161 1961
5:30 PM 8 0 2 0 2 2 0 0 3 47 18 0 0 62 0 0 144 1939
5:35 PM 11 1 0 0 3 6 0 0 2 43 21 0 1 53 1 0 142 1913
5:40 PM 15 0 1 0 1 1 1 0 2 71 27 0 0 67 1 0 187 1940
5:45 PM 22 1 1 0 1 3 1 0 1 41 31 0 0 48 2 0 152 1957
5:50 PM 19 1 0 0 3 0 0 0 0 44 13 0 1 58 1 0 140 1950
5:55 PM 15 2 1 0 3 0 4 0 0 47 14 0 0 45 4 0 135 1917

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

All Vehicles 180 24 20 0 64 24 24 0 12 748 364 0 4 584 36 0 2084
Heavy Trucks 4 4 0 8 0 0 0 48 8 0 44 4 120
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 1 0 0 0 0 1
Railroad

Stopped Buses

Comments:

Report generated on 2/26/2019 10:20 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

LOCATION: LOCATION: Langer Farms Pkwy -- Tualatin-Sherwood Rd QC JOB #: QC JOB #: 14898021
CITY/STATE: CITY/STATE: Not found, No DATE: DATE: Wed, Feb 13 2019

61 150

7 39 15

560 11 35 563

743 0.880.88 460

915 161 68 869

93 104 111

268 308

Peak-Hour: 7:20 AM -- 8:20 AMPeak-Hour: 7:20 AM -- 8:20 AM
Peak 15-Min: 7:55 AM -- 8:10 AMPeak 15-Min: 7:55 AM -- 8:10 AM

9.8 11.3

14.3 5.1 20

17.3 0 28.6 19

5.4 20.2

4.7 1.9 5.9 5.3

3.2 6.7 2.7

3.4 4.2

2

0 1

0

0 0 0

0 0

1 0

0 0

0 0 0

NA

NA NA

NA

NA

NA NA

NA

5-Min Count5-Min Count
Period Period 

Beginning AtBeginning At

Langer Farms Pkwy Langer Farms Pkwy 
(Northbound)(Northbound)

Langer Farms Pkwy Langer Farms Pkwy 
(Southbound)(Southbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Eastbound)(Eastbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

7:00 AM 9 2 7 0 3 1 0 0 1 95 12 0 4 27 6 0 167
7:05 AM 8 9 5 0 3 2 0 0 0 82 12 0 1 32 4 0 158
7:10 AM 3 7 9 0 1 0 0 0 1 62 15 0 1 40 3 0 142
7:15 AM 7 7 11 0 4 3 0 0 0 49 10 0 4 31 2 0 128
7:20 AM 5 8 14 0 0 2 1 0 0 73 11 0 5 30 4 0 153
7:25 AM 8 11 8 0 0 1 2 0 0 61 9 0 5 40 2 0 147
7:30 AM 7 8 7 0 1 6 0 0 0 55 20 0 6 41 3 0 154
7:35 AM 6 7 11 0 0 4 0 0 0 60 10 0 9 34 3 0 144
7:40 AM 3 7 9 0 1 4 2 0 2 61 16 0 0 24 5 0 134
7:45 AM 11 11 15 0 3 5 0 0 1 63 11 0 6 42 2 0 170
7:50 AM 10 9 9 0 0 5 0 0 1 56 21 0 3 42 2 0 158
7:55 AM 9 8 9 0 0 4 2 0 1 67 14 0 6 42 3 0 165 1820
8:00 AM 10 12 10 0 3 3 0 0 0 77 13 0 8 42 3 0 181 1834
8:05 AM 9 11 10 0 2 0 0 0 2 76 12 0 9 42 3 0 176 1852
8:10 AM 10 8 3 0 3 4 0 0 1 50 14 0 3 39 3 0 138 1848
8:15 AM 5 4 6 0 2 1 0 0 3 44 10 0 8 42 2 0 127 1847
8:20 AM 5 8 7 0 3 2 0 0 0 71 15 0 7 35 2 0 155 1849
8:25 AM 3 7 9 0 4 4 0 0 2 56 10 0 5 45 4 0 149 1851
8:30 AM 11 5 8 0 6 2 0 0 0 55 12 0 3 24 0 0 126 1823
8:35 AM 8 5 6 0 3 4 0 0 0 62 10 0 11 44 2 0 155 1834
8:40 AM 10 8 9 0 2 4 0 0 2 52 6 0 9 34 4 0 140 1840
8:45 AM 3 4 5 0 2 2 0 0 0 52 6 0 8 40 2 0 124 1794
8:50 AM 5 5 7 0 2 7 0 0 0 61 11 0 5 31 1 0 135 1771
8:55 AM 4 6 7 0 2 2 0 0 0 50 7 0 9 43 1 0 131 1737

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

All Vehicles 112 124 116 0 20 28 8 0 12 880 156 0 92 504 36 0 2088
Heavy Trucks 8 8 0 0 4 0 0 60 4 4 108 16 212
Pedestrians 0 8 0 4 12

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Report generated on 2/26/2019 10:21 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

LOCATION: LOCATION: Langer Farms Pkwy -- Tualatin-Sherwood Rd QC JOB #: QC JOB #: 14898022
CITY/STATE: CITY/STATE: Not found, No DATE: DATE: Wed, Feb 13 2019

211 118

13 169 29

975 13 13 984

611 0.940.94 786

847 223 185 742

176 92 102

577 370

Peak-Hour: 4:45 PM -- 5:45 PMPeak-Hour: 4:45 PM -- 5:45 PM
Peak 15-Min: 4:45 PM -- 5:00 PMPeak 15-Min: 4:45 PM -- 5:00 PM

1.4 0

7.7 0.6 3.4

3 0 0 3

6.4 3.4

4.8 0.9 1.6 5.8

0.6 0 2.9

1 1.1

0

0 2

1

0 1 0

0 0

0 0

0 1

0 0 0

NA

NA NA

NA

NA

NA NA

NA

5-Min Count5-Min Count
Period Period 

Beginning AtBeginning At

Langer Farms Pkwy Langer Farms Pkwy 
(Northbound)(Northbound)

Langer Farms Pkwy Langer Farms Pkwy 
(Southbound)(Southbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Eastbound)(Eastbound)

Tualatin-Sherwood RdTualatin-Sherwood Rd
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

4:00 PM 8 5 6 0 6 17 0 0 0 59 23 0 13 74 5 0 216
4:05 PM 15 9 8 0 3 8 1 0 1 43 12 0 10 58 3 0 171
4:10 PM 11 3 10 0 3 4 1 0 2 51 16 0 8 73 1 0 183
4:15 PM 14 9 6 0 5 13 2 0 1 40 11 0 6 58 3 0 168
4:20 PM 10 7 5 0 3 16 0 0 0 51 20 0 10 57 1 0 180
4:25 PM 8 11 14 0 2 11 3 0 1 47 16 0 18 67 5 0 203
4:30 PM 12 6 5 0 1 9 1 0 0 47 12 0 18 66 2 0 179
4:35 PM 12 9 5 0 1 18 1 0 0 49 16 0 16 60 3 0 190
4:40 PM 8 7 6 0 3 13 2 0 0 47 16 0 13 54 5 0 174
4:45 PM 10 14 8 0 3 12 0 0 0 57 19 0 16 70 3 0 212
4:50 PM 13 8 11 0 4 14 0 0 0 62 26 0 15 71 1 0 225
4:55 PM 13 2 9 0 4 21 0 0 1 62 11 0 14 69 0 0 206 2307
5:00 PM 18 8 16 0 4 12 1 0 0 48 11 0 15 68 1 0 202 2293
5:05 PM 19 8 7 0 3 18 1 0 3 54 18 0 18 57 2 0 208 2330
5:10 PM 18 7 5 0 1 11 1 0 0 62 20 0 13 77 2 0 217 2364
5:15 PM 17 6 10 0 2 11 1 0 2 53 19 0 17 68 0 0 206 2402
5:20 PM 14 11 9 0 2 17 3 0 0 40 18 0 12 61 0 0 187 2409
5:25 PM 13 7 8 0 0 9 3 0 3 45 19 0 24 67 0 0 198 2404
5:30 PM 16 7 9 0 4 14 1 0 3 39 21 0 19 57 1 0 191 2416
5:35 PM 11 8 5 0 1 14 1 0 0 46 19 0 13 48 1 0 167 2393
5:40 PM 14 6 5 0 1 16 1 0 1 43 22 0 9 73 2 0 193 2412
5:45 PM 13 10 10 0 2 11 3 0 2 39 15 0 23 66 1 0 195 2395
5:50 PM 10 8 9 0 3 14 1 0 0 44 18 0 19 54 3 0 183 2353
5:55 PM 13 8 11 0 1 13 1 0 1 49 17 0 9 67 1 0 191 2338

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

All Vehicles 144 96 112 0 44 188 0 0 4 724 224 0 180 840 16 0 2572
Heavy Trucks 0 0 4 0 0 0 0 52 0 0 48 0 104
Pedestrians 4 0 0 0 4

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Report generated on 2/26/2019 10:21 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

LOCATION: LOCATION: Tonquin Rd -- Oregon St QC JOB #: QC JOB #: 14898023
CITY/STATE: CITY/STATE: Washington, OR DATE: DATE: Wed, Feb 13 2019

0 0

0 0 0

215 0 0 196

360 0.880.88 99

667 307 97 434

116 0 74

404 190

Peak-Hour: 7:20 AM -- 8:20 AMPeak-Hour: 7:20 AM -- 8:20 AM
Peak 15-Min: 7:45 AM -- 8:00 AMPeak 15-Min: 7:45 AM -- 8:00 AM

0 0

0 0 0

11.2 0 0 14.3

1.9 14.1

1.5 1 14.4 6

8.6 0 25.7

4.2 15.3

0

0 0

0

0 0 0

0 0

3 0

0 0

0 0 0

NA

NA NA

NA

NA

NA NA

NA

5-Min Count5-Min Count
Period Period 

Beginning AtBeginning At

Tonquin Rd Tonquin Rd 
(Northbound)(Northbound)

Tonquin Rd Tonquin Rd 
(Southbound)(Southbound)

Oregon StOregon St
(Eastbound)(Eastbound)

Oregon StOregon St
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

7:00 AM 3 0 6 0 0 0 0 0 0 36 25 0 6 4 0 0 80
7:05 AM 9 0 7 0 0 0 0 0 0 30 23 0 9 5 0 0 83
7:10 AM 8 0 3 0 0 0 0 0 0 37 27 0 5 4 0 0 84
7:15 AM 9 0 7 0 0 0 0 0 0 40 24 0 10 6 0 0 96
7:20 AM 11 0 5 0 0 0 0 0 0 26 33 0 9 6 0 0 90
7:25 AM 13 0 3 0 0 0 0 0 0 29 35 0 10 14 0 0 104
7:30 AM 12 0 7 0 0 0 0 0 0 31 24 0 14 8 0 0 96
7:35 AM 5 0 2 0 0 0 0 0 0 25 36 0 8 7 0 0 83
7:40 AM 7 0 7 0 0 0 0 0 0 28 25 0 6 7 0 0 80
7:45 AM 18 0 8 0 0 0 0 0 0 36 25 0 10 12 0 0 109
7:50 AM 5 0 7 0 0 0 0 0 0 39 24 0 4 10 0 0 89
7:55 AM 13 0 9 0 0 0 0 0 0 43 27 0 1 9 0 0 102 1096
8:00 AM 10 0 5 0 0 0 0 0 0 30 37 0 6 9 0 0 97 1113
8:05 AM 10 0 5 0 0 0 0 0 0 25 17 0 11 6 0 0 74 1104
8:10 AM 5 0 9 0 0 0 0 0 0 26 13 0 7 4 0 0 64 1084
8:15 AM 7 0 7 0 0 0 0 0 0 22 11 0 11 7 0 0 65 1053
8:20 AM 11 0 4 0 0 0 0 0 0 19 21 0 7 12 0 0 74 1037
8:25 AM 5 0 5 0 0 0 0 0 0 28 11 0 6 14 0 0 69 1002
8:30 AM 7 0 5 0 0 0 0 0 0 19 16 0 11 14 0 0 72 978
8:35 AM 8 0 6 0 0 0 0 0 0 21 8 0 3 11 0 0 57 952
8:40 AM 4 0 10 0 0 0 0 0 0 30 10 0 7 7 0 0 68 940
8:45 AM 13 0 6 0 0 0 0 0 0 31 11 0 5 9 0 0 75 906
8:50 AM 8 0 7 0 0 0 0 0 0 22 9 0 4 9 0 0 59 876
8:55 AM 9 0 7 0 0 0 0 0 0 10 2 0 0 10 0 1 39 813

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

All Vehicles 144 0 96 0 0 0 0 0 0 472 304 0 60 124 0 0 1200
Heavy Trucks 16 0 32 0 0 0 0 4 4 4 16 0 76
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 1 0 0 0 0 1
Railroad

Stopped Buses

Comments:

Report generated on 2/26/2019 10:21 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

LOCATION: LOCATION: Tonquin Rd -- Oregon St QC JOB #: QC JOB #: 14898024
CITY/STATE: CITY/STATE: Washington, OR DATE: DATE: Wed, Feb 13 2019

0 0

0 0 0

732 0 0 518

179 0.920.92 399

311 132 119 262

333 0 83

251 416

Peak-Hour: 4:45 PM -- 5:45 PMPeak-Hour: 4:45 PM -- 5:45 PM
Peak 15-Min: 5:05 PM -- 5:20 PMPeak 15-Min: 5:05 PM -- 5:20 PM

0 0

0 0 0

0.7 0 0 3.3

3.9 0.8

3.5 3 11.8 4.2

0.6 0 4.8

7.2 1.4

0

0 0

0

0 0 0

0 0

0 1

0 0

0 0 0

NA

NA NA

NA

NA

NA NA

NA

5-Min Count5-Min Count
Period Period 

Beginning AtBeginning At

Tonquin Rd Tonquin Rd 
(Northbound)(Northbound)

Tonquin Rd Tonquin Rd 
(Southbound)(Southbound)

Oregon StOregon St
(Eastbound)(Eastbound)

Oregon StOregon St
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

4:00 PM 21 0 9 0 0 0 0 0 0 10 13 0 13 24 0 0 90
4:05 PM 20 0 7 0 0 0 0 0 0 13 10 0 10 28 0 0 88
4:10 PM 25 0 7 0 0 0 0 0 0 19 10 0 10 28 0 0 99
4:15 PM 21 0 7 0 0 0 0 0 0 12 11 0 11 23 0 0 85
4:20 PM 31 0 6 0 0 0 0 0 0 8 8 0 10 34 0 0 97
4:25 PM 31 0 4 0 0 0 0 0 0 12 16 0 9 20 0 0 92
4:30 PM 25 0 10 0 0 0 0 0 0 7 14 0 12 30 0 0 98
4:35 PM 23 0 5 0 0 0 0 0 0 16 18 0 6 26 0 0 94
4:40 PM 16 0 8 0 0 0 0 0 0 14 12 0 7 44 0 0 101
4:45 PM 26 0 4 0 0 0 0 0 0 10 8 0 11 31 0 0 90
4:50 PM 42 0 9 0 0 0 0 0 0 13 10 0 10 23 0 0 107
4:55 PM 23 0 13 0 0 0 0 0 0 10 9 0 10 34 0 0 99 1140
5:00 PM 27 0 2 0 0 0 0 0 0 17 5 0 13 29 0 0 93 1143
5:05 PM 19 0 7 0 0 0 0 0 0 23 16 0 17 28 0 0 110 1165
5:10 PM 25 0 8 0 0 0 0 0 0 24 8 0 15 44 0 0 124 1190
5:15 PM 35 0 7 0 0 0 0 0 0 12 12 0 8 31 0 0 105 1210
5:20 PM 27 0 9 0 0 0 0 0 0 14 15 0 7 32 0 0 104 1217
5:25 PM 26 0 4 0 0 0 0 0 0 10 8 0 10 37 0 0 95 1220
5:30 PM 24 0 8 0 0 0 0 0 0 17 18 0 10 34 0 0 111 1233
5:35 PM 33 0 9 0 0 0 0 0 0 14 12 0 6 38 0 0 112 1251
5:40 PM 26 0 3 0 0 0 0 0 0 15 11 0 2 38 0 0 95 1245
5:45 PM 14 0 5 0 0 0 0 0 0 13 7 0 6 38 0 0 83 1238
5:50 PM 24 0 9 0 0 0 0 0 0 16 7 0 2 27 0 0 85 1216
5:55 PM 25 0 5 0 0 0 0 0 0 15 11 0 9 22 0 0 87 1204

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

All Vehicles 316 0 88 0 0 0 0 0 0 236 144 0 160 412 0 0 1356
Heavy Trucks 0 0 4 0 0 0 0 0 4 12 4 0 24
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Report generated on 2/26/2019 10:21 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

LOCATION: LOCATION: Murdock Rd -- Oregon St QC JOB #: QC JOB #: 14898025
CITY/STATE: CITY/STATE: Washington, OR DATE: DATE: Wed, Feb 13 2019

0 0

0 0 0

212 0 0 223

322 0.850.85 144

373 51 79 670

68 0 348

130 416

Peak-Hour: 7:20 AM -- 8:20 AMPeak-Hour: 7:20 AM -- 8:20 AM
Peak 15-Min: 7:45 AM -- 8:00 AMPeak 15-Min: 7:45 AM -- 8:00 AM

0 0

0 0 0

6.1 0 0 10.3

2.2 8.3

2.1 2 13.9 1.5

1.5 0 0.9

9.2 1

0

1 0

0

0 0 0

0 0

3 0

0 0

0 0 0

NA

NA NA

NA

NA

NA NA

NA

5-Min Count5-Min Count
Period Period 

Beginning AtBeginning At

Murdock Rd Murdock Rd 
(Northbound)(Northbound)

Murdock Rd Murdock Rd 
(Southbound)(Southbound)

Oregon StOregon St
(Eastbound)(Eastbound)

Oregon StOregon St
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

7:00 AM 3 0 35 0 0 0 0 0 0 29 2 0 4 4 0 0 77
7:05 AM 4 0 29 0 0 0 0 0 0 21 2 0 3 10 0 0 69
7:10 AM 3 0 38 0 0 0 0 0 0 27 5 0 4 9 0 0 86
7:15 AM 3 0 38 0 0 0 0 0 0 26 3 0 3 11 0 0 84
7:20 AM 6 0 27 0 0 0 0 0 0 32 2 0 3 15 0 0 85
7:25 AM 6 0 31 0 0 0 0 0 0 36 2 0 13 15 0 0 103
7:30 AM 12 0 32 0 0 0 0 0 0 24 4 0 6 19 0 0 97
7:35 AM 14 0 26 0 0 0 0 0 0 33 5 0 6 7 0 0 91
7:40 AM 7 0 30 0 0 0 0 0 0 25 5 0 1 12 0 0 80
7:45 AM 6 0 29 0 0 0 0 0 0 32 5 0 8 19 0 0 99
7:50 AM 3 0 35 0 0 0 0 0 0 27 7 1 6 14 0 0 93
7:55 AM 4 0 40 0 0 0 0 0 0 34 7 0 9 11 0 0 105 1069
8:00 AM 7 0 33 0 0 0 0 0 0 32 1 0 8 12 0 0 93 1085
8:05 AM 1 0 22 0 0 0 0 0 0 19 5 0 8 9 0 0 64 1080
8:10 AM 1 0 26 0 0 0 0 0 0 11 7 0 4 5 0 0 54 1048
8:15 AM 1 0 17 0 0 0 0 0 0 16 1 0 7 6 0 0 48 1012
8:20 AM 2 0 19 0 0 0 0 0 0 22 3 0 10 12 0 0 68 995
8:25 AM 7 0 25 0 0 0 0 0 0 13 1 0 11 9 0 0 66 958
8:30 AM 1 0 21 0 0 0 0 0 0 13 4 0 12 7 0 1 59 920
8:35 AM 5 0 18 0 0 0 0 0 0 10 2 0 13 6 0 0 54 883
8:40 AM 4 0 25 1 0 0 0 0 0 15 5 0 5 9 0 0 64 867
8:45 AM 2 0 30 0 0 0 0 0 0 11 2 0 12 10 0 0 67 835
8:50 AM 2 0 21 0 0 0 0 0 0 10 1 0 8 9 0 0 51 793
8:55 AM 8 0 8 0 0 0 0 0 0 2 2 0 8 10 0 0 38 726

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

All Vehicles 52 0 416 0 0 0 0 0 0 376 76 4 92 176 0 0 1192
Heavy Trucks 4 0 4 0 0 0 0 4 4 16 16 0 48
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 1 0 0 0 0 1
Railroad

Stopped Buses

Comments:

Report generated on 2/26/2019 10:21 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

LOCATION: LOCATION: Murdock Rd -- Oregon St QC JOB #: QC JOB #: 14898026
CITY/STATE: CITY/STATE: Washington, OR DATE: DATE: Wed, Feb 13 2019

0 0

0 0 0

449 0 0 738

162 0.950.95 368

238 76 370 310

81 0 148

446 229

Peak-Hour: 4:45 PM -- 5:45 PMPeak-Hour: 4:45 PM -- 5:45 PM
Peak 15-Min: 5:10 PM -- 5:25 PMPeak 15-Min: 5:10 PM -- 5:25 PM

0 0

0 0 0

0.2 0 0 0.5

2.5 0.3

1.7 0 0.8 3.2

0 0 4.1

0.7 2.6

0

0 0

0

0 0 0

0 0

0 0

0 0

0 0 0

NA

NA NA

NA

NA

NA NA

NA

5-Min Count5-Min Count
Period Period 

Beginning AtBeginning At

Murdock Rd Murdock Rd 
(Northbound)(Northbound)

Murdock Rd Murdock Rd 
(Southbound)(Southbound)

Oregon StOregon St
(Eastbound)(Eastbound)

Oregon StOregon St
(Westbound)(Westbound) TotalTotal HourlyHourly

TotalsTotals
LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

4:00 PM 6 0 12 0 0 0 0 0 0 10 4 0 27 21 0 0 80
4:05 PM 4 0 12 0 0 0 0 0 0 10 5 0 13 34 0 0 78
4:10 PM 1 0 17 0 0 0 0 0 0 12 2 0 32 22 0 0 86
4:15 PM 3 0 14 0 0 0 0 0 0 9 13 0 28 17 0 0 84
4:20 PM 5 0 8 0 0 0 0 0 0 8 17 0 30 34 0 0 102
4:25 PM 3 0 11 0 0 0 0 0 0 17 9 0 23 31 0 0 94
4:30 PM 1 0 12 0 0 0 0 0 0 10 8 0 31 24 0 0 86
4:35 PM 2 0 13 0 0 0 0 0 0 19 4 0 21 30 0 0 89
4:40 PM 5 0 10 0 0 0 0 0 0 16 11 0 32 25 0 0 99
4:45 PM 7 0 10 0 0 0 0 0 0 8 6 0 27 32 0 0 90
4:50 PM 5 0 14 0 0 0 0 0 0 11 5 0 30 40 0 0 105
4:55 PM 10 0 10 0 0 0 0 0 0 7 8 0 28 28 0 0 91 1084
5:00 PM 18 0 14 0 0 0 0 0 0 8 9 0 25 34 0 0 108 1112
5:05 PM 4 0 17 0 0 0 0 0 0 21 4 0 23 21 0 0 90 1124
5:10 PM 9 0 14 0 0 0 0 0 0 18 5 0 38 32 0 0 116 1154
5:15 PM 2 0 7 0 0 0 0 0 0 21 10 0 36 31 0 0 107 1177
5:20 PM 4 0 15 0 0 0 0 0 0 13 7 0 29 26 0 0 94 1169
5:25 PM 5 0 7 0 0 0 0 0 0 13 3 0 31 34 0 0 93 1168
5:30 PM 10 0 16 0 0 0 0 0 0 16 8 0 32 28 0 0 110 1192
5:35 PM 7 0 14 0 0 0 0 0 0 11 5 0 37 34 0 0 108 1211
5:40 PM 0 0 10 0 0 0 0 0 0 15 6 0 34 28 0 0 93 1205
5:45 PM 4 0 18 0 0 0 0 0 0 8 12 0 30 26 0 0 98 1213
5:50 PM 1 0 17 0 0 0 0 0 0 7 3 0 22 26 0 0 76 1184
5:55 PM 3 0 10 0 0 0 0 0 0 17 11 0 21 30 0 0 92 1185

Peak 15-MinPeak 15-Min
FlowratesFlowrates

NorthboundNorthbound SouthboundSouthbound EastboundEastbound WestboundWestbound
TotalTotalLeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU LeftLeft ThruThru RightRight UU

All Vehicles 60 0 144 0 0 0 0 0 0 208 88 0 412 356 0 0 1268
Heavy Trucks 0 0 4 0 0 0 0 12 0 4 0 0 20
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Report generated on 2/26/2019 10:21 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212
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HCM Signalized Intersection Capacity Analysis Sherwood Commerce Center
1: Langer Farms Pkwy & Tualatin-Sherwood Rd Kittelson & Associates, Inc

Kittelson & Associates, Inc Synchro 10 Report
04/08/2021 Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 11 743 161 68 460 35 93 104 111 15 39 7
Future Volume (vph) 11 743 161 68 460 35 93 104 111 15 39 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.5 4.5 4.0 4.5
Lane Util. Factor 1.00 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 1.00
Flpb, ped/bikes 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 0.99 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1805 1795 1540 1703 1546 1751 1776 1568 1504 1739
Flt Permitted 0.38 1.00 1.00 0.12 1.00 0.46 1.00 1.00 0.68 1.00
Satd. Flow (perm) 724 1795 1540 222 1546 853 1776 1568 1078 1739
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 12 844 183 77 523 40 106 118 126 17 44 8
RTOR Reduction (vph) 0 0 46 0 2 0 0 0 103 0 6 0
Lane Group Flow (vph) 13 844 137 77 561 0 106 118 23 17 46 0
Confl. Peds. (#/hr) 2 2 1 1
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 0% 5% 2% 6% 20% 29% 3% 7% 3% 20% 5% 14%
Bus Blockages (#/hr) 0 2 2 0 2 2 0 0 0 0 0 0
Turn Type pm+pt NA pm+ov pm+pt NA pm+pt NA Perm pm+pt NA
Protected Phases 5 2 3 1 6 3 8 7 4
Permitted Phases 2 2 6 8 8 4
Actuated Green, G (s) 49.1 48.4 59.3 56.1 51.9 22.0 16.1 16.1 9.0 7.1
Effective Green, g (s) 49.1 48.4 59.3 56.1 51.9 22.0 16.1 16.1 9.0 7.1
Actuated g/C Ratio 0.55 0.55 0.67 0.63 0.59 0.25 0.18 0.18 0.10 0.08
Clearance Time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.5 4.5 4.0 4.5
Vehicle Extension (s) 1.5 3.5 1.5 1.5 3.5 1.5 8.0 8.0 1.5 2.0
Lane Grp Cap (vph) 409 980 1030 210 905 322 322 284 118 139
v/s Ratio Prot 0.00 c0.47 0.02 c0.02 0.36 c0.04 c0.07 0.00 0.03
v/s Ratio Perm 0.02 0.07 0.21 0.04 0.01 0.01
v/c Ratio 0.03 0.86 0.13 0.37 0.62 0.33 0.37 0.08 0.14 0.33
Uniform Delay, d1 9.2 17.2 5.3 13.5 11.9 26.7 31.8 30.1 36.2 38.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 8.0 0.0 0.4 1.3 0.2 3.0 0.5 0.2 0.5
Delay (s) 9.2 25.3 5.3 13.9 13.3 27.0 34.8 30.6 36.4 39.0
Level of Service A C A B B C C C D D
Approach Delay (s) 21.6 13.3 30.9 38.4
Approach LOS C B C D

Intersection Summary
HCM 2000 Control Delay 21.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 88.6 Sum of lost time (s) 18.0
Intersection Capacity Utilization 66.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Sherwood Commerce Center
2: Oregon St & Tualatin-Sherwood Rd Kittelson & Associates, Inc

Kittelson & Associates, Inc Synchro 10 Report
04/08/2021 Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 8 676 117 109 525 6 84 3 338 4 0 0
Future Volume (vph) 8 676 117 109 525 6 84 3 338 4 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.5 5.5 4.0 5.5 5.0 4.0 4.0
Lane Util. Factor 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 0.99 1.00
Flpb, ped/bikes 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 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95
Satd. Flow (prot) 1805 1729 1448 1556 1639 1531 1525 1442
Flt Permitted 0.95 1.00 1.00 0.20 1.00 0.86 1.00 0.70
Satd. Flow (perm) 1805 1729 1448 324 1639 1373 1525 1065
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 8 712 123 115 553 6 88 3 356 4 0 0
RTOR Reduction (vph) 0 0 41 0 0 0 0 0 148 0 0 0
Lane Group Flow (vph) 8 712 82 115 559 0 0 91 208 4 0 0
Confl. Peds. (#/hr) 1 1 1 1
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 0% 9% 9% 16% 15% 0% 19% 0% 5% 25% 0% 0%
Bus Blockages (#/hr) 0 2 0 0 2 0 0 0 0 0 0 0
Turn Type Prot NA Perm pm+pt NA Perm NA pm+ov Perm
Protected Phases 5! 2! 1! 6! 8! 1 4!
Permitted Phases 2 6! 8! 8 4!
Actuated Green, G (s) 0.6 27.5 27.5 38.8 34.2 4.6 11.8 5.7
Effective Green, g (s) 0.6 27.5 27.5 38.8 34.2 4.6 11.8 5.7
Actuated g/C Ratio 0.01 0.51 0.51 0.72 0.63 0.09 0.22 0.11
Clearance Time (s) 4.0 5.5 5.5 4.0 5.5 5.0 4.0 4.0
Vehicle Extension (s) 1.0 3.5 3.5 1.0 3.5 1.0 1.0 1.0
Lane Grp Cap (vph) 20 882 738 397 1039 117 333 112
v/s Ratio Prot 0.00 c0.41 0.04 0.34 c0.08
v/s Ratio Perm 0.06 0.17 c0.07 0.05 0.00
v/c Ratio 0.40 0.81 0.11 0.29 0.54 0.78 0.62 0.04
Uniform Delay, d1 26.5 11.0 6.9 5.1 5.5 24.1 19.0 21.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.7 5.6 0.1 0.1 0.6 25.0 2.6 0.0
Delay (s) 31.2 16.6 6.9 5.2 6.1 49.1 21.6 21.7
Level of Service C B A A A D C C
Approach Delay (s) 15.3 5.9 27.2 21.7
Approach LOS B A C C

Intersection Summary
HCM 2000 Control Delay 14.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 53.9 Sum of lost time (s) 14.5
Intersection Capacity Utilization 72.0% ICU Level of Service C
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group

Exhibit A

Packet Page 1193

LU 2021-015 Exhibit BB



HCM Signalized Intersection Capacity Analysis Sherwood Commerce Center
3: 124th Ave & Tualatin-Sherwood Rd Kittelson & Associates, Inc

Kittelson & Associates, Inc Synchro 10 Report
04/08/2021 Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 60 854 50 16 523 95 110 180 58 131 138 48
Future Volume (vph) 60 854 50 16 523 95 110 180 58 131 138 48
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.0 5.5 4.0 5.5 4.0
Lane Util. Factor 1.00 1.00 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 0.99 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 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1671 1729 1228 1203 1639 1366 1626 1591 1612 1696 1282
Flt Permitted 0.30 1.00 1.00 0.08 1.00 1.00 0.59 1.00 0.31 1.00 1.00
Satd. Flow (perm) 521 1729 1228 105 1639 1366 1010 1591 520 1696 1282
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) 65 918 54 17 562 102 118 194 62 141 148 52
RTOR Reduction (vph) 0 0 20 0 0 40 0 11 0 0 0 40
Lane Group Flow (vph) 65 918 34 17 562 62 118 245 0 141 148 12
Confl. Bikes (#/hr) 3 1
Heavy Vehicles (%) 8% 9% 28% 50% 15% 16% 11% 10% 31% 12% 12% 26%
Bus Blockages (#/hr) 0 2 2 0 2 2 0 0 0 0 0 0
Turn Type pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+pt NA pm+ov
Protected Phases 5 2 3 1 6 7 3 8 7 4 5
Permitted Phases 2 2 6 6 8 4 4
Actuated Green, G (s) 71.6 66.4 75.5 65.8 63.5 73.3 31.6 22.5 33.0 23.2 28.4
Effective Green, g (s) 71.6 66.4 75.5 65.8 63.5 73.3 31.6 22.5 33.0 23.2 28.4
Actuated g/C Ratio 0.60 0.55 0.63 0.55 0.53 0.61 0.26 0.19 0.28 0.19 0.24
Clearance Time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.0 5.5 4.0 5.5 4.0
Vehicle Extension (s) 1.5 4.5 0.2 1.5 4.5 0.2 0.2 2.0 0.2 2.0 1.5
Lane Grp Cap (vph) 360 956 772 78 867 834 312 298 232 327 303
v/s Ratio Prot c0.01 c0.53 0.00 0.00 0.34 0.01 0.03 c0.15 c0.05 0.09 0.00
v/s Ratio Perm 0.10 0.02 0.11 0.04 0.07 0.12 0.01
v/c Ratio 0.18 0.96 0.04 0.22 0.65 0.07 0.38 0.82 0.61 0.45 0.04
Uniform Delay, d1 12.6 25.5 8.5 22.2 20.2 9.5 35.1 46.8 35.2 42.8 35.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 20.9 0.0 0.5 3.7 0.0 0.3 15.9 3.1 0.4 0.0
Delay (s) 12.7 46.5 8.5 22.7 24.0 9.5 35.4 62.7 38.3 43.2 35.3
Level of Service B D A C C A D E D D D
Approach Delay (s) 42.4 21.8 54.1 39.9
Approach LOS D C D D

Intersection Summary
HCM 2000 Control Delay 38.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 82.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis Sherwood Commerce Center
4: Tonquin Rd & 0/Oregon St Kittelson & Associates, Inc

Kittelson & Associates, Inc Synchro 10 Report
04/08/2021 Page 7

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 361 308 97 103 120 74
Future Volume (Veh/h) 361 308 97 103 120 74
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 410 350 110 117 136 84
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 410 747 410
vC1, stage 1 conf vol 410
vC2, stage 2 conf vol 337
vCu, unblocked vol 410 747 410
tC, single (s) 4.2 6.5 6.5
tC, 2 stage (s) 5.5
tF (s) 2.3 3.6 3.5
p0 queue free % 90 74 86
cM capacity (veh/h) 1087 528 593

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2
Volume Total 410 350 110 117 136 84
Volume Left 0 0 110 0 136 0
Volume Right 0 350 0 0 0 84
cSH 1700 1700 1087 1700 528 593
Volume to Capacity 0.24 0.21 0.10 0.07 0.26 0.14
Queue Length 95th (ft) 0 0 8 0 25 12
Control Delay (s) 0.0 0.0 8.7 0.0 14.2 12.1
Lane LOS A B B
Approach Delay (s) 0.0 4.2 13.4
Approach LOS B

Intersection Summary
Average Delay 3.2
Intersection Capacity Utilization 41.0% ICU Level of Service A
Analysis Period (min) 15
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MOVEMENT SUMMARY
Site: 10 [SW Oregon St & Murdock Rd]

Year 2019 - Existing AM Peak Hour Conditions
Site Category: (None)
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
Turn Deg.

Satn
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Aver. No.
Cycles

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft mph
South: Murdock Road

3 L2 80 1.0 0.531 10.9 LOS B 4.3 109.2 0.69 0.74 0.91 30.4

18 R2 409 1.0 0.531 10.9 LOS B 4.3 109.2 0.69 0.74 0.91 28.9

Approach 489 1.0 0.531 10.9 LOS B 4.3 109.2 0.69 0.74 0.91 29.1

East: Oregon St

1 L2 93 14.0 0.227 5.3 LOS A 1.1 28.6 0.24 0.11 0.24 32.6

6 T1 169 8.0 0.227 5.1 LOS A 1.1 28.6 0.24 0.11 0.24 32.1

Approach 262 10.1 0.227 5.2 LOS A 1.1 28.6 0.24 0.11 0.24 32.3

West: Oregon St.

2 T1 378 2.0 0.360 6.4 LOS A 2.1 54.3 0.33 0.18 0.33 32.6

12 R2 60 2.0 0.360 6.4 LOS A 2.1 54.3 0.33 0.18 0.33 31.4

Approach 438 2.0 0.360 6.4 LOS A 2.1 54.3 0.33 0.18 0.33 32.4

All Vehicles 1189 3.4 0.531 8.0 LOS A 4.3 109.2 0.46 0.39 0.55 31.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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HCM Signalized Intersection Capacity Analysis Sherwood Commerce Center
1: Langer Farms Pkwy & Tualatin-Sherwood Rd Year 2019 Existing PM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
04/08/2021 Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 13 611 223 185 786 13 176 92 102 29 169 13
Future Volume (vph) 13 611 223 185 786 13 176 92 102 29 169 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.5 4.5 4.0 4.5
Lane Util. Factor 1.00 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 1.00 1.00 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 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1805 1778 1586 1770 1826 1786 1900 1568 1752 1848
Flt Permitted 0.14 1.00 1.00 0.18 1.00 0.29 1.00 1.00 0.69 1.00
Satd. Flow (perm) 259 1778 1586 343 1826 554 1900 1568 1279 1848
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 14 650 237 197 836 14 187 98 109 31 180 14
RTOR Reduction (vph) 0 0 82 0 0 0 0 0 86 0 3 0
Lane Group Flow (vph) 14 650 155 197 850 0 187 98 23 31 191 0
Confl. Peds. (#/hr) 1 1 2 2
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 0% 6% 1% 2% 3% 0% 1% 0% 3% 3% 1% 8%
Bus Blockages (#/hr) 0 2 2 0 2 2 0 0 0 0 0 0
Turn Type pm+pt NA pm+ov pm+pt NA pm+pt NA Perm pm+pt NA
Protected Phases 5 2 3 1 6 3 8 7 4
Permitted Phases 2 2 6 8 8 4
Actuated Green, G (s) 44.8 43.2 53.4 55.4 49.8 27.2 19.9 19.9 16.3 13.0
Effective Green, g (s) 44.8 43.2 53.4 55.4 49.8 27.2 19.9 19.9 16.3 13.0
Actuated g/C Ratio 0.48 0.47 0.58 0.60 0.54 0.29 0.21 0.21 0.18 0.14
Clearance Time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.5 4.5 4.0 4.5
Vehicle Extension (s) 1.5 3.5 1.5 1.5 3.5 1.5 8.0 8.0 1.5 2.0
Lane Grp Cap (vph) 152 829 914 331 982 298 408 336 241 259
v/s Ratio Prot 0.00 0.37 0.02 c0.05 c0.47 c0.07 0.05 0.00 0.10
v/s Ratio Perm 0.04 0.08 0.30 c0.11 0.01 0.02
v/c Ratio 0.09 0.78 0.17 0.60 0.87 0.63 0.24 0.07 0.13 0.74
Uniform Delay, d1 16.2 20.8 9.2 13.5 18.5 26.3 30.1 29.0 32.0 38.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 5.0 0.0 1.9 8.2 3.0 1.3 0.4 0.1 9.1
Delay (s) 16.3 25.8 9.2 15.4 26.7 29.3 31.4 29.3 32.1 47.3
Level of Service B C A B C C C C C D
Approach Delay (s) 21.3 24.6 29.8 45.2
Approach LOS C C C D

Intersection Summary
HCM 2000 Control Delay 26.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 92.6 Sum of lost time (s) 18.0
Intersection Capacity Utilization 81.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Sherwood Commerce Center
2: Oregon St & Tualatin-Sherwood Rd Year 2019 Existing PM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
04/08/2021 Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 7 685 115 377 829 8 122 1 175 11 10 8
Future Volume (vph) 7 685 115 377 829 8 122 1 175 11 10 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.5 5.5 4.0 5.5 5.0 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 0.99
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 1.00 1.00 0.85 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1803 1830 1464 1770 1827 1739 1568 1805 1755
Flt Permitted 0.95 1.00 1.00 0.13 1.00 0.33 1.00 0.71 1.00
Satd. Flow (perm) 1803 1830 1464 242 1827 611 1568 1357 1755
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) 8 737 124 405 891 9 131 1 188 12 11 9
RTOR Reduction (vph) 0 0 40 0 0 0 0 0 111 0 8 0
Lane Group Flow (vph) 8 737 84 405 900 0 0 132 77 12 12 0
Confl. Peds. (#/hr) 2 2 1 1
Confl. Bikes (#/hr) 1 3
Heavy Vehicles (%) 0% 3% 8% 2% 3% 0% 4% 0% 3% 0% 0% 0%
Bus Blockages (#/hr) 0 2 0 0 2 0 0 0 0 0 0 0
Turn Type Prot NA Perm pm+pt NA Perm NA pm+ov Perm NA
Protected Phases 5! 2! 1! 6! 8! 1 4!
Permitted Phases 2 6! 8! 8 4!
Actuated Green, G (s) 0.6 37.2 37.2 49.4 44.8 11.9 27.4 5.6 5.6
Effective Green, g (s) 0.6 37.2 37.2 49.4 44.8 11.9 27.4 5.6 5.6
Actuated g/C Ratio 0.01 0.52 0.52 0.69 0.62 0.17 0.38 0.08 0.08
Clearance Time (s) 4.0 5.5 5.5 4.0 5.5 5.0 4.0 4.0 4.0
Vehicle Extension (s) 1.0 3.5 3.5 1.0 3.5 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 15 948 758 496 1139 101 598 105 136
v/s Ratio Prot 0.00 0.40 c0.18 0.49 0.03 0.01
v/s Ratio Perm 0.06 c0.39 c0.22 0.02 0.01
v/c Ratio 0.53 0.78 0.11 0.82 0.79 1.31 0.13 0.11 0.09
Uniform Delay, d1 35.5 14.0 8.8 16.8 10.0 29.9 14.4 30.8 30.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.0 4.2 0.1 9.5 3.8 192.6 0.0 0.2 0.1
Delay (s) 52.5 18.1 8.9 26.4 13.8 222.5 14.5 31.0 30.8
Level of Service D B A C B F B C C
Approach Delay (s) 17.1 17.7 100.3 30.9
Approach LOS B B F C

Intersection Summary
HCM 2000 Control Delay 28.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 71.8 Sum of lost time (s) 14.5
Intersection Capacity Utilization 82.5% ICU Level of Service E
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Sherwood Commerce Center
3: 124th Ave & Tualatin-Sherwood Rd Year 2019 Existing PM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
04/08/2021 Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 48 772 103 24 823 83 98 105 8 98 173 183
Future Volume (vph) 48 772 103 24 823 83 98 105 8 98 173 183
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.0 5.5 4.0 5.5 4.0
Lane Util. Factor 1.00 1.00 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 0.99 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 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1805 1812 1427 1805 1830 1550 1752 1843 1734 1827 1583
Flt Permitted 0.15 1.00 1.00 0.22 1.00 1.00 0.43 1.00 0.57 1.00 1.00
Satd. Flow (perm) 278 1812 1427 409 1830 1550 793 1843 1044 1827 1583
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 50 804 107 25 857 86 102 109 8 102 180 191
RTOR Reduction (vph) 0 0 34 0 0 25 0 2 0 0 0 154
Lane Group Flow (vph) 50 804 73 25 857 61 102 115 0 102 180 37
Confl. Peds. (#/hr) 2 1 1 2 1 1
Confl. Bikes (#/hr) 1 2
Heavy Vehicles (%) 0% 4% 10% 0% 3% 2% 3% 2% 0% 4% 4% 2%
Bus Blockages (#/hr) 0 2 2 0 2 2 0 0 0 0 0 0
Turn Type pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+pt NA pm+ov
Protected Phases 5 2 3 1 6 7 3 8 7 4 5
Permitted Phases 2 2 6 6 8 4 4
Actuated Green, G (s) 85.3 79.1 87.8 78.5 75.7 85.2 26.4 17.7 28.0 18.5 24.7
Effective Green, g (s) 85.3 79.1 87.8 78.5 75.7 85.2 26.4 17.7 28.0 18.5 24.7
Actuated g/C Ratio 0.67 0.62 0.69 0.61 0.59 0.67 0.21 0.14 0.22 0.14 0.19
Clearance Time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.0 5.5 4.0 5.5 4.0
Vehicle Extension (s) 1.5 4.5 0.2 1.5 4.5 0.2 0.2 2.0 0.2 2.0 1.5
Lane Grp Cap (vph) 259 1118 978 281 1081 1030 228 254 279 263 305
v/s Ratio Prot c0.01 c0.44 0.01 0.00 c0.47 0.00 c0.03 0.06 0.03 c0.10 0.01
v/s Ratio Perm 0.12 0.05 0.05 0.03 0.06 0.05 0.02
v/c Ratio 0.19 0.72 0.07 0.09 0.79 0.06 0.45 0.45 0.37 0.68 0.12
Uniform Delay, d1 16.1 16.9 6.7 13.5 20.2 7.5 43.0 50.8 41.6 52.0 42.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 2.6 0.0 0.1 4.5 0.0 0.5 0.5 0.3 5.8 0.1
Delay (s) 16.2 19.4 6.7 13.6 24.7 7.5 43.5 51.2 41.9 57.8 42.8
Level of Service B B A B C A D D D E D
Approach Delay (s) 17.8 22.9 47.6 48.3
Approach LOS B C D D

Intersection Summary
HCM 2000 Control Delay 27.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 128.1 Sum of lost time (s) 19.0
Intersection Capacity Utilization 71.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis Sherwood Commerce Center
4: Tonquin Rd & Oregon St Year 2019 Existing PM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
04/08/2021 Page 7

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 179 132 119 402 336 83
Future Volume (Veh/h) 179 132 119 402 336 83
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 195 143 129 437 365 90
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 195 890 195
vC1, stage 1 conf vol 195
vC2, stage 2 conf vol 695
vCu, unblocked vol 195 890 195
tC, single (s) 4.2 6.4 6.2
tC, 2 stage (s) 5.4
tF (s) 2.3 3.5 3.3
p0 queue free % 90 15 89
cM capacity (veh/h) 1320 428 839

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2
Volume Total 195 143 129 437 365 90
Volume Left 0 0 129 0 365 0
Volume Right 0 143 0 0 0 90
cSH 1700 1700 1320 1700 428 839
Volume to Capacity 0.11 0.08 0.10 0.26 0.85 0.11
Queue Length 95th (ft) 0 0 8 0 211 9
Control Delay (s) 0.0 0.0 8.0 0.0 46.2 9.8
Lane LOS A E A
Approach Delay (s) 0.0 1.8 39.0
Approach LOS E

Intersection Summary
Average Delay 13.8
Intersection Capacity Utilization 46.4% ICU Level of Service A
Analysis Period (min) 15
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MOVEMENT SUMMARY
Site: 10 [SW Oregon St & Murdock Rd]

Year 2019 - Existing PM Peak Hour Conditions
Site Category: (None)
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
Turn Deg.

Satn
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Aver. No.
Cycles

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft mph
South: Murdock Road

3 L2 85 0.0 0.214 5.1 LOS A 1.0 26.4 0.36 0.23 0.36 32.4

18 R2 156 4.0 0.214 5.2 LOS A 1.0 26.4 0.36 0.23 0.36 30.6

Approach 241 2.6 0.214 5.1 LOS A 1.0 26.4 0.36 0.23 0.36 31.2

East: Oregon St

1 L2 389 1.0 0.617 10.5 LOS B 5.8 146.2 0.46 0.24 0.46 30.1

6 T1 387 0.0 0.617 10.4 LOS B 5.8 146.2 0.46 0.24 0.46 29.6

Approach 777 0.5 0.617 10.4 LOS B 5.8 146.2 0.46 0.24 0.46 29.8

West: Oregon St.

2 T1 172 2.0 0.276 6.9 LOS A 1.3 33.3 0.55 0.48 0.55 32.3

12 R2 80 0.0 0.276 6.8 LOS A 1.3 33.3 0.55 0.48 0.55 31.2

Approach 252 1.4 0.276 6.8 LOS A 1.3 33.3 0.55 0.48 0.55 31.9

All Vehicles 1269 1.1 0.617 8.7 LOS A 5.8 146.2 0.46 0.29 0.46 30.5

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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HCM Signalized Intersection Capacity Analysis Sherwood Commerce Center
1: Langer Farms Pkwy & Tualatin-Sherwood Rd Year 2022 Background AM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
03/31/2021 Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 11 866 195 76 502 39 113 120 142 27 59 7
Future Volume (vph) 11 866 195 76 502 39 113 120 142 27 59 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.5 4.5 4.0 4.5
Lane Util. Factor 1.00 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 1.00
Flpb, ped/bikes 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 0.99 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1805 1795 1538 1703 1545 1751 1776 1568 1504 1760
Flt Permitted 0.35 1.00 1.00 0.08 1.00 0.46 1.00 1.00 0.67 1.00
Satd. Flow (perm) 673 1795 1538 151 1545 843 1776 1568 1061 1760
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 12 984 222 86 570 44 128 136 161 31 67 8
RTOR Reduction (vph) 0 0 42 0 2 0 0 0 138 0 4 0
Lane Group Flow (vph) 13 984 180 86 612 0 128 136 23 31 71 0
Confl. Peds. (#/hr) 2 2 1 1
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 0% 5% 2% 6% 20% 29% 3% 7% 3% 20% 5% 14%
Bus Blockages (#/hr) 0 2 2 0 2 2 0 0 0 0 0 0
Turn Type pm+pt NA pm+ov pm+pt NA pm+pt NA Perm pm+pt NA
Protected Phases 5 2 3 1 6 3 8 7 4
Permitted Phases 2 2 6 8 8 4
Actuated Green, G (s) 64.3 62.6 74.0 70.5 65.7 22.7 15.0 15.0 11.0 7.3
Effective Green, g (s) 64.3 62.6 74.0 70.5 65.7 22.7 15.0 15.0 11.0 7.3
Actuated g/C Ratio 0.62 0.60 0.71 0.68 0.63 0.22 0.14 0.14 0.11 0.07
Clearance Time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.5 4.5 4.0 4.5
Vehicle Extension (s) 1.5 3.5 1.5 1.5 3.5 1.5 8.0 8.0 1.5 2.0
Lane Grp Cap (vph) 434 1079 1093 173 975 283 255 225 127 123
v/s Ratio Prot 0.00 c0.55 0.02 c0.02 0.40 c0.05 c0.08 0.01 0.04
v/s Ratio Perm 0.02 0.10 0.31 0.05 0.01 0.02
v/c Ratio 0.03 0.91 0.16 0.50 0.63 0.45 0.53 0.10 0.24 0.58
Uniform Delay, d1 8.3 18.3 4.9 18.6 11.7 34.4 41.3 38.7 42.5 46.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 11.7 0.0 0.8 1.3 0.4 7.3 0.9 0.4 4.1
Delay (s) 8.3 30.0 5.0 19.5 13.1 34.8 48.6 39.6 42.9 51.0
Level of Service A C A B B C D D D D
Approach Delay (s) 25.2 13.8 41.0 48.6
Approach LOS C B D D

Intersection Summary
HCM 2000 Control Delay 25.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 104.1 Sum of lost time (s) 18.0
Intersection Capacity Utilization 74.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Sherwood Commerce Center
2: Oregon St & Tualatin-Sherwood Rd Year 2022 Background AM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
03/31/2021 Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 8 846 122 123 606 6 88 3 410 4 0 0
Future Volume (vph) 8 846 122 123 606 6 88 3 410 4 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.5 5.5 4.0 5.5 5.0 4.0 4.0
Lane Util. Factor 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 0.99 1.00
Flpb, ped/bikes 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 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95
Satd. Flow (prot) 1805 1729 1448 1556 1639 1531 1523 1442
Flt Permitted 0.95 1.00 1.00 0.16 1.00 0.57 1.00 1.00
Satd. Flow (perm) 1805 1729 1448 265 1639 916 1523 1518
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 8 891 128 129 638 6 93 3 432 4 0 0
RTOR Reduction (vph) 0 0 30 0 0 0 0 0 93 0 0 0
Lane Group Flow (vph) 8 891 98 129 644 0 0 96 339 4 0 0
Confl. Peds. (#/hr) 1 1 1 1
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 0% 9% 9% 16% 15% 0% 19% 0% 5% 25% 0% 0%
Bus Blockages (#/hr) 0 2 0 0 2 0 0 0 0 0 0 0
Turn Type Prot NA Perm pm+pt NA Perm NA pm+ov Perm
Protected Phases 5! 2! 1! 6! 8! 1 4!
Permitted Phases 2 6! 8! 8 4!
Actuated Green, G (s) 0.6 45.7 45.7 53.1 48.5 6.9 15.8 2.4
Effective Green, g (s) 0.6 45.7 45.7 53.1 48.5 6.9 15.8 2.4
Actuated g/C Ratio 0.01 0.65 0.65 0.75 0.69 0.10 0.22 0.03
Clearance Time (s) 4.0 5.5 5.5 4.0 5.5 5.0 4.0 4.0
Vehicle Extension (s) 1.0 3.5 3.5 1.0 3.5 1.0 1.0 1.0
Lane Grp Cap (vph) 15 1120 938 362 1127 89 341 51
v/s Ratio Prot 0.00 c0.52 0.04 0.39 c0.13
v/s Ratio Perm 0.07 0.22 c0.10 0.10 0.00
v/c Ratio 0.53 0.80 0.10 0.36 0.57 1.08 0.99 0.08
Uniform Delay, d1 34.8 9.0 4.7 7.2 5.7 31.8 27.3 33.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.0 4.1 0.1 0.2 0.8 118.3 46.8 0.2
Delay (s) 51.8 13.1 4.7 7.4 6.4 150.1 74.1 33.2
Level of Service D B A A A F E C
Approach Delay (s) 12.4 6.6 87.9 33.2
Approach LOS B A F C

Intersection Summary
HCM 2000 Control Delay 27.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 70.5 Sum of lost time (s) 14.5
Intersection Capacity Utilization 85.4% ICU Level of Service E
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Sherwood Commerce Center
3: 124th Ave & Tualatin-Sherwood Rd Year 2022 Background AM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
03/31/2021 Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 89 980 66 17 622 190 140 194 66 169 153 75
Future Volume (vph) 89 980 66 17 622 190 140 194 66 169 153 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.0 5.5 4.0 5.5 4.0
Lane Util. Factor 1.00 1.00 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 0.99 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 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1671 1729 1227 1203 1639 1367 1626 1585 1612 1696 1282
Flt Permitted 0.22 1.00 1.00 0.05 1.00 1.00 0.65 1.00 0.20 1.00 1.00
Satd. Flow (perm) 396 1729 1227 62 1639 1367 1117 1585 346 1696 1282
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) 96 1054 71 18 669 204 151 209 71 182 165 81
RTOR Reduction (vph) 0 0 27 0 0 72 0 8 0 0 0 59
Lane Group Flow (vph) 96 1054 44 18 669 132 151 272 0 182 165 22
Confl. Bikes (#/hr) 3 1
Heavy Vehicles (%) 8% 9% 28% 50% 15% 16% 11% 10% 31% 12% 12% 26%
Bus Blockages (#/hr) 0 2 2 0 2 2 0 0 0 0 0 0
Turn Type pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+pt NA pm+ov
Protected Phases 5 2 3 1 6 7 3 8 7 4 5
Permitted Phases 2 2 6 6 8 4 4
Actuated Green, G (s) 89.5 83.7 93.4 84.3 81.1 97.1 37.8 28.1 48.1 34.4 40.2
Effective Green, g (s) 89.5 83.7 93.4 84.3 81.1 97.1 37.8 28.1 48.1 34.4 40.2
Actuated g/C Ratio 0.60 0.56 0.62 0.56 0.54 0.65 0.25 0.19 0.32 0.23 0.27
Clearance Time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.0 5.5 4.0 5.5 4.0
Vehicle Extension (s) 1.5 4.5 0.2 1.5 4.5 0.2 0.2 2.0 0.2 2.0 1.5
Lane Grp Cap (vph) 285 964 764 59 886 884 314 296 245 388 343
v/s Ratio Prot c0.01 c0.61 0.00 0.01 0.41 0.02 0.03 c0.17 c0.08 0.10 0.00
v/s Ratio Perm 0.19 0.03 0.16 0.08 0.09 0.16 0.01
v/c Ratio 0.34 1.09 0.06 0.31 0.76 0.15 0.48 0.92 0.74 0.43 0.06
Uniform Delay, d1 18.5 33.1 11.1 34.7 26.7 10.3 46.3 59.8 40.8 49.4 40.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 57.9 0.0 1.1 5.9 0.0 0.4 31.1 10.1 0.3 0.0
Delay (s) 18.7 91.0 11.1 35.8 32.7 10.4 46.7 90.9 51.0 49.6 40.9
Level of Service B F B D C B D F D D D
Approach Delay (s) 80.7 27.6 75.4 48.5
Approach LOS F C E D

Intersection Summary
HCM 2000 Control Delay 59.4 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 95.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis Sherwood Commerce Center
4: Tonquin Rd & Oregon St Year 2022 Background AM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
03/31/2021 Page 4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 421 331 103 115 136 90
Future Volume (Veh/h) 421 331 103 115 136 90
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 478 376 117 131 155 102
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 478 843 478
vC1, stage 1 conf vol 478
vC2, stage 2 conf vol 365
vCu, unblocked vol 478 843 478
tC, single (s) 4.2 6.5 6.5
tC, 2 stage (s) 5.5
tF (s) 2.3 3.6 3.5
p0 queue free % 89 68 81
cM capacity (veh/h) 1025 490 541

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2
Volume Total 478 376 117 131 155 102
Volume Left 0 0 117 0 155 0
Volume Right 0 376 0 0 0 102
cSH 1700 1700 1025 1700 490 541
Volume to Capacity 0.28 0.22 0.11 0.08 0.32 0.19
Queue Length 95th (ft) 0 0 10 0 34 17
Control Delay (s) 0.0 0.0 9.0 0.0 15.7 13.2
Lane LOS A C B
Approach Delay (s) 0.0 4.2 14.7
Approach LOS B

Intersection Summary
Average Delay 3.6
Intersection Capacity Utilization 45.4% ICU Level of Service A
Analysis Period (min) 15
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MOVEMENT SUMMARY
Site: 10 [SW Oregon St & Murdock Rd]

Year 2022 - Background AM Peak Hour Conditions
Site Category: (None)
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
Turn Deg.

Satn
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Aver. No.
Cycles

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft mph
South: Murdock Road

3 L2 92 1.0 0.625 13.9 LOS B 6.6 165.7 0.78 0.97 1.26 29.2

18 R2 454 1.0 0.625 13.9 LOS B 6.6 165.7 0.78 0.97 1.26 27.8

Approach 546 1.0 0.625 13.9 LOS B 6.6 165.7 0.78 0.97 1.26 28.0

East: Oregon St

1 L2 100 14.0 0.259 5.7 LOS A 1.2 33.5 0.27 0.13 0.27 32.5

6 T1 195 8.0 0.259 5.5 LOS A 1.2 33.5 0.27 0.13 0.27 32.0

Approach 295 10.0 0.259 5.5 LOS A 1.2 33.5 0.27 0.13 0.27 32.2

West: Oregon St.

2 T1 431 2.0 0.411 7.1 LOS A 2.6 65.9 0.37 0.21 0.37 32.3

12 R2 65 2.0 0.411 7.1 LOS A 2.6 65.9 0.37 0.21 0.37 31.2

Approach 495 2.0 0.411 7.1 LOS A 2.6 65.9 0.37 0.21 0.37 32.1

All Vehicles 1336 3.4 0.625 9.5 LOS A 6.6 165.7 0.51 0.50 0.71 30.3

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 8.0 | Copyright © 2000-2019 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: KITTELSON AND ASSOCIATES INC | Processed: Tuesday, April 6, 2021 5:55:18 PM
Project: H:\26\26314 - Sherwood Commerce Center\analysis\Sidra\26314_Background AM.sip8
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HCM Signalized Intersection Capacity Analysis Sherwood Commerce Center
1: Langer Farms Pkwy & Tualatin-Sherwood Rd Year 2022 Background PM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
03/31/2021 Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 14 662 258 216 908 24 211 114 114 32 194 14
Future Volume (vph) 14 662 258 216 908 24 211 114 114 32 194 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.5 4.5 4.0 4.5
Lane Util. Factor 1.00 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 1.00 1.00 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 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1805 1778 1586 1770 1823 1786 1900 1568 1752 1850
Flt Permitted 0.08 1.00 1.00 0.18 1.00 0.24 1.00 1.00 0.68 1.00
Satd. Flow (perm) 143 1778 1586 338 1823 453 1900 1568 1253 1850
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 15 704 274 230 966 26 224 121 121 34 206 15
RTOR Reduction (vph) 0 0 57 0 1 0 0 0 97 0 2 0
Lane Group Flow (vph) 15 704 217 230 991 0 224 121 24 34 219 0
Confl. Peds. (#/hr) 1 1 2 2
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 0% 6% 1% 2% 3% 0% 1% 0% 3% 3% 1% 8%
Bus Blockages (#/hr) 0 2 2 0 2 2 0 0 0 0 0 0
Turn Type pm+pt NA pm+ov pm+pt NA pm+pt NA Perm pm+pt NA
Protected Phases 5 2 3 1 6 3 8 7 4
Permitted Phases 2 2 6 8 8 4
Actuated Green, G (s) 54.8 53.1 64.3 66.0 60.3 27.8 20.2 20.2 16.2 12.6
Effective Green, g (s) 54.8 53.1 64.3 66.0 60.3 27.8 20.2 20.2 16.2 12.6
Actuated g/C Ratio 0.53 0.51 0.62 0.64 0.58 0.27 0.19 0.19 0.16 0.12
Clearance Time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.5 4.5 4.0 4.5
Vehicle Extension (s) 1.5 3.5 1.5 1.5 3.5 1.5 8.0 8.0 1.5 2.0
Lane Grp Cap (vph) 102 909 982 337 1059 265 369 305 212 224
v/s Ratio Prot 0.00 0.40 0.02 c0.06 c0.54 c0.09 0.06 0.01 0.12
v/s Ratio Perm 0.07 0.11 0.38 c0.14 0.02 0.02
v/c Ratio 0.15 0.77 0.22 0.68 0.94 0.85 0.33 0.08 0.16 0.98
Uniform Delay, d1 19.8 20.5 8.7 14.7 20.0 32.6 36.0 34.2 37.7 45.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 4.3 0.0 4.5 14.8 20.4 2.2 0.5 0.1 53.3
Delay (s) 20.1 24.8 8.8 19.2 34.8 53.1 38.2 34.6 37.8 98.7
Level of Service C C A B C D D C D F
Approach Delay (s) 20.3 31.8 44.4 90.6
Approach LOS C C D F

Intersection Summary
HCM 2000 Control Delay 35.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 103.8 Sum of lost time (s) 18.0
Intersection Capacity Utilization 91.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Sherwood Commerce Center
2: Oregon St & Tualatin-Sherwood Rd Year 2022 Background PM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
03/31/2021 Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 7 777 120 446 1017 8 127 1 192 11 10 8
Future Volume (vph) 7 777 120 446 1017 8 127 1 192 11 10 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.5 5.5 4.0 5.5 5.0 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 0.99
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 1.00 1.00 0.85 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1803 1830 1464 1770 1828 1739 1568 1805 1754
Flt Permitted 0.95 1.00 1.00 0.11 1.00 0.20 1.00 0.67 1.00
Satd. Flow (perm) 1803 1830 1464 202 1828 358 1568 1271 1754
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) 8 835 129 480 1094 9 137 1 206 12 11 9
RTOR Reduction (vph) 0 0 42 0 0 0 0 0 69 0 8 0
Lane Group Flow (vph) 8 835 87 480 1103 0 0 138 137 12 12 0
Confl. Peds. (#/hr) 2 2 1 1
Confl. Bikes (#/hr) 1 3
Heavy Vehicles (%) 0% 3% 8% 2% 3% 0% 4% 0% 3% 0% 0% 0%
Bus Blockages (#/hr) 0 2 0 0 2 0 0 0 0 0 0 0
Turn Type Prot NA Perm pm+pt NA Perm NA pm+ov Perm NA
Protected Phases 5! 2! 1! 6! 8! 1 4!
Permitted Phases 2 6! 8! 8 4!
Actuated Green, G (s) 0.8 47.8 47.8 64.8 60.0 20.3 48.2 6.4 6.4
Effective Green, g (s) 0.8 47.8 47.8 64.8 60.0 20.3 48.2 6.4 6.4
Actuated g/C Ratio 0.01 0.50 0.50 0.68 0.63 0.21 0.50 0.07 0.07
Clearance Time (s) 4.0 5.5 5.5 4.0 5.5 5.0 4.0 4.0 4.0
Vehicle Extension (s) 1.0 3.5 3.5 1.0 3.5 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 15 915 732 594 1147 76 790 85 117
v/s Ratio Prot 0.00 0.46 c0.24 c0.60 0.05 0.01
v/s Ratio Perm 0.06 0.31 c0.39 0.04 0.01
v/c Ratio 0.53 0.91 0.12 0.81 0.96 1.82 0.17 0.14 0.10
Uniform Delay, d1 47.2 22.0 12.7 23.9 16.7 37.6 12.9 42.0 41.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.0 13.4 0.1 7.5 18.1 413.9 0.0 0.3 0.1
Delay (s) 64.2 35.4 12.8 31.5 34.8 451.5 12.9 42.3 42.0
Level of Service E D B C C F B D D
Approach Delay (s) 32.6 33.8 188.9 42.1
Approach LOS C C F D

Intersection Summary
HCM 2000 Control Delay 51.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.19
Actuated Cycle Length (s) 95.6 Sum of lost time (s) 14.5
Intersection Capacity Utilization 91.4% ICU Level of Service F
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Sherwood Commerce Center
3: 124th Ave & Tualatin-Sherwood Rd Year 2022 Background PM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
03/31/2021 Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 73 887 130 29 952 119 118 118 8 196 186 221
Future Volume (vph) 73 887 130 29 952 119 118 118 8 196 186 221
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.0 5.5 4.0 5.5 4.0
Lane Util. Factor 1.00 1.00 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 0.99 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 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1805 1812 1426 1805 1830 1552 1752 1845 1734 1827 1583
Flt Permitted 0.06 1.00 1.00 0.10 1.00 1.00 0.64 1.00 0.43 1.00 1.00
Satd. Flow (perm) 110 1812 1426 189 1830 1552 1173 1845 781 1827 1583
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 76 924 135 30 992 124 123 123 8 204 194 230
RTOR Reduction (vph) 0 0 49 0 0 41 0 3 0 0 0 76
Lane Group Flow (vph) 76 924 86 30 992 83 123 128 0 204 194 154
Confl. Peds. (#/hr) 2 1 1 2 1 1
Confl. Bikes (#/hr) 1 2
Heavy Vehicles (%) 0% 4% 10% 0% 3% 2% 3% 2% 0% 4% 4% 2%
Bus Blockages (#/hr) 0 2 2 0 2 2 0 0 0 0 0 0
Turn Type pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+pt NA pm+ov
Protected Phases 5 2 3 1 6 7 3 8 7 4 5
Permitted Phases 2 2 6 6 8 4 4
Actuated Green, G (s) 75.0 68.8 75.2 69.2 65.9 80.2 21.0 14.6 32.9 22.5 28.7
Effective Green, g (s) 75.0 68.8 75.2 69.2 65.9 80.2 21.0 14.6 32.9 22.5 28.7
Actuated g/C Ratio 0.62 0.57 0.63 0.58 0.55 0.67 0.18 0.12 0.27 0.19 0.24
Clearance Time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.0 5.5 4.0 5.5 4.0
Vehicle Extension (s) 1.5 4.5 0.2 1.5 4.5 0.2 0.2 2.0 0.2 2.0 1.5
Lane Grp Cap (vph) 156 1038 893 153 1004 1037 236 224 327 342 378
v/s Ratio Prot c0.03 0.51 0.01 0.01 c0.54 0.01 0.03 0.07 c0.07 0.11 0.02
v/s Ratio Perm 0.28 0.06 0.11 0.04 0.06 c0.10 0.08
v/c Ratio 0.49 0.89 0.10 0.20 0.99 0.08 0.52 0.57 0.62 0.57 0.41
Uniform Delay, d1 26.7 22.3 8.9 20.0 26.7 7.0 44.0 49.8 36.1 44.3 38.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 11.4 0.0 0.2 25.7 0.0 1.0 2.2 2.7 1.3 0.3
Delay (s) 27.5 33.7 8.9 20.3 52.3 7.0 44.9 52.0 38.7 45.6 38.7
Level of Service C C A C D A D D D D D
Approach Delay (s) 30.4 46.6 48.5 40.9
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 39.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 88.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis Sherwood Commerce Center
4: Tonquin Rd & Oregon St Year 2022 Background PM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
03/31/2021 Page 4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 194 151 138 458 365 89
Future Volume (Veh/h) 194 151 138 458 365 89
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 211 164 150 498 397 97
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 211 1009 211
vC1, stage 1 conf vol 211
vC2, stage 2 conf vol 798
vCu, unblocked vol 211 1009 211
tC, single (s) 4.2 6.4 6.2
tC, 2 stage (s) 5.4
tF (s) 2.3 3.5 3.3
p0 queue free % 88 0 88
cM capacity (veh/h) 1302 376 822

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2
Volume Total 211 164 150 498 397 97
Volume Left 0 0 150 0 397 0
Volume Right 0 164 0 0 0 97
cSH 1700 1700 1302 1700 376 822
Volume to Capacity 0.12 0.10 0.12 0.29 1.06 0.12
Queue Length 95th (ft) 0 0 10 0 339 10
Control Delay (s) 0.0 0.0 8.1 0.0 95.6 10.0
Lane LOS A F A
Approach Delay (s) 0.0 1.9 78.7
Approach LOS F

Intersection Summary
Average Delay 26.4
Intersection Capacity Utilization 51.0% ICU Level of Service A
Analysis Period (min) 15
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MOVEMENT SUMMARY
Site: 10 [SW Oregon St & Murdock Rd]

Year 2022 - Background PM Peak Hour Conditions
Site Category: (None)
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
Turn Deg.

Satn
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Aver. No.
Cycles

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft mph
South: Murdock Road

3 L2 93 1.0 0.236 5.4 LOS A 1.1 29.4 0.40 0.27 0.40 32.2

18 R2 165 4.0 0.236 5.5 LOS A 1.1 29.4 0.40 0.27 0.40 30.5

Approach 258 2.9 0.236 5.5 LOS A 1.1 29.4 0.40 0.27 0.40 31.1

East: Oregon St

1 L2 427 1.0 0.698 12.8 LOS B 7.7 194.2 0.57 0.32 0.57 29.2

6 T1 440 1.0 0.698 12.8 LOS B 7.7 194.2 0.57 0.32 0.57 28.7

Approach 867 1.0 0.698 12.8 LOS B 7.7 194.2 0.57 0.32 0.57 28.9

West: Oregon St.

2 T1 198 2.0 0.329 7.8 LOS A 1.6 40.6 0.59 0.54 0.59 31.9

12 R2 88 2.0 0.329 7.8 LOS A 1.6 40.6 0.59 0.54 0.59 30.8

Approach 286 2.0 0.329 7.8 LOS A 1.6 40.6 0.59 0.54 0.59 31.5

All Vehicles 1412 1.6 0.698 10.4 LOS B 7.7 194.2 0.54 0.35 0.54 29.8

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 8.0 | Copyright © 2000-2019 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: KITTELSON AND ASSOCIATES INC | Processed: Tuesday, April 6, 2021 5:54:55 PM
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HCM Signalized Intersection Capacity Analysis Sherwood Commerce Center
1: Langer Farms Pkwy & Tualatin-Sherwood Rd Year 2022 Total AM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
04/01/2021 Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 11 896 195 76 509 41 113 120 142 35 59 7
Future Volume (vph) 11 896 195 76 509 41 113 120 142 35 59 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.5 4.5 4.0 4.5
Lane Util. Factor 1.00 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 1.00
Flpb, ped/bikes 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 0.99 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1805 1795 1538 1703 1544 1751 1776 1568 1504 1760
Flt Permitted 0.35 1.00 1.00 0.08 1.00 0.46 1.00 1.00 0.67 1.00
Satd. Flow (perm) 670 1795 1538 136 1544 847 1776 1568 1061 1760
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 12 1018 222 86 578 47 128 136 161 40 67 8
RTOR Reduction (vph) 0 0 39 0 2 0 0 0 140 0 4 0
Lane Group Flow (vph) 13 1018 183 86 623 0 128 136 21 40 71 0
Confl. Peds. (#/hr) 2 2 1 1
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 0% 5% 2% 6% 20% 29% 3% 7% 3% 20% 5% 14%
Bus Blockages (#/hr) 0 2 2 0 2 2 0 0 0 0 0 0
Turn Type pm+pt NA pm+ov pm+pt NA pm+pt NA Perm pm+pt NA
Protected Phases 5 2 3 1 6 3 8 7 4
Permitted Phases 2 2 6 8 8 4
Actuated Green, G (s) 68.4 66.6 77.8 74.8 69.8 22.6 14.4 14.4 11.6 7.4
Effective Green, g (s) 68.4 66.6 77.8 74.8 69.8 22.6 14.4 14.4 11.6 7.4
Actuated g/C Ratio 0.63 0.62 0.72 0.69 0.65 0.21 0.13 0.13 0.11 0.07
Clearance Time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.5 4.5 4.0 4.5
Vehicle Extension (s) 1.5 3.5 1.5 1.5 3.5 1.5 8.0 8.0 1.5 2.0
Lane Grp Cap (vph) 442 1104 1105 166 996 270 236 208 130 120
v/s Ratio Prot 0.00 c0.57 0.02 c0.02 0.40 c0.05 c0.08 0.01 0.04
v/s Ratio Perm 0.02 0.10 0.33 0.05 0.01 0.02
v/c Ratio 0.03 0.92 0.17 0.52 0.63 0.47 0.58 0.10 0.31 0.59
Uniform Delay, d1 8.0 18.5 4.8 20.3 11.4 36.6 44.0 41.2 44.3 48.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 12.6 0.0 1.1 1.3 0.5 9.2 0.9 0.5 5.2
Delay (s) 8.0 31.1 4.9 21.4 12.7 37.1 53.2 42.2 44.8 54.1
Level of Service A C A C B D D D D D
Approach Delay (s) 26.2 13.8 44.2 50.9
Approach LOS C B D D

Intersection Summary
HCM 2000 Control Delay 26.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 108.2 Sum of lost time (s) 18.0
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Sherwood Commerce Center
2: Oregon St & Tualatin-Sherwood Rd Year 2022 Total AM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
04/01/2021 Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 8 846 160 183 606 6 97 3 425 4 0 0
Future Volume (vph) 8 846 160 183 606 6 97 3 425 4 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.5 5.5 4.0 5.5 5.0 4.0 4.0
Lane Util. Factor 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 0.99 1.00
Flpb, ped/bikes 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 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95
Satd. Flow (prot) 1805 1729 1447 1556 1639 1530 1524 1442
Flt Permitted 0.95 1.00 1.00 0.12 1.00 0.42 1.00 1.00
Satd. Flow (perm) 1805 1729 1447 203 1639 673 1524 1517
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 8 891 168 193 638 6 102 3 447 4 0 0
RTOR Reduction (vph) 0 0 32 0 0 0 0 0 84 0 0 0
Lane Group Flow (vph) 8 891 136 193 644 0 0 105 363 4 0 0
Confl. Peds. (#/hr) 1 1 1 1
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 0% 9% 9% 16% 15% 0% 19% 0% 5% 25% 0% 0%
Bus Blockages (#/hr) 0 2 0 0 2 0 0 0 0 0 0 0
Turn Type Prot NA Perm pm+pt NA Perm NA pm+ov Perm
Protected Phases 5! 2! 1! 6! 8! 1 4!
Permitted Phases 2 6! 8! 8 4!
Actuated Green, G (s) 0.7 46.6 46.6 55.4 50.7 9.4 22.4 2.2
Effective Green, g (s) 0.7 46.6 46.6 55.4 50.7 9.4 22.4 2.2
Actuated g/C Ratio 0.01 0.62 0.62 0.74 0.67 0.12 0.30 0.03
Clearance Time (s) 4.0 5.5 5.5 4.0 5.5 5.0 4.0 4.0
Vehicle Extension (s) 1.0 3.5 3.5 1.0 3.5 1.0 1.0 1.0
Lane Grp Cap (vph) 16 1070 895 382 1103 84 453 44
v/s Ratio Prot 0.00 c0.52 0.09 0.39 c0.14
v/s Ratio Perm 0.09 0.28 c0.16 0.10 0.00
v/c Ratio 0.50 0.83 0.15 0.51 0.58 1.25 0.80 0.09
Uniform Delay, d1 37.1 11.3 6.0 10.3 6.6 32.9 24.4 35.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.7 5.8 0.1 0.4 0.8 179.6 9.3 0.3
Delay (s) 45.8 17.1 6.1 10.7 7.5 212.6 33.6 35.9
Level of Service D B A B A F C D
Approach Delay (s) 15.6 8.2 67.7 35.9
Approach LOS B A E D

Intersection Summary
HCM 2000 Control Delay 24.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 75.3 Sum of lost time (s) 14.5
Intersection Capacity Utilization 86.4% ICU Level of Service E
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Sherwood Commerce Center
3: 124th Ave & Tualatin-Sherwood Rd Year 2022 Total AM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
04/01/2021 Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 93 989 66 17 659 190 140 194 66 169 153 90
Future Volume (vph) 93 989 66 17 659 190 140 194 66 169 153 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.0 5.5 4.0 5.5 4.0
Lane Util. Factor 1.00 1.00 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 0.99 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 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1671 1729 1227 1203 1639 1367 1626 1585 1612 1696 1282
Flt Permitted 0.20 1.00 1.00 0.05 1.00 1.00 0.65 1.00 0.20 1.00 1.00
Satd. Flow (perm) 348 1729 1227 62 1639 1367 1117 1585 346 1696 1282
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) 100 1063 71 18 709 204 151 209 71 182 165 97
RTOR Reduction (vph) 0 0 27 0 0 72 0 8 0 0 0 71
Lane Group Flow (vph) 100 1063 44 18 709 132 151 272 0 182 165 26
Confl. Bikes (#/hr) 3 1
Heavy Vehicles (%) 8% 9% 28% 50% 15% 16% 11% 10% 31% 12% 12% 26%
Bus Blockages (#/hr) 0 2 2 0 2 2 0 0 0 0 0 0
Turn Type pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+pt NA pm+ov
Protected Phases 5 2 3 1 6 7 3 8 7 4 5
Permitted Phases 2 2 6 6 8 4 4
Actuated Green, G (s) 89.5 83.7 93.4 84.3 81.1 97.1 37.8 28.1 48.1 34.4 40.2
Effective Green, g (s) 89.5 83.7 93.4 84.3 81.1 97.1 37.8 28.1 48.1 34.4 40.2
Actuated g/C Ratio 0.60 0.56 0.62 0.56 0.54 0.65 0.25 0.19 0.32 0.23 0.27
Clearance Time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.0 5.5 4.0 5.5 4.0
Vehicle Extension (s) 1.5 4.5 0.2 1.5 4.5 0.2 0.2 2.0 0.2 2.0 1.5
Lane Grp Cap (vph) 258 964 764 59 886 884 314 296 245 388 343
v/s Ratio Prot c0.01 c0.61 0.00 0.01 0.43 0.02 0.03 c0.17 c0.08 0.10 0.00
v/s Ratio Perm 0.22 0.03 0.16 0.08 0.09 0.16 0.02
v/c Ratio 0.39 1.10 0.06 0.31 0.80 0.15 0.48 0.92 0.74 0.43 0.08
Uniform Delay, d1 19.8 33.1 11.1 34.7 27.9 10.3 46.3 59.8 40.8 49.4 41.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 61.3 0.0 1.1 7.5 0.0 0.4 31.1 10.1 0.3 0.0
Delay (s) 20.2 94.5 11.1 35.8 35.4 10.4 46.7 90.9 51.0 49.6 41.1
Level of Service C F B D D B D F D D D
Approach Delay (s) 83.7 29.9 75.4 48.3
Approach LOS F C E D

Intersection Summary
HCM 2000 Control Delay 60.9 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 95.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis Sherwood Commerce Center
4: Tonquin Rd & Oregon St Year 2022 Total AM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
04/01/2021 Page 4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 451 331 108 122 136 113
Future Volume (Veh/h) 451 331 108 122 136 113
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 513 376 123 139 155 128
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 513 898 513
vC1, stage 1 conf vol 513
vC2, stage 2 conf vol 385
vCu, unblocked vol 513 898 513
tC, single (s) 4.2 6.5 6.5
tC, 2 stage (s) 5.5
tF (s) 2.3 3.6 3.5
p0 queue free % 88 67 75
cM capacity (veh/h) 994 469 516

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2
Volume Total 513 376 123 139 155 128
Volume Left 0 0 123 0 155 0
Volume Right 0 376 0 0 0 128
cSH 1700 1700 994 1700 469 516
Volume to Capacity 0.30 0.22 0.12 0.08 0.33 0.25
Queue Length 95th (ft) 0 0 11 0 36 24
Control Delay (s) 0.0 0.0 9.1 0.0 16.4 14.3
Lane LOS A C B
Approach Delay (s) 0.0 4.3 15.4
Approach LOS C

Intersection Summary
Average Delay 3.8
Intersection Capacity Utilization 47.3% ICU Level of Service A
Analysis Period (min) 15
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MOVEMENT SUMMARY
Site: 10 [SW Oregon St & Murdock Rd]

Year 2022 - Total AM Peak Hour Conditions
Site Category: (None)
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
Turn Deg.

Satn
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Aver. No.
Cycles

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft mph
South: Murdock Road

3 L2 92 1.0 0.653 15.1 LOS C 7.2 182.5 0.81 1.05 1.38 28.7

18 R2 464 1.0 0.653 15.1 LOS C 7.2 182.5 0.81 1.05 1.38 27.4

Approach 555 1.0 0.653 15.1 LOS C 7.2 182.5 0.81 1.05 1.38 27.6

East: Oregon St

1 L2 102 14.0 0.266 5.7 LOS A 1.3 34.7 0.27 0.14 0.27 32.4

6 T1 201 8.0 0.266 5.6 LOS A 1.3 34.7 0.27 0.14 0.27 32.0

Approach 304 10.0 0.266 5.6 LOS A 1.3 34.7 0.27 0.14 0.27 32.1

West: Oregon St.

2 T1 456 2.0 0.434 7.4 LOS A 2.8 71.6 0.38 0.22 0.38 32.1

12 R2 65 2.0 0.434 7.4 LOS A 2.8 71.6 0.38 0.22 0.38 31.0

Approach 521 2.0 0.434 7.4 LOS A 2.8 71.6 0.38 0.22 0.38 32.0

All Vehicles 1380 3.4 0.653 10.1 LOS B 7.2 182.5 0.53 0.54 0.76 30.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 8.0 | Copyright © 2000-2019 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: KITTELSON AND ASSOCIATES INC | Processed: Tuesday, April 6, 2021 5:54:28 PM
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HCM Unsignalized Intersection Capacity Analysis Sherwood Commerce Center
101: Oregon St & Site Access A Year 2022 Total AM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
04/01/2021 Page 6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 3 18 517 13 73 269
Future Volume (Veh/h) 3 18 517 13 73 269
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 3 20 588 15 83 306
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1068 596 603
vC1, stage 1 conf vol 596
vC2, stage 2 conf vol 472
vCu, unblocked vol 1068 596 603
tC, single (s) 6.5 6.3 4.2
tC, 2 stage (s) 5.5
tF (s) 3.6 3.4 2.3
p0 queue free % 99 96 91
cM capacity (veh/h) 421 484 923

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 23 603 83 306
Volume Left 3 0 83 0
Volume Right 20 15 0 0
cSH 475 1700 923 1700
Volume to Capacity 0.05 0.35 0.09 0.18
Queue Length 95th (ft) 4 0 7 0
Control Delay (s) 13.0 0.0 9.3 0.0
Lane LOS B A
Approach Delay (s) 13.0 0.0 2.0
Approach LOS B

Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 45.4% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis Sherwood Commerce Center
102: Oregon St & Site Access B Year 2022 Total AM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
04/01/2021 Page 7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 9 6 524 39 24 248
Future Volume (Veh/h) 9 6 524 39 24 248
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 10 7 595 44 27 282
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 953 617 639
vC1, stage 1 conf vol 617
vC2, stage 2 conf vol 336
vCu, unblocked vol 953 617 639
tC, single (s) 6.5 6.3 4.2
tC, 2 stage (s) 5.5
tF (s) 3.6 3.4 2.3
p0 queue free % 98 99 97
cM capacity (veh/h) 459 470 894

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 17 639 27 282
Volume Left 10 0 27 0
Volume Right 7 44 0 0
cSH 464 1700 894 1700
Volume to Capacity 0.04 0.38 0.03 0.17
Queue Length 95th (ft) 3 0 2 0
Control Delay (s) 13.1 0.0 9.2 0.0
Lane LOS B A
Approach Delay (s) 13.1 0.0 0.8
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 39.9% ICU Level of Service A
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis Sherwood Commerce Center
1: Langer Farms Pkwy & Tualatin-Sherwood Rd Year 2022 Total PM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
04/01/2021 Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 14 670 258 216 938 31 211 114 114 34 194 14
Future Volume (vph) 14 670 258 216 938 31 211 114 114 34 194 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.5 4.5 4.0 4.5
Lane Util. Factor 1.00 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 1.00 1.00 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 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1805 1778 1586 1770 1822 1786 1900 1568 1752 1850
Flt Permitted 0.07 1.00 1.00 0.20 1.00 0.25 1.00 1.00 0.68 1.00
Satd. Flow (perm) 129 1778 1586 368 1822 461 1900 1568 1253 1850
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 15 713 274 230 998 33 224 121 121 36 206 15
RTOR Reduction (vph) 0 0 57 0 1 0 0 0 99 0 2 0
Lane Group Flow (vph) 15 713 217 230 1030 0 224 121 22 36 219 0
Confl. Peds. (#/hr) 1 1 2 2
Heavy Vehicles (%) 0% 6% 1% 2% 3% 0% 1% 0% 3% 3% 1% 8%
Bus Blockages (#/hr) 0 2 2 0 2 2 0 0 0 0 0 0
Turn Type pm+pt NA pm+ov pm+pt NA pm+pt NA Perm pm+pt NA
Protected Phases 5 2 3 1 6 3 8 7 4
Permitted Phases 2 2 6 8 8 4
Actuated Green, G (s) 60.9 59.1 70.2 71.9 66.1 27.4 19.6 19.6 16.1 12.3
Effective Green, g (s) 60.9 59.1 70.2 71.9 66.1 27.4 19.6 19.6 16.1 12.3
Actuated g/C Ratio 0.56 0.54 0.64 0.66 0.60 0.25 0.18 0.18 0.15 0.11
Clearance Time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.5 4.5 4.0 4.5
Vehicle Extension (s) 1.5 3.5 1.5 1.5 3.5 1.5 8.0 8.0 1.5 2.0
Lane Grp Cap (vph) 99 961 1018 354 1101 250 340 281 201 208
v/s Ratio Prot 0.00 0.40 0.02 c0.05 c0.57 c0.09 0.06 0.01 0.12
v/s Ratio Perm 0.08 0.12 0.37 c0.13 0.01 0.02
v/c Ratio 0.15 0.74 0.21 0.65 0.94 0.90 0.36 0.08 0.18 1.05
Uniform Delay, d1 20.5 19.3 8.1 13.9 19.7 36.4 39.3 37.3 40.6 48.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 3.2 0.0 3.1 14.3 30.2 2.7 0.5 0.2 77.3
Delay (s) 20.8 22.5 8.1 17.0 34.0 66.7 42.0 37.8 40.7 125.8
Level of Service C C A B C E D D D F
Approach Delay (s) 18.5 30.9 52.8 113.9
Approach LOS B C D F

Intersection Summary
HCM 2000 Control Delay 37.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 109.3 Sum of lost time (s) 18.0
Intersection Capacity Utilization 93.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Sherwood Commerce Center
2: Oregon St & Tualatin-Sherwood Rd Year 2022 Total PM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
04/01/2021 Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 7 777 130 461 1017 8 164 1 251 11 10 8
Future Volume (vph) 7 777 130 461 1017 8 164 1 251 11 10 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.5 5.5 4.0 5.5 5.0 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 0.99
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 1.00 1.00 0.85 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1803 1830 1464 1770 1828 1738 1568 1805 1754
Flt Permitted 0.95 1.00 1.00 0.10 1.00 0.20 1.00 0.65 1.00
Satd. Flow (perm) 1803 1830 1464 191 1828 362 1568 1227 1754
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) 8 835 140 496 1094 9 176 1 270 12 11 9
RTOR Reduction (vph) 0 0 41 0 0 0 0 0 71 0 8 0
Lane Group Flow (vph) 8 835 99 496 1103 0 0 177 199 12 12 0
Confl. Peds. (#/hr) 2 2 1 1
Confl. Bikes (#/hr) 1 3
Heavy Vehicles (%) 0% 3% 8% 2% 3% 0% 4% 0% 3% 0% 0% 0%
Bus Blockages (#/hr) 0 2 0 0 2 0 0 0 0 0 0 0
Turn Type Prot NA Perm pm+pt NA Perm NA pm+ov Perm NA
Protected Phases 5! 2! 1! 6! 8! 1 4!
Permitted Phases 2 6! 8! 8 4!
Actuated Green, G (s) 0.8 49.6 49.6 66.7 61.9 20.1 47.8 6.5 6.5
Effective Green, g (s) 0.8 49.6 49.6 66.7 61.9 20.1 47.8 6.5 6.5
Actuated g/C Ratio 0.01 0.51 0.51 0.69 0.64 0.21 0.49 0.07 0.07
Clearance Time (s) 4.0 5.5 5.5 4.0 5.5 5.0 4.0 4.0 4.0
Vehicle Extension (s) 1.0 3.5 3.5 1.0 3.5 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 14 932 746 580 1162 74 770 81 117
v/s Ratio Prot 0.00 0.46 c0.24 c0.60 0.07 0.01
v/s Ratio Perm 0.07 0.34 c0.49 0.05 0.01
v/c Ratio 0.57 0.90 0.13 0.86 0.95 2.39 0.26 0.15 0.10
Uniform Delay, d1 48.1 21.5 12.5 25.8 16.2 38.6 14.4 42.8 42.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 30.5 11.3 0.1 11.4 15.7 665.7 0.1 0.3 0.1
Delay (s) 78.6 32.8 12.6 37.2 31.9 704.3 14.5 43.1 42.8
Level of Service E C B D C F B D D
Approach Delay (s) 30.3 33.6 287.6 42.9
Approach LOS C C F D

Intersection Summary
HCM 2000 Control Delay 69.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.31
Actuated Cycle Length (s) 97.3 Sum of lost time (s) 14.5
Intersection Capacity Utilization 94.3% ICU Level of Service F
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Sherwood Commerce Center
3: 124th Ave & Tualatin-Sherwood Rd Year 2022 Total PM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
04/01/2021 Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 88 924 130 29 961 119 118 118 8 196 186 225
Future Volume (vph) 88 924 130 29 961 119 118 118 8 196 186 225
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.0 5.5 4.0 5.5 4.0
Lane Util. Factor 1.00 1.00 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 0.99 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 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1805 1812 1426 1805 1830 1552 1752 1845 1734 1827 1583
Flt Permitted 0.06 1.00 1.00 0.07 1.00 1.00 0.64 1.00 0.43 1.00 1.00
Satd. Flow (perm) 110 1812 1426 139 1830 1552 1173 1845 781 1827 1583
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 92 962 135 30 1001 124 123 123 8 204 194 234
RTOR Reduction (vph) 0 0 47 0 0 41 0 3 0 0 0 75
Lane Group Flow (vph) 92 963 88 30 1001 83 123 128 0 204 194 159
Confl. Peds. (#/hr) 2 1 1 2 1 1
Confl. Bikes (#/hr) 1 2
Heavy Vehicles (%) 0% 4% 10% 0% 3% 2% 3% 2% 0% 4% 4% 2%
Bus Blockages (#/hr) 0 2 2 0 2 2 0 0 0 0 0 0
Turn Type pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+pt NA pm+ov
Protected Phases 5 2 3 1 6 7 3 8 7 4 5
Permitted Phases 2 2 6 6 8 4 4
Actuated Green, G (s) 75.3 68.8 75.2 68.9 65.6 79.9 21.0 14.6 32.9 22.5 29.0
Effective Green, g (s) 75.3 68.8 75.2 68.9 65.6 79.9 21.0 14.6 32.9 22.5 29.0
Actuated g/C Ratio 0.63 0.57 0.63 0.57 0.55 0.67 0.18 0.12 0.27 0.19 0.24
Clearance Time (s) 4.0 5.5 4.0 4.0 5.5 4.0 4.0 5.5 4.0 5.5 4.0
Vehicle Extension (s) 1.5 4.5 0.2 1.5 4.5 0.2 0.2 2.0 0.2 2.0 1.5
Lane Grp Cap (vph) 160 1038 893 125 1000 1033 236 224 327 342 382
v/s Ratio Prot c0.03 0.53 0.01 0.01 c0.55 0.01 0.03 0.07 c0.07 0.11 0.02
v/s Ratio Perm 0.33 0.06 0.13 0.04 0.06 c0.10 0.08
v/c Ratio 0.57 0.93 0.10 0.24 1.00 0.08 0.52 0.57 0.62 0.57 0.42
Uniform Delay, d1 27.2 23.3 8.9 22.1 27.2 7.1 44.0 49.8 36.1 44.3 38.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 15.2 0.0 0.4 28.7 0.0 1.0 2.2 2.7 1.3 0.3
Delay (s) 30.2 38.5 8.9 22.5 55.9 7.1 44.9 52.0 38.7 45.6 38.6
Level of Service C D A C E A D D D D D
Approach Delay (s) 34.5 49.8 48.5 40.8
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 42.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 89.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis Sherwood Commerce Center
4: Tonquin Rd & Oregon St Year 2022 Total PM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
04/01/2021 Page 4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 202 151 160 488 365 95
Future Volume (Veh/h) 202 151 160 488 365 95
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 220 164 174 530 397 103
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 220 1098 220
vC1, stage 1 conf vol 220
vC2, stage 2 conf vol 878
vCu, unblocked vol 220 1098 220
tC, single (s) 4.2 6.4 6.2
tC, 2 stage (s) 5.4
tF (s) 2.3 3.5 3.3
p0 queue free % 87 0 87
cM capacity (veh/h) 1292 338 812

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2
Volume Total 220 164 174 530 397 103
Volume Left 0 0 174 0 397 0
Volume Right 0 164 0 0 0 103
cSH 1700 1700 1292 1700 338 812
Volume to Capacity 0.13 0.10 0.13 0.31 1.17 0.13
Queue Length 95th (ft) 0 0 12 0 410 11
Control Delay (s) 0.0 0.0 8.2 0.0 139.3 10.1
Lane LOS A F B
Approach Delay (s) 0.0 2.0 112.7
Approach LOS F

Intersection Summary
Average Delay 36.4
Intersection Capacity Utilization 52.6% ICU Level of Service A
Analysis Period (min) 15
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MOVEMENT SUMMARY
Site: 10 [SW Oregon St & Murdock Rd]

Year 2022 - Total PM Peak Hour Conditions
Site Category: (None)
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
Turn Deg.

Satn
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Aver. No.
Cycles

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft mph
South: Murdock Road

3 L2 93 1.0 0.240 5.5 LOS A 1.2 29.9 0.40 0.27 0.40 32.2

18 R2 167 4.0 0.240 5.6 LOS A 1.2 29.9 0.40 0.27 0.40 30.5

Approach 260 2.9 0.240 5.6 LOS A 1.2 29.9 0.40 0.27 0.40 31.0

East: Oregon St

1 L2 436 1.0 0.724 13.7 LOS B 8.5 214.5 0.61 0.34 0.61 28.9

6 T1 463 1.0 0.724 13.7 LOS B 8.5 214.5 0.61 0.34 0.61 28.4

Approach 899 1.0 0.724 13.7 LOS B 8.5 214.5 0.61 0.34 0.61 28.6

West: Oregon St.

2 T1 204 2.0 0.339 8.0 LOS A 1.7 42.0 0.60 0.55 0.60 31.8

12 R2 88 2.0 0.339 8.0 LOS A 1.7 42.0 0.60 0.55 0.60 30.7

Approach 293 2.0 0.339 8.0 LOS A 1.7 42.0 0.60 0.55 0.60 31.5

All Vehicles 1452 1.5 0.724 11.1 LOS B 8.5 214.5 0.57 0.37 0.57 29.6

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 8.0 | Copyright © 2000-2019 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: KITTELSON AND ASSOCIATES INC | Processed: Tuesday, April 6, 2021 5:53:52 PM
Project: H:\26\26314 - Sherwood Commerce Center\analysis\Sidra\26314_Total PM.sip8
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HCM Unsignalized Intersection Capacity Analysis Sherwood Commerce Center
101: Oregon St & Site Access A Year 2022 Total PM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
04/01/2021 Page 6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 13 72 307 4 19 572
Future Volume (Veh/h) 13 72 307 4 19 572
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 14 78 334 4 21 622
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1000 336 338
vC1, stage 1 conf vol 336
vC2, stage 2 conf vol 664
vCu, unblocked vol 1000 336 338
tC, single (s) 6.5 6.3 4.2
tC, 2 stage (s) 5.5
tF (s) 3.6 3.4 2.3
p0 queue free % 97 89 98
cM capacity (veh/h) 446 692 1188

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 92 338 21 622
Volume Left 14 0 21 0
Volume Right 78 4 0 0
cSH 639 1700 1188 1700
Volume to Capacity 0.14 0.20 0.02 0.37
Queue Length 95th (ft) 13 0 1 0
Control Delay (s) 11.6 0.0 8.1 0.0
Lane LOS B A
Approach Delay (s) 11.6 0.0 0.3
Approach LOS B

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 41.9% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis Sherwood Commerce Center
102: Oregon St & Site Access B Year 2022 Total PM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
04/01/2021 Page 7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 39 24 287 10 6 579
Future Volume (Veh/h) 39 24 287 10 6 579
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 42 26 312 11 7 629
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 960 318 323
vC1, stage 1 conf vol 318
vC2, stage 2 conf vol 643
vCu, unblocked vol 960 318 323
tC, single (s) 6.5 6.3 4.2
tC, 2 stage (s) 5.5
tF (s) 3.6 3.4 2.3
p0 queue free % 91 96 99
cM capacity (veh/h) 463 709 1204

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 68 323 7 629
Volume Left 42 0 7 0
Volume Right 26 11 0 0
cSH 534 1700 1204 1700
Volume to Capacity 0.13 0.19 0.01 0.37
Queue Length 95th (ft) 11 0 0 0
Control Delay (s) 12.7 0.0 8.0 0.0
Lane LOS B A
Approach Delay (s) 12.7 0.0 0.1
Approach LOS B

Intersection Summary
Average Delay 0.9
Intersection Capacity Utilization 40.8% ICU Level of Service A
Analysis Period (min) 15
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Appendix G Total 2025 Traffic Operational 
Worksheets
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HCM Signalized Intersection Capacity Analysis Sherwood Commerce Center
2: Oregon St & Tualatin-Sherwood Rd Year 2025 Total Traffic AM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
04/12/2021 Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 8 914 166 172 658 6 101 3 389 4 0 0
Future Volume (vph) 8 914 166 172 658 6 101 3 389 4 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.5 5.5 4.0 5.5 4.0 5.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 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 1.00 0.85 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95
Satd. Flow (prot) 1805 3299 1447 1556 3126 1517 1521 1443
Flt Permitted 0.95 1.00 1.00 0.23 1.00 0.95 1.00 0.95
Satd. Flow (perm) 1805 3299 1447 370 3126 1517 1521 1443
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 8 962 175 181 693 6 106 3 409 4 0 0
RTOR Reduction (vph) 0 0 86 0 1 0 0 273 0 0 0 0
Lane Group Flow (vph) 8 962 89 181 698 0 106 139 0 4 0 0
Confl. Peds. (#/hr) 1 1 1 1
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 0% 9% 9% 16% 15% 0% 19% 0% 5% 25% 0% 0%
Bus Blockages (#/hr) 0 2 0 0 2 0 0 0 0 0 0 0
Turn Type Prot NA Perm pm+pt NA Prot NA Prot
Protected Phases 5! 2! 1! 6! 3! 8! 7! 4!
Permitted Phases 2 6!
Actuated Green, G (s) 0.7 28.3 28.3 28.5 23.8 12.8 21.7 0.7
Effective Green, g (s) 0.7 28.3 28.3 28.5 23.8 12.8 21.7 0.7
Actuated g/C Ratio 0.01 0.43 0.43 0.44 0.36 0.20 0.33 0.01
Clearance Time (s) 4.0 5.5 5.5 4.0 5.5 4.0 5.0 4.0
Vehicle Extension (s) 1.0 3.5 3.5 1.0 3.5 1.0 1.0 1.0
Lane Grp Cap (vph) 19 1427 626 357 1137 296 504 15
v/s Ratio Prot 0.00 c0.29 c0.08 c0.22 c0.07 0.09 0.00
v/s Ratio Perm 0.06 0.14
v/c Ratio 0.42 0.67 0.14 0.51 0.61 0.36 0.28 0.27
Uniform Delay, d1 32.1 14.9 11.2 13.3 17.0 22.7 16.1 32.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 1.3 0.1 0.4 1.0 0.3 0.1 3.5
Delay (s) 37.5 16.2 11.3 13.7 18.1 23.0 16.2 35.6
Level of Service D B B B B C B D
Approach Delay (s) 15.6 17.2 17.6 35.6
Approach LOS B B B D

Intersection Summary
HCM 2000 Control Delay 16.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 65.4 Sum of lost time (s) 18.5
Intersection Capacity Utilization 71.2% ICU Level of Service C
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Sherwood Commerce Center
3: 124th Ave & Tualatin-Sherwood Rd Year 2025 Total Traffic AM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
04/12/2021 Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 81 1059 51 26 699 200 151 228 76 182 172 91
Future Volume (vph) 81 1059 51 26 699 200 151 228 76 182 172 91
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.5 5.5 4.0 5.5 5.5 4.0 5.5 4.0 5.5
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.97 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 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 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96 1.00 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3242 3299 1252 2334 3127 1381 3155 3014 1612 2929
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.27 1.00
Satd. Flow (perm) 3242 3299 1252 2334 3127 1381 3155 3014 456 2929
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) 87 1139 55 28 752 215 162 245 82 196 185 98
RTOR Reduction (vph) 0 0 16 0 0 59 0 24 0 0 49 0
Lane Group Flow (vph) 87 1139 39 28 752 156 162 303 0 196 234 0
Confl. Bikes (#/hr) 3 1
Heavy Vehicles (%) 8% 9% 28% 50% 15% 16% 11% 10% 31% 12% 12% 26%
Bus Blockages (#/hr) 0 2 2 0 2 2 0 0 0 0 0 0
Turn Type Prot NA pt+ov Prot NA pt+ov Prot NA pm+pt NA
Protected Phases 5 2 2 3 1 6 6 7 3 8 7 4
Permitted Phases 4
Actuated Green, G (s) 7.9 90.0 105.9 4.0 86.1 108.8 10.4 19.8 41.0 26.6
Effective Green, g (s) 7.9 90.0 105.9 4.0 86.1 108.8 10.4 19.8 41.0 26.6
Actuated g/C Ratio 0.05 0.60 0.71 0.03 0.57 0.73 0.07 0.13 0.27 0.18
Clearance Time (s) 4.0 5.5 4.0 5.5 4.0 5.5 4.0 5.5
Vehicle Extension (s) 1.5 4.5 1.5 4.5 0.2 2.0 0.2 2.0
Lane Grp Cap (vph) 170 1979 883 62 1794 1001 218 397 257 519
v/s Ratio Prot c0.03 c0.35 0.03 0.01 0.24 0.11 0.05 0.10 c0.09 0.08
v/s Ratio Perm c0.12
v/c Ratio 0.51 0.58 0.04 0.45 0.42 0.16 0.74 0.76 0.76 0.45
Uniform Delay, d1 69.2 18.3 6.7 71.9 17.9 6.4 68.5 62.8 45.7 55.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 1.2 0.0 1.9 0.7 0.0 11.3 7.6 11.4 0.2
Delay (s) 70.3 19.6 6.7 73.8 18.6 6.4 79.8 70.4 57.1 55.4
Level of Service E B A E B A E E E E
Approach Delay (s) 22.4 17.6 73.5 56.1
Approach LOS C B E E

Intersection Summary
HCM 2000 Control Delay 33.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 19.0
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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SimTraffic Simulation Summary
Year 2025 Total Traffic AM Peak Hour Conditions 04/12/2021

Sherwood Commerce Center SimTraffic Report
Kittelson & Associates, Inc Page 1

Summary of All Intervals

Run Number 1 2 3 4 5 Avg
Start Time 7:10 7:10 7:10 7:10 7:10 7:10
End Time 8:20 8:20 8:20 8:20 8:20 8:20
Total Time (min) 70 70 70 70 70 70
Time Recorded (min) 60 60 60 60 60 60
# of Intervals 5 5 5 5 5 5
# of Recorded Intervals 4 4 4 4 4 4
Vehs Entered 4697 4781 4768 4592 4719 4713
Vehs Exited 4728 4822 4776 4617 4727 4734
Starting Vehs 234 259 224 225 228 231
Ending Vehs 203 218 216 200 220 212
Travel Distance (mi) 6106 6220 6205 5957 6133 6124
Travel Time (hr) 228.6 231.4 230.1 218.0 231.1 227.8
Total Delay (hr) 63.4 62.4 63.0 57.1 65.7 62.3
Total Stops 4701 4906 4839 4409 4716 4715
Fuel Used (gal) 209.8 213.3 212.0 201.4 211.2 209.5

Interval #0 Information  Seeding
Start Time 7:10
End Time 7:20
Total Time (min) 10
Volumes adjusted by Growth Factors.
No data recorded this interval.

Interval #1 Information  Recording1
Start Time 7:20
End Time 7:35
Total Time (min) 15
Volumes adjusted by Growth Factors, Anti PHF.

Run Number 1 2 3 4 5 Avg
Vehs Entered 1149 1172 1136 1076 1097 1123
Vehs Exited 1183 1210 1152 1097 1119 1153
Starting Vehs 234 259 224 225 228 231
Ending Vehs 200 221 208 204 206 212
Travel Distance (mi) 1526 1587 1488 1432 1461 1499
Travel Time (hr) 57.3 58.4 54.8 52.4 54.0 55.4
Total Delay (hr) 15.8 15.6 14.8 13.5 14.6 14.9
Total Stops 1199 1268 1155 1057 1115 1157
Fuel Used (gal) 53.0 54.1 50.7 48.6 50.1 51.3
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SimTraffic Simulation Summary
Year 2025 Total Traffic AM Peak Hour Conditions 04/12/2021

Sherwood Commerce Center SimTraffic Report
Kittelson & Associates, Inc Page 2

Interval #2 Information  Recording2
Start Time 7:35
End Time 7:50
Total Time (min) 15
Volumes adjusted by PHF, Growth Factors.

Run Number 1 2 3 4 5 Avg
Vehs Entered 1296 1312 1323 1300 1352 1315
Vehs Exited 1269 1298 1290 1249 1281 1278
Starting Vehs 200 221 208 204 206 212
Ending Vehs 227 235 241 255 277 246
Travel Distance (mi) 1620 1636 1667 1553 1652 1626
Travel Time (hr) 62.5 61.2 61.4 58.4 63.4 61.4
Total Delay (hr) 18.6 16.8 16.4 16.2 18.7 17.4
Total Stops 1328 1247 1252 1192 1302 1263
Fuel Used (gal) 56.3 55.9 56.6 53.0 57.1 55.8

Interval #3 Information  Recording3
Start Time 7:50
End Time 8:05
Total Time (min) 15
Volumes adjusted by Growth Factors, Anti PHF.

Run Number 1 2 3 4 5 Avg
Vehs Entered 1131 1131 1128 1091 1159 1128
Vehs Exited 1160 1175 1161 1160 1197 1170
Starting Vehs 227 235 241 255 277 246
Ending Vehs 198 191 208 186 239 204
Travel Distance (mi) 1510 1520 1504 1481 1564 1516
Travel Time (hr) 55.9 56.3 56.2 53.0 59.9 56.3
Total Delay (hr) 15.3 14.9 15.6 13.1 17.5 15.3
Total Stops 1123 1154 1249 1038 1228 1157
Fuel Used (gal) 51.2 51.9 51.6 49.8 54.0 51.7

Interval #4 Information  Recording4
Start Time 8:05
End Time 8:20
Total Time (min) 15
Volumes adjusted by Growth Factors, Anti PHF.

Run Number 1 2 3 4 5 Avg
Vehs Entered 1121 1166 1181 1125 1111 1140
Vehs Exited 1116 1139 1173 1111 1130 1133
Starting Vehs 198 191 208 186 239 204
Ending Vehs 203 218 216 200 220 212
Travel Distance (mi) 1449 1478 1546 1491 1455 1484
Travel Time (hr) 52.9 55.4 57.7 54.2 53.8 54.8
Total Delay (hr) 13.8 15.1 16.1 14.2 14.8 14.8
Total Stops 1051 1237 1183 1122 1071 1132
Fuel Used (gal) 49.4 51.3 53.1 50.1 50.0 50.8
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Queuing and Blocking Report
Year 2025 Total Traffic AM Peak Hour Conditions 04/12/2021

Sherwood Commerce Center SimTraffic Report
Kittelson & Associates, Inc Page 3

Intersection: 1: Langer Farms Pkwy & Tualatin-Sherwood Rd

Movement EB EB EB WB WB WB NB NB NB SB SB
Directions Served L T TR L T TR L T R L TR
Maximum Queue (ft) 67 279 288 106 181 210 152 148 125 98 117
Average Queue (ft) 4 135 137 38 60 75 70 68 51 27 52
95th Queue (ft) 21 226 238 80 138 165 129 127 96 70 98
Link Distance (ft) 1478 1478 5033 5033 1246 602
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 175 200 375 300 140
Storage Blk Time (%) 3 0 0 0
Queuing Penalty (veh) 0 0 0 0

Intersection: 2: Oregon St & Tualatin-Sherwood Rd

Movement EB EB EB EB WB WB WB NB NB SB
Directions Served L T T R L T TR L TR L
Maximum Queue (ft) 37 318 321 192 213 269 278 181 277 44
Average Queue (ft) 6 115 113 45 90 105 122 75 134 6
95th Queue (ft) 25 239 239 122 164 214 225 141 233 31
Link Distance (ft) 5033 5033 2648 2648 3264
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250 200 350 400 75
Storage Blk Time (%) 1 1 0 0 1
Queuing Penalty (veh) 0 2 0 0 0
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Queuing and Blocking Report
Year 2025 Total Traffic AM Peak Hour Conditions 04/12/2021

Sherwood Commerce Center SimTraffic Report
Kittelson & Associates, Inc Page 4

Intersection: 3: 124th Ave & Tualatin-Sherwood Rd

Movement EB EB EB EB EB WB WB WB WB WB NB NB
Directions Served L L T T R L L T T R L L
Maximum Queue (ft) 99 238 397 410 143 22 174 602 277 134 142 161
Average Queue (ft) 29 55 201 215 25 1 34 168 134 49 65 91
95th Queue (ft) 73 140 345 354 110 11 106 416 239 113 126 145
Link Distance (ft) 2648 2648 1801 1801
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 250 250 375 375 375 375 300 300
Storage Blk Time (%) 0 3 0 0 0
Queuing Penalty (veh) 0 3 0 0 0

Intersection: 3: 124th Ave & Tualatin-Sherwood Rd

Movement NB NB SB SB SB
Directions Served T TR L T TR
Maximum Queue (ft) 248 274 313 373 319
Average Queue (ft) 120 130 195 123 107
95th Queue (ft) 203 232 333 287 232
Link Distance (ft) 2111 2111 1873 1873
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 300
Storage Blk Time (%) 7 0
Queuing Penalty (veh) 6 0

Intersection: 4: Tonquin Rd & Oregon St

Movement EB EB WB NB NB
Directions Served T R L L R
Maximum Queue (ft) 72 170 104 163 109
Average Queue (ft) 3 22 37 65 50
95th Queue (ft) 43 112 79 127 95
Link Distance (ft) 372 552
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 240 190 210
Storage Blk Time (%) 0 0 0
Queuing Penalty (veh) 0 1 0
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Queuing and Blocking Report
Year 2025 Total Traffic AM Peak Hour Conditions 04/12/2021

Sherwood Commerce Center SimTraffic Report
Kittelson & Associates, Inc Page 5

Intersection: 5: Murdock Rd & Oregon St

Movement EB WB NB NB
Directions Served TR LT L R
Maximum Queue (ft) 100 66 52 158
Average Queue (ft) 33 12 18 57
95th Queue (ft) 85 44 46 114
Link Distance (ft) 1854 372 915 915
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 13
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HCM Signalized Intersection Capacity Analysis Sherwood Commerce Center
2: Oregon St & Tualatin-Sherwood Rd Year 2025 Total Traffic PM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
04/12/2021 Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 7 845 136 422 1103 8 170 1 233 11 10 8
Future Volume (vph) 7 845 136 422 1103 8 170 1 233 11 10 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.5 5.5 4.0 5.5 4.0 5.0 4.0 5.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 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 0.99
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 1.00 1.00 0.85 1.00 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1803 3491 1464 1770 3487 1736 1569 1805 1761
Flt Permitted 0.95 1.00 1.00 0.27 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1803 3491 1464 500 3487 1736 1569 1805 1761
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) 8 909 146 454 1186 9 183 1 251 12 11 9
RTOR Reduction (vph) 0 0 99 0 1 0 0 152 0 0 9 0
Lane Group Flow (vph) 8 909 47 454 1194 0 183 100 0 12 11 0
Confl. Peds. (#/hr) 2 2 1 1
Confl. Bikes (#/hr) 1 3
Heavy Vehicles (%) 0% 3% 8% 2% 3% 0% 4% 0% 3% 0% 0% 0%
Bus Blockages (#/hr) 0 2 0 0 2 0 0 0 0 0 0 0
Turn Type Prot NA Perm pm+pt NA Prot NA Prot NA
Protected Phases 5! 2! 1! 6! 3! 8! 7! 4!
Permitted Phases 2 6!
Actuated Green, G (s) 0.8 30.0 30.0 41.7 36.9 16.9 36.9 0.9 1.8
Effective Green, g (s) 0.8 30.0 30.0 41.7 36.9 16.9 36.9 0.9 1.8
Actuated g/C Ratio 0.01 0.32 0.32 0.44 0.39 0.18 0.39 0.01 0.02
Clearance Time (s) 4.0 5.5 5.5 4.0 5.5 4.0 5.0 4.0 5.0
Vehicle Extension (s) 1.0 3.5 3.5 1.0 3.5 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 15 1114 467 583 1368 312 615 17 33
v/s Ratio Prot 0.00 c0.26 c0.22 c0.34 c0.11 c0.06 0.01 0.01
v/s Ratio Perm 0.03 0.12
v/c Ratio 0.53 0.82 0.10 0.78 0.87 0.59 0.16 0.71 0.34
Uniform Delay, d1 46.4 29.5 22.5 20.4 26.4 35.3 18.5 46.4 45.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.0 4.8 0.1 5.9 6.6 1.8 0.0 72.3 2.2
Delay (s) 63.4 34.3 22.6 26.4 33.0 37.2 18.6 118.7 47.7
Level of Service E C C C C D B F D
Approach Delay (s) 32.9 31.2 26.4 74.4
Approach LOS C C C E

Intersection Summary
HCM 2000 Control Delay 31.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 94.0 Sum of lost time (s) 18.5
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Sherwood Commerce Center
3: 124th Ave & Tualatin-Sherwood Rd Year 2025 Total Traffic PM Peak Hour Conditions

Kittelson & Associates, Inc Synchro 10 Report
04/12/2021 Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 85 995 130 61 1003 127 129 137 12 207 218 230
Future Volume (vph) 85 995 130 61 1003 127 129 137 12 207 218 230
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.5 5.5 4.0 5.5 5.5 4.0 5.5 4.0 5.5
Lane Util. Factor 0.97 0.95 1.00 0.97 0.95 1.00 0.97 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 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 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3502 3457 1456 3502 3491 1571 3400 3497 1735 3236
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.49 1.00
Satd. Flow (perm) 3502 3457 1456 3502 3491 1571 3400 3497 891 3236
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 89 1036 135 64 1045 132 134 143 12 216 227 240
RTOR Reduction (vph) 0 0 52 0 0 44 0 4 0 0 101 0
Lane Group Flow (vph) 89 1036 83 64 1045 88 134 152 0 216 366 0
Confl. Peds. (#/hr) 2 1 1 2 1 1
Confl. Bikes (#/hr) 1 2
Heavy Vehicles (%) 0% 4% 10% 0% 3% 2% 3% 2% 0% 4% 4% 2%
Bus Blockages (#/hr) 0 2 2 0 2 2 0 0 0 0 0 0
Turn Type Prot NA pt+ov Prot NA pt+ov Prot NA pm+pt NA
Protected Phases 5 2 2 3 1 6 6 7 3 8 7 4
Permitted Phases 4
Actuated Green, G (s) 7.2 47.5 60.6 5.1 45.4 65.9 7.6 11.8 30.8 19.2
Effective Green, g (s) 7.2 47.5 60.6 5.1 45.4 65.9 7.6 11.8 30.8 19.2
Actuated g/C Ratio 0.07 0.48 0.62 0.05 0.46 0.67 0.08 0.12 0.31 0.20
Clearance Time (s) 4.0 5.5 4.0 5.5 4.0 5.5 4.0 5.5
Vehicle Extension (s) 1.5 4.5 1.5 4.5 0.2 2.0 0.2 2.0
Lane Grp Cap (vph) 256 1668 896 181 1610 1052 262 419 407 631
v/s Ratio Prot c0.03 c0.30 0.06 0.02 0.30 0.06 0.04 0.04 c0.08 c0.11
v/s Ratio Perm 0.09
v/c Ratio 0.35 0.62 0.09 0.35 0.65 0.08 0.51 0.36 0.53 0.58
Uniform Delay, d1 43.4 18.8 7.7 45.1 20.4 5.7 43.6 39.8 26.6 35.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.9 0.1 0.4 1.1 0.1 0.7 0.2 0.7 0.9
Delay (s) 43.7 19.7 7.8 45.5 21.5 5.7 44.3 40.0 27.3 36.8
Level of Service D B A D C A D D C D
Approach Delay (s) 20.1 21.1 42.0 33.8
Approach LOS C C D C

Intersection Summary
HCM 2000 Control Delay 25.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 98.4 Sum of lost time (s) 19.0
Intersection Capacity Utilization 66.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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SimTraffic Simulation Summary
Year 2025 Total Traffic PM Peak Hour Conditions 04/12/2021

Sherwood Commerce Center SimTraffic Report
Kittelson & Associates, Inc Page 1

Summary of All Intervals

Run Number 1 2 3 4 5 Avg
Start Time 4:45 4:45 4:45 4:45 4:45 4:45
End Time 5:55 5:55 5:55 5:55 5:55 5:55
Total Time (min) 70 70 70 70 70 70
Time Recorded (min) 60 60 60 60 60 60
# of Intervals 5 5 5 5 5 5
# of Recorded Intervals 4 4 4 4 4 4
Vehs Entered 5390 5432 5519 5343 5432 5427
Vehs Exited 5384 5429 5545 5353 5450 5432
Starting Vehs 276 272 304 307 286 289
Ending Vehs 282 275 278 297 268 281
Travel Distance (mi) 6904 6820 6941 6826 6900 6878
Travel Time (hr) 310.7 332.2 309.9 305.5 307.9 313.2
Total Delay (hr) 120.2 143.6 117.8 116.4 116.7 122.9
Total Stops 6035 6157 6265 6051 6270 6158
Fuel Used (gal) 247.7 250.6 247.2 243.3 247.1 247.2

Interval #0 Information  Seeding
Start Time 4:45
End Time 4:55
Total Time (min) 10
Volumes adjusted by Growth Factors.
No data recorded this interval.

Interval #1 Information  Recording1
Start Time 4:55
End Time 5:10
Total Time (min) 15
Volumes adjusted by Growth Factors, Anti PHF.

Run Number 1 2 3 4 5 Avg
Vehs Entered 1299 1355 1384 1314 1350 1344
Vehs Exited 1339 1375 1363 1340 1321 1346
Starting Vehs 276 272 304 307 286 289
Ending Vehs 236 252 325 281 315 280
Travel Distance (mi) 1716 1703 1734 1703 1698 1711
Travel Time (hr) 68.8 70.8 72.5 71.3 70.1 70.7
Total Delay (hr) 21.3 23.5 24.9 24.1 23.1 23.4
Total Stops 1578 1578 1548 1556 1526 1556
Fuel Used (gal) 60.1 59.9 60.4 59.1 59.2 59.7
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SimTraffic Simulation Summary
Year 2025 Total Traffic PM Peak Hour Conditions 04/12/2021

Sherwood Commerce Center SimTraffic Report
Kittelson & Associates, Inc Page 2

Interval #2 Information  Recording2
Start Time 5:10
End Time 5:25
Total Time (min) 15
Volumes adjusted by PHF, Growth Factors.

Run Number 1 2 3 4 5 Avg
Vehs Entered 1514 1419 1447 1399 1440 1444
Vehs Exited 1367 1367 1415 1305 1415 1374
Starting Vehs 236 252 325 281 315 280
Ending Vehs 383 304 357 375 340 349
Travel Distance (mi) 1829 1746 1796 1766 1801 1788
Travel Time (hr) 79.6 84.6 78.4 77.9 80.3 80.1
Total Delay (hr) 29.3 36.4 28.6 29.0 30.6 30.8
Total Stops 1776 1643 1768 1659 1631 1695
Fuel Used (gal) 64.9 63.7 63.4 62.5 64.4 63.8

Interval #3 Information  Recording3
Start Time 5:25
End Time 5:40
Total Time (min) 15
Volumes adjusted by Growth Factors, Anti PHF.

Run Number 1 2 3 4 5 Avg
Vehs Entered 1275 1335 1393 1296 1309 1322
Vehs Exited 1353 1349 1426 1382 1339 1370
Starting Vehs 383 304 357 375 340 349
Ending Vehs 305 290 324 289 310 304
Travel Distance (mi) 1723 1678 1767 1680 1688 1707
Travel Time (hr) 82.2 87.6 83.4 80.7 79.2 82.6
Total Delay (hr) 34.5 41.1 34.7 34.3 32.6 35.4
Total Stops 1343 1460 1592 1450 1488 1468
Fuel Used (gal) 62.6 63.0 64.8 61.9 61.7 62.8

Interval #4 Information  Recording4
Start Time 5:40
End Time 5:55
Total Time (min) 15
Volumes adjusted by Growth Factors, Anti PHF.

Run Number 1 2 3 4 5 Avg
Vehs Entered 1302 1323 1295 1334 1333 1318
Vehs Exited 1325 1338 1341 1326 1375 1340
Starting Vehs 305 290 324 289 310 304
Ending Vehs 282 275 278 297 268 281
Travel Distance (mi) 1635 1692 1644 1678 1714 1672
Travel Time (hr) 80.2 89.3 75.5 75.6 78.3 79.8
Total Delay (hr) 35.0 42.6 29.7 29.0 30.5 33.3
Total Stops 1338 1476 1357 1386 1625 1439
Fuel Used (gal) 60.0 64.0 58.6 59.9 61.8 60.9
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Queuing and Blocking Report
Year 2025 Total Traffic PM Peak Hour Conditions 04/12/2021

Sherwood Commerce Center SimTraffic Report
Kittelson & Associates, Inc Page 3

Intersection: 1: Langer Farms Pkwy & Tualatin-Sherwood Rd

Movement EB EB EB WB WB WB NB NB NB SB SB
Directions Served L T TR L T TR L T R L TR
Maximum Queue (ft) 101 300 329 223 366 355 286 154 88 165 596
Average Queue (ft) 12 172 184 122 139 149 145 72 40 64 339
95th Queue (ft) 54 261 284 214 274 276 251 131 73 173 668
Link Distance (ft) 1478 1478 5042 5042 1246 602
Upstream Blk Time (%) 14
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 175 200 375 300 140
Storage Blk Time (%) 6 4 2 0 0 58
Queuing Penalty (veh) 1 19 3 0 0 20

Intersection: 2: Oregon St & Tualatin-Sherwood Rd

Movement EB EB EB EB WB WB WB NB NB SB SB
Directions Served L T T R L T TR L TR L TR
Maximum Queue (ft) 86 368 398 225 337 376 347 301 149 47 55
Average Queue (ft) 10 142 148 66 169 130 135 139 68 11 17
95th Queue (ft) 53 284 300 173 305 313 303 274 121 37 45
Link Distance (ft) 5042 5042 2649 2649 3260 350
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250 200 350 400 75
Storage Blk Time (%) 2 4 0 1 0 0 0 0
Queuing Penalty (veh) 0 6 0 4 0 0 0 0
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Queuing and Blocking Report
Year 2025 Total Traffic PM Peak Hour Conditions 04/12/2021

Sherwood Commerce Center SimTraffic Report
Kittelson & Associates, Inc Page 4

Intersection: 3: 124th Ave & Tualatin-Sherwood Rd

Movement EB EB EB EB EB WB WB WB WB WB NB NB
Directions Served L L T T R L L T T R L L
Maximum Queue (ft) 67 129 315 322 126 29 114 305 273 103 114 144
Average Queue (ft) 18 40 153 168 38 7 37 185 160 32 33 72
95th Queue (ft) 47 90 281 296 96 25 83 279 255 79 85 130
Link Distance (ft) 2649 2649 1725 1725
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250 250 375 375 375 375 300 300
Storage Blk Time (%) 2 0
Queuing Penalty (veh) 1 0

Intersection: 3: 124th Ave & Tualatin-Sherwood Rd

Movement NB NB SB SB SB
Directions Served T TR L T TR
Maximum Queue (ft) 138 98 261 210 266
Average Queue (ft) 70 29 132 101 135
95th Queue (ft) 126 71 228 186 237
Link Distance (ft) 417 417 1872 1872
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 300
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Intersection: 4: Tonquin Rd & Oregon St

Movement WB NB NB
Directions Served L L R
Maximum Queue (ft) 71 235 862
Average Queue (ft) 26 229 665
95th Queue (ft) 64 269 1078
Link Distance (ft) 808
Upstream Blk Time (%) 49
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 190 210
Storage Blk Time (%) 88 0
Queuing Penalty (veh) 81 1

Exhibit A

Packet Page 1243

LU 2021-015 Exhibit BB



Queuing and Blocking Report
Year 2025 Total Traffic PM Peak Hour Conditions 04/12/2021

Sherwood Commerce Center SimTraffic Report
Kittelson & Associates, Inc Page 5

Intersection: 5: Murdock Rd & Oregon St

Movement EB WB NB
Directions Served TR LT LR
Maximum Queue (ft) 130 216 80
Average Queue (ft) 47 68 24
95th Queue (ft) 92 170 61
Link Distance (ft) 1854 371 911
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 138
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MOVEMENT SUMMARY
Site: 9 [SW Oregon St & Tonquin Rd]

Year 2022 - Total Traffic AM Peak Hour Conditions
Site Category: (None)
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
Turn Deg.

Satn
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Aver. No.
Cycles

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft mph
South: Tonquin Rd

3a L1 155 3.0 0.435 11.4 LOS B 2.2 62.1 0.68 0.77 0.91 30.5

18 R2 128 26.0 0.435 12.5 LOS B 2.2 62.1 0.68 0.77 0.91 28.4

Approach 283 13.4 0.435 11.9 LOS B 2.2 62.1 0.68 0.77 0.91 29.5

East: Oregon St

1 L2 1 14.0 0.265 6.5 LOS A 1.2 32.6 0.44 0.33 0.44 34.5

16a R1 261 8.0 0.265 6.3 LOS A 1.2 32.6 0.44 0.33 0.44 35.5

Approach 263 8.0 0.265 6.3 LOS A 1.2 32.6 0.44 0.33 0.44 35.5

West: Oregon St. EB

5b L3 89 3.0 0.621 0.0 LOS A 0.0 0.0 0.00 0.00 0.00 36.9

2 T1 513 2.0 0.621 0.0 LOS A 0.0 0.0 0.00 0.00 0.00 35.5

12 R2 499 1.0 0.621 0.0 LOS A 0.0 0.0 0.00 0.00 0.00 34.2

Approach 1100 1.6 0.621 0.2 LOS A 0.0 0.0 0.00 0.00 0.00 35.0

All Vehicles 1645 4.7 0.621 3.0 LOS A 2.2 62.1 0.19 0.18 0.23 34.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 8.0 | Copyright © 2000-2019 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: KITTELSON AND ASSOCIATES INC | Processed: Tuesday, April 6, 2021 7:13:24 PM
Project: H:\26\26314 - Sherwood Commerce Center\analysis\Sidra\26314_Total MIT AM.sip8
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MOVEMENT SUMMARY
Site: 9 [SW Oregon St & Tonquin Rd]

Year 2022 - Total Traffic PM Peak Hour Conditions
Site Category: (None)
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
Turn Deg.

Satn
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Aver. No.
Cycles

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft mph
South: Tonquin Rd

3a L1 397 1.0 0.514 10.1 LOS B 3.8 97.4 0.64 0.61 0.76 31.2

18 R2 103 5.0 0.514 10.2 LOS B 3.8 97.4 0.64 0.61 0.76 29.1

Approach 500 1.8 0.514 10.1 LOS B 3.8 97.4 0.64 0.61 0.76 30.7

East: Oregon St

1 L2 1 12.0 0.903 36.0 LOS E 20.6 539.5 1.00 1.75 2.97 23.8

16a R1 704 6.0 0.903 35.7 LOS E 20.6 539.5 1.00 1.75 2.97 24.3

Approach 705 6.0 0.903 35.7 LOS E 20.6 539.5 1.00 1.75 2.97 24.3

West: Oregon St. EB

5b L3 96 4.0 0.383 0.0 LOS A 0.0 0.0 0.00 0.00 0.00 36.8

2 T1 220 3.0 0.383 0.0 LOS A 0.0 0.0 0.00 0.00 0.00 35.5

12 R2 338 3.0 0.383 0.0 LOS A 0.0 0.0 0.00 0.00 0.00 34.1

Approach 653 3.1 0.383 0.1 LOS A 0.0 0.0 0.00 0.00 0.00 35.0

All Vehicles 1859 3.9 0.903 16.3 LOS C 20.6 539.5 0.55 0.83 1.33 29.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: US HCM 6.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 8.0 | Copyright © 2000-2019 Akcelik and Associates Pty Ltd | sidrasolutions.com
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SimTraffic Simulation Summary
Year 2022 Total AM Peak Hour Conditions 04/05/2021

Sherwood Commerce Center SimTraffic Report
Kittelson & Associates, Inc Page 1

Summary of All Intervals

Run Number 1 2 3 4 5 Avg
Start Time 6:57 6:57 6:57 6:57 6:57 6:57
End Time 7:10 7:10 7:10 7:10 7:10 7:10
Total Time (min) 13 13 13 13 13 13
Time Recorded (min) 10 10 10 10 10 10
# of Intervals 2 2 2 2 2 2
# of Recorded Intervals 1 1 1 1 1 1
Vehs Entered 781 790 763 799 734 773
Vehs Exited 688 725 673 696 635 683
Starting Vehs 179 188 147 165 149 166
Ending Vehs 272 253 237 268 248 253
Travel Distance (mi) 940 930 860 898 840 894
Travel Time (hr) 41.0 42.8 34.7 38.2 34.6 38.2
Total Delay (hr) 14.7 17.0 10.9 13.6 11.4 13.5
Total Stops 1018 1093 785 823 772 897
Fuel Used (gal) 32.7 32.7 29.4 31.0 28.6 30.9

Interval #0 Information  Seeding
Start Time 6:57
End Time 7:00
Total Time (min) 3
Volumes adjusted by Growth Factors.
No data recorded this interval.

Interval #1 Information  Recording
Start Time 7:00
End Time 7:10
Total Time (min) 10
Volumes adjusted by Growth Factors.

Run Number 1 2 3 4 5 Avg
Vehs Entered 781 790 763 799 734 773
Vehs Exited 688 725 673 696 635 683
Starting Vehs 179 188 147 165 149 166
Ending Vehs 272 253 237 268 248 253
Travel Distance (mi) 940 930 860 898 840 894
Travel Time (hr) 41.0 42.8 34.7 38.2 34.6 38.2
Total Delay (hr) 14.7 17.0 10.9 13.6 11.4 13.5
Total Stops 1018 1093 785 823 772 897
Fuel Used (gal) 32.7 32.7 29.4 31.0 28.6 30.9

Exhibit A

Packet Page 1249

LU 2021-015 Exhibit BB



Queuing and Blocking Report
Year 2022 Total AM Peak Hour Conditions 04/05/2021

Sherwood Commerce Center SimTraffic Report
Kittelson & Associates, Inc Page 2

Intersection: 1: Langer Farms Pkwy & Tualatin-Sherwood Rd

Movement EB EB EB WB WB NB NB NB SB SB
Directions Served L T R L TR L T R L TR
Maximum Queue (ft) 56 478 141 94 338 119 129 107 74 106
Average Queue (ft) 11 297 57 39 170 74 86 61 39 53
95th Queue (ft) 76 544 160 110 346 130 158 117 92 116
Link Distance (ft) 1478 5023 1246 614
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 175 145 200 375 300 140
Storage Blk Time (%) 16 0 4 1
Queuing Penalty (veh) 33 1 3 0

Intersection: 2: Oregon St & Tualatin-Sherwood Rd

Movement EB EB EB WB WB NB NB SB
Directions Served L T R L TR LT R L
Maximum Queue (ft) 16 386 133 291 591 134 374 21
Average Queue (ft) 3 231 59 149 332 109 207 8
95th Queue (ft) 18 415 161 325 764 205 417 31
Link Distance (ft) 5023 2666 1544
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250 150 350 150 75
Storage Blk Time (%) 14 0 9 2 19
Queuing Penalty (veh) 24 1 17 9 19

Intersection: 3: 124th Ave & Tualatin-Sherwood Rd

Movement EB EB EB WB WB WB NB NB SB SB SB
Directions Served L T R L T R L TR L T R
Maximum Queue (ft) 102 855 268 68 444 206 242 336 219 326 101
Average Queue (ft) 50 516 81 22 314 82 148 237 162 199 59
95th Queue (ft) 115 1054 314 73 529 282 263 359 314 494 131
Link Distance (ft) 2666 1735 453 1891 1891
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100 375 375 375 400 300
Storage Blk Time (%) 2 31 0 4 0 1 12
Queuing Penalty (veh) 17 49 1 8 1 1 19
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Queuing and Blocking Report
Year 2022 Total AM Peak Hour Conditions 04/05/2021

Sherwood Commerce Center SimTraffic Report
Kittelson & Associates, Inc Page 3

Intersection: 4: Tonquin Rd & Oregon St

Movement EB WB NB NB
Directions Served R L L R
Maximum Queue (ft) 69 60 98 72
Average Queue (ft) 43 29 65 43
95th Queue (ft) 95 70 143 80
Link Distance (ft) 698
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 240 190 210
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Intersection: 5: Murdock Rd & Oregon St

Movement EB WB NB
Directions Served TR LT LR
Maximum Queue (ft) 103 19 113
Average Queue (ft) 47 6 72
95th Queue (ft) 152 27 152
Link Distance (ft) 1854 309 911
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 101: Oregon St & Site Access A

Movement WB NB SB
Directions Served LR TR L
Maximum Queue (ft) 37 4 54
Average Queue (ft) 22 1 24
95th Queue (ft) 49 8 60
Link Distance (ft) 276 406
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report
Year 2022 Total AM Peak Hour Conditions 04/05/2021

Sherwood Commerce Center SimTraffic Report
Kittelson & Associates, Inc Page 4

Intersection: 102: Oregon St & Site Access B

Movement WB SB
Directions Served LR L
Maximum Queue (ft) 34 22
Average Queue (ft) 12 9
95th Queue (ft) 38 35
Link Distance (ft) 445
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 203
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SimTraffic Simulation Summary
Year 2022 Total PM Peak Hour Conditions 04/05/2021

Sherwood Commerce Center SimTraffic Report
Kittelson & Associates, Inc Page 1

Summary of All Intervals

Run Number 1 2 3 4 5 Avg
Start Time 4:45 4:45 4:45 4:45 4:45 4:45
End Time 5:55 5:55 5:55 5:55 5:55 5:55
Total Time (min) 70 70 70 70 70 70
Time Recorded (min) 60 60 60 60 60 60
# of Intervals 5 5 5 5 5 5
# of Recorded Intervals 4 4 4 4 4 4
Vehs Entered 5269 5065 5260 5211 5218 5204
Vehs Exited 5140 5023 5193 5144 5087 5116
Starting Vehs 302 296 269 303 320 300
Ending Vehs 431 338 336 370 451 389
Travel Distance (mi) 6517 6334 6460 6510 6536 6471
Travel Time (hr) 439.6 342.8 360.6 443.3 424.8 402.2
Total Delay (hr) 258.9 166.7 181.0 261.9 243.4 222.4
Total Stops 9599 6724 7549 9281 10448 8721
Fuel Used (gal) 260.5 234.7 241.0 262.8 257.6 251.3

Interval #0 Information  Seeding
Start Time 4:45
End Time 4:55
Total Time (min) 10
Volumes adjusted by Growth Factors.
No data recorded this interval.

Interval #1 Information  Recording1
Start Time 4:55
End Time 5:10
Total Time (min) 15
Volumes adjusted by Growth Factors, Anti PHF.

Run Number 1 2 3 4 5 Avg
Vehs Entered 1258 1280 1301 1341 1256 1286
Vehs Exited 1233 1285 1244 1244 1233 1247
Starting Vehs 302 296 269 303 320 300
Ending Vehs 327 291 326 400 343 336
Travel Distance (mi) 1576 1598 1527 1574 1585 1572
Travel Time (hr) 81.4 74.9 74.3 87.2 81.7 79.9
Total Delay (hr) 37.9 30.6 31.4 43.2 37.5 36.1
Total Stops 1826 1677 1625 2196 2083 1882
Fuel Used (gal) 57.1 56.7 54.6 59.1 57.5 57.0
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SimTraffic Simulation Summary
Year 2022 Total PM Peak Hour Conditions 04/05/2021

Sherwood Commerce Center SimTraffic Report
Kittelson & Associates, Inc Page 2

Interval #2 Information  Recording2
Start Time 5:10
End Time 5:25
Total Time (min) 15
Volumes adjusted by PHF, Growth Factors.

Run Number 1 2 3 4 5 Avg
Vehs Entered 1408 1282 1352 1307 1384 1347
Vehs Exited 1300 1240 1316 1318 1307 1295
Starting Vehs 327 291 326 400 343 336
Ending Vehs 435 333 362 389 420 386
Travel Distance (mi) 1654 1567 1687 1661 1659 1646
Travel Time (hr) 107.8 86.8 90.0 113.5 106.1 100.8
Total Delay (hr) 61.8 43.3 43.3 67.1 59.7 55.0
Total Stops 2577 1834 1863 2162 2778 2242
Fuel Used (gal) 64.6 58.7 61.8 67.1 65.5 63.5

Interval #3 Information  Recording3
Start Time 5:25
End Time 5:40
Total Time (min) 15
Volumes adjusted by Growth Factors, Anti PHF.

Run Number 1 2 3 4 5 Avg
Vehs Entered 1263 1220 1264 1293 1259 1261
Vehs Exited 1280 1239 1331 1268 1268 1278
Starting Vehs 435 333 362 389 420 386
Ending Vehs 418 314 295 414 411 368
Travel Distance (mi) 1623 1567 1622 1655 1654 1624
Travel Time (hr) 127.6 86.5 98.3 121.6 118.6 110.5
Total Delay (hr) 82.7 43.0 53.3 75.8 73.1 65.6
Total Stops 2694 1465 1991 2345 2877 2274
Fuel Used (gal) 69.5 58.0 62.7 68.9 67.4 65.3

Interval #4 Information  Recording4
Start Time 5:40
End Time 5:55
Total Time (min) 15
Volumes adjusted by Growth Factors, Anti PHF.

Run Number 1 2 3 4 5 Avg
Vehs Entered 1340 1283 1343 1270 1319 1308
Vehs Exited 1327 1259 1302 1314 1279 1295
Starting Vehs 418 314 295 414 411 368
Ending Vehs 431 338 336 370 451 389
Travel Distance (mi) 1663 1603 1623 1620 1638 1629
Travel Time (hr) 122.8 94.5 98.1 120.9 118.3 110.9
Total Delay (hr) 76.5 49.9 53.0 75.8 73.1 65.7
Total Stops 2502 1748 2070 2578 2710 2321
Fuel Used (gal) 69.3 61.2 62.0 67.8 67.2 65.5
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Queuing and Blocking Report
Year 2022 Total PM Peak Hour Conditions 04/05/2021

Sherwood Commerce Center SimTraffic Report
Kittelson & Associates, Inc Page 3

Intersection: 1: Langer Farms Pkwy & Tualatin-Sherwood Rd

Movement EB EB EB WB WB NB NB NB SB SB
Directions Served L T R L TR L T R L TR
Maximum Queue (ft) 75 638 170 225 950 273 162 129 165 663
Average Queue (ft) 13 317 112 168 426 136 68 47 71 572
95th Queue (ft) 49 563 220 273 810 242 136 98 193 751
Link Distance (ft) 1478 5038 1246 614
Upstream Blk Time (%) 63
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 175 145 200 375 300 140
Storage Blk Time (%) 22 0 1 18 0 93
Queuing Penalty (veh) 61 1 13 40 0 31

Intersection: 2: Oregon St & Tualatin-Sherwood Rd

Movement EB EB EB WB WB NB NB SB SB
Directions Served L T R L TR LT R L TR
Maximum Queue (ft) 81 696 175 375 1665 225 551 40 55
Average Queue (ft) 10 316 67 303 641 162 206 7 15
95th Queue (ft) 52 593 179 446 1473 261 482 28 41
Link Distance (ft) 5038 2661 1562 369
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 250 150 350 200 75
Storage Blk Time (%) 21 0 7 10 24 2 0
Queuing Penalty (veh) 29 1 69 46 59 3 0

Intersection: 3: 124th Ave & Tualatin-Sherwood Rd

Movement EB EB EB WB WB WB NB NB SB SB SB
Directions Served L T R L T R L TR L T R
Maximum Queue (ft) 125 1436 400 397 1360 400 226 227 276 241 230
Average Queue (ft) 70 762 161 51 1003 160 97 95 140 121 107
95th Queue (ft) 129 1483 456 228 1962 463 185 176 239 208 190
Link Distance (ft) 2661 1657 438 1891 1891
Upstream Blk Time (%) 20
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 100 375 375 375 400 300
Storage Blk Time (%) 2 33 0 29 0 1
Queuing Penalty (veh) 22 73 1 43 1 2
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Queuing and Blocking Report
Year 2022 Total PM Peak Hour Conditions 04/05/2021

Sherwood Commerce Center SimTraffic Report
Kittelson & Associates, Inc Page 4

Intersection: 4: Tonquin Rd & Oregon St

Movement EB WB NB NB
Directions Served R L L R
Maximum Queue (ft) 86 82 235 752
Average Queue (ft) 13 28 220 450
95th Queue (ft) 58 65 281 886
Link Distance (ft) 710
Upstream Blk Time (%) 25
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 240 190 210
Storage Blk Time (%) 75 0
Queuing Penalty (veh) 71 1

Intersection: 5: Murdock Rd & Oregon St

Movement EB WB NB
Directions Served TR LT LR
Maximum Queue (ft) 108 204 67
Average Queue (ft) 45 65 22
95th Queue (ft) 87 162 58
Link Distance (ft) 1854 358 911
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 101: Oregon St & Site Access A

Movement WB SB
Directions Served LR L
Maximum Queue (ft) 98 45
Average Queue (ft) 37 7
95th Queue (ft) 72 31
Link Distance (ft) 215
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report
Year 2022 Total PM Peak Hour Conditions 04/05/2021

Sherwood Commerce Center SimTraffic Report
Kittelson & Associates, Inc Page 5

Intersection: 102: Oregon St & Site Access B

Movement WB SB
Directions Served LR L
Maximum Queue (ft) 93 24
Average Queue (ft) 36 1
95th Queue (ft) 68 11
Link Distance (ft) 298
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 100
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 566
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Appendix J Sight Distance Triangles 
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                   Figure J2. North Access Looking Right, Truck 

Figure J1. North Access Looking Right, Car 
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                   Figure J4. North Access Looking Left, Truck 

Figure J3. North Access Looking Left, Car 
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                   Figure J6. South Access Looking Right, Truck 

 

Figure J5. South Access Looking Right, Car 
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Figure J7. South Access Looking Left 
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Appendix K Right-Turn Lane Warrant 
Worksheet
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Appendix L Sherwood Oregon Street AMP
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TECHNICAL MEMORANDUM 

DATE:  June 25, 2021 

TO:  Bob Galati | City of Sherwood 

FROM:  Garth Appanaitis | DKS 

SUBJECT:  Sherwood Oregon Street Access Management Plan (AMP) Project #16197-037 

 

This memorandum summarizes the findings of the transportation study to address Washington 

County’s Access Management Plan (AMP) process (CDC 501-8.5C) to analyze the potential for 

future roadway connections to Oregon Street between Tonquin Road and Tualatin-Sherwood Road. 

Oregon Street has the functional classification of arterial and Washington County CDC 501.8.5.B(4) 

states that arterials only have direct access from collector or other arterial roads and with a 

minimum access spacing of 600 feet. 

The AMP process provides the framework for analyzing the traffic safety and operations of potential 

exceptions to the access standard, as well as the performance of future public street connections 

that comply with the standard. The AMP was conducted to explore the feasibility of future street 

connections to the south/east side of Oregon Street between Tonquin Road and the planned future 

extension of an east-west collector that bisects the Tonquin Employment Area (TEA). Prior planning 

efforts have identified the future collector connection to Oregon Street, but have not reviewed 

access to individual properties within the TEA. 

OVERVIEW 

Three access alternatives (phases) were analyzed to determine the traffic operations and safety 

associated with increasing levels of development and transportation improvements. These 

chronological configurations (illustrations attached) would be implemented in phases to provide 

access to TEA and are assumed to include: 

1. Alternative 1 – Initial, direct access to Oregon Street for the two fronting properties Taxlots 

2S128C000500 and 2S128C000600 (TL 500 and TL 600). The purpose of this configuration 

is to provide access prior to the construction of additional public street system. 

Development of additional parcels within the TEA is not included in this initial configuration. 
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OREGON STREET AMP • JUNE 2021 2  

 

This temporary alternative would not meet Washington County access spacing requirements 

due to direct lot access to the Oregon Street arterial. 

2. Alternative 2 – Intermediate, shared access to Oregon Street for properties via a public 

street connection, Tonquin Court. This alternative assumes development of remaining TEA 

properties, with shared access to Tonquin Court. This new street also would include 

additional partial direct access for TL 500 and TL 600. This temporary alternative would not 

meet Washington County access spacing requirements due to direct lot access, as well as a 

local street1 (Tonquin Count) connection, to the Oregon Street arterial. 

3. Alternative 3 – Ultimate access configuration that meets Washington County access 

management standards. The key element of this ultimate configuration would be the 

construction of the new east-west collector between Oregon Street and a point to the east 

(likely connecting to 124th Avenue). The extension of the new collector would provide 

connectivity to the east, as well as a connection for Tonquin Court to provide secondary 

ingress/egress for properties within the TEA. 

KEY FINDINGS AND RECOMMENDATIONS 

The follow describes the key findings and recommended actions and triggers related to each access 

configuration. The three access alternatives provide an evolving approach to providing access to 

properties within the TEA with progressing levels of development and access needs. 

1. The initial Alternative 1 (direct access for two stop-controlled driveways) would not alter 

traffic flow on Oregon Street and would meet City and County mobility standards. The 

driveways should align with existing driveways or shift existing driveways to align, but 

traffic queuing at driveways along Oregon Street would be minimal.  

Recommendations: 

o Provide direct full access (stop-controlled) for TL 500, locating the access on Oregon 

Street at the future (Alternative 2) connection for Tonquin Court. The future location 

of Tonquin Court (and potential alignment to address the skew with Oregon Street) 

will dictate the location of this interim access and will require future study.2 

o The existing driveway for TL 501 on the north side of Oregon Street may need to be 

relocated to be placed opposite of the TL 500 driveway. This driveway is not 

 

1 Local street functional classification is assumed since the stub roadway would serve local access only and would not be a 

through street to provide circulation for other trips. Future extension of the street to connect eastward to the east-west 

collector could change the function of the street (as in Alternative 3) and could affect consideration of functional class 

designation.  

2 The specific location and design of the Tonquin Court intersection will depend on several factors including sight distance on 

Oregon Street, placement of the roadway near property edges, approach angle and skew of the roadway approaching 

Oregon Street, and other topographical considerations. 
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currently active3 and relocation may be deferred to the construction of Tonquin 

Court. 

o Dedicate right of way for the future extension of Tonquin Court. 

o Dedicate right of way along Oregon Street for frontage improvements including the 

planned shared use path and potential northbound right turn lanes at each driveway. 

o Provide direct full access (stop-controlled) for TL 600 to Oregon Street. This 

driveway should be located opposite of the existing driveway for TL 201 to create a 

4-legged intersection. Note that this driveway may be placed in the future location of 

the east-west collector (location to be determined). 

o Provide direct full access (stop-controlled) for TL 700 to Oregon Street. This 

driveway should be located opposite of an existing driveway and may be the future 

alignment of the east-west collector (location to be determined). Future ROW for the 

east-west collector should be dedicated and TL 600 would take access from this 

location (and close initial TL 600 driveway) 

o Proceed to Alternative 2 access configuration as additional lots within the TEA begin 

to develop and require access and/or add additional traffic that requires a traffic 

signal on Oregon Street at Tonquin Court. 

2. The Alternative 2 intermediate access configuration would install a traffic signal at Tonquin 

Court as a shared access location. The back-to-back vehicle queues would dictate storage 

needs. However, the vehicle queues should be accommodated within available storage 

(center turn lane on Oregon Street). Turn restrictions (converting to right-in-right-out) at 

the north (TL 600) driveway would increase storage distance for this movement.  

Recommendations: 

o Extend the initial TL 500 driveway as Tonquin Court to provide access to parcels to 

the south, including additional access for TL 600. 

o Reconfigure access to TL 500 to connect to Tonquin Court. 

o Reconfigure access for TL 600 to modify initial Oregon Street driveway to right-in-

right-out condition and add full access driveway to Tonquin Court. Modification of the 

Oregon Street TL 600 driveway to right-in-right-out would also impact the existing 

driveway for TL 201, converting it to right-in-right-out. 

o Convert traffic control at Tonquin Court / Oregon Street to a traffic signal (when 

warranted). 

 

3 Driveway is gated and is additionally blocked with parked machinery on site. 
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o Proceed to Alternative 3 access configuration upon completion of the east-west 

collector. 

3. The ultimate access configuration (Alternative 3) would meet Washington County access 

spacing requirements and would be dependent on the completion of the new east-west 

collector. The specific placement of the east-west collector may vary, but would not impact 

the analysis findings, as long as opposite side driveways were aligned to reduce conflicts.  

Recommendations: 

o Connect the east-west collector to Oregon Street as a signalized intersection. The 

collector should intersect Oregon Street as a four-legged intersection opposite a 

driveway serving properties north of Oregon Street. The location of this intersection 

may require relocation of an existing driveway(s) north of Oregon Street. 

o Extend the east-west collector to the east to connect it to the existing transportation 

network (assumed connection to 124th Avenue). 

o Include a northbound right turn lane on Oregon Street at the east-west collector 

intersection. 

o Extend Tonquin Court to connect it to the east-west collector, creating a through 

connection that would provide local access to the east or west. 

o Remove the traffic signal at the Tonquin Court / Oregon Street intersection and 

restrict the intersection to right-in-right-out movements. 

o Close Oregon Street access for TL 700 and relocate access to the east-west collector 

(located 300 feet or more from Oregon Street). Access should be placed opposite 

access to TL 600. 

o Add TL 600 driveway access to the east-west collector (located 300 feet or more 

from Oregon Street). Access should be placed opposite access to TL 700. 

ADDITIONAL CONTEXT 

• Current Use and Access – Properties along both sides of Oregon Street currently have direct 

access to the arterial. Industrial properties on the north side of Oregon Street are generally 

developed, while properties on the south side have limited existing development. The 

existing driveways along Oregon Street generally do not meet the access spacing standard 

of 600 feet, and do not comply with the standard due to access type (driveway). 

• Future Transportation Improvements – Several future transportation improvements have 

been identified in the area in Sherwood’s Transportation System Plan (TSP). These projects 

do not have identified funding unless noted: 
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o Tualatin-Sherwood Road widening to five lanes (identified funding through 

Washington County MSTIP) [TSP project D1] 

o New east-west collector through the TEA connecting Oregon Street to 124th Avenue 

[TSP project D20] 

o Traffic control (roundabout) upgrade at the intersections of Tonquin Road and 

Murdock Road [TSP project D3] 

o Shared use paths segments that are part of the Ice Age Tonquin Trail system [TSP 

projects P11, P16, P38] 

• Potential TEA Land Use – The exact future land use details for each parcel are not known. 

However, TEA is identified as an employment/industrial area that will likely serve a range of 

uses. Some preliminary potential site information that has been shared with the City (type 

of use and estimated building area) was used to approximate overall traffic trip potential for 

the weekday morning and evening peak hour. While ultimately the proposed land uses and 

trip patterns may vary, this estimate provides an approximation of the overall level of traffic 

that would be served by site access configurations. 

• Trip generation estimates - Trip generation for the TEA was estimated using national rates 

published in Institute of Transportation Engineers (ITE). Trip generation was assumed to be 

general light industrial (ITE 110) for sites providing equipment storage, and industrial park 

(ITE 130) for the remaining general speculative industrial uses. The approximate trip 

generation for each alternative is: 

o Alternative 1 – Approximately 300 trips during the morning and evening peak hours. 

o Alternative 2 – Approximately 500 trips during the morning and evening peak hours. 

o Alternative 3 – Approximately 500 trips during the morning and evening peak hours. 

However, about 300 trips would load directly to Oregon Street with the remaining 

traffic (approximately 40 percent) traveling to/from the east via the new east-west 

collector. 

• Alternative 1 – Direct access driveways  

o Network Assumptions – No changes on Oregon Street. Both driveways would operate 

as full-access with two-way stop-control (TWSC) controlling the driveway traffic. The 

center turn lanes on Oregon Street would provide left turn access into the sites. TL 

600 access should be located opposite of the existing Allied Systems driveway to 

reduce turning conflicts. TL 500 access may be located approximately 500 feet to the 

south (opposite secondary Allied Systems driveway) or both driveways may need to 

shift to accommodate the ultimate location for Tonquin Court. 

o Operations – The two driveways would meet the existing City of Sherwood and 

Washington County mobility standards operating at level of service (LOS) D or 

better. 
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o Potential Options – Consider the benefit of a secondary turn lane from TL 600 to 

reduce delay but may not have long-term utility depending on placement of east-

west collector. 

o Note: For properties not fronting on Oregon Street, interim access may be available 

via Tonquin Road. However, that has not been analyzed in this report. Coordination 

with Washington County will be required to establish whether and where interim 

access locations on Tonquin Road will be permitted. 

• Alternative 2 – Intermediate shared access  

o Network Assumptions – Tonquin Court would replace the southern driveway (TL 500) 

and would provide shared access for all lots via a traffic signal. The northern 

driveway for TL 600 and Allied Systems may need to convert to a right-in-right-out 

only with left turns prohibited. This configuration would require modification of the 

existing access but would provide additional vehicle queue storage for the 

southbound left turn movement at Tonquin Court.  

o Trigger – A conversion to the Alternative 2 configuration would be needed as 

additional properties without frontage along Oregon Street develop and would 

require access to Tonquin Court. 

o Operations – The two driveways would meet the existing City of Sherwood and 

Washington County mobility standards. While the southbound left turn volume during 

the morning would be high for Tonquin Court, it could be served by the traffic signal 

and the 95th percentile queue (175 feet) would not approach the northern driveway. 

The southbound left turn for Coast Paving may conflict with the northbound left turn 

for Pride Disposal, but both driveways have low traffic volumes, operating at LOS D 

or better. 

o Potential Options – Consider the potential access restriction for north driveway to 

right-in-right-out. This would provide additional southbound left turn storage for the 

Tonquin Court traffic signal but would shift additional traffic to this movement. In 

addition, this would require modification to an existing site driveway and use.  

• Alternative 3 - Ultimate Configuration  

o Network Assumptions – The completion of a new east-west collector through the TEA 

would provide secondary access for TEA properties to/from the east. Tonquin Court 

would also connect to the east-west collector. Primary access to/from Oregon Street 

would shift from the Alternative 2 configuration (Tonquin Court) to the east-west 

collector.  
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▪ The traffic signal at Tonquin Court would be removed4 and replaced with a 

traffic signal at the east-west collector. The specific location of the east-west 

collector alignment is unknown, but it should be configured so that it is not 

offset with a driveway on the north side of Oregon Street. 

▪ A northbound right turn lane should be added on Oregon Street approaching 

the east-west collector. 

o Trigger – A conversion to the ultimate access configuration should be pursued based 

on the completion of both A) Connection of the east-west collector from Oregon 

Street to 124th Avenue, and B) Connection of Tonquin Court to the east-west 

collector. 

o Operations (morning peak) – The high traffic flows during the morning peak would 

be the northbound traffic on Oregon Street and the northbound right turn at the 

east-west collector. The southbound left turn that was present in Alternative 2 would 

primarily shift to the “back door” via 124th Avenue and would not access via Oregon 

Street to avoid delay at the Oregon Street/Tualatin-Sherwood Road intersection. The 

traffic signal at the east-west collector would operate at LOS B, while Tonquin Court 

would operate at LOS D, but would be a low volume approach (due to improved TEA 

street connections). 

o Operations (evening peak) – In the evening, the high traffic flow would be 

southbound along Oregon Street and from the westbound left turn from the east-

west collector. The westbound left turn would have a 95th percentile queue of 

approximately 225 feet, so access to the collector would require adequate spacing 

from Oregon Street.5 The intersection LOS would be similar to the morning peak, 

with LOS B for the east-west collector and LOS D for Tonquin Court. 

ATTACHMENTS 

The following attachments are included: 

1. Access Diagrams for Alternative 1, 2, 3 

2. Traffic Operations and Vehicle Queueing 

 

 

4 Removal of the traffic signal would be needed to address two mobility strategies along the corridor: 1) reduce opportunity 

for traffic stopped at Tonquin Court to spill back to the future roundabout at Tonquin Road, and 2) maintain southbound 

traffic flow on Oregon Street for a single southbound lane approach. 

5 Preliminary site plans indicate the nearest driveway would be located approximately 400 feet from Oregon Street, which 

would exceed the estimated queue storage needs. 
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ACCESS DIAGRAMS 
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TRAFFIC OPERATIONS  

The following tables summarize the traffic analysis conducted for each alternative. 

TABLE 1: EXISTING TRAFFIC OPERATIONS – 2018 PEAK HOUR 

  AM Peak PM Peak 

NAME Delay (s) LOS V/C Delay (s) LOS V/C 

SW Oregon St \ Heintz Excavation  
                 

8.3   A\A  
                

0.00  
                       

0    A\A  
                 

0.00   

SW Oregon St \ Pride Disposal  
                 

10.9   A\B  
                

0.03 
                     

12.5   A\B  
              

0.02  

SW Oregon St \ Allied Systems 
                 

11.8   A\B  
                

0.01  
                     

13.1  A\B  0.08 

SW Oregon St \ Blast Cleaning 
                 

9.7   A\A  
                

0.00 0  A\A  
              

0.00 

SW Oregon St \ Tonquin Rd 
                 

21.8   A\C  
                

0.38  
                  

>100  A\F  >1.0 

 

TABLE 2: ALTERNATIVE 1 TRAFFIC OPERATIONS – 2023 PEAK HOUR 

  AM Peak PM Peak 

NAME Delay (s) LOS V/C Delay (s) LOS V/C 

SW Oregon St \ Heintz Excavation  
                 

8.7   A\A  
                

0.00  
                       

0    A\A  
                 

0.00   

SW Oregon St \ Pride Disposal  
                 

12.9   A\B  
                

0.04 
                     

14.2   A\B  
              

0.02  

SW Oregon St \ Allied \ Lot 600 
                 

29.9   A\D  
                

0.20 
                     

34.6  A\D 0.66 

SW Oregon St \ Lot 500 
                 

15.1  A\C  
                

0.04 15.3  A\C  
              

0.13 

SW Oregon St \ Tonquin Rd 
                 

36.2   B\E  
                

0.55  
                  

>100  A\F  >1.0 

 

TABLE 3: ALTERNATIVE 2 TRAFFIC OPERATIONS – 2025 PEAK HOUR 

  AM Peak PM Peak 

NAME Delay (s) LOS V/C Delay (s) LOS V/C 

SW Oregon St \ Heintz Excavation  
                 

8.8   A\A  
                

0.00  
                       

0    A\A  
                 

0.00   

SW Oregon St \ Pride Disposal  
                 

14.4   A\B  
                

0.04 
                     

15.3   A\C  
              

0.02  

SW Oregon St \ Allied \ Lot 600 
                 

29.1   A\D  
                

0.07 
                     

33.5  A\D 0.25 
SW Oregon St \ Lot 500 [TRAFFIC 
SIGNAL] 

                 
16.1  B  

                
0.85* 8.7  A  

              
0.69* 

SW Oregon St \ Tonquin Rd 
                 

54.0   B\F  
                

0.69 
                  

>100  A\F  >1.0 

Note: * V/C listed as worst movement 
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TABLE 5: ALTERNATIVE 3 TRAFFIC OPERATIONS – 2035 PEAK HOUR 

  AM Peak PM Peak 

NAME Delay (s) LOS V/C Delay (s) LOS V/C 

SW Oregon St \ Heintz Excavation  
                 

8.6   A\A  
                

0.00  
                       

0    A\A  
                 

0.00   

SW Oregon St \ Pride Disposal  
                 

12.5   A\B  
                

0.03 
                     

14.6   A\B  
              

0.02  
SW Oregon St \ Allied \ E-W 
Collector [TRAFFIC SIGNAL]    11.2                 B  

                
0.72* 

                     
16.3  B 0.86* 

SW Oregon St \ Lot 500 
                 

36.4 B/E 
                

0.10 60.9  A\F  
              

0.45 

SW Oregon St \ Tonquin Rd 
                 

>100   C\F  
                

>1.0  
                  

>100  A\F  >1.0 

Note: * V/C listed as worst movement 

 

 

Exhibit A

Packet Page 1280

LU 2021-015 Exhibit BB



  

 

Appendix M Supplemental Analysis of 
Opening Day Operations with a 

Single Access 
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HCM Unsignalized Intersection Capacity Analysis
101: Oregon St & Site Access 11/01/2021

Sherwood Commerce Center  10/28/2021 Year 2022 Total AM Peak Hour Conditions Synchro 10 Report
Kittelson & Associates, Inc Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 13 23 511 53 98 245
Future Volume (Veh/h) 13 23 511 53 98 245
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 15 26 581 60 111 278
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1111 611 641
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1111 611 641
tC, single (s) 6.5 6.3 4.2
tC, 2 stage (s)
tF (s) 3.6 3.4 2.3
p0 queue free % 92 95 88
cM capacity (veh/h) 193 474 893

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 41 641 389
Volume Left 15 0 111
Volume Right 26 60 0
cSH 309 1700 893
Volume to Capacity 0.13 0.38 0.12
Queue Length 95th (ft) 11 0 11
Control Delay (s) 18.4 0.0 3.8
Lane LOS C A
Approach Delay (s) 18.4 0.0 3.8
Approach LOS C

Intersection Summary
Average Delay 2.1
Intersection Capacity Utilization 61.8% ICU Level of Service B
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
101: Oregon St & Site Access A 10/29/2021

Sherwood Commerce Center  03/30/2021 Year 2022 Total PM Peak Hour Conditions Synchro 10 Report
Kittelson & Associates, Inc Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 52 96 283 14 25 566
Future Volume (Veh/h) 52 96 283 14 25 566
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 57 104 308 15 27 615
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 984 316 323
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 984 316 323
tC, single (s) 6.5 6.3 4.2
tC, 2 stage (s)
tF (s) 3.6 3.4 2.3
p0 queue free % 78 85 98
cM capacity (veh/h) 262 711 1204

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 161 323 27 615
Volume Left 57 0 27 0
Volume Right 104 15 0 0
cSH 443 1700 1204 1700
Volume to Capacity 0.36 0.19 0.02 0.36
Queue Length 95th (ft) 41 0 2 0
Control Delay (s) 17.7 0.0 8.1 0.0
Lane LOS C A
Approach Delay (s) 17.7 0.0 0.3
Approach LOS C

Intersection Summary
Average Delay 2.7
Intersection Capacity Utilization 45.2% ICU Level of Service A
Analysis Period (min) 15
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MEMORANDUM 
Home of the Tualatin River National Wildlife Refuge 

City of Sherwood 
22560 SW Pine St. 
Sherwood, OR 97140 
Tel 503-625-5522 
Fax 503-625-5524 
www.sherwoodoregon.gov 

To:  City of Sherwood Planning Commission 

From:   Eric Rutledge, Associate Planner 

RE:  LU 2021-012 SP Oregon St. Business Park – Alternative Tonquin Ct. 

Date:  February 1, 2022  

Background 
On January 25, 2022 the Planning Commission held the initial evidentiary hearing 
for LU 2021-015 SP Oregon St. Business Park. Prior to the hearing, the applicant 
submitted a revised proposal for access to the development site. The applicant’s 
original submittal proposed a permanent driveway access to SW Oregon St. along 
the northern boundary of the site. Under the revised proposal, access is proposed 
at the southeast corner of the site from a new local street known as SW Tonquin Ct. 

The hearing was continued to February 8, 2022 in order to allow staff and the 
applicant time to discuss the proposal and to identify actions needed to vet the 
proposal. The Planning Commission requested that staff and agency partners 
provide input on the feasibility of the southern access for the site and Alternative 
Tonquin Ct. alignment.  

Feasibility of Alternative Tonquin Ct. Alignment  
In order to gauge feasibility of the Alternative Tonquin Ct. alignment, staff has 
provided discussion on the following considerations:   

A. Compliance with Long-Range Planning Policy
B. Compliance with On-Site Community Design Standards
C. Compliance with Public Street Design Standards
D. Compliance with Off-Site Transportation Impacts
E. TEA Lot Configuration, Phasing, and Access
F. TEA Grade and Slopes
G. Public and Private Utilities
H. Fire Department Access and Standards
I. Washington County Access and Standards
J. Impact to LU 2021-015 Sherwood Commerce Center Application
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Staff analysis is provided at a high level and to the extent feasible, with information in the 
record or otherwise readily available. Robust analysis and conclusions on the feasibility of 
the Alternative Tonquin Ct. alignment and compliance with local standards cannot be 
provided without additional information including revised transportation studies, grading 
plans, utility plans, architectural drawings, etc.  
 
If Planning Commission determines the Alternative Tonquin Ct. alignment is a viable option, 
the following additional information will be needed for the City to draft complete approval 
findings and Conditions of Approval: 
 

• Provide revised plans and narrative for staff and Planning Commission review which 
demonstrates compliance with the on-site design standards  

• Provide revised plans and narrative demonstrating compliance with the public street 
design standards  

• Submit a Type II Transportation Facility Modification pursuant to SZCDC § 
16.106.020(E) for the cul-de-sac length to be reviewed as part of the land use 
approval. (note, this is an additional application and will require additional notice) 

• Provide a revised TIA identifying traffic impacts and required mitigation measures 
for the alternative Tonquin Ct. alignment 

• Provide revised grading plans and a street profile for the Alternative Tonquin Ct. 
alignment to ensure properties can be served by the proposed roadway 

• Provide revised utility plans to be reviewed and approved by the City of Sherwood 
Engineering Department and Public Works Department 

• Obtain County approval of interim access location to Oregon Street 
 
Discussion on the issues and rational for this additional information is provided below. 
 
A. Compliance with Long-Range Planning Policy  
A1. Tonquin Employment Area Preferred Concept Plan  
The Tonquin Employment Area Preferred Concept Plan (Concept Plan) was adopted by City 
Council via Ordinance in October 2010. Page 9 of the Concept Plan states:  
 
“A distinguishing characteristic of the Preferred Concept Plan is that it shows a proposed 
alignment for a future east-west collector street that minimizes the bisection of developable 
land. In particular, the proposed location of this future collector preserves over fifty of the 
most developable acres of the largest parcel of land in the northeast corner of the site, as 
well as keeps whole the second largest (~30 acre) parcel.”  
 
The 30-acre parcel referred to in the Concept Plan is Tax Lot 600 (aka Sherwood 
Commerce Center), which abuts the subject site to the east. The applicant’s original 
transportation analysis proposed the east-west collector through the middle of Tax Lot 
600, breaking up the parcel into three or four separate lots. In the applicant’s Alternative 
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Tonquin Ct. proposal, the east-west collector would follow the alignment in the Concept 
Plan, but a new local street would be required along the east property line of Tax Lot 600. 
The Alternative Tonquin Ct. alignment would need to intersect Ice Age Dr. at a 90° angle 
(see figure 1). In addition to right-of-way dedication along the east property line of the 
Sherwood Commerce Center, a new intersection at the northeast corner of the site would 
be required. The Alternative Tonquin Ct. alignment does not appear to be in compliance 
with the Concept Plan which is intended to preserve large properties when determining 
roadway alignments. 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Regarding the design of SW Oregon St., the Concept Plan identifies three potential new 
street intersections with SW Oregon St. between SW Tonquin Rd. and SW Tualatin-
Sherwood Rd. The potential intersections include two local streets intersections, restricted 
to right-in / -out, and one collector street intersection with full turn movements. The 
applicant’s Alternative Tonquin Ct. alignment would remove one of the local street 

Figure 1 
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intersections with SW Oregon St. Because the Concept Plan does not require three or more 
intersections along Oregon St., removal of one of the intersections is not in conflict with the 
plan. However, the properties that would have been served by the local street off Oregon 
St. should be served by an alternative route in compliance with the Concept Plan. As 
described above, the alternative alignment does not appear to be in compliance with the 
Concept Plan due to its impact to Tax Lot 600.  
 
The Concept Plan also addresses properties south of the TEA which are currently in the 
Urban Reserve. The plan states that urban uses are planned on properties in the Urban 
Reserve and the Concept Plan was designed to not preclude growth into the area. The City 
received public testimony stating concern about a new roadway (SW Tonquin Ct.) being 
planned through the Urban Reserve and a timeframe for construction of the roadway. While 
timing is a consideration, the Concept Plan acknowledges the Urban Reserve properties and 
indicates development in the TEA should not preclude growth into the area. Both the 
Oregon St. Access Management Plan (AMP) and the applicant’s Alternative Tonquin Ct. 
alignment propose Tonquin Ct. through the Urban Reserve.  
 
A2. Tonquin Employment Area Implementation Plan  
The Tonquin Employment Area Implementation Plan (Implementation Plan) was adopted 
by City Council via Resolution in June 2015. While the 2015 Implementation Plan was not 
adopted as an ordinance, the plan was reviewed and approved by the Sherwood City Council 
as a resolution, indicating clear intent and support for the refined public street system in 
the TEA. The Implementation Plan shows SW Tonquin Ct. creating a new intersection with 
SW Oregon St. near the shared property line between the subject site and Tax Lot 600 
(Sherwood Commerce Center). The Implementation Plan does not assume a new road 
would be required or constructed along or near the east property line of Tax Lot 600.  
 
B. Compliance with Land Use and Community Design Standards (On-Site Design)  
Divisions II and V of the Sherwood Zoning and Community Development Code (SZCDC) 
address on-site development standards including building height and setbacks, landscaping, 
parking, loading, vehicle circulation, pedestrian circulation, and outdoor storage. The 
Alternative Tonquin Ct. alignment will change the access point on the development site to 
the opposite side of the property. The on-site pedestrian and vehicle circulation patterns, 
parking layout, building setbacks, and other on-site design elements will change as a result 
of the change in access.  
 
While minor changes to a site plan can be implemented through a Type I staff review (Final 
Site Plan), the amount of changes required in this situation and the potential impact to 
surrounding properties warrants an opportunity for public review and comment. The City, 
public, and adjacent property owners have not received or reviewed plans or a narrative 
that demonstrate compliance with the on-site design standards under the Alternative 
Tonquin Ct. proposal. The applicant will need to provide revised plans and narrative for staff 
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and Planning Commission review which demonstrates compliance with the on-site design 
standards prior to approval of a revised access point and Alternative Tonquin Ct. alignment.  
 
C. Compliance with Public Street Design Standards  
SZCDC § 16.106 addresses public streets and provides standards for their location and 
design. SZCDC § 16.106.040(E) limits the maximum cul-de-sac length to 200 ft. Under the 
Alternative Tonquin Ct. alignment, a new cul-de-sac approximately 3,600 ft. in length will 
be created between the new Ice Age Dr. / Tonquin Ct. intersection and the end of the street 
terminating at the development site. This proposed cul-de-sac length is approximately 18x 
longer than what the code permits and would be the longest cul-de-sac in the City.  It should 
be noted that Tonquin Court, as shown in the Commerce Center plans and the 
implementation plan, is not "terminated” and may extend further in the future and connect 
to Ice Age drive which is why the issues and constraints outlined in this section do not apply 
to that alignment. 
 
At final build-out of the Alternative Tonquin Ct. alignment, a new intersection would be 
created at the northeast corner of Tax Lot 400 (Kerr property) as Tonquin Ct. splits and 
heads to the south to connect to SW Tonquin Rd. The resulting cul-de-sac terminating at the 
development site would be reduced from 3,600 ft. to 1,800 ft. in length, or 9x longer than 
what the code permits. In order for the City to grant an exception to a transportation 
standard such as cu-de-sac length, a Type II Transportation Facility Modification pursuant 
to SZCDC § 16.106.020(E) is required as part of the land use approval. The Type II application 
requires public notice in accordance with SZCDC § 16.72. The City has not received or 
reviewed a modification request from the applicant.  
 
The development code limits cul-de-sac length in order for developments to provide safe 
and convenient vehicle access through an area. Inadequate vehicle circulation and access 
can impact business viability as drivers are required to travel out of the way along the public 
street system to reach their destination. In addition, extremely long cul-de-sacs encourage 
speeding as no intersections or cross-traffic is anticipated.  
 
The proposed 1,800 – 3,600 ft. long cul-de-sac will also impact pedestrian and bike 
connectivity between Oregon St. and the Tonquin Employment Area. In order to reach 
properties in Subarea B2 of the Concept Plan, employees that are walking or biking from 
the south on Oregon St. would be required to travel up the hill along SW Oregon St. to Ice 
Age Dr., before heading back south along the Alternative Tonquin Ct. alignment. Under the 
Oregon St. AMP, SW Tonquin Ct. would provide vehicle, pedestrian, and bicycle access 
directly from SW Oregon St. to the southern portion of the Tonquin Employment Area.   
 
To address the pedestrian circulation concerns under the revised proposal, a public 
pedestrian and bicycle easement through the development site can be provided. The 
minimum recommended width for a public accessway is 15 ft. including a paved path, 
landscaping, and lighting. The unnamed road stemming from SW Tonquin Rd. that runs 
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along the south end of the development site may be suitable for a pedestrian and bicycle 
easement, however, improvements such as grading, new asphalt / concrete, lighting, and 
landscaping would likely be required. The road is currently hilly with blind spots, has no 
sidewalks or lighting, and is used by vehicles for accessing residential properties.  
 
The City, public, and adjacent property owners have not received or reviewed a Design 
Modification for the proposed cul-de-sac length or plans / narrative demonstrating 
compliance with the other public street design standards for the Alternative Tonquin Ct. 
proposal. The applicant will need to provide revised plans and narrative demonstrating 
compliance with the public street design standards prior to approval the Alternative 
Tonquin Ct. alignment. A Type II Transportation Facility Modification is also required.  
 
D. Off-Site Transportation Impacts  
Off-site transportation impacts, such as intersection delay, are determined through the 
applicant’s Transportation Impact Analysis (TIA). The requirements for the applicant’s TIA 
are addressed in SZCDC § 16.106.080. The applicant’s current TIA assumes all trips will be 
to and from a private driveway along SW Oregon St. and the Alternative Tonquin Ct. 
proposal is a significant change as it relates to traffic impacts on the surrounding street 
system. Specifically, the intersections of SW Tonquin Ct. and SW Ice Age Dr., SW Ice Age Dr. 
and SW Oregon St., and SW Ice Age Dr. and SW 124th Ave will be directly impacted by the 
revised street plan and traffic pattern. Additional streets and intersections may also be 
impacted. 
 
An updated TIA is required for the City comply with the State Transportation Planning Rule, 
which requires the City apply conditions to land use proposals in order to minimize impacts 
on and protect transportation facilities.  
 
The City, public, and adjacent property owners have not received or reviewed a revised 
transportation impact study for the new street plan and traffic impacts. In addition, the 
City’s transportation consultant (DKS & Associates) and Washington County have identified 
a number of issues with the applicant’s existing transportation study and an updated study 
has not been submitted. The applicant will need to provide a revised TIA identifying traffic 
impacts and required mitigation measures for the alternative Tonquin Ct. alignment.  
 
E. TEA Lot Configuration, Phasing and Access  
The Alternative Tonquin Ct. alignment would provide access to properties in Subarea B1 and 
B2 of the TEA Concept Plan via a new intersection with SW Ice Age Dr. on Tax Lot 600 
(Sherwood Commerce Center). SW Ice Age Dr. cannot be constructed as part of the Oregon 
St. Business Park or Sherwood Commerce Center developments because the SW Ice Age Dr. 
and SW Oregon St. intersection is located on a property outside City limits. As a result, 
access from the Alternative Tonquin Ct. alignment would not be available to properties on 
each side of the roadway until such time as Tax Lot 2S128C000700 is annexed to the City 
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and SW Ice Age Dr. is constructed. The City has not received an annexation application for 
Tax Lot 700 and a development timeline for the property is unknown.  
 
Under the proposed alignment of SW Tonquin Ct. in the TEA Implementation Plan and 
Oregon St. AMP, and as provided in the Sherwood Commerce Center application, Tonquin 
Ct. would be on the shared property line of two properties currently in City limits (the 
subject site and Sherwood Commerce Center). Both properties where the road is located 
have also submitted applications for new industrial business parks. If the subject application 
(Oregon St. Business Park) were revised to provide right-of-way for SW Tonquin Ct., the 
properties known as the “Kerr” properties to the south / southeast of the development site 
would also be provided access without the need for annexation of Tax Lot 700 and 
construction of SW Ice Age Dr.  
 
F. Grade and Slopes  
Figure 1 shows the proposed alignment of Ice Age Dr. and Alternative Tonquin Ct. relative 
to existing grades and slopes. The east property line of Tax Lot 600 is relatively flat and can 
likely accommodate a new local street in the area. Where the Alternative Tonquin Ct. abuts 
Tax Lot 100 (Kerr property), slopes of greater than 10% are present. The road is planned in 
this location under all alternatives, and it is anticipated that cut / fill will be required for on- 
and off-site improvements.  
 
The City and adjacent property owners have not received or reviewed grading plans for the 
new street plan and profile. The applicant will need provide revised grading plans and a 
street profile for the Alternative Tonquin Ct. alignment to ensure properties can be served 
by the proposed roadway.  
 
G. Public and Private Utilities  
The Alternative Tonquin Ct. alignment will require changes to on and off-site grading that 
will impact the location and design of public and private utilities. The subject site and 
surrounding area generally slope down from east to west, towards SW Tonquin Rd. Storm 
water and sanitary sewer are required to function under a gravity system and it is assumed 
that public and private utilities would be directed from north to south and east to west. 
Water is provided from a pressure system and would likely be provided from an existing 
public line in SW Oregon St.   
 
The City, public, and adjacent property owners have not received or reviewed grading and 
utility plans for the new public and private utilities. The applicant (Oregon St. Business Park) 
will need to provide revised utility plans to be reviewed and approved by the City of 
Sherwood Engineering Department and Public Works Department.  
 
H. Fire Department Access and Standards  
Tualatin Valley Fire & Rescue has provided comment on the Alternative Tonquin Ct. 
alignment (Attachment 1). The comments state the Fire District is open to either alternative, 
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however, if an alternative alignment impacts the existing Fire Department approved site 
plans, the applicant is required to have a new access and water supply review completed.   
 
I. Washington County Access and Standards  
SW Oregon St. is an arterial roadway under the jurisdiction of Washington County. New 
public street intersections and private driveway intersections require review and approval 
from the County. The County is aware of the Alternative Tonquin Ct. proposal but has not 
provided comment as of the date of this memo.  
 
J. Impact to LU 2021-015 Sherwood Commerce Center Application 
In addition to the subject land use application, the City is processing a land use application 
for the property to the east, known as Sherwood Commerce Center (LU 2021-012). The 
Sherwood Commerce Center application proposes a new multi-building industrial 
development including dedication of a new public street system abutting the west side of 
the site (east side of the Oregon St Business Park site). The staff report for LU 2021-012 
recommends approval of the application, with findings that the applicant has provided a 
local and regional transportation system for the Tonquin Employment Area consistent with 
the 2010 TEA Concept Plan and 2015 TEA Implementation Plan. 
 
The applicant for Oregon St. Business Park (subject application) is proposing a new street 
layout for the Tonquin Employment Area whereby SW Tonquin Ct. is relocated to stem off 
SW Ice Age Dr. instead of SW Oregon St. A new street intersection would be created at the 
northeast corner of Sherwood Commerce Center site. SW Tonquin Ct. would then run along 
the east property line of the Commerce Center site to provide access to the Kerr properties 
to the south. While the proposed Alternative Tonquin Ct. alignment has been submitted as 
part of the record for the Sherwood Commerce Center application, the applicant is not 
proposing the change and their application materials have not been updated to reflect the 
change.   
 
If the Planning Commission determines that the Alternative Tonquin Ct. is approvable and 
the preferred alignment, the Commerce Center application would need to be conditioned 
to provide the roadway along its eastern boundary. The information required to condition 
the Commerce Center application for an alternative Tonquin Ct. alignment is similar to the 
information needed to review and approve the change as part of the subject application 
(Oregon St. Business Park). If the Sherwood Commerce Center applicant is not able or 
unwilling to provide the information, staff does not believe adequate information is 
provided in the Commerce Center record that would allow the City to condition the 
Alternative Tonquin Ct. alignment. Such a decision would require the City to condition the 
applicant to revise their entire Site Plan and public improvement plans as part of the Type I 
Final Site Plan Review. The public and adjacent property owners do not have the 
opportunity to weigh in on the revised application and staff decisions. In effect, the City 
would be taking a Type IV Site Plan Review and processing it as a Type I Final Site Plan 
Review.  
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Technical Memorandum 
 

Date: February 7, 2022 Project #: 26314 

To: City of Sherwood Planning Commission 

Cc: Erika Palmer – City of Sherwood Planning Manager 

From: Kristine Connolly, PE 

Subject: Testimony on Application LU 2012-015:  
Oregon Street Business Park 

 

Kittelson & Associates, Inc., prepared this memorandum on behalf of Schnitzer Properties, LLC, as public 
testimony for land use application LU 2012-015 for Oregon Street Business Park to highlight systemic 
benefits of the current approved Sherwood Oregon Street Access Management Plan (current AMP) 
compared to the Applicant’s proposed alternative access management plan (alternative AMP). Based on 
our review, we recommend that the Planning Commission retain and support the implementation of the 
current AMP as developed and recommended by City staff. 

Four aspects of the current AMP are summarized below for your consideration.  

1. Analysis and Input. The current AMP is the product of several years of thoughtful consideration 
and technical analysis, and is consistent with the Tonquin Employment Area (TEA) 
Implementation Plan that was adopted by resolution in 2015. The Plan depicted a future street 
connection at a location consistent with the current AMP: 

 
Although the current AMP was not finalized until June of 2021, the proposed location of Tonquin 
Court was known at the time that the subject site was annexed into the City of Sherwood in 
October of 2020, based on the TEA Implementation Plan and ongoing City preparation of the 
current AMP at the time of annexation.  
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2. Compliance with Standards. The current AMP complies with City of Sherwood and Washington 
County standards in the long-term.  

a. In the near-term, Tonquin Court would terminate in an interim cul-de-sac with a length 
exceeding the 200-foot maximum per City of Sherwood Code Section 16.106.040(E). 
However, the long-term extension of Tonquin Court to Ice Age Drive (and removal of the 
interim cul-de-sac) resolves this condition and is compliant with City code.  

b. The location of the Ice Age Drive and Tonquin Court connections were selected to comply 
with Washington County’s access spacing standard of 600’. 

3. Circulation and Connectivity. The current AMP was designed to wholistically provide access and 
connectivity for present and future development of the entire Tonquin Employment Area (TEA), 
not just one or two properties. For example:  

a. Provision of a right-in/right-out public street connection of Tonquin Court to SW Oregon 
Street per the current AMP reduces traffic volumes (and thus reduces queuing and delay) 
traveling through the future Oregon Street/Ice Age Drive traffic signal. For instance, by 
providing an alternative entrance for the 35-45%1 of site traffic arriving from the south 
on Oregon Street, those right-turning vehicles no longer need to stop for a potential red 
indication at the Ice Age Drive signal.  

b. The location of the Ice Age Drive and Tonquin Court locations were specifically selected 
to preserve large parcels within the region by running the roads along property lines.  

4. Phased Implementation. The current AMP comprehensively addresses many potential timing 
scenarios with interim solutions.  

a. Tonquin Court, as proposed in the current AMP, can provide access to the Kerr property 
without requiring right-of-way dedication from properties outside of the current Urban 
Growth Boundary (UGB). The City does not have a mechanism to obtain right-of-way on 
parcels outside of the UGB and not yet annexed into the City.  

b. At the first evidentiary hearing held for the Oregon Street Business Park application on 
January 25th, 2022, potential issues were identified regarding a possible temporary traffic 
signal at the intersection of SW Oregon Street and Tonquin Court under the current AMP. 
We evaluated the 2009 Manual on Uniform Traffic Control Devices (MUTCD) eight-hour 
and four-hour traffic signal warrants at the intersection of SW Oregon Street and future 
Tonquin Court to assess the likelihood of justifying signalization. A preliminary signal 
warrant analysis was performed assuming development of the current Oregon Street 
Business Park and Sherwood Commerce Center Phase 1 applications, as well as with the 
addition of trips anticipated with a future Sherwood Commerce Center Phase 2 
development. The results of the signal warrant analysis are provided in Table 12. See 
Appendix A for details of the signal warrant analysis.  

 

1 As estimated in the TIAs for the Oregon Street Business Park and Sherwood Commerce Center developments.  
2 Weekday daily 24-hour volumes were estimated based on the peak hour and typical volume profiles along similar 
roadway facilities. The analysis assumes a 50% right-turn on red reduction, though Oregon Department of Transportation 
(ODOT) traffic signal warrant procedures would support a higher reduction based on the unsignalized capacity analysis 
of the intersection. Excluding right-turns on red further reduces the traffic volumes that count towards the traffic signal 
warrant, meaning a traffic signal would be even less likely to be warranted if more right-turns on red are excluded.  
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Table 1. Oregon Street/Tonquin Court – Preliminary Signal Warrant Analysis Summary 

Scenario Signal Warrant Met? (Yes/No) 

Year 2023 with Oregon Street Business Park and Sherwood 
Commerce Center Phase 1 No 

Year 2023 with Oregon Street Business Park and Sherwood 
Commerce Center Phases 1 and 2 No 

As shown in Table 1, projected traffic volumes at the intersection of Tonquin Court and 
Oregon Street with development of the Oregon Street Business Park and Sherwood 
Commerce Center Phases 1 and 2 would not warrant signalization.  

 
As such, we anticipate some level of near-term development of the Kerr property can 
occur before the Oregon Street/Tonquin Court intersection will reach sufficient levels to 
justify (warrant) installation of a temporary traffic signal based on the traffic volume 
criteria. In the long-term when Ice Age Drive is constructed, Tonquin Court is planned to 
be converted to an unsignalized, right-in/right-out connection.  

For comparison purposes, we reviewed the Applicant’s proposed alternative AMP through the 
perspective of the same four considerations as described below. 

1. Analysis and Input. The Applicant provided some traffic analysis of the alternative AMP on 
January 31st, 2022. The analysis showed that key intersections operate within mobility standards 
under the alternative AMP, but it did not provide a comparison to operations under the current 
AMP. The future traffic signal at Oregon Street/Ice Age Drive is shown to operate at LOS C with 
an average PM peak hour delay of 20.7 seconds under the Applicant’s analysis of the alternative 
AMP in year 2035. However, comparative analysis of the current AMP prepared by DKS Associates 
shows the intersection operating at LOS B with an average PM peak hour delay of 16.3 seconds. 
The increased delay under the alternative AMP can be attributed to added traffic demand on Ice 
Age Drive without local access via Tonquin Court, leading to increased queuing and stopping at 
the Ice Age Drive signal. On average, the comparative analysis suggests that each vehicle traveling 
through the signal under the Applicant’s alternative AMP experiences an added delay of 4.4 
seconds, with some movements experiencing even greater added delay. Additional information 

 

OSBC 

 

 

Kerr Property     

SCC Phase 1 

SCC Phase 2 
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(vertical alignment, grading, utility plans, etc.) is also needed to demonstrate the technical 
feasibility of the proposed roadway alignments in the alternative AMP.  

2. Compliance with Standards. The Applicant’s proposed alternative AMP does not comply with 
City and County standards in the long-term. The Applicant’s proposed access to Oregon Street 
would serve only the Oregon Street Business Park property, rather than providing a regional 
benefit to the surrounding properties. Two key issues Planning Commission should consider in its 
deliberations include: 

a. The alternative AMP proposes a near-term cul-de-sac length of approximately 3,600 feet, 
significantly exceeding the 200-foot maximum per City of Sherwood code section 
16.106.040(E). In the long-term, this length may be reduced to approximately 1,800 feet 
with future development to the south, which is still nine times longer than the maximum 
cul-de-sac length permitted by City code. There is no opportunity to resolve this condition 
without connection of Tonquin Court to Oregon Street as proposed in the current AMP.  

b. The Applicant has proposed a permanent access to Oregon Street approximately 110 feet 
from the existing Allied Systems Company emergency access. The 110 foot spacing 
violates Washington County’s minimum access spacing standard of 600 feet.  

3. Circulation and Connectivity. The Applicant’s proposed access to Oregon Street would serve only 
the Oregon Street Business Park property. In stark contrast, the current AMP provides both 
Oregon Street Business Park and surrounding properties property with access.  

a. Without the right-in/right-out Tonquin Court access to Oregon Street as planned in the 
current AMP, the 35-45% of site traffic arriving from the south on Oregon Street would 
experience significant out-of-direction travel that directly increases vehicle miles traveled 
(VMT) and emissions in the City. Viewed from an individual property perspective, the out-
of-direction travel from the south on Oregon Street would add: 

1. approximately one mile to access the Oregon Street Business Park (shown 
conceptually below), 

2. over 3,000 feet to access the Kerr Property, and 
3. approximately 1,000 feet to access the Sherwood Commerce Center.  

 
 

~500’ 

~5,800’ 
Alternative AMP 
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b. The 3,600 foot cul-de-sac in the alternative AMP presents challenges for pedestrians and 
bicyclists, requiring the same out-of-direction travel as noted above for vehicular traffic, 
with significant grade changes.  

4. Phased Implementation. The alternative AMP has a significant barrier to implementation: it 
relies on construction of Ice Age Drive, the timing of which is unknown.  

a. Tonquin Court, as proposed in the alternative AMP, requires right-of-way dedication from 
properties outside of the current Urban Growth Boundary (UGB) and/or not yet annexed 
into the City of Sherwood, which the City does not have a mechanism to ensure. 

b. The alternative AMP proposed by the Applicant requires Ice Age Drive to be at least 
partially constructed in order to provide access to the Kerr property. In the meantime, 
the Kerr property is landlocked. It is more feasible to provide access to the Kerr property 
via a localized connection to Oregon Street (Tonquin Court, as identified in the current 
AMP) through properties with active land use applications than waiting for the design and 
construction of Ice Age Drive (a higher order collector).  

SUMMARY 
Comparing the current AMP and the alternative AMP, the current AMP: 

. Is the product of several years of thoughtful consideration and technical analysis and is 
consistent with the Tonquin Employment Area (TEA) Implementation Plan; 

. Better complies with applicable City of Sherwood and Washington County standards in the 
long-term; 

. Wholistically provides access and connectivity opportunities for present and future 
development of the entire Tonquin Employment Area (TEA) while minimizing out-of-direction 
travel during interim implementation periods; and  

. Comprehensively addresses many potential timing scenarios with interim solutions.  

For these reasons, we recommend the Planning Commission retain and support the implementation of 
the current AMP as developed and recommended by City staff. 

APPENDICES 
A. Traffic Signal Warrant Analysis 
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KITTELSON & ASSOCIATES, INC.
851 SW 6th Ave, Suite 600
Portland, Oregon  97204 Begin End NB SB EB WB
(503) 228-5230 4:00 PM 5:00 PM 370 644 0 99

2nd Highest Hour 346 602 0 79
3rd Highest Hour 341 594 0 74

Project #: 4th Highest Hour 332 577 0 66

Project Name: 5th Highest Hour 303 527 0 61

Analyst: 6th Highest Hour 298 519 0 56

Date: 7th Highest Hour 279 485 0 56

File: 8th Highest Hour 259 452 0 52
9th Highest Hour 259 452 0 52

Intersection: 10th Highest Hour 255 443 0 51

Scenario: 11th Highest Hour 240 418 0 45
12th Highest Hour 226 393 0 43
13th Highest Hour 221 385 0 35
14th Highest Hour 211 368 0 34
15th Highest Hour 168 293 0 32

Warrant Name Analyzed? Met? 16th Highest Hour 159 276 0 31
#1 Eight-Hour Vehicular Volume Yes No 17th Highest Hour 144 251 0 19
#2 Four-Hour Vehicular volume Yes No 18th Highest Hour 125 217 0 19
#3 Peak Hour Yes No 19th Highest Hour 101 176 0 7
#4 Pedestrian Volume No - 20th Highest Hour 48 84 0 6
#5 School Crossing No - 21st Highest Hour 43 75 0 4
#6 Coordinated Signal System No - 22nd Highest Hour 29 50 0 1
#7 Crash Experience No - 23rd Highest Hour 24 42 0 1
#8 Roadway Network No - 24th Highest Hour 24 42 0 1
#9 Intersection Near a Grade Crossing No -

Volume Adjustment Factor = 1.0
North-South Approach = Major
East-West Approach = Minor
Major Street Thru Lanes = 1
Minor Street Thru Lanes = 1 A 500 150 0 No
Speed > 40 mph? No B 750 75 3 No
Population < 10,000? No A 400 120 0 No
Warrant Factor 100% B 600 60 5 No
Peak Hour or Daily Count? Peak Hour A 350 105 0 No

B 525 53 7 No
Major Street:   4th-Highest Hour / Peak Hour 90% A 280 84 1 No
Major Street:   8th-Highest Hour / Peak Hour 70% B 420 42 12 Yes
Minor Street:   4th-Highest Hour / Peak Hour 66%
Minor Street:   8th-Highest Hour / Peak Hour 52%

Warrant Summary

2023 with Polley and Schnitzer Phase 1

26314
Sherwood Commerce Center
KMC
2/6/2022
H:\26\26314 - Sherwood Commerce Center\[MUTCD 
Signal Warrant - Polley and Schnitzer Phase 1.xls]Data 
Input

Input Parameters

Hour Major Street Minor Street
Analysis Traffic Volumes

Oregon Street/Tonquin Court

Warrant #1 - Eight Hour
Warrant 
Factor

Condition
Major Street 
Requirement

Minor Street 
Requirement

Hours That 
Condition Is 

Met

Condition for 
Warrant 

Factor Met?

Signal Warrant 
Met?

56% Yes

70% No

100% No

80% No

0

100

200

300

400

500

0 500 1000 1500 2000 2500 3000

Combined Major Street

Warrant #2 - Four-Hour
100% Warrant Factor

2 Major / 2 Minor

2 Major / 1 Minor

1 Major / 2 Minor

1 Major / 1 Minor

Traffic Volumes

0

100

200

300

400

500

600

0 500 1000 1500 2000 2500 3000
Combined Major Street

Warrant #3 - Peak Hour
100% Warrant Factor

2 Major / 2 Minor

2 Major / 1 Minor

1 Major / 2 Minor

1 Major / 1 Minor

Traffic Volumes
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KITTELSON & ASSOCIATES, INC.
851 SW 6th Ave, Suite 600
Portland, Oregon  97204 Begin End NB SB EB WB
(503) 228-5230 4:00 PM 5:00 PM 384 665 0 153

2nd Highest Hour 359 622 0 122
3rd Highest Hour 354 613 0 114

Project #: 4th Highest Hour 344 596 0 102

Project Name: 5th Highest Hour 314 544 0 94

Analyst: 6th Highest Hour 309 535 0 87

Date: 7th Highest Hour 289 501 0 86

File: 8th Highest Hour 269 466 0 80
9th Highest Hour 269 466 0 80

Intersection: 10th Highest Hour 264 458 0 79

Scenario: 11th Highest Hour 249 432 0 70
12th Highest Hour 234 406 0 67
13th Highest Hour 229 397 0 54
14th Highest Hour 219 380 0 53
15th Highest Hour 175 302 0 50

Warrant Name Analyzed? Met? 16th Highest Hour 165 285 0 49
#1 Eight-Hour Vehicular Volume Yes No 17th Highest Hour 150 259 0 29
#2 Four-Hour Vehicular volume Yes No 18th Highest Hour 130 225 0 29
#3 Peak Hour Yes No 19th Highest Hour 105 181 0 11
#4 Pedestrian Volume No - 20th Highest Hour 50 86 0 9
#5 School Crossing No - 21st Highest Hour 45 78 0 6
#6 Coordinated Signal System No - 22nd Highest Hour 30 52 0 1
#7 Crash Experience No - 23rd Highest Hour 25 43 0 1
#8 Roadway Network No - 24th Highest Hour 25 43 0 1
#9 Intersection Near a Grade Crossing No -

Volume Adjustment Factor = 1.0
North-South Approach = Major
East-West Approach = Minor
Major Street Thru Lanes = 1
Minor Street Thru Lanes = 1 A 500 150 1 No
Speed > 40 mph? No B 750 75 7 No
Population < 10,000? No A 400 120 2 No
Warrant Factor 100% B 600 60 12 Yes
Peak Hour or Daily Count? Peak Hour A 350 105 3 No

B 525 53 14 Yes
Major Street:   4th-Highest Hour / Peak Hour 90% A 280 84 7 No
Major Street:   8th-Highest Hour / Peak Hour 70% B 420 42 16 Yes
Minor Street:   4th-Highest Hour / Peak Hour 66%
Minor Street:   8th-Highest Hour / Peak Hour 52%

56% Yes

70% Yes

100% No

80% Yes

Warrant #1 - Eight Hour
Warrant 
Factor

Condition
Major Street 
Requirement

Minor Street 
Requirement

Hours That 
Condition Is 

Met

Condition for 
Warrant 

Factor Met?

Signal Warrant 
Met?

Input Parameters

Hour Major Street Minor Street
Analysis Traffic Volumes

Oregon Street/Tonquin Court

Warrant Summary

2023 with Polley and Schnitzer Phases 1 and 2

26314
Sherwood Commerce Center
KMC
2/6/2022
H:\26\26314 - Sherwood Commerce Center\[MUTCD 
Signal Warrant - Polley and Schnitzer Phase 2.xls]Data 
Input

0
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200

300

400

500

0 500 1000 1500 2000 2500 3000

Combined Major Street

Warrant #2 - Four-Hour
100% Warrant Factor
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1 Major / 1 Minor

Traffic Volumes
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Traffic Volumes
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From: Colleen Resch
To: Eric Rutledge
Subject: Fwd: LU 2012-015 & LU 2012-012 - eliminate Tonquin Ct. & Signal on slope
Date: Tuesday, February 8, 2022 8:14:00 AM
Attachments: image007.png

image008.png
image009.png

Fyi

Get Outlook for iOS

From: Matt Langer <matt.langer04@gmail.com>
Sent: Tuesday, February 8, 2022 7:21:37 AM
To: Erika Palmer <PalmerE@SherwoodOregon.gov>; Colleen Resch
<ReschC@SherwoodOregon.gov>; Colleen Resch <ReschC@SherwoodOregon.gov>
Subject: Re: LU 2012-015 & LU 2012-012 - eliminate Tonquin Ct. & Signal on slope
 
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
are expecting this email and/or know the content is safe.

Planning Commission-

  I just wanted to bring to your attention a couple facts identified in the
Harsch/Schnitzer/Kittleson written testimony provided 2/7/2022 that might not be that obvious
without a close read as these are important matters to the citizens of Sherwood.
It appears pretty clear that the original Tonquin Court alignment dead-ends up against the
UGB and will require a signal as mentioned previously.
  Just as I was originally concerned it all appears confirmed by Harsch/Schnitzer/Kittleson that
Sherwood will end up with two signals on Oregon Street while one of them is on the slope
up from Tonquin Road.  
Please pay close attention here and find a feasible solution to consolidate to only a single
signal at Ice Age Drive.

Kittleson & Associates Technical Memorandum February 7, 2022 – Page 2 item 2.a.

  Notice that the 'interim cul-de-sac' dead-ends up against the UGB is not mentioned.  You
must look at the map to see the UGB dead-end.

From Kittleson Item 2.a.
2. Compliance with Standards. The current AMP complies with City of Sherwood and Washington

County standards in the long-term.

a. In the near-term, Tonquin Court would terminate in an interim cul-de-sac (that dead-ends up
against the UGB)  with a length

exceeding the 200-foot maximum per City of Sherwood Code Section 16.106.040(E).

However, the long-term extension of Tonquin Court to Ice Age Drive (and removal of the

interim cul-de-sac) resolves this condition and is compliant with City code. 
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 Kittleson & Associates Technical Memorandum February 7, 2022 – Page 3 item 4.b. last
paragraph

  Notice here nested in the last paragraph that a signal will be necessary once some portion of Kerr
develops. 

In this fast paced Light Industrial market I'd think it's highly likely Kerr will develop long before Metro
expands the UGB here.  

I could be wrong, but I'm not aware of a UGB expansion for this area being planned at this time and
even if it was these UGB

expansions seem to be moving-goal-posts.

From Kittleson Item 4.b. last paragraph

As such, we anticipate some level of near-term development of the Kerr property can

occur before the Oregon Street/Tonquin Court intersection will reach sufficient levels to

justify (warrant) installation of a temporary traffic signal based on the traffic volume

criteria.

A single signal on Oregon Street is right for Sherwood.

Matt Langer
Langer's since 1879
21650 SW Langer Farms Parkway
Sherwood, OR 97140
503-956-9220

On Sat, Jan 29, 2022 at 7:39 AM Matt Langer <matt.langer04@gmail.com> wrote:
Erika-
  Thanks Erika.  That sounds fine.  I made a few edits to this version just to clean it up as I
was in a hurry walking out the door when I sent the original  Please use the below for
entering into the record.

Something just doesn't feel right here where we've got a big, out-of-Sherwood developer
buying property in Sherwood next to a small family parcel, then the City starts talking about
Condemning the family property if the smaller family project doesn't comply.  This sure
doesn't feel like the Sherwood I know and I hope our Planning Commission can find a
solution here that is best for all of Sherwood with only one intersection/signal at Ice Age and
both developers on Oregon Street.

1)  Proportionality - Tonquin Court has nowhere near proportional impact to Polley(50%)
and Schnitzer(5%).  The Polley impact is nearly 50% of his building square footage while
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the impact to Schnitzer is less than 5%.  Building square footage is what matters in the end
as this is what creates value to the Developers and City which generates Leasing revenue
and Property Taxes for Sherwood.  For all involved we should be focused on maximizing
building square footage.  Building size proportionality is what matters, not raw land
dedication.

2) Cul-De-Sac Length - The original Tonquin Court concept idea is a dead-end cul-de-sac
up against the UGB and it's well over the maximum length permitted for a cul-de-sac so to
say the newly suggested solution for a cul-de-sac is 'too long' simply does not make any
sense.  In both cases the cul-de-sac is longer than the maximum.

3) UGB Expansion - To think the intersection at Tonquin Court won't need a signal or will
be somewhat 'temporary' doesn't make any sense since the cul-de-sac dead-ends up against
the UGB.  We've all watched the snail-pace at which the UGB is expanded so it only makes
sense that a cul-de-sac that dead-ends up against the UGB is going to be a dead-end for 10-
20+ years if ever expanded in our lifetimes.  Please pay close attention to this one as this
seems very obvious, but somehow seems to have been 'brushed over' in the Planning
Commission meeting Tuesday night as I heard very little concern about the intentionally
planned dead-end cul-de-sac up against the UGB. This should be a red flag for Sherwood
long-term planning.

Regardless of how we got here something just doesn't seem right and having an intersection
with or without a signal on a slope just doesn't make any sense.  Please find a feasible
solution that is a win-win for all Polley, Schnitzer, Kerr, Sherwood and all the other
impacted properties as the current solution only seems to benefit one or two property owners
while negatively impacting other neighbors and all of Sherwood who could potentially
have two signals on Oregon Street which simply is a big-fail and does not represent
Sherwood well.

We need a real solution here for Sherwood.  

Thanks for all your volunteer time.

Matt Langer
Langer's since 1879
21650 SW Langer Farms Parkway
Sherwood, OR 97140
503-956-9220

On Fri, Jan 28, 2022 at 9:59 AM Erika Palmer <PalmerE@sherwoodoregon.gov> wrote:

Hello Matt,
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From: Tim Kerr
To: Eric Rutledge
Subject: Comments for the Record for Polly site and Harsh Site
Date: Tuesday, February 8, 2022 2:51:04 PM

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
are expecting this email and/or know the content is safe.

Eric,

Just wanted to voice my support for both of the above site developments.  While we may not have
the alignment figured out yet from roadway articulation, we are a proponent for the industrial
growth.  As we have always said, our need is access both to Oregon Street thru Tonquin loop, and
future access to Ice Age. We believe there can be a mutually beneficial access arrangement between
the three parties.  I would ask that Planning Commission considers this when making decision.  “To
and Thru” for roadway and utilities is essential to the promise the City made when we Annexed. 
That is out expectation, and needs to occur thru conditions of above two applications.

Thanks for your consideration.

Tim Kerr
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From: Glen Southerland
To: Eric Rutledge
Cc: Mimi Doukas
Subject: RE: Question on driveway location
Date: Tuesday, June 21, 2022 11:08:26 AM
Attachments: image001.png

We sent you safe versions of your files.msg
7971 20220621 Final 120-Day Extension.pdf
Cooperative Development Agreement - Sherwood (3.30.22) - Final.pdf

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
are expecting this email and/or know the content is safe.

Mimecast Attachment Protection has deemed this file to be safe, but always exercise caution when opening files.

Hi Eric,

Given the time constraint, Bruce has authorized us to extend the timeline to September 21st and

request a hearing continuance to July 12th on his behalf.

Also attached is the private agreement between Schnitzer Properties, Kerr, and Polley for the
construction of SW Laurelwood Way.

Please let me know if this works for you or if there is something else needed.

Thank you,
Glen Southerland, AICP
AKS ENGINEERING & FORESTRY, LLC
P: 503.563.6151 Ext. 166 | www.aks-eng.com | southerlandg@aks-eng.com

From: Eric Rutledge <RutledgeE@SherwoodOregon.gov> 
Sent: Tuesday, June 21, 2022 10:42 AM
To: Glen Southerland <southerlandg@aks-eng.com>
Cc: Mimi Doukas <MimiD@aks-eng.com>
Subject: RE: Question on driveway location

EXTERNAL EMAIL: This email originated from outside AKS Engineering & Forestry.

Hi Glen,

Can we expect a continuance and 120-day extension today? If not we’ll work to finalize the staff
report and get out at the end of the day.

Thanks,

Eric Rutledge
City of Sherwood
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COOPERATIVE DEVELOPMENT AGREEMENT 
 
This Cooperative Development Agreement (the “Agreement”), dated as of March 30, 2022 (the 
“Effective Date”), by and among Sherwood Commerce Center, LLC, an Oregon limited liability 
company (“SCC”), Bruce Polley and Karen Polley, each an individual (collectively, the 
“Polleys”) and Tonquin Industrial Complex, LLC, an Oregon limited liability company (“TIC”), 
each a “Party”, and together with SCC and the Polleys, the “Parties”. 
 


Recitals 
 


A.  The Polleys own certain real property located in the City of Sherwood, Oregon 
(the “City”), Washington County Tax Lot No. 2S128C000500 (the “Polley Property”). 


 
B. The Polleys have submitted a land use application (LU 2021-015 SP) (the “Polley 


Application”) to the City Planning Commission (the “PC”), which remains subject to approval 
by the PC, pursuant to which the Polleys have proposed an industrial development (the “OSBP”) 
on the Polley Property. 


 
C. SCC owns certain real property located in the City, Washington County Tax Lot 


Nos. 2S128C000600, 2S1330000401, 2S1330000403, 2S1330000200, 2S1330000300, and 
2S1330000201 (collectively, the “SCC Property”). 


 
D. SCC has (i) submitted a land use application (LU 2021-012 SP / CUP / VAR) (the 


“SCC Phase 1 Application”) to the PC, which was approved by the PC on February 22, 2022, 
pursuant to which SCC will construct an industrial development (the “Sherwood Commerce 
Center Phase 1”) on SCC Property and (ii) intends to submit a land use application (the “SCC 
Phase 2 Application”, and together with SCC Phase 1 Application, the “SCC Application”) to the 
PC with respect to Phase 2 of the Sherwood Commerce Center (the “Sherwood Commerce 
Center Phase 2”, and together with the Sherwood Commerce Center Phase 1, the “Sherwood 
Commerce Center”), to be located on SCC Property. 


 
E. TIC owns certain real property located in the City, Washington County Tax Lot 


No. 2S133BB00100, 2S1330000400, and 2S1330000600 (the “TIC Property”). 
 
F. TIC intends to submit a land use application (the “TIC Application”) to the PC, 


which remains subject to approval by the PC, pursuant to which TIC has proposed an industrial 
development (the “Tonquin Industrial Complex” and together with the Sherwood Commerce 
Center and OSBP, each a “Project” and collectively the “Projects”) on the TIC Property. 


 
G. The Parties desire to enter into this Agreement for the mutual development of the 


Projects and hereby acknowledge due consideration in exchange for the obligations, covenants, 
promises, and rights set forth herein. 
 


Cooperative Agreement 
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 In consideration of the mutual recitals and covenants contained herein, the Parties agree 
as follows: 
 


1. Tonquin Court and Related Improvements. The Parties agree that Tonquin Court 
shall be constructed as follows: 


 
a. TIC and SCC agree to design and construct the road currently known as 


Tonquin Court (or any successor, referred to herein as “Tonquin Court”), as depicted on Exhibit 
A attached hereto and as further described in the City’s Tonquin Employment Area Concept 
Plan.  All costs associated with the design, planning and construction of Tonquin Court shall be 
borne by TIC and SCC pursuant to a separate agreement.  Construction of Tonquin Court shall 
be completed on or prior to September 1, 2023.   


 
b. The costs of the design, planning and construction of any sanitary, sewer, 


storm sewer and water utilities, gas, electric, telecommunications, and similar costs, including 
any late-comer fees, credits, and similar amounts, associated with Tonquin Court or which serve 
the Parties (collectively, the “Utilities”) shall be borne on a pro rata basis (the “Proportional 
Share”) amongst the Parties based on each Party’s respective square footage of the constructed 
Sherwood Commerce Center, OSBP, and Tonquin Industrial Complex.  By way of example, 
assuming (i) the Sherwood Commerce Center is comprised of 934,000 square feet, (ii) the 
Tonquin Industrial Complex is comprised of 355,000 square feet and (iii) the OSBP is comprised 
of 120,000 square feet, then SCC, TIC, and the Polleys shall be responsible, respectively, for 
66.29%, 25.2%, and 8.51% of the Proportional Share. SCC shall construct or caused to be 
constructed the Utilities.  A Party’s Proportional Share shall be adjusted based on the square 
footage of each Project as fully constructed.  The location of the Utilities is depicted generally on 
Exhibit B.  The Parties shall obtain up to three (3) bids for the Utilities and shall mutually agree 
upon which bid to utilize in construction of the Utilities. 


 
c. The approximately 25-foot easement/right-of-way between OSBP and 


Tonquin Industrial Complex will be legally modified to allow their joint use (including, but not 
limited to, joint access from Tonquin Ct, site traffic flow, Utilities, and a utility easement for 
SCC). 


 
d. In connection with and furtherance of the foregoing, the Polleys shall 


promptly, and no later than prior to the permit approval for Tonquin Court being issued, dedicate 
a portion of the Polley Property (generally as depicted on Exhibit C attached hereto) for the 
construction of Tonquin Court. The Polleys shall grant SCC and TIC any and all necessary 
Temporary Construction Easements, and any similar or related documents, in a form satisfactory 
to SCC and TIC in their discretion. 


 
e. Any costs contemplated to be shared as set forth in this Section 1 shall be 


promptly paid by a Party when due and payable and within thirty (30) days of written demand by 
another Party.  For the avoidance of doubt, each Party shall be responsible for the frontage 
(except the frontage at the intersection of Tonquin Court and Oregon Street) associated with their 
respective Project. 
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2. Detention Pond. The Parties agree that a storm detention pond (the “Detention 
Pond”), shall be constructed as follows: 


 
a. The Polleys shall design and construct the Detention Pond on the 


southwest corner of the Polley Property in a manner that will serve the capacity needs of the 
OSBP and Tonquin Court in its entirety.  Construction of the Detention Pond shall be completed 
on or prior to September 1, 2023.   


 
b. The construction costs directly related to the Detention Pond shall be 


borne by TIC and SCC in accordance with a separate agreement; provided, however, that the 
Polleys shall pay the aforementioned costs and shall be reimbursed by TIC and SCC within thirty 
(30) days’ written notice.  For the avoidance of doubt, the costs contemplated in the first 
sentence of this section 2(b) do not include any retaining walls, related grading work, 
environmental impact, wetlands mitigation, or similar work or improvements specifically related 
to the OSBP.  All other costs associated with the Detention Pond shall be borne solely by the 
Polleys.  If there is excess capacity in the Detention Pond and either TIC or SCC elect to utilize 
such capacity upon written notice to the Polleys, TIC and/or SCC shall pay the costs associated 
with their respective use of the Detention Pond.  All proportional use shall be based on the 
impervious square footage of OSBP and Tonquin Court that drain to the Detention Pond. 


 
c. The design for the Detention Pond shall be subject to the written approval 


of all Parties.  The Parties shall obtain up to three (3) bids for the Detention Pond and shall 
mutually agree upon which bid to utilize in construction of the Detention Pond. 


 
d. The Parties shall use best efforts in collaborating with the Authorities 


Having Jurisdiction (“AHJ”) so that the Detention Pond is a public pond that is operated, 
maintained, and otherwise controlled by the AHJ. 


 
e. The Polleys will promptly, and prior to the permits being issued for 


Tonquin Court, dedicate land or grant an easement to the City for maintenance of the Detention 
Pond.  The Polleys will work collaboratively and expeditiously with the City to make the 
Detention Pond a regional facility that will be owned and maintained by the City.  Except as 
expressly set forth in this Section 2, TIC and SCC shall have no liability with respect to the 
Detention Pond. 


 
 


3. OSBP. The Polleys hereby agree to, within sixty (60) days of the Effective Date, 
amend the Polley Application and submit the same to the PC for approval, in a form substantially 
in compliance with the depiction attached hereto as Exhibit D.  The Parties hereby agree that 
neither TIC nor SCC shall have any liability with respect to the Polley Application or the OSBP; 
nor shall TIC nor SCC make any guarantee as to (i) approval by the City of the OSBP or (ii) any 
square footage desired by the Polleys with respect to OSBP.  


 
 
4. Cooperative Development of the Projects. With respect to the approval, design, 


and construction of the Projects, the Parties hereby agree as follows: 
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a. The Parties shall promptly grant to the other Parties, as is reasonably 


necessary, any temporary construction easements or other access required for any work 
associated with grading or other development of a Project. 


 
b. The Parties hereby approve the development and construction of the 


Sherwood Commerce Center and any conditions imposed thereon by the PC as of the Effective 
Date.   


 
c. The Parties agree that any decision of the PC or other body with respect to 


a Project shall be final, binding and conclusive on the Parties and cannot be reviewed or 
appealed for any reason by any party.  


 
d. The Parties agree that they shall not in any way, either directly or 


indirectly, oppose, threaten to oppose, disparage, or otherwise delay any planning, design, or 
construction efforts (including any permitting process), associated with any Project.  Any appeals 
or opposition shall be rescinded prior to the date hereof. 


 
e. The Parties agree that they shall not seek to amend, modify, supplement, 


or otherwise change any planning documentation, policy, ordinance, law, rule, regulation, or 
resolution of any AHJ that would adversely affect the development of any Project as described 
herein. 


 
f. The Parties agree that they shall not encourage any third party to act in 


violation of this Section 4.  The Parties further agree that this Section 4 shall be binding on any 
affiliate, consultant, successor or assign of any Party.  


 
 
5. General.  


 
a. Cooperative Nature.  The Parties agree that they shall promptly execute 


and deliver any applications, permits, documents required by the City or the County of 
Washington, Oregon (the “County”), and any other reasonably requested document, certificate, 
application, or instrument (including any such requirement by a Party’s lending institution) 
related to the terms described herein in furtherance of the rights and obligations to be performed 
hereunder.  The Parties further agree to work collaboratively and diligently with the City and 
County in furtherance of the obligations required to be performed hereunder. 


 
b. Effect of Agreement; Severability; Amendment; Assignment. The terms of 


this Agreement shall be effective immediately and shall supersede any previous agreements 
(whether verbal or in writing) amongst any Party. Any such previous agreement is hereby 
deemed null and void ab initio. Should any provision of this Agreement be determined to be 
void, invalid, unenforceable or illegal for whatever reason, or otherwise not approved by the 
City, the County, or any other applicable governing body, such provision(s) shall be null and 
void; provided, however, that the remaining provisions of this Agreement shall be unaffected 
thereby and shall continue to be valid and enforceable.   This Agreement (including the Exhibits 
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attached hereto) constitutes the entire agreement amongst the Parties with respect to each Party’s 
respective Project described herein.  This Agreement may not be amended, modified, or 
supplemented unless expressly done so in a writing executed by all Parties.  This Agreement may 
not be assigned, by operation of law or otherwise by any Party, without the written consent of the 
non-assigning Parties. 


 
c. Indemnity.  To the fullest extent permitted by law and except as limited 


hereunder, each Party releases and shall indemnify, defend and hold harmless the other Parties, 
their affiliates and lenders and each of their respective officers, agents, employees, 
representatives, consultants and contractors, from and against any and all claims, damages, losses 
and expenses, including, but not limited to, reasonable attorney’s fees, which  arise out of or 
result from any act or conduct of the given Party, its employees, agents, breach of this 
Agreement or any negligent, reckless or illegal act or omission of the given Party, any 
subcontractor or independent contractor engaged by a Party, anyone directly or indirectly 
employed by them or anyone for whose acts any of them may be liable.   


 
d. Dispute Resolution.  The Parties shall be permitted to, as set forth herein, 


pursue any remedy at law or equity upon a breach of this Agreement by any Party; provided, 
however, that no Party shall be entitled to seek or recover special, punitive, incidental, 
consequential damages, or any similar damages (including loss of rent or building square 
footage) except as explicitly set forth herein.  In the event of a dispute between the Parties hereto 
as to a breach of this Agreement, the Parties agree to first attempt to mediate their dispute.  Each 
party shall bear its own cost of counsel in the mediation effort, but they shall each bear the cost 
of the mediator and the mediation facilities equally. If the dispute cannot be resolved through 
mediation, any Party may initiate litigation. If mediation is not successful and any action, or 
other proceeding (other than mediation) is brought in connection with this Agreement, the 
substantially prevailing party, as determined by a final non-appealable judgment of a court of 
competent jurisdiction, shall be entitled to recover from the other party the reasonable costs, 
expenses and attorneys’ fees incurred in such action. 


 
e. Authority to Execute Agreement; Conflicts.  Each Party acknowledges and 


confirms that it has full and lawful authority to execute this Agreement and perform as 
contemplated hereunder.  Each Party further hereby represents and warrants that the execution 
and delivery of this Agreement, and performance of the terms hereunder, does not and will not 
result in a violation of any other agreement (either verbal or in writing), mortgage, administrative 
action, governmental approval, legal judgment, or similar action.  Each Party hereby represents 
and warrants that there are no pending actions or claims related to each Party’s respective project 
described herein. 


 
f. Time of the Essence.  The obligations contained in this Agreement are 


time sensitive and require the prompt attention, delivery, and efforts of all Parties and their 
consultants.  Time is of the essence for this Agreement.    


 
g. Counterparts. This Agreement may be signed on any number of 


counterparts with the same effect as if the signatures were on the same instrument when 
counterparts containing signatures from all of the Parties are obtained by SCC.  A signed 
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counterpart transmitted by electronic means or facsimile shall be deemed sufficient to bind the 
transmitting party when sent, but any party submitting its signature in that fashion shall also be 
obligated to mail an originally signed counterpart to the other party promptly thereafter. 


 
h. Confidentiality.  The Parties and any affiliates, owners, members, agents, 


consultants, or other third parties shall keep confidential all matters concerning the terms of this 
Agreement and the negotiations which led to it and shall not disclose the fact or substance of the 
negotiations or the terms to anyone without the prior written consent of all Parties.  
Notwithstanding the foregoing, the provisions and preceding negotiations may (i) be revealed to 
a Party’s consultants, attorneys and lenders so long as each such recipient is advised of the 
necessity for them to also maintain the confidentiality of the information and (ii) be disclosed to 
the City for the limited purposes of the City’s involvement and approval as described herein. 


 
i. Binding Effect.  This Agreement shall be binding on the Parties and all 


affiliates, successors, and assigns, including any transferee of any Party’s respective property as 
described herein.  Except as set forth herein, this Agreement shall not create any rights or 
benefits to parties other than the Parties.  Nothing contained in this Agreement shall be deemed 
to create a relationship of partnership, joint venture or any other relationship between the Parties 
except as explicitly set forth herein. 


 
j. Miscellaneous. Preparation of this document by either Party or their agent 


and its submittal to the other party shall not be deemed to impose any obligation or legal liability 
from either party to the other.  This Agreement is not intended to be binding until it is executed 
and delivered by all parties hereto.  


 
[Signature Page to Immediately Follow.] 







 


 Member


Tim Kerr 
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Exhibit A 
 


Tonquin Court 
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Exhibit B 
 


Utilities1 


 


 
1 Utilities also include gas, electric, telecommunications, and similar costs. 
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Exhibit C 
 


Dedication Area 
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Exhibit D 
 


Tonquin Ct. Preliminary Grading Exhibit 
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