
           

TIGARD CITY COUNCIL  

MEETING DATE AND TIME: October 20, 2015 - 6:30 p.m.

MEETING LOCATION: City of Tigard - Town Hall - 13125 SW Hall Blvd., Tigard, OR 97223

PUBLIC NOTICE:

Times noted are estimated.

Assistive Listening Devices are available for persons with impaired hearing and should be scheduled for

Council meetings by noon on the Monday prior to the Council meeting. Please call 503-639-4171, ext. 2410

(voice) or 503-684-2772 (TDD - Telecommunications Devices for the Deaf).

Upon request, the City will also endeavor to arrange for the following services:

•        Qualified sign language interpreters for persons with speech or hearing impairments; and

•        Qualified bilingual interpreters.

Since these services must be scheduled with outside service providers, it is important to allow as much lead

time as possible. Please notify the City of your need by 5:00 p.m. on the Thursday preceding the meeting by

calling: 503-639-4171, ext. 2410 (voice) or 503-684-2772 (TDD - Telecommunications Devices for the Deaf).
 

VIEW LIVE VIDEO STREAMING ONLINE:  

http://live.tigard-or.gov 

 
Workshop meetings are cablecast on Tualatin Valley Community TV as follows:

Replay Schedule for Tigard City Council Workshop Meetings - Channel 28 

Every Sunday at 12 a.m.

Every Monday at 1 p.m. 

Every Thursday at 12 p.m. 

Every Friday at 10:30 a.m.

SEE ATTACHED AGENDA 

  

 

http://live.tigard-or.gov


TIGARD CITY COUNCIL  

MEETING DATE AND TIME: October 20, 2015 - 6:30 p.m.

MEETING LOCATION: City of Tigard - Town Hall - 13125 SW Hall Blvd., Tigard, OR 97223

             

6:30 PM
 

1. WORKSHOP AND BUSINESS MEETING
 

A. Call to Order
 

B. Roll Call
 

C. Pledge of Allegiance
 

D. Call to Council and Staff for Non-Agenda Items
 

2.
 

JOINT MEETING WITH THE TIGARD TRANSPORTATION ADVISORY COMMITTEE -

6:35 p.m. estimated time
 

3.
 

DISCUSSION ON SIDEWALK GAP PROGRAM - 7:25 p.m. estimated time

 

4.
 

DISCUSSION ON A PARKS AND RECREATION CHARGE - 7:55 p.m. estimated time

 

BUSINESS MEETING
 

5.
 

CONTINUED QUASI-JUDICIAL PUBLIC HEARING: APPEAL OF HERITAGE

CROSSING ZONE CHANGE AND SUBDIVISION (ZON2015-00002, SUB2015-00001

AND VAR 2015-00001) - 9:10 p.m. estimated time

 

6. NON AGENDA ITEMS
 

7. EXECUTIVE SESSION:  The Tigard City Council may go into Executive Session. If an Executive

Session is called to order, the appropriate ORS citation will be announced identifying the applicable

statute. All discussions are confidential and those present may disclose nothing from the Session.

Representatives of the news media are allowed to attend Executive Sessions, as provided by ORS

192.660(4), but must not disclose any information discussed. No Executive Session may be held for

the purpose of taking any final action or making any final decision. Executive Sessions are closed to

the public.
 

8. ADJOURNMENT - 9:45 p.m. estimated time
 

  

 



   

AIS-2330       2.             

Workshop Meeting

Meeting Date: 10/20/2015

Length (in minutes): 50 Minutes  

Agenda Title: Tigard Transportation Advisory Committee (TTAC) / City Council
Joint Meeting

Prepared For: Buff Brown, Community Development 

Submitted By: Buff Brown, Community Development

Item Type: Joint Meeting-Board or Other Juris. Meeting Type: Council
Workshop
Mtg.

Public Hearing: No Publication Date: 

Information

ISSUE 

This is the joint meeting of the Tigard Transportation Advisory Committee (TTAC) and the
Tigard City Council as described in the TTAC Bylaws Section XI, Item C.

STAFF RECOMMENDATION / ACTION REQUEST

No action.  Discussion only.

KEY FACTS AND INFORMATION SUMMARY

Joint meeting with Transportation Advisory Committee: The Tigard Transportation Advisory
Committee meets annually with the City Council to share information and receive
feedback regarding Council priorities for TTAC. 

The TTAC has been staffed by Mike McCarthy (Engineering), Buff Brown (Community
Development), attended as needed by Carissa Collins (Finance), and is currently chaired by
Kevin Watkins, long-time Tigard resident. 

TTAC members wish to discuss and seek direction on how they can be engaged in
implementing the Strategic Plan, support improvements to transit service, and participate in
identifying and solving transportation problems in Tigard.  The individual perspectives of
TTAC members represent a diverse but mutually-supported range of viewpoints.  The
committee plans to bring a set of policy objectives for moving forward.

In addition, the Pedestrian Bicyclist Subcommittee (PBS) will give an overview of some of
their activities, including doing trail counts, their 2016 Work Plan, and supporting the
Tigard Tour de Parks event.   



 

OTHER ALTERNATIVES

N/A

COUNCIL GOALS, POLICIES, APPROVED MASTER PLANS

Strategic Vision: "to be the most walkable community in the Pacific Northwest where people
of all ages and abilities enjoy healthy and interconnected lives."

Council Resolution No 09-14 formed the TTAC in 2009, and Resolution 14-56 was the latest
modification to the bylaws.  The important bylaw clauses:
 
SECTION I. CHARGE AND DUTIES
…
C. It shall be the function of the Committee to act as an advisory body to the City Council
and city staff pursuant to these bylaws.
 
D. The Committee shall create and maintain a project list, which designates in order of
priority, the projects for which city motor vehicle fuel tax revenue is to be used.
 
E. TTAC may serve in an advisory role to staff and Council on a broad range of relevant
transportation issues reflecting city priorities and work program capacity, including: 

Project prioritization for funding in the Capital Improvement Program1.
Preparation of multimodal transportation system plans and corresponding transportation
financing/ capital investment programs

2.

Developing funding mechanisms and sources to implement transportation projects3.
Traffic safety4.
Input on project development and concept design.5.

....
SECTION XI. ANNUAL REPORT OF THE COMMITTEE
...
C. The Annual Report may be in the form of a joint meeting with Council.

Tigard Ordinance
3.65.270 Use of Tax Revenues.
…
3. The Tigard Transportation Advisory Committee shall create and maintain a project list,
which designates in order of priority, the projects for which net revenue shall be used
subsequent to sufficient funds being collected to fully finance and pay for the Greenburg
Road/Highway 99/Main Street intersection improvements. If, at anytime, the Transportation
Advisory Committee has not designated a project for funding, all funds collected pursuant to
this chapter shall be maintained in the Tigard City Gas Tax Fund until such time as the



Transportation Advisory Committee designates a priority project for the use of such funds.
(Ord. 09-12; Ord. 08-20; Ord. 06-21).

DATES OF PREVIOUS COUNCIL CONSIDERATION

On September 16, 2014, the Tigard Transportation Advisory Committee (TTAC) held its
annual joint meeting with the City Council.
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Workshop Meeting

Meeting Date: 10/20/2015

Length (in minutes): 30 Minutes  

Agenda Title: Discussion on Sidewalk Gap Program

Prepared For: Toby LaFrance, Finance and Information Services 

Submitted By: Carissa Collins, Finance and Information Services

Item Type: Update, Discussion, Direct Staff Meeting Type: Council
Workshop
Mtg.

Public Hearing: No Publication Date: 

Information

ISSUE 

Report to Council on staff progress in developing a Pedestrian System Gap Program to be
included in future Tigard Capital Improvement Program

STAFF RECOMMENDATION / ACTION REQUEST

City Council provide direction to staff in the development of a Pedestrian Sidewalk Gap
Program.

KEY FACTS AND INFORMATION SUMMARY

Based on direction received during the budget committee hearings, staff was charged with
doing an analysis of the city's sidewalk inventory and identifying gaps within that system. No
additional resources were provided by the Budget Committee.  The analysis is intended to be
a high level analysis.  Should the city establish and fund a sidewalk gap program, a more
detailed analysis will be performed.  It is likely that the more detailed analysis would be similar
to the multi-year plans done for the Pavement Management Program.

Attached to this agenda are three documents: 

A memo from staff outlining the process to date, the methodology used, and the
findings.

1.

A map of all gaps in sidewalks, trails, and pedestrian crossings in Tigard2.
A map of identified priority gaps in sidewalks, trails, and pedestrian crossings based
upon the methodology outlined in the attached memo.

3.

At this time, staff is seeking the following guidance from Council: 

Taking into account that this is a high level analysis, is the staff analysis heading in the
right direction?

1.



Are there other factors that Council would like staff to consider?2.
Council has a second workshop to discuss sidewalk gaps scheduled for November 17th. 

Staff intends to bring information on potential funding sources.  Are there any that
Council advises staff to include?

a.

Is there additional information Council would like staff to provide that has not been
covered?

b.

3.

OTHER ALTERNATIVES

Do not move forward with the development of a Pedestrian Sidewalk Gap Program.

COUNCIL GOALS, POLICIES, APPROVED MASTER PLANS

Strategic Plan - To become the most walkable city in the Pacific Northwest where people of
all ages and abilities enjoy healthy and connected lives.

DATES OF PREVIOUS COUNCIL CONSIDERATION

N/A

Fiscal Impact

Fiscal Information:

Based on a high level analysis presented in the attached memo, the cost of filling all sidewalk,
trail, and pedestrian connection gaps in Tigard will cost approximately $150,000,000.  The
attached memo outlines a methodology for a first level prioritization that excludes certain
projects, bringing the total cost down to approximately $49,000,000.

Attachments

Memo

All Gaps

Priority Gaps



City of Tigard

Memorandum

To: Mayor & City Councilors

From: Sidewalk Gap Analysis Group

Re: Pedestrian System Gap Analysis

Date: September 29, 2015

As an outcome of the FY 2016 Budget Hearings, staff was directed to conduct an analysis and 
identify any gaps in the city’s inventory of its sidewalk system. Identifiable gaps include 
sidewalks, trails, and street crossings. The following are the stages that the group took to 
develop a methodology for defining citywide gaps; determining program benefits, tools, and 
results.

Stage 1 was to provide definitions of what is considered to be a sidewalk, trail, or signal 
crossing.

Sidewalk
An area specifically delineated and constructed for pedestrian use 
located behind a curb but within the rights of way or within an 
easement specifically established for that purpose.

Sidewalk Gap
Any loss of continuous sidewalk; and/or where any parcel or group of 
parcels is lacking sidewalks while the adjoining parcels have 
continuous sidewalks.

Walkways & Paths

Walkways can be built from the street, sidewalk or shared use path to 
a building, or can be created in parks or other public spaces. They can 
be hard (cement, brick, pavers, blacktop) or soft (gravel, wood mulch, 
sand).

Crossing Gap

A connection (street, trail, pedestrian generator, etc.) to a street with 
more than 5,000 Average Daily Traffic (ADT), or a railroad, freeway, 
creek, or other barrier – that is more than 300 feet from a crossing 
point (marked crosswalk).



Stage 2 outlines the methodology used to determine the types of indicators that are important 
in filtering the current inventory. The indicators were compiled into two segments: Benefits and 
Costs. Below is the list of criteria that can be used in the development of qualified list of 
potential projects from the current inventory:

Benefits of a Pedestrian System Gap Program
Near Schools Having adequate sidewalks and trails near schools provides 

significant benefit in providing a walk based travel option 
for students.  This analysis includes public schools (K-12) in 
the Tigard Tualatin School District.  Community 
Development’s Safe Routes to School (SRTS) Coordinator 
indicated a ½ mile buffer around schools is adequate in 
identifying potential walk shed gaps.

Near Transit Areas within ¼ mile of a transit stop or station.  This 
represents a reasonable distance a person would walk to a 
transit stop.

Factors Influencing Costs associated with a 
Pedestrian System Gap Program

Cost Deflators
City Owned Property Gaps located on city owned property have the potential of 

having lower cost as the city does not have to acquire land 
for the project

In Right of Way Gaps located on public right of way have the potential of 
having lower cost as the city does not have to acquire right 
of way for the project

Cost Inflators
Wetlands Wetlands have the potential to increase cost due to 

designing structures that avoid or mitigate impacts sensitive 
areas

Presence of Open 
Drainage Ditches

Gaps located along streets with open ditches are likely to 
have higher costs as in most cases the project will involve 
having to address drainage

Presence of Steep Slopes The presence of steep slopes has the ability to increase cost 
because of additional design solutions that are typically 
necessary to accommodate the sidewalk or trail (e.g., slope 
stabilization, retaining walls)



There were several factors that were identified which will likely affect overall project costs. To 
obtain a qualified list of potential projects the following factors were taken into consideration:

Factors for Included Gaps Factors that Excluded Gaps
Near Schools Removal of dead end-no connector streets such as cul-

de-sacs and short dead end streets.
Near Transit Removal of gaps with two or more cost inflators
Gaps with cost deflators Removal of gaps that are likely to be pursued as projects 

through other funding sources (e.g., CIP)
Gaps with no, or one, cost 
inflator

Stage 3 reflects the cost methodology used for developing the qualified list for improvements
within the City of Tigard. 

After removing dead-ends and gaps likely to be funded through other means, the remaining 
gaps were ranked for likely cost comparison based upon the presence of cost modifiers. Cost 
modifiers are defined as gaps that occur in the presence of wetlands, open drainage ditches or 
slopes exceeding 25%, which significantly increase the cost of a project.

Below are the rates used in estimating costs:

Sidewalks per linear foot $250
Trails per linear foot $150
Crossings, per crossing installed $20,000

Stage 4 shows the cost of the various improvement types:

Other

Total miles of existing sidewalks within Tigard =   189
Total miles of all sidewalk gaps within Tigard   =     95
Total miles of sidewalk gaps identified as being located within priority benefit areas and not 
containing high cost related indicators        =    36



Estimated total cost to address all priority sidewalk gaps  =  $47,600,000

Trails
Total miles of all existing trails within Tigard  =  18.2
Total miles of all trails gaps within Tigard  =  6.1
Total miles of trails gaps identified as being located within priority benefit areas and not 
containing high cost related indicators  = 1.4
Estimated total cost to address all priority trails gaps  =  $1,100,000

Crossings
Total number of street crossing gaps within Tigard  =  131
Total number of staff recommended street crossings  =  13
Estimated total cost to address street crossing gaps  =  $260,000

Estimated total cost to address all gaps identified as being located within priority benefit 
areas and not containing high cost inflators indicators  =  $49,000,000.

While it is difficult to cost out all the gaps in Tigard, in order to fund the gaps that were 
excluded in this analysis is roughly estimated to cost an additional $100,000,000 due to the 
additional cost inflators.  This would bring the cost of filling every sidewalk, trail, and 
crossing gap up to approximately $150,000,000.
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Workshop Meeting

Meeting Date: 10/20/2015

Length (in minutes): 75 Minutes  

Agenda Title: Discussion on Parks & Recreation Charge

Prepared For: Toby LaFrance Submitted By: Norma
Alley,
Central
Services

Item Type: Update, Discussion, Direct
Staff

Meeting Type: Council
Workshop
Mtg.

Public Hearing 
Newspaper Legal Ad Required?: 

No 
 

Public Hearing Publication
Date in Newspaper: 

Information

ISSUE 

Staff will update Council on the development of a Park and Recreation Charge.

STAFF RECOMMENDATION / ACTION REQUEST

Staff requests feedback from Council on policy issues in developing the Park and Recreation
Charge.

KEY FACTS AND INFORMATION SUMMARY

During the Budget Committee meetings, the committee considered the course of Tigard's
General Fund and the services it supports: Police, Library, Community Building, and Parks. 
The General Fund revenues grow approximately 3.5% annually, while expenses grow 4.0%
annually.  Tigard has taken actions in prior years to limit cost growth and has added
incremental revenues.  The Budget Committee decided to take a different direction with the
Fiscal Year 2016 budget; moving Parks to a separate fund modeled after a utility.  The
Committee chose parks because of the need to develop and maintain the parks purchased
with the $17 million Park Bond that has expanded Tigard's park acreage by 30 percent.  The
direction in the FY 2016 budget is to fund parks using a utility fee that will be paid as part of
the utility bill.

This workshop will update Council on: 

The project purpose1.



A survey of other jurisdictions in Oregon that have implemented a similar fee2.
Cost layers and scenarios the study will consider3.
Issues requiring Council direction in order to calculate the Park and Recreation Charge 4.
Project schedule including scheduled workshop on November 17, 2015 and Park and
Recreation Charge Hearing in January 2016.

5.

OTHER ALTERNATIVES

Council can choose to seek additional information prior to providing direction.  This will
extend the timeline of when Council can consider a potential Park and Recreation Charge.

COUNCIL OR CCDA GOALS, POLICIES, MASTER PLANS

Provide recreation opportunities for the people of Tigard.

Make Downtown Tigard a place where people want to be.

DATES OF PREVIOUS CONSIDERATION

Budget Committee Meetings on April 20, 27, and May 4 2015

Attachments

PARC PowerPoint Pres



Parks and 
Recreation 
Charge
Todd Chase AICP, LEEDAP

October 20, 2015

City of Tigard



Page 2FCS GROUP

Presentation Outline

 Project purpose

 Parks utility fee surveys

 Parks and Recreation Charge (PARC) modeling scenarios

 Potential issues

 Project timeline



Page 3FCS GROUP

Purpose
 To identify a reliable source of revenue for parks ongoing operations and 

maintenance (O&M)

 Reasons for a PARC
– Maintenance gets more expensive the longer it is deferred.

– Other financing mechanisms (e.g., system development charges) help construct capital assets, not 
maintain them.

– Expenditures increasing each year, the main source of funding for maintenance (General fund) is a 
limited resource with many demands.

– Tigard’s Park Bond expanded park land by 30%.  Currently there is not a means to develop and 
maintain the additional parks.

11.67 FTE

565 Acres



Page 4FCS GROUP

Parks Utility Fee Survey

Medford Talent West Linn Gresham

Fee Name Park Utility Fee Park Utility Fee Parks Maintenance 
Fee

Police, Fire, and Parks 
Fee

Date Adopted Summer, 2005 Summer, 2007 Summer, 2007 Fall, 2012

Cost Basis of 
Charge

Parks O&M and 
debt service on 
major parks project.

Parks O&M and 
recreational 
programs.

Parks O&M and debt 
service.

General parks 
expenditures.

Monthly Charge $2.95 per ERU 
(ERU = one 
residential unit or 
one business 
occupant).

$3.00 per ERU 
(ERU = one 
residential unit or 
10 employees).

$13.01 per SFD and
$12.35 per MF unit
(residential-only 
charge).

$7.50 per unit flat rate; 
residential and non-
residential (approx. $0.38 
to parks).

Revenue
Generated for 
Parks

$2,605,000 in 2015-
17 biennium 
($1.3 million per 
year)

$108,000 in FY 
2015-16

$3,153,000 in 2015-17 
biennium
($1.6 M per year)

Approx. $185,000 in FY 
2015-16 earmarked for 
parks



Page 5FCS GROUP

Parks Utility Fee Survey (cont.)

Medford Talent West Linn Gresham

Low-Income 
Discount

There is no low-
income program.

There is no low-
income program (City 
works with United Way 
and other non-profits). 

A low-income discount is 
available, reducing the 
fee by one-half the 
regular rate.

A low-income 
discount assistance 
program is also 
available.

Vacancy 
Adjustments

Vacancy 
reductions only for 
commercial 
businesses.

No vacancy
adjustments.

Multifamily vacancy 
adjustment based on 
citywide vacancy rate.

Multifamily accounts 
get a discount based 
on average vacancy 
rate in area.

Escalation Can escalate per 
consumer price 
index for Portland, 
OR MSA annually.

No escalation
considered.

Cannot exceed 5 
percent annual 
adjustment.

No escalation 
considered.
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PARC Models & Scenarios

Study several cost scenarios
 Current parks maintenance

 Deferred parks maintenance

 Identified capital improvement projects

 Development of current parks land inventory

 Development and Maintenance of new parks

 Introduction of a recreational program

 Inclusion of special community assets

 Existing revenue sources to offset expenses



Page 7FCS GROUP

Issues

 Basis of Charge
– Determine which costs to include

 Cost Allocation Techniques 
– Charge to residential, non-residential, etc.

– Charge by service unit, flat rate, park proximity, etc.

 New expenses incurred to operate and maintain parks utility
– Billing, administration, collections, etc.

 Future debt repayment and reserves
– PARC as funding source for debt repayment

 Fiscal policies
– O&M reserve requirement, etc.
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Timeline



Todd Chase, AICP, LEEDAP

Principal
503.841.6543

Contact FCS GROUP:

(425) 867-1802
www.fcsgroup.com
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Workshop Meeting

Meeting Date: 10/20/2015

Length (in minutes): 30 Minutes  

Agenda Title: Heritage Crossing Continuation

Submitted By: John Floyd, Community
Development

Item Type: Public Hearing - Quasi-Judicial Meeting Type: Council
Workshop
Mtg.

Public Hearing: Yes Publication Date: 

Information

ISSUE 

Shall Council accept and consider revised application materials when considering a land use
appeal regarding the Heritage Crossing Zone Change and Subdivision (ZON2015-00002,
SUB2015-00001, and VAR2015-00001).

STAFF RECOMMENDATION / ACTION REQUEST

Staff recommends that Council: 
Find that the revised application materials submitted on September 29, 2015 to
constitute a significant change to the application;

1.

Reject the revised documents to comply with Tigard Development Code 18.390.080.D.4
(Changes to the application during the review period); and

2.

Complete its initial decision-making process without considering the new materials, and
deny the appeal as recommended on July 14, 2015, in order to comply with ORS 227.178.

3.

KEY FACTS AND INFORMATION SUMMARY

On September 8, Council moved to re-open the record for the Heritage Crossing appeal. The
applicant requested this action to enable the submittal of a revised proposal for Council's
consideration. The timing of this request is unusual in that Council has not yet deliberated on
the documents and testimony presented on July 14 and September 14, nor has Council
provided specific direction or feedback to staff or the applicant regarding the original
proposal. Additionally, neither the Planning Commission or the community have had an
opportunity to deliberate or provide thoughtful input on the revisions for Council's
consideration.

On September 29, the applicant submitted a complete set of revised application materials,
which are attached for Council's consideration. The revised materials include the following
changes to the original application: 



The zoning map amendment (R-12 to R-7) would be reduced from 9.10 to 6.03 acres
(66% of the project site).
The proposed density of the project would be increased from 53 to 62 units (21%
increase).
Modifications to the internal street improvements and Hall Boulevard frontage.
Modifications to the conclusions and recommendations of the associated technical
impact studies.

Procedures for Significant Changes to an Application under Review

When considering the revised materials, the Tigard Development Code directs Council to
determine whether or not the new material constitutes a significant change to the application
(18.390.080.D.4). Staff has reviewed the revised materials, and recommends that Council find
the alternative proposal to constitute a significant change from the original application. This is
based on the following facts: 

The revisions would result in a 21% increase in proposed dwelling unit density.
The proposal would result in a split-zoning of the property, which was not presented to
the Planning Commission for their consideration, nor was it discussed or requested by
the Planning Commission during their deliberations.
The change has necessitated amendments to all plan sheets, the project narrative, and the
required technical impact studies which have not been fully reviewed by all affected
agencies.

If Council believes the revisions are a significant change, then Council must take one of the
following three actions as required by the Tigard Development Code (18.390.080.D.4). 

Reject the new documents and continue to process the existing application without
considering the new materials.

1.

Continue to process the existing application, and allow the applicant to resubmit a new
application with the proposed significant changes to be processed independently.

2.

Temporarily suspend the original application while processing a new application with the
significant changes.

3.

Due to the late date of this request by the applicant, only the first option can be reasonably
expected to comply with state statute regarding the timely issuance of a final decision, as there
is insufficient time to process two independent applications. The City is obligated to provide a
final decision within 245 days of the application being deemed complete.   With the applicant
forcing completeness on March 25, 2015, the city must take final action by November 25,
2015. Pursuant to ORS 227.178, neither the City nor the applicant can extend this date any
further.

Given this lack of time, any review of the revised application of September 29 would be
rushed, would provide insufficient due process for affected parties, and would not be
consistent with good planning practices or city values regarding public participation or



inclusion in the planning process.

OTHER ALTERNATIVES

In lieu of taking final action on the original application, Council could request that the
applicant withdraw the current application and pursue the revised materials as a new
application.

Council could find the revised application materials do not constitute a significant change to
the application, and consider the revised materials in making a decision on the concurrent
zone change, subdivision, and adjustment to street standards.  To approve the revised
materials, Council would have to make findings that all three approval criteria applicable to a
quasi-judicial zone change are met, in addition to approval criteria for the associated
subdivision and adjustment to street standards.  In preparation for this alternative, staff has
prepared a memo that discusses how the revised application is noncompliant with the City's
approval criteria for a zone change. 

COUNCIL GOALS, POLICIES, APPROVED MASTER PLANS

 

DATES OF PREVIOUS COUNCIL CONSIDERATION

July 14, 2015
September 8, 2015

Attachments

Staff Memorandum to Council

Letter from Applicant

Revised Proposal of September 29, 2015 (Plans)

Revised Proposal of September 29, 2015 



City of Tigard

Memorandum

To: Honorable Mayor Cook and Tigard City Council

From: John Floyd, Associate Planner

Re: Appeal of the Planning Commission’s Final Order for the Heritage Crossing 
Zone Change and Subdivision (ZON2015-00002/SUB2015-00001/VAR2015-
00001)

Date: October 1, 2015

Background Information and Proposed Changes

On May 18th, 2015, the Tigard Planning Commission held a public hearing to consider the 
Heritage Crossing Project, a quasi-judicial zoning map amendment and 53 lot residential 
subdivision.  The Planning Commission denied the application in a 5-1 vote.  In response, the 
applicant filed an appeal.

On July 14th, 2015, the Council held a public hearing to consider the appeal at that hearing, the 
record was closed with a provision for final written argument by the applicant no later than July 
28th, 2015.  

On September 8th, 2015, the Council was scheduled to deliberate and make a decision on the 
application, but at the request of the applicant, the record was re-opened to allow submittal of 
new information.

On September 29th the applicant submitted a complete set of revised application materials to be 
considered by Council at an October 20th hearing.  Changes from the original application 
include the following:
 The zoning map amendment (R-12 to R-7) was reduced from 9.10 to 6.03 acres (66% of 

the project site).
 The proposed density of the project was increased from 53 to 62 units (21% increase).  
 Modification of internal street improvements and Hall Boulevard frontage.
 Modification to the urban forestry plan.
 Modification to technical impact studies to account for the above changes.



Upon review of the new information, staff finds that the revised application constitutes a 
significant change to the application, and recommends Council:

1. Find that the revised application materials submitted on September 29, 2015 to 
constitute a significant change to the application;

2. Reject the revised documents to comply with Tigard Development Code 18.390.080.D.4 
(Changes to the application during the review period); and

3. Complete its initial decision-making process without considering the new materials, and 
deny the appeal as recommended on July 14, 2015, in order to comply with ORS 
227.178.

Approval Criteria

If Council finds no significant change to the application, then the revised application must be 
found consistent with approval criteria set forth in the Tigard Development Code.  

The revised application submitted on September 29 has bypassed Planning Commission review.   
However, staff finds that the reasons for Planning Commission’s denial of the original 
application also apply to the revised application.  

 The applicant has not demonstrated compliance with all applicable Comprehensive Plan 
policies, with at least 17 specific policies identified by staff as not being met, particularly 
pertaining to Chapter 2 (Land Use) and Chapter 10 (Housing);

 The applicant has not demonstrated compliance with all applicable implementing 
ordinances, in particular Title 1 of the Metro Urban Growth Management Functional 
Plan; and

 The applicant has not provided sufficient evidence of a change in the neighborhood or a 
mistake or inconsistency in the comprehensive plan or zoning map as applied to the 
project site.  

To assist Council, should Council wish to consider the revised application, staff has summarized 
and responded to the applicant’s revised project narrative, and other applicable evidence in the 
record where applicable.

Zoning Map Amendment (ZON2015-00002)

“TDC18.380.030.C.1 - 1. Demonstration of compliance with all applicable 
comprehensive plan policies and map designations.” 

Staff Response: Findings regarding noncompliance with applicable City policies are 
discussed below.

“TDC18.380.030.C.2 - Demonstration of compliance with all applicable standards of 



any provision of this code or other applicable implementing ordinance;” 

Staff Response: Findings regarding noncompliance with other applicable implementing 
ordinances are discussed below.

“TDC18.380.030.C.3 - Evidence of change in the neighborhood or community or a 
mistake or inconsistency in the comprehensive plan or zoning map as it relates to the 
property which is the subject of the development application.”

Applicant: “With this evolution of zoning designations and development patterns, 
this property is now an anomaly in the area with the historic R-12 zoning 
designation. The Applicant believes that this site is now a ‘spot zone’ that 
is no longer compatible with the surrounding community.”

Staff Response: The Planning Commission Final Order and associated record do not 
support this conclusion for the original or revised application of 
September 29th.

As detailed in Section III of the Final Order, the R-12 zone was properly 
adopted and reaffirmed by Council in 1983 under Ordinance Nos. 83-24 
and 83-52.  There is no evidence of a mistake in the zoning map.  

The Final Order contains substantial evidence regarding the history of the 
site and adjacent properties (Pages 2-3 and 6-9).  On balance there is 
evidence of more continuity than change in both the neighborhood and 
community goals. The site met the locational criteria and policy goals for 
the R-12 zone in 1983, and on balance the site continues to meet similar 
goals set forth in current Comprehensive Plan policies.  These include the 
placement of land-intensive densities adjacent to transit corridors and 
arterials, proximity to services, and the efficient use of relatively 
unconstrained land.

The application does not support a finding of “spot zoning”. The Tigard 
Community Development Code does not define spot zoning, nor is it 
present in the relevant approval criteria. The term is generally used to 
describe the rezoning of a small lot or parcel of land to benefit a single 
owner, for a use incompatible with surrounding uses, and/or for a use not 
associated with the furthering of a public interest. The project site does not 
meet this description in that it is a large property approximately 80 times 
the size of adjacent lots, was zoned R-12 to further a public purpose, and 
whose R-12 designation continues to further the policies of the Tigard 
Comprehensive Plan.

Despite historical changes in zoning to adjoining sites, staff does not find a 
reason that R-12 adjacent to R-7 presents an inherent conflict or 



compatibility issue.  Both zones are within the Comprehensive Plan 
Designation of Medium Density Residential, and there are many instances 
of situations where the R-12 zone abuts R-7, R-4.5, and R-3.5 zoning 
districts. The application narrative states the R-12 zone is “no longer 
compatible with the surrounding community,” but provides no 
explanation or evidence in the narrative regarding the nature of the 
compatibility issues.  The Tigard Comprehensive Plan provides guidance 
on this issue by defining the term:

“Compatibility — The ability of adjacent and/or dissimilar land 
uses to coexist without aesthetic, environmental, and/or 
operational conflicts that would prevent persons to enjoy, occupy, 
or use their properties without interference. A variety of remedies 
to compatibility conflicts are normally provided in a jurisdiction’s 
land use program; including limited land use designation, buffering, 
screening, site and building design standards, transportation facility 
design, etc.”

Controls regarding height and bulk of new structures are largely governed
by setback and height limits, which are substantially the same between the 
two zones, and include no change in height or setbacks for single-family 
housing (attached or detached), as demonstrated in the applicant’s revised 
narrative (Page 27).   Moreover, the Tigard Community Development 
Code has required density transition standards since at least 1983 to 
facilitate orderly transition between densities and housing types.  This 
includes the 30 foot setback from a less restrictive zone, included in the R-
12 and R-7 setback requirements, and TDC Chapter 18.720 (Design 
Compatibility Standards) which applies to all attached and multi-family
style housing.

In the applicant’s final written argument of July 28, the applicant suggests 
that under the R-12 zone, multi-family style housing is likely on the project 
site, and that off-site impacts could occur as a result of parking lots in 
proximity to the project site boundary. The Tigard Development Code 
anticipates these issues and therefore contains site and building standards 
set forth in chapters such as 18.360, 18.720, 18.725, 18.745 and 18.765.
Similar concerns regarding parking lot impacts could be raised about other 
allowed land uses such as schools, medical centers, religious institutions, 
and community recreation uses which are allowed uses in both the existing 
and proposed zones.

As demonstrated in the evidence and analysis above, this criterion is not 
met and the application cannot be conditioned to meet this standard.  



Comprehensive Plan Policy 2.1.2:  “The City’s land use regulations, related plans, and 
implementing actions shall be consistent with and implement its Comprehensive Plan.”

Applicant: “The City Council can find based on substantial evidence that that zoning 
map amendment is consistent with and will implement the plan”

Staff Response: As detailed in this memorandum and other documents in the record, the 
revised proposal to rezone a portion of the project site is inconsistent with 
the Comprehensive Plan.  This policy is not met.

Plan Policy 2.1.5 “The City shall promote intense urban level development in Metro 
designated Centers and Corridors, and employment and industrial areas.”

Applicant: “The site is located along the designated corridor of SW Hall Boulevard, 
and is also surrounded by existing low density neighborhoods. This creates 
a conflict between the Comprehensive Plan goals for urban development 
along corridors and the goals for neighborhood compatibility. The 
proposed combination of zoning districts retains the R-12 designation 
along the Hall Boulevard frontage in alignment with the goals of higher 
densities along designated corridors while placing R-7 where the property 
abuts existing R-7 detached homes. This compromise balances the 
competing goals.”

Staff Response: As discussed above in findings pertaining to 18.380.030.C.3 above, the 
applicant has not established clear evidence of neighborhood 
compatibility concerns based on the difference in zoning districts in 
either the original or revised application.  As a result, this policy does 
not conflict with other Comprehensive Plan policies, and need not be 
balanced with neighborhood compatibility concerns.

In both the original and revised application, the City is being asked to 
take affirmative action in a Metro-designated corridor that (1) would 
reduce the intensity of uses, and (2) would limit or preclude housing 
types.  Council can find the requested zoning map amendment to be 
contrary to the letter and intent of this policy, and uphold the Planning 
Commission denial based in part on this policy not being met.

Plan Policy 2.1.14 Applicants shall bear the burden of proof to demonstrate that land use 
applications are consistent with applicable criteria and requirements of the 
Development Code, the Comprehensive Plan, and when necessary, those of the state 
and other agencies.

Applicant: “This narrative outlines how the Heritage Crossing zone change and 
subdivision applications are consistent or comply with the criteria and 



requirements of the Tigard Development Code and Comprehensive Plan, 
as well as the Metro Functional Plan.”

Staff Response: As discussed in the Planning Commission’s Final Order and draft minutes 
of the hearing, the Planning Commission found that based on the record 
before them, the applicant had not met the burden of proof.  Council can 
find that based upon the revised project narrative, this memorandum and 
other evidence in the record, that this policy is not met by the revised 
application.

Policy 2.1.15.C:  The new land use designation shall fulfill a proven community need 
such as provision of needed commercial goods and services, employment, housing, 
public and community services, etc. in the particular location, versus other appropriately 
designated and developable properties;

Applicant: “There is an overall balance of attached and detached residential land use 
designations through Tigard. This area of Tigard is well served by existing 
R-12 development, particularly south of Highway 99W and SW McDonald 
Street as well as Bonita and SW 72nd Avenue, and there is no specific 
locational need for additional attached housing in this location.”

“It should be noted that long range plans for SW Hall Boulevard have 
changed over time. It was one of several alignments considered in the 
Southwest Corridor Plan refinement process. It was not part of the 
recommended High Capacity design options from in the June 9, 2014 
report from the Steering Committee. Today, SW Hall Boulevard has 
infrequent bus service with a schedule that is greater than 30 minutes 
between busses.”

Staff Response: As documented in the Planning Commission’s Final Order and draft 
minutes, the Planning Commission found insufficient evidence of a need 
for housing built to R-7 standards in this particular location, at the expense 
of other allowed housing types, versus other similarly zoned and 
developable properties across the city. 

As documented in the Final Order regarding the history of the site, the 
locational criteria used to apply the R-12 designation to this site in 1983, 
remain applicable in 2015. These include the placement of land intensive 
densities adjacent to transit corridors and arterials, proximity to services, 
and the efficient use of relatively unconstrained land. None of these 
locational criteria have changed, and there is no demonstrated need in the 
revised application for the removal of presently allowed housing types in 
this area or need for lower density housing in the area.



It should be noted that the long range plans for Hall Boulevard have not 
changed over time.  In 1983 when this zone was applied, Hall Boulevard 
was an arterial and state highway, and one of the few streets to contain 
regular transit service.  The road’s status as an arterial and state highway 
continues today, along with regular transit service available at a bus stop 
immediately adjacent to the site. Tri-Met has also announced plans to 
increase the frequency of service for Bus Line 76 that serves this site, from 
regular to frequent service in the near future, reinforcing the same 
locational characteristics that make R-12 applicable.

As discussed above, the revised application does not meet this policy.

Policy 2.1.15.D: Demonstration that there is an inadequate amount of developable, 
appropriately designated, land for the land uses that would be allowed by the new 
designation;

Applicant: “The land inventory and zoning maps show that there is an adequate 20 
year supply of R-7 and R-12 lands, however much of that land is 
constrained in the near term within the River Terrace district. The land use 
plan was recently adopted, but much of that property awaits urban 
infrastructure before it will be ready to develop. The need for available 
buildable residential land is well established, but it is also supported by the 
2014 Tigard Buildable Land Inventory which shows a need for 621 acres 
of R-7 land, but in 2014 there was only 563 acres available, leaving a 
shortage of 65 acres (Exhibit M). River Terrace will solve this shortage 
over time, but this zone change fills the immediate need for single family 
detached homes.”

Staff Response: This policy requires the City to determine that there is an inadequate 
amount of land for the desired land uses.   When interpreting this policy, 
Council should consider the fact that the applicant can already develop the 
property with detached, single-family homes.  No change in zoning is 
required to achieve this outcome.  

The Final Order found the applicant’s analysis to insufficiently address the
effect of the zone change on the availability of land for all needed housing 
types, and speaks only to the need for R-7 lands, without addressing the 
impact of removing housing types allowed under the existing R-12 zoning.  
If approved, the zone change would restrict or prohibit the development 
of attached single-family and multifamily housing units within the City.  
These are a growing form of needed housing, as discussed below.



In 2013 the Council adopted a Housing Strategies report prepared by 
Angelo Planning Group and Johnson & Reid.  This report illustrated that 
at that time the city had about twice as much buildable land in areas zoned 
R-7 (72.1 net buildable acres) than in areas zoned R-12 (36.7 net buildable 
acres).  The report analyzed the city’s current and future housing needs, 
which included the following conclusions which are relevant to the appeal:
 “In general, there is a need for some less expensive ownership 

units and rental units.”
 “Single family attached units are projected to meet nearly 20% of 

future housing need.”
 “It is projected that in coming decades a greater share of housing 

will be attached types, including attached single family.”
An action to increase minimum lot sizes and restrict attached units would
not be consistent with the needs outlined above.  This policy is not met by 
the original or revised application.

Policy 2.1.15.F:  Land uses allowed in the proposed designation would be compatible, or 
capable of being made compatible, with environmental conditions and surrounding land 
uses;

Applicant: “The key consideration for this proposed zone change is neighborhood 
compatibility.”

“In order to balance the competing comprehensive Plan goals for 
urbanization along designated corridors and the goals for neighborhoods 
compatibility, the application proposes a combination of R-12 zoning 
along the SW Hall Boulevard frontage and R-7 zoning where the property 
abuts the existing low density single family detached neighborhoods. This 
design strikes a balance between the competing goals and creates a livable, 
diverse neighborhood.

Staff Response: As discussed in the Planning Commission’s Final Order and broader 
record, the Tigard Comprehensive Plan and Development Code both 
anticipate and address potential compatibility issues where differing zones 
or housing types abut one another.   Absent clearly identified compatibility 
concerns that are not capable of being mitigated by existing compatibility 
requirements in the development code, there is no conflict that reduces the 
applicability or relevance of other applicable Comprehensive Plan policies.

As discussed in the Planning Commission’s Final Order and previously in 
this memorandum, the Comprehensive Plan defines the term compatibility 
as follows:



“Compatibility — The ability of adjacent and/or dissimilar land 
uses to coexist without aesthetic, environmental, and/or 
operational conflicts that would prevent persons to enjoy, occupy, 
or use their properties without interference. A variety of remedies 
to compatibility conflicts are normally provided in a jurisdiction’s 
land use program; including limited land use designation, buffering, 
screening, site and building design standards, transportation facility 
design, etc.”

Both the existing and proposed zones are intended to accommodate
medium density residential land uses. Both base zone standards and 
Chapters 18.720 (Design Compatibility Standards) and 18.745 
(Landscaping and Screening) exist to ensure transitions between densities 
are harmonious and compatible. In addition, the code allows for lot size 
averaging which would allow the applicant to develop larger lots around 
the edge of the project site, further easing the transition.

The applicant also asserts that it is impossible to develop single-family 
detached homes on the site.  Staff disagrees as the site is flat, 
unconstrained, and other developers have conformed to the R-12 standard 
elsewhere in the City without the need for Planned Development Review 
or variances.  The most recent example being the Solera I (SUB2005-
00023) and Solera II (SUB2011-00001) subdivisions on Greenburg Road, 
where detached single-family homes were built on lots 25 feet wide, and 
averaging 3,063 and 3,193 square feet in size respectively.  These 
dimensions were inclusive of a 30-foot rear yard setback, required because 
the project abuts an R-4.5 zone to the east, which provides both buffering 
and outdoor amenities to the residents. 

In the applicant’s final written argument of July 28, the applicant suggests 
that under the R-12 zone, multi-family housing is likely on the project site, 
and that off-site impacts could occur as a result of parking lots in 
proximity to the project site boundary.  The Tigard Development Code 
anticipates these issues and therefore contains site and building standards 
set forth in chapters such as 18.360, 18.720, 18.725, 18.745 and 18.765. 
Similar concerns regarding parking lot impacts could be raised about other 
allowed land uses such as schools, medical centers, religious institutions, 
and community recreation uses which are all allowed uses in both the 
existing and proposed zones.

As demonstrated above, the applicant has not demonstrated a 
compatibility issue exists in the current situation which would make the 
new land uses significantly more compatible.



Policy 6.1.3: The City shall promote land use patterns which reduce dependency on the 
automobile, are compatible with existing neighborhoods, and increase opportunities for 
walking, biking, and/or public transit.

Applicant: “No evidence in the record demonstrates that more people will drive from 
the R-7 zoning district, or that fewer people will walk, bike, or use public 
transit from the R-7 zoning district… The zoning of the site will not affect 
the use of automobiles, or biking, walking and transit use.”

Staff Response: The policy speaks to “increased opportunities” for walking, biking, and 
public transit.  Few sites in town have this level of proximity to such a 
diversity of services.  To reduce the number of people living within 
proximity to these services would decrease opportunities for walking 
and/or public transit.   

As documented in the Planning Commission’s Final Order and record, 
there are three schools within 0.3 miles of the site, and the City’s largest 
park just beyond the high school.  There is also a neighborhood 
commercial center approximately 0.15 miles from the project site, 
containing retail and restaurants.  Continuous sidewalks connect the 
project site to all of these facilities.

The site is also adjacent to a transit stop for the Tri-Met 76 bus line, soon 
to be upgraded to frequent service (15 minute headways) as part of the 
Southwest Service Enhancement Plan.   As documented in the record, this 
line serves a number of significant employment and town centers, and 
transportation hubs.  

As a result, the Planning Commission found this policy to not be met by 
the original application, and the revised application does not provide new 
evidence that would change this finding.

Policy 10.1.1: The City shall adopt and maintain land use policies, codes, and standards 
that provide opportunities to develop a variety of housing types that meet the needs, 
preferences, and financial capabilities of Tigard’s present and future residents.

Applicant: “Comparing the overall minimum density of the site with R-12 
development with the proposed street network and detached housing 
versus the proposed application, there is a reduction of twelve dwelling 
units. This is a minimal impact to overall housing capacity in Tigard. 
Although it is a permitted use, it is not realistic to assume that this site 
would accommodate multifamily development. It is not compatible and
would face enormous public opposition.”



Staff Response: The revised proposal does not support this policy to maintain land use 
standards that provide opportunities to develop a variety of housing types 
that meet the needs, preferences, and financial capabilities of Tigard’s 
present and future residents because applying the R-7 zone reduces the 
variety of housing types available to Tigard residents from that currently 
allowed.  The revised project narrative speaks to general housing numbers, 
but the applicant has not provided evidence that the larger lot sizes and 
reduction in the variety of housing types that would result from the zone 
change meets the needs, preferences, and financial capabilities of Tigard’s 
present and future residents to a greater degree than that allowed in the 
existing R-12 zone.

Attached single-family residential or detached single-family residential on 
small lots are an important component of the city’s strategy to provide for 
a range of housing types and for providing a more affordable housing type.  
This is not low-income housing but a level of affordability for first time 
home buyers, singles, retirees, and other groups that are having a difficult 
time finding affordable single-family residential options in Tigard’s 
neighborhoods. 

The Housing Strategies Report indicates that “in general, there is a need 
for some less expensive ownership units and rental units.”  This is 
precisely the type of housing that is possible in R-12 but not R-7.

In addition, whether or not a needed housing type faces public opposition 
is not an approval criterion or relevant criterion for zoning map 
amendment, and risks noncompliance with fair housing requirements if 
based solely on a neighborhood’s dislike of a particular housing type.  

This policy is not met.

Policy 10.1.5: The city shall provide for high and medium density housing in the areas 
such as town centers (Downtown), regional centers (Washington Square), and along 
transit corridors where employment opportunities, commercial services, transit, and 
other public services necessary to support higher population densities are either present 
or planned for in the future

Applicant: “SW Hall Boulevard is a Metro designated Corridor. This vicinity carries a 
Medium Density Residential comprehensive plan designation; the zone 
change from R-12 to a combination of R-12 and R-7 will not change the 
plan designation. Preserving the R-12 designation along SW Hall 
Boulevard while allowing the remainder of the site to change to R-7 will 
provide a balance of the competing Comprehensive Plan policies of 
corridor urbanization and neighborhood compatibility. The proposed zone 



change will retain the Medium Density Residential Comprehensive Plan 
designation.”

Staff Response: As previously discussed, the evidence in the record does not support a 
finding that there are competing policies to balance this policy against, as 
issues of compatibility are not supported by evidence in the record.  

As demonstrated in the record, the Tri-Met 76-line connects this property 
to a north-south corridor of destinations including the Beaverton Transit 
Center, Downtown Beaverton, the Washington Square Transit Center, the 
Hall/Nimbus station, the Tigard Transit Center, Bridgeport Village, and 
Legacy Meridian Park Hospital (Attachment “C”).  These stops form a 
corridor of employment opportunities, commercial services, transit 
connections, and other public services necessary to support higher 
population densities along this and other transit lines.    

As contained in their Final Order, the Planning Commission found that 
while both the existing and proposed zoning are intended to provide for 
medium-density housing, the lowering of densities on this site would 
diminish conformance with this policy rather than enhance it.  This policy 
is not met by the revised proposal.

Policy 10.2.5: The City shall encourage housing that supports sustainable development 
patterns by promoting the efficient use of land, conservation of natural resources, easy 
access to public transit and other efficient modes of transportation, easy access to 
services and parks, resource efficient design and construction, and the use of renewable 
energy resources.

Applicant: “The proposed combination zone change with R-12 along SW Hall 
Boulevard and R-7 where the property abuts established low density 
residential neighborhoods to the north, west, and south provides a balance 
between the competing Plan policies for neighborhood compatibility and 
urbanization along designated corridors.”

Staff Response: As previously discussed, the evidence in the record does not support a 
finding that there are competing policies to balance this policy against, as 
issues of compatibility are not supported by evidence in the record.   

As determined in the Planning Commission’s Final Order, the proposal to 
reduce dwelling unit density on this site is inconsistent with this policy in 
that it would result in a less efficient use of residentially designated land, 
would reduce the net benefit provided by the fill of mapped wetlands on 
the property, and would reduce the number of potential households along 



a transit corridor.   Therefore, this policy is not met by the proposed 
application.

Policy 10.2.7: The City shall ensure that residential densities are appropriately related to 
locational characteristics and site conditions such as the presence of natural hazards 
and natural resources, availability of public facilities and services, and existing land use 
patterns.

Applicant: “The proposed combination zone change with R-12 along SW Hall 
Boulevard and R-7 where the property abuts established low density 
residential neighborhoods to the north, west, and south provides a balance 
between the competing Plan policies for neighborhood compatibility and 
urbanization along designated corridors.”

Staff Response: As previously discussed, the evidence in the record does not support a 
finding that there are competing policies to balance this policy against, as 
issues of compatibility are not supported by evidence in the record. 

As determined in the Planning Commission’s Final Order, the R-12 
designation was assigned to this property in 1983 due to its proximity to an 
arterial, a Tri-Met bus line, and to schools and neighborhood commercial.  
The property is flat with limited natural resources and no known natural 
hazards, and is relatively unconstrained compared to other sites within the 
City which may contain steep slopes, riparian resources, floodplain 
hazards, and other limitations.  All of these factors are present today and 
remain relevant to the decision.  Reducing density would not make full use 
of the locational opportunities listed above.  Therefore, this policy is not 
met by either the original or proposed application.

Policy 10.2.8: The City shall require measures to mitigate the adverse impacts from 
differing, or more intense, land uses on residential living environments, such as:
A. orderly transitions from one residential density to another;
B. protection of existing vegetation, natural resources and provision of open space areas; 
and
C. installation of landscaping and effective buffering and screening.

Applicant: “The proposed combination zone change with R-12 along SW Hall 
Boulevard and R-7 where the property abuts established low density 
residential neighborhoods to the north, west, and south provides a balance 
between the competing Plan policies for neighborhood compatibility and 
urbanization along designated corridors.”



Staff Response: As previously discussed, the evidence in the record does not support a 
finding that there are competing policies to balance this policy against, as 
issues of compatibility are not supported by evidence in the record.  

As previously discussed, the Tigard Community Development Code has 
standards to account for changes in density and housing types when they 
abut one another.  The applicant has provided no evidence that 
development consistent with R-12 standards will provide for orderly 
transitions with adjacent development, and that existing compatibility 
standards required in Title 18 are inadequate. The proposed change in 
zoning is not supported by this policy. 

Policy 10.2.9:  The City shall require infill development to be designed to address 
compatibility with existing neighborhoods.

Applicant: “The proposed combination zone change with R-12 along SW Hall
Boulevard and R-7 where the property abuts established low density 
residential neighborhoods to the north, west, and south provides a balance 
between the competing Plan policies for neighborhood compatibility and 
urbanization along designated corridors.”

Staff Response: As previously discussed, the evidence in the record does not support a 
finding that there are competing policies to balance this policy against, as 
issues of compatibility are not supported by evidence in the record.  

This Plan policy is a broadly defined directive that infill development be 
designed to reduce or avoid conflicts with adjoining land uses.  The vehicle 
of compliance is not specified, nor has the applicant established clear 
compatibility issues present under existing zoning, which would justify the 
zone change under this policy.   As a result, the Final Order found that the 
proposed change in zoning is not supported by this policy.   The proposed 
revisions to the zone boundaries remain nonconforming with this policy.

Policy 12.1.3. The City shall maintain and enhance transportation functionality by 
emphasizing multi-modal travel options for all types of land uses.
Policy 12.1.4. The City shall promote land uses and transportation investments that 
promote balanced transportation options.
Policy 12.1.6. The City shall support land use patterns that reduce greenhouse gas 
emissions and preserve the function of the transportation system.

Applicant: “As shown in the Transportation Analysis in Exhibit Q, the proposed 
zone change [proposes] a decrease in density, therefore the impacts to the 
transportation system will be reduced as well. This meets the 



Transportation Planning Rule and the transportation policies adopted by 
Tigard.”

Staff Response: These policies were addressed by the applicant through a single, 
consolidated finding, in an identical manner as the project narrative 
submitted with the application (Project Narrative, Pages 76-77).   As 
discussed in the Final Order of the Planning Commission, the lowering of 
density, the restriction and removal permitted housing types, and the
reduction of potential transportation system users adjacent to a state 
highway, city arterial, bike route, and Tri-Met bus line is contrary to these 
policies. The revised application would still remove or discourage 
presently allowed housing types next to a diversity of transportation 
modes.  The revised application also reduces potential ridership levels that 
could support enhanced services, and does promote land use patterns that 
reduce greenhouse gas emissions. These policies are not met by the revised 
application.

Policy 12.3.1: The City shall continue to support the existing commuter rail and bus 
service in Tigard and will seek opportunities for increased service frequency and 
passenger convenience.

Applicant: “The City Council must find that Plan Policy 12.3.1 is inapplicable because 
it is a direction to the City to support existing commuter rail.  No 
substantial evidence supports the Planning Commission’s findings that the 
R-7 zoning district will be less supportive of the City’s transportation 
system and existing commuter rail…”

Staff Response: The policy is applicable as it calls for the City to “support the existing 
commuter rail and bus service in Tigard”. The Planning Commission’s 
Final Order found the proposed zone change as having the effect of 
diminishing the number of potential riders near an existing bus stop, 
reducing both the number of potential riders that can support enhanced 
service, and reducing potential passenger convenience by reducing the 
number of dwellings near a bus stop.  This policy is not met by the revised 
proposal as potential ridership is still diminished.

Metro Functional Plan
Title 1: Housing Capacity
3.07.120.E: A city or county may reduce the minimum zoned capacity of a single lot or 
parcel so long as the reduction has a negligible effect on the city’s or county’s overall 
minimum zoned residential capacity.

Applicant: “Comparing the overall minimum density of the site with R-12 
development with the proposed street network and detached housing 



versus the proposed application, there is a reduction of twelve dwelling 
units. This is a minimal impact to overall housing capacity in Tigard.”

“Although it is a permitted use, it is not realistic to assume that this site 
would accommodate multifamily development. It is not compatible and 
would face enormous public opposition.”

Staff Response: As acknowledged by the applicant in their May 14 letter to the Planning 
Commission, the terms “negligible” and “residential capacity” are 
undefined in the Metro Functional Plan, Tigard Comprehensive Plan, or 
Tigard Development Code. Council has discretion on how to apply these
terms.

The applicant’s analysis did not provide an assessment on the loss or 
restriction of housing types allowed under the current code, focusing only 
on the reduction of housing units generally.  This represents a potential 
loss of capacity for people wanting or needing to live on smaller lots, or in 
multi-family or attached housing.  As discussed in the Planning 
Commission’s Final Order and elsewhere in the record, the change in 
zoning is likely to have a more than negligible impact to housing diversity 
within the city by reducing the range of allowed housing types on this site 
and the city generally, as identified in the most recent housing needs 
analysis.  

As discussed previously in this memorandum and the Planning 
Commission’s Final Order, the Tigard Development Code addresses 
potential compatibility issues through existing site and building design 
standards where differing housing types abut one another.  

In addition, whether or not a needed housing type faces public opposition 
is not an approval criterion or relevant criterion for zoning map 
amendment, and risks noncompliance with Federal fair housing 
requirements if based solely on a neighborhood’s dislike of a particular 
housing type.  

This requirement is not met by the original or revised proposal.

Subdivision (SUB2015-00001) and Adjustment to Street Standards (VAR2015-00001)

While this memorandum discusses the application in the singular, it is actually a joint request for 
three separate land use approvals (zoning map amendment, subdivision, and an adjustment to 
street standards).  The Planning Commission focused its deliberations on the zoning map 
amendment, and did not deliberate on the subdivision and adjustment application, because it is 
the underlying zoning that determines the dimensional requirements of the subdivision.  



Because the proposed zoning map amendment was not approved by the Planning Commission, 
the other two applications were also denied for noncompliance with the underlying zone.  The 
revised application contains similar dependencies, and a denial of the requested zoning map 
amendment would also necessitate the denial of the associated subdivision and adjustment.
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Zone Change and Subdivision Application 
for Heritage Crossing 

 
General Information 

Applicant: Venture Properties, Inc. 
4230 Galewood Street 
Lake Oswego, Oregon  97035 
(503) 387-7600 
Contact:  Mimi Doukas, AICP, RLA 
 

Engineer/Planner/Natural Resources: AKS Engineering & Forestry 
12965 SW Herman Road, Suite 100 
Tualatin, OR 97062 
503.925.8799 
Contact:  Mimi Doukas, AICP, RLA 
 

Owner Information: Schmidt Acres LLC  
12525 NW Jackson Quarry Rd  
Hillsboro, OR 97124 
 

Property Address: 15435 SW Hall Boulevard 
Tigard, OR  97224 
 

Tax Lot: TL  2S111DA 00400  
 

Acreage: 9.10 acres 
 

Comprehensive Plan Designation: Medium Density Residential 
 

Existing Zoning Designation: R-12  
 

Proposed Zoning Designation: 6.03 acres of R-7 and 3.07 acres of R-12  
 

  
 
Request 
Venture Properties is requesting approval of a Type III Zone Change from 6.03 acres of R-12 to a 
combination of R-7 and R-12 with a 62 lot subdivision for 9.1 acres on Taxlot 2S111DA 00400 with one 
Special Adjustment.  This written narrative, together with preliminary plans and other documentation 
included in the application materials, establishes that the application is in compliance with all applicable 
approval criteria. This documentation represents substantial evidence and provides the basis for the 
Planning Commission to approve the application. 
 

Site Description 
Heritage Crossing (TL 2S111DA 00400) is located on the west side of SW Hall Boulevard and carries a Tigard 
R-12 zoning designation.  The properties to the north, west, and south are all within the city of Tigard and 
carry and R-7 zoning designation.  The land to the east is also within the City of Tigard and zoned primarily 
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R-7 with R-4.5 to the northeast and R-12 to the southeast.  All surrounding properties have been fully 
developed at urban densities. 

The property abuts SW Hall Boulevard to the east, which is under the jurisdiction of ODOT.  Local street 
SW Applewood Avenue stubs into the northern boundary of the site, and local street SW Ashford Street 
stubs into the western project boundary.  Both streets are proposed to extend into and through the 
proposed project.  There are no existing street or pedestrian connections along the southern boundary.   

The site is flat, with a slight grade change from northwest to southeast.  Two marginal wetlands have been 
delineated on the property; they are not identified on the City’s Local Wetland Inventory.  A wetland fill 
application has been submitted to the Oregon Department of State Lands and the Corps of Engineers.  As 
shown in the summary table below, urban infrastructure is available at several points around the property.  
This is the last infill site in this fully developed neighborhood.   

 
DESCRIPTION OF SURROUNDING AREA 
 

Area Jurisdiction Zoning Land Uses 
North Tigard R-7 Single Family detached residential 
South Tigard R-7 Single Family detached residential 
East Tigard R-7 Single-family detached residential  
West Tigard R-7 Single Family detached residential 

 
PUBLIC UTILITIES 
Service Provider Size Location Distance from site 
Water City of Tigard 8” SW Applewood Ave Adjacent (N) 
Water City of Tigard 8” SW Ashford Street Adjacent (W) 
Water City of Tigard 12” SW Hall Boulevard Adjacent (E) 
Sanitary Sewer City of Tigard 8” SW Applewood Ave Adjacent (N) 
Sanitary Sewer City of Tigard 8” SW Ashford Street Adjacent (W) 
Sanitary Sewer City of Tigard 8” SW Hall Boulevard Adjacent (SE) 
Storm Sewer City of Tigard 12” SW Applewood Ave Adjacent (N) 
Storm Sewer City of Tigard 12” SW Ashford Street Adjacent (W) 
Storm Sewer City of Tigard 12” SW Hall Boulevard Adjacent (SE) 

 
TRANSPORTATION 
SW Hall Boulevard is classified as an arterial and is under the jurisdiction of ODOT.  The planned right-of-
way width is 50 feet from centerline.  Existing right-of-way is 30 feet from centerline.   
 
Project Description 
Venture Properties is requesting approval of a Type III Zone Change from R-12 to R-7 and a 53 lot 
subdivision for 9.1 acres on Taxlot 2S111DA 00400 with one Special Adjustment for street improvement 
standards.   
 
For the proposed subdivision design for Heritage Crossing (Exhibit A), the proposed lot sizes vary from 
2,616 square feet to 8,613 square feet, with an average lot size of 4,246 square feet.  The existing street 
stubs of SW Applewood Avenue and SW Ashford Street have been extended into the site connecting to a 
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loop road, and a local street connection to SW Hall Boulevard at the intersection of SW Ashford Street.  A 
water quality and detention facility has been proposed in the southeast corner of the property.  After 
detention and treatment the stormwater will be released into an existing storm line in SW Hall Boulevard.    
The Special Adjustment Standard is to allow for the continuation of the existing street cross sections of 
SW Applewood Avenue and SW Ashford Street to continue into the site for approximately 100 feet before 
intersecting with Schmidt Loop.   
 
This site has remained in farm production as the neighborhoods around it have developed to urban 
densities.  The zoning in this area had evolved to allow R-7 development to surround this site.   
 
History 
In 1983, much of this area was given a zone of R-12.  See map below: 

 
Zoning map adopted in 1983 by Ordinance 83-51 

 

Sattler     Site 

Schmidt Farm 
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“The Sattler Site” 
In 1983 the land to the west was zoned R-4.5 and the land to the north was zoned R-12.  In 1996, Matrix 
Development requested a Comprehensive Plan Amendment and Zone Change (CPA 96-0004/ZON 96-
0003, Exhibit O) was proposed to blend the R-4.5 and R-12 zones to apply R-7 across them to average out 
to the same overall density but one uniform housing type and lot size.  This application was approved on 
the basis that a mistake was made when applying the R-12 zone in 1983.  The property was annexed to 
Tigard in 1981 and assigned a zoning designation of R-5 (old zone for 5,000 sf lots).  At the time, Staff 
could find no record of the zoning changing to R-12, so it was considered a mistake.   
 
In reviewing the zoning history in this area from 1982 to 1983, it is easy to see the confusion and why it 
may have been considered a mistake.  In 1982 and 1983 the City of Tigard did a complete update to the 
Comprehensive Plan and Zoning Map.  There were several stages of adoption and the land use 
designations changed through the course of this update within the Heritage Crossing area.  In addition, 
this was the time that the zoning nomenclature changed; R-7 became R-4.5, R-5 became R-7, and A-12 
became R-12.  A summary of the adopting Ordinances is listed below.   
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Ordinance History in 1982-1984 
Ordinance 83-10  March 2, 1983 – Adopting the Findings, Policies and Implementation Strategies Element 
of the Tigard Comprehensive Plan (no maps) 
 
Ordinance 83-16  March 16, 1983 – An Ordinance adopting the Comprehensive Plan Map of the Tigard 
Comprehensive Plan 

 
 

Comprehensive Plan Map from Ordinance 83-16 

Detail 
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Ordinance 83-17  March 16, 1983 – An Ordinance adopting the Interim Zoning Map of the Tigard 
Comprehensive Plan 

 
 
Ordinance 83-24  May 10, 1983 – An Ordinance ratifying the Text and Maps of the Comprehensive Plan 
 (no maps) 
 

Interim Zoning Map from Ordinance 83-17 

Detail 
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Ordinance 83-51 November 9, 1983 – An Ordinance Adopting Findings and Amending the Comprehensive 
Plan Map and Zoning District Map (CPA 12-83 PCM) 

 
 

Comprehensive Plan Map from Ordinance 83-51 

Detail 
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Zoning Map from Ordinance 83-51 

Detail 
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Ordinance 83-52 November 9, 1983 – An Ordinance Repealing Ordinance No. 82-77, 82-78, 82-79, 82-81, 
82-89, 83-04, 83-05, 83-07, 83-10, 83-24, and Ratifying the Text and Maps of the Comprehensive Plan and 
the Community Development Code.   

 

Comprehensive Plan Map from Ordinance 83-52 

Detail 
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Zoning Plan Map from Ordinance 83-52 

Detail 
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The property to the south of Heritage Crossing also has a current designation of R-7.  It appears that this 
zone was applied in Ordinance 83-51, although Ordinance 83-52 includes a conflicting map; both were 
adopted at the same hearing.   Subsequent City Zoning maps reflect the R-7 zone of 83-51.   
 
The land on the east side of SW Hall Boulevard is primarily zoned R-7, with the R-12 district beginning at 
the southeast corner of the Heritage Crossing site.  Current zoning is shown below:   
 

 
Current Zoning Map 

 
With this evolution of zoning designations and development patterns, this property is now an anomaly in 
the area with the historic R-12 zoning designation.  The Applicant believes that this site is now a ‘spot 
zone’ that is no longer compatible with the surrounding community.  In order to meet the density 
requirements of the R-12 zone, a project must contain primarily attached homes.  This property is 
surrounded by single family detached homes.  SW Hall Boulevard provides a more appropriate transition 
boundary for a change in housing type.   
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III. Tigard Development Code 
Chapter 18.370 VARIANCES AND ADJUSTMENTS 

18.370.010 Variances… 
18.370.020 Adjustments 

A. Purpose. The purpose of this section is to establish two classes of special variances: 
1. “Development adjustments” which allow modest variation from required 

development standards within proscribed limits. Because such adjustments 
are granted using “clear and objective standards,” these can be granted by 
means of a Type I procedure, as opposed to the more stringent standards of 
approval and procedure for variances. 

2. “Special adjustments” which are variances from development standards which 
have their own approval criteria as opposed to the standard approval criteria 
for variances contained in Section 18.370.020.C. 

Response: Venture Properties is requesting one special adjustment that will be reviewed as a Type 
II application.  A request is made to provide an alternate street section for the proposed 
local street extensions of SW Ashford Street and SW Applewood Avenue to match the 
street sections to the north and west.  These streets were built as 32 feet curb-to-curb 
with five foot curb-tight sidewalks and then street trees on the outside of the sidewalks, 
and parking on one side.  Venture proposes to continue this street section for the short 
100 foot sections until they intersect with Schmidt Loop.   

B. Development adjustments…. 
C. Special adjustments. 

1. Adjustments to development standards within subdivisions (Chapter 18.430). 
The director shall consider the application for adjustment at the same time 
he/she considers the preliminary plat. An adjustment may be approved, 
approved with conditions, or denied provided the director finds:… 

Response: No adjustments to the development standards is requested; this criterion does not apply.   

2. Adjustment to minimum residential density requirements (Chapter 18.510). The 
Director is authorized to grant an adjustment to the minimum residential 
density requirements in Section 18.510.040, by means of a Type I procedure, 
as governed by Section 18.390.030 as follows:… 

Response: No adjustments to the minimum density standards is requested; this criterion does not 
apply.   

3. For adjustments to density requirements in Washington Square Regional Center, 
the standards of Section 18.630.020.E apply. 

Response: This property is not located within the Washington Square Regional Center; this criterion 
does not apply.   

4. For modifications to dimensional and minimum density requirements for 
developments within the Washington Square Regional Center that include or 
abut designated water resource overlay areas, the standards of Section 
18.630.020.F apply. 

Response: This property is not located within the Washington Square Regional Center; this criterion 
does not apply.   

5. Adjustment to access and egress standards (Chapter 18.705)…. 
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Response: No access spacing adjustments are requested; this criterion does not apply.     

6. Adjustments to parking standards (Chapter 18.765)…. 

Response: No adjustments to the parking standards is requested; this criterion does not apply.   

7. Adjustments to sign code (Chapter 18.780)…. 

Response: No adjustments to the sign code is requested; this criterion does not apply.   

8. Adjustments to wireless communication facilities (Chapter 18.798)…. 

Response: No wireless communication facilities are proposed; this criterion does not apply.   

9. Adjustments for street improvement requirements (Chapter 18.810). By means of 
a Type II procedure, as governed by Section 18.390.040, the director shall 
approve, approve with conditions, or deny a request for an adjustment to the 
street improvement requirements, based on findings that the following 
criterion is satisfied: Strict application of the standards will result in an 
unacceptably adverse impact on existing development, on the proposed 
development, or on natural features such as wetlands, bodies of water, 
significant habitat areas, steep slopes or existing mature trees. In approving 
an adjustment to the standards, the director shall determine that the potential 
adverse impacts exceed the public benefits of strict application of the 
standards. 

Response: Venture Properties is requesting one special adjustment that will be reviewed as a Type 
II application.  A request is made to provide an alternate street section for the proposed 
local street extensions of SW Ashford Street and SW Applewood Avenue to match the 
street sections to the north and west.  These streets were built as 32 feet curb-to-curb 
with five foot curb-tight sidewalks and then street trees on the outside of the sidewalks, 
and parking on one side.  Venture proposes to continue this street section for the short 
100 foot sections until they intersect with Schmidt Loop.   

This alternative design collapses the planter strip and provides a standard curb to curb 
with that allows parking on both sides.  There is no adverse impact to public safety.   

10. Adjustments to downtown connectivity standards (Section 18.610.025). This 
adjustment applies to the location of required connections; adjustments to the 
design of the required improvement are subject to Section 18.370.020.C.11. By 
means of a Type II procedure, as governed by Section 18.390.040, the director 
shall approve, approve with conditions, or deny a request for an adjustment 
to the connectivity standards, based on findings that the following criteria are 
satisfied:… 

Response: This property is not located within the downtown district; this criterion does not apply.   

 
Chapter 18.380 ZONING MAP AND TEXT AMENDMENTS  

18.380.010 Purpose  
The purpose of this chapter is to set forth the standards and process governing legislative 
and quasi-judicial amendments to this title and the zoning district map. These will be 
referred to as “zoning map and text amendments.” It is recognized that such amendments 
may be necessary from time to time to reflect changing community conditions, needs and 
desires; to correct mistakes; and/or to address changes in the law.  
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18.380.030 Quasi-Judicial Amendments and Procedures to this Title and Map  
A.  Quasi-judicial amendments. Quasi-judicial zoning map amendments shall be undertaken 

by means of a Type III-PC procedure, as governed by Section 18.390.050, using standards 
of approval contained in subsection D of this section. The approval authority shall be as 
follows:  

1.  The commission shall decide zone change applications which do not involve 
comprehensive plan map amendments;  

2.  The commission shall make a recommendation to the council on an 
application for a comprehensive plan map amendment; and  

3.  The commission shall make a recommendation to the council on a zone 
change application which also involves a concurrent application for a 
comprehensive plan map amendment. The council shall decide the 
applications on the record as provided by Chapter 18.390.  

Response: Venture Properties is requesting a zone change from R-12 to a combination of R-12 and 
R-7. Both zones implement the Medium Density Residential Comprehensive Plan 
designation.  Only a zone change is requested so this application will be decided by the 
Planning Commission.   

B. Standards for making quasi-judicial decisions. A recommendation or a decision to approve, 
approve with conditions or to deny an application for a quasi-judicial amendment shall 
be based on all of the following standards:  

1.  Demonstration of compliance with all applicable comprehensive plan policies 
and map designations;  

Response: Findings for compliance with applicable comprehensive plan policies are provided below. 

2.  Demonstration of compliance with all applicable standards of any provision 
of this code or other applicable implementing ordinance; and 

Response: Findings for compliance with applicable development code standards are provided below. 

3.  Evidence of change in the neighborhood or community or a mistake or 
inconsistency in the comprehensive plan or zoning map as it relates to the 
property which is the subject of the development application.  

Response: As described in the introduction, this region has changed substantially since the R-12 
zoning was first applied in 1983.  While the Schmidt farm remained in agricultural 
production, the neighborhoods around it have developed to urban densities with lot sizes 
of 4,000 to 6,000 square feet.  In addition, the zoning in this area has evolved to allow R-
7 development to surround this site on all four sides.   

In 1983, much of this area was given a zone of R-12.  In 1983, the single zones were named 
to reflect the general lot sizes, so R-7 meant 7,000 square foot lots, R-5 meant 5,000 
square foot lots.   The multi-family zones were units per acre as they are today.  See map 
below: 
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Zoning map adopted in 1983 by Ordinance 83-51 

Sattler     Site 

Schmidt Farm 
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Current Zoning Map 

 

“The Sattler Site” - In 1983 the land to the west was zoned R-4.5 and the land to the north 
was zoned R-12 according to Ordinance 83-51 (Exhibit N).  In 1996, Matrix Development 
requested a Comprehensive Plan Amendment and Zone Change (CPA 96-0004/ZON 96-
0003 – Exhibit O) that proposed to blend these the R-4.5 and R-12 zones to apply R-7 
across the entirety of the property to average out to the same total number of units but 
one type of housing and a uniform lot size.  This application was approved on the finding 
that a mistake was made when applying the R-12 zone.  The property was originally 
annexed to Tigard in 1981 and the entire site was assigned a zoning designation of R-5 
(old zone for 5,000 sf lots).  In 1996, Staff could find no record of the 1983 zone change 
to R-12, so it was determined to be a mistake.   The application was approved and the R-
7 zone was applied to the entire property, followed by a subdivision to develop the 
property.  This is a significant change in the community from when the R-12 zone was 
applied to the Schmidt farm.   If a mistake was not actually made in 1983, then a mistake 
was make in the 1996 decision.  Either way, this is a major change to the land use 
character of this region.   

The property to the south of Heritage Crossing also has a current designation of R-7 and 
was built out with 5,000 square foot lots with single family detached homes.  The land on 
the east side of SW Hall Boulevard is primarily zoned R-7, with the R-12 district beginning 
at the southeast corner tip of the Heritage Crossing site.   
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The two subdivisions located to the east of SW Hall Boulevard, to the southeast located 
along Langtree and Bonaventure Streets and on Bond and Church are zoned as R-12 but 
developed before minimum density standards were in place, so they have a density at an 
R-7 level of development (roughly 7 units to the acre).  Another large lot in this R-12 area 
was developed with the Tigard Friend Church. Generally, development in this area is 
consistently built at the R-7 level, with smaller lots and single-family detached homes. 

With this evolution of zoning designations and development patterns, this property is 
now an anomaly in the area with the historic R-12 zoning designation.  The Applicant 
believes that this site is now a ‘spot zone’ that is no longer compatible with the 
surrounding community.   

C.  Conditions of approval. A quasi-judicial decision may be for denial, approval, or approval 
with conditions as provided by Section 18.390.050. A legislative decision may be approved 
or denied.  

18.380.040 Record of Amendments  
The director shall maintain a record of amendments to the text and map of this title in a 
format convenient for the use of the public and in accordance with Chapter 18.220.  

Chapter 18.390 DECISION-MAKING PROCEDURES 
18.390.020 Description of Decision-Making Procedures  

A.  General. All development permit applications shall be decided by using one of the 
following procedure types. The procedure type assigned to each action governs the 
decision-making process for that permit, except to the extent otherwise required by 
applicable state or federal law. The director shall be responsible for assigning specific 
procedure types to individual permit or action requests, as requested. Special alternative 
decision-making procedures have been developed by the city in accordance with existing 
state law, and are codified in Section 18.390.070.  

B.  Types defined. There are four types of decision-making procedures, as follows:  
1.  Type I Procedure. Type I procedures apply to ministerial permits and actions 

containing clear and objective approval criteria. Type I actions are decided by 
the director without public notice and without a public hearing.  

2.  Type II Procedure. Type II procedures apply to quasi-judicial permits and 
actions that contain some discretionary criteria. Type II actions are decided 
by the director with public notice and an opportunity for a hearing. If any 
party with standing appeals a director’s Type II decision, the appeal of such 
decision will be heard by the hearings officer.  

3.  Type III Procedure. Type III procedures apply to quasi-judicial permits and 
actions that predominantly contain discretionary approval criteria. Type III 
actions are decided by the Hearings Office (Type III-HO), the Planning 
Commission (Type III-PC), or Design Review Board (Type III-C) with 
appeals to or review by the City Council.  

4.  Type IV Procedure. Type IV procedures apply to legislative matters. 
Legislative matters involve the creation, revision, or large-scale 
implementation of public policy. Type IV matters are considered initially by 
the Planning Commission with final decisions made by the City Council. 

C.  Summary of permits by decision-making procedure type. Table 18.390.1 summarizes the 
various land use permits by the type of decision-making procedure.  
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Table 18.390.1 (abbreviated)  
Summary of Permits by Type of Decision-Making Procedure Type 

Type II (18.390.040) Cross-Reference(s)  
Permit/Land  
      Access/Egress Adjustment   

 
18.370.020.C.3.b 

     Subdivision Without Planned Development
1 

 18.430.070 

Type IIIB (18.390.050) Planning Commission  
        Zone Map/Text Change/Quasi-Judicial  18.380.030.B  

Response: As shown in Table 18.390.1, the proposed zone change is a Type IIIPC review by the 
Planning Commission.  By combining the Zone Change application with a Type II 
Subdivision, both applications were reviewed together by the Planning Commission, and 
appealed together to the City Council.    

18.390.050 Type III Procedure 
A.  Preapplication conference. A preapplication conference is required for all Type III 

actions. The requirements and procedures for a preapplication conference are described 
in 18.390.080.C. 

Response: A preapplication meeting was held on the proposed subdivision.  Notes are included in 
Exhibit D.  This criterion is met. 

B.  Application requirements. 
1.  Application forms. Type III applications shall be made on forms provided by 

the director as provided by 18.390.080.E.1. 
2.  Content. Type III applications shall: 

a.  Include the information requested on the application form; 
b.  Address the relevant criteria in sufficient detail for review and action; 
c.  Be accompanied by the required fee; 
d.  Include two sets of pre-stamped, pre-addressed envelopes for all 

persons who are property owners of record as specified in subsection 
C of this section. The records of the Washington County Department 
of Assessment and Taxation shall be the official records for 
determining ownership. The applicant shall demonstrate that the 
most current assessment records have been used to produce the 
notice list; 

e.  Include an impact study. The impact study shall quantify the effect 
of the development on public facilities and services. The study shall 
address, at a minimum, the transportation system, including 
bikeways, the drainage system, the parks system, the water system, 
the sewer system, and the noise impacts of the development. For 
each public facility system and type of impact, the study shall 
propose improvements necessary to meet city standards and to 
minimize the impact of the development on the public at large, 
public facilities systems, and affected private property users. In 
situations where the community development code requires the 
dedication of real property interests, the applicant shall either 
specifically concur with the dedication requirements, or provide 
evidence which supports the conclusion that the real property 
dedication requirement is not roughly proportional to the projected 
impacts of the development. 
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Response: The application forms are included in Exhibit C.  The applicable approval criteria has been 

addressed in this narrative.  A check for the review fee was submitted with the land use 
application package.  Two sets of mailing envelops will be provided to the City using labels 
provided by City Staff upon completeness.  An Impact Study has been included as Exhibit 
L.  The Impact Study also references the Transportation Impact Analysis (Exhibit Q), a 
Storm Drainage Report (Exhibit R), and an Arborist Report (Exhibit J).  This criterion is met.   

C.  Notice of hearing…. 

Response: The City of Tigard will provide all required public notification.  This criterion is met.   

D.  Conduct of the hearing…. 

Response: The Tigard Planning Commission conducted the public hearing according to the standards 
of this section.   

E.  The decision process. 
1.  Basis for decision. Approval or denial of a Type II administrative appeal or 

Type III action shall be based on standards and criteria, which shall be set 
forth in the development ordinance, and which shall relate approval on denial 
of a discretionary permit application to the development ordinance and, when 
appropriate, to the comprehensive plan for the area in which the development 
would occur and to the development ordinance and comprehensive plan for 
the city as a whole. 

2.  Findings and conclusions. Approval or denial of a Type II administrative 
appeal or Type III action shall be based upon and accompanied by a brief 
statement that explains the criteria and standards considered relevant to the 
decision, states the facts relied upon in rendering the decision and explains 
the justification for the decision based on the criteria, standards, and facts set 
forth. 

3.  Form of decision. The review authority shall issue a final order containing the 
above-referred findings and conclusions, which either approves, denies, or 
approves the permit or action with conditions. The review authority may also 
issue any intermediate rulings as they see fit. 

4.  Decision-making time limits. A final order for any Type II administrative 
appeal or Type III action shall be filed with the director within 10 business 
days after the close of the deliberation. 

Response: The applicable approval criteria has been addressed in this narrative with the support of 
the attached documents.  The Staff Report and the City Council’s Decision will also be 
based on the same applicable approval criteria and findings of fact.  This criterion will be 
met.   

F.  Notice of decision…. 

Response: The City of Tigard will provide the Notice of Decision per the requirements of this section. 

G.  Final decision. 
1.  Final decision, effective date and appeal. The decision of the Planning 

Commission or hearings officer in a Type III action is final for purposes of 
appeal on the date notice of the decision is mailed. Any party with standing 
may appeal a Type III decision to the City Council by filing a notice of appeal 
with the director within 10 business days of the date notice of the decision is 
mailed. The notice of appeal shall be in the form specified in 
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18.390.040.G.2.a.ii. The procedures of subsections C through F of this section 
shall be forwarded in the appeal. 

2.  Final decision on appeal. The decision of the City Council on any Type III 
appeal is the final decision of the city and is final and effective on the date 
notice of the decision is mailed. 

Response: The Tigard Planning Commission rendered a decision and issue a notice of decision with 
the effective date of the decision.  After a decision was rendered, the Applicant appealed 
to the City Council.  After public testimonty, the City Council will render a decision on the 
appeal and issue a notice of decision with the effective date of the decision.     

 
Chapter 18.430 SUBDIVISIONS 

18.430.020 General Provisions 
A.  Approval through two-step process. An application for a subdivision shall be processed 

through a two-step process: the preliminary plat and the final plat. 
1.  The preliminary plat shall be approved by the Approval Authority before the 

final plat can be submitted for approval consideration; and 
2.  The final plat shall reflect all conditions of approval of the preliminary plat. 

Response: This application requests approval of a preliminary plat.  After approval, Venture 
Properties will apply for Final Plat approval that incorporates the adopted conditions of 
approval.   

B.  Compliance with ORS Chapter 92. All subdivision proposals shall be in conformity with 
all state regulations set forth in ORS Chapter 92, Subdivisions and Partitions. 

Response: ORS Chapter 92 has been implemented through the adoption of the Tigard Community 
Development Code; by showing compliance with the Tigard Development Code, this 
application will be in compliance with the standards of ORS Chapter 92.  This provision is 
met.   

C.  Future re-division. When subdividing tracts into large lots, the Approval Authority shall 
require that the lots be of such size and shape as to facilitate future re-division in 
accordance with the requirements of the zoning district and this title. 

Response: None of the proposed lots are designed to allow for future redivision, and the zoning does 
not allow for any additional dwelling units.    

D.  Lot averaging, Lot size may be averaged to allow lots less than the minimum lot size 
allowed in the underlying zoning district as long as the average lot area for all lots is not 
less than allowed by the underlying zoning district. No lot created under this provision 
shall be less than 80% of the minimum lot size allowed in the underlying zoning district. 

Response: The proposed lots in Heritage Crossing vary in size from 2,616 square feet to 8,613 square 
feet.  This application utilizes the lot size averaging provision for each proposed zoning 
district.  For the proposed R-7 district the average lot size is 5,059 square feet which 
exceeds the minimum lot average lot size of 5,000 square feet.  For the proposed R-12 
district the average lot size is 3,193 square feet which exceeds the minimum lot average 
lot size of 3,050 square feet.  It should be noted that the lot width standards do not apply 
when lot size averaging is used per DIR2013-00002.   

E.  Temporary sales office. Temporary sales offices in conjunction with any subdivision may 
be granted as set forth in Chapter 18.785, Temporary Uses. 
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Response: If a temporary sales office is desired when the subdivision is constructed, Venture 

Properties will submit a separate application for a Temporary Use.   

F.  Minimize flood damage. All subdivision proposals shall be consistent with the need to 
minimize flood damage. 

Response: The Heritage Crossing property is not located within a floodplain area or within an area 
prone to flooding. 

G.  Floodplain dedications. Where land filling and/or development is allowed within and 
adjacent to the 100-year floodplain outside the zero-foot rise floodway, the City shall 
require consideration of the dedication of sufficient open land area for a greenway 
adjoining and within the floodplain. This area shall include portions at a suitable elevation 
for the construction of a pedestrian/bicycle pathway within the floodplain in accordance 
with the adopted pedestrian bicycle pathway plan. 

Response: As previously stated, the Heritage Crossing property is not located within a floodplain 
area.  

H.  Need for adequate utilities. All subdivision proposals shall have public utilities and 
facilities such as sewer, gas, electrical, and water systems located and constructed to 
minimize flood damage. 

Response: All proposed infrastructure will be public and located underground and constructed to 
minimize flood damage.    Service will be provided to each individual lot for sewer, water, 
electricity, and gas.   

I.  Need for adequate drainage. All subdivision proposals shall have adequate drainage 
provided to reduce exposure to flood damage; and 

Response: The proposed subdivision has been designed with a full stormwater conveyance, 
detention, and treatment system.  A full preliminary Storm Drainage Report has been 
provided in Exhibit R. 

J.  Determination of base flood elevation. Where base flood elevation has not been provided 
or is not available from another authoritative source, it shall be generated for subdivision 
proposals and other proposed developments which contain at least 50 lots or five acres 
(whichever is less). 

Response: As previously stated, the Heritage Crossing property is not located within a floodplain 
area.  

18.430.030 Approval Process… 
A.  Review of preliminary plat. Review of a preliminary plat for subdivision shall be processed 

by means of a Type II procedure, as governed by Chapter 18.390, using approval criteria 
contained in Section 18.430.040. An application for subdivision may also be reviewed 
concurrently with an application for a planned development, as governed by Chapter 
18.350. 

Response: The Heritage Crossing preliminary plat will be processed as a Type III application.   

B.  Review of final plat. Review of a final plat for subdivision shall be processed by means of 
a Type I procedure, as governed by Chapter 18.390, using approval criteria contained in 
Section 18.430.070. 

Response: A final plat application will be submitted for review after approval of the preliminary plat.   
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C.  Approval period. Preliminary plat approval by the Approval Authority shall be effective for 
a period of 1-1/2 years from the date of approval. The preliminary plat shall lapse if: 

1.  A final plat has not been submitted within a 1-1/2 year period; or 
2.  The final plat does not conform to the preliminary plat as approved or 

approved with conditions. 

Response: A final plat application will be submitted within 1.5 years of the preliminary plat approval. 

D.  Extension…. 

Response: No extensions are currently requested.   

E.  Phased development…. 

Response: No phasing is proposed; this criterion does not apply.   

18.430.040 Approval Criteria: Preliminary Plat 
A.  Approval criteria. The Approval Authority may approve, approve with conditions or deny 

a preliminary plat based on the following approval criteria: 
1.  The proposed preliminary plat complies with the applicable zoning ordinance 

and other applicable ordinances and regulations; 

Response: This narrative provides findings for how the proposed Heritage Crossing preliminary plat 
meets the applicable review criteria in the Tigard Community Development Code and 
other applicable ordinances and regulations.  This criterion is met.   

2.  The proposed plat name is not duplicative or otherwise satisfies the provisions 
of ORS Chapter 92; 

Response: The name of “Heritage Crossing” has been reviewed and approved by the Washington 
County Surveyors office, as documented in Exhibit K.  This criterion is met.   

3.  The streets and roads are laid out so as to conform to the plats of subdivisions 
and maps of major partitions already approved for adjoining property as to 
width, general direction and in all other respects unless the City determines it 
is in the public interest to modify the street or road pattern; and 

Response: As shown on the “Conceptual Future Street Connectivity Plan” in Exhibit A, all existing 
roadway alignments and dedications are honored through Heritage Crossing.  SW Ashford 
Street stubs into the west property line and has been extended along the existing line and 
grade.  Similarly, SW Applewood Avenue stubs into the north property line and has been 
designed to extend into the site to match the existing line and grade.  No changes to 
existing streets are proposed.  This criterion is met.   

4.  An explanation has been provided for all common improvements. 

Response: No common improvements are proposed except for public infrastructure.  This criterion 
does not apply.  

B.  Conditions of approval. The Approval Authority may attach such conditions as are 
necessary to carry out the comprehensive plan and other applicable ordinances and 
regulations and may require reserve strips be granted to the City for the purpose of 
controlling access to adjoining undeveloped properties. 
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Response: The Applicant anticipates that Conditions of Approval will be applied to the final decision 

on the Preliminary Plat land use application.  No reserve strips are expected.  This criterion 
is met.   

18.430.050 Submission Requirements: Preliminary Plat 
A.  General submission requirements. The applicant shall submit an application containing 

all of the general information required for a Type II procedure, as governed by Chapter 
18.390. 

B.  Additional information. In addition to the general information described in Subsection A 
above, the preliminary plat shall contain specific information, the detailed content of 
which can be obtained from the Director. 

Response: This application package contains the required materials for a Type III Preliminary Plat.  
This criterion is met.   

18.430.060 Adjustments Authorized 
A.  Granting of adjustments. Adjustments to the subdivision regulations prescribed by this 

title may be authorized by the Director, and application shall be made with a preliminary 
plat application in accordance with Section 18.430.050. Criteria for granting such 
adjustments are contained in Section 18.370.020.C.1. 

Response: Minor adjustments are requested to allow for the street cross sections of SW Alford Street 
and SW Applewood Avenue to match the existing geometry in the adjacent 
neighborhood.  Findings are provided in Section 18.370.020.C.1.    

18.430.070 Approval Criteria: Final Plat… 

Response: After the Preliminary Plat is reviewed and approved, Venture Properties will submit an 
application for Final Plat review that addresses the criteria in this section.   

18.430.080 Improvement Agreement… 

Response: Again, after the Preliminary Plat is reviewed and approved, Venture Properties will submit 
an application for Final Plat review that will provide for improvement guarantees and 
deposits as necessary.   

18.430.090 Bond… 

Response: After the Preliminary Plat is reviewed and approved, Venture Properties will submit an 
application for Final Plat review that will provide for any required bonds.   

18.430.100 Filing and Recording… 

Response: After the Final Plat is reviewed and approved, Venture Properties will submit to 
Washington County for final recordation.   

18.430.110 Vacation of Plats… 

Response: No plat vacations are proposed; this criterion does not apply.    

Chapter 18.510 RESIDENTIAL ZONING DISTRICTS 
18.510.010 Purpose 

A.  Preserve neighborhood livability. One of the major purposes of the regulations governing 
development in residential zoning districts is to protect the livability of existing and future 
residential neighborhoods, by encouraging primarily residential development with 
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compatible nonresidential development—schools, churches, parks and recreation 
facilities, day care centers, neighborhood commercial uses and other services—at 
appropriate locations and at an appropriate scale. 

B.  Encourage construction of affordable housing. Another purpose of these regulations is to 
create the environment in which construction of a full range of owner-occupied and rental 
housing at affordable prices is encouraged. This can be accomplished by providing 
residential zoning districts of varying densities and developing flexible design and 
development standards to encourage innovation and reduce housing costs. 

18.510.020 List of Zoning Districts 
E.  R-7:  Medium-Density Residential District. The R-7 zoning district is designed to 

accommodate attached single-family homes, detached single-family homes with or 
without accessory residential units, at a minimum lot size of 5,000 square feet, and 
duplexes, at a minimum lot size of 10,000 square feet. Mobile home parks and subdivisions 
are also permitted outright. Some civic and institutional uses are also permitted 
conditionally. 

Response: The proposed subdivision application provides a variety of lot sizes as permitted by the 
lot averaging provision of TDC 18.420.D, varying from 2,616 square feet to 8,613 square 
feet.  For the proposed R-7 district the average lot size is 5,059 square feet which exceeds 
the minimum lot average lot size of 5,000 square feet.  Only single family detached homes 
are proposed, which is an allowed use in the R-7 zone.  This criterion is met.   

F. R-12: medium-density residential district. The R-12 zoning district is designed to 
accommodate a full range of housing types at a minimum lot size of 3,050 square feet. A 
wide range of civic and institutional uses are also permitted conditionally. 

Response: The proposed subdivision application provides a variety of lot sizes as permitted by the 
lot averaging provision of TDC 18.420.D, varying from 2,616 square feet to 8,613 square 
feet.  For the proposed R-12 district the average lot size is 3,193 square feet which 
exceeds the minimum lot average lot size of 3,050 square feet. Only single family 
detached homes are proposed, which is an allowed use in the R-7 zone.  This criterion is 
met.   

18.510.040 Minimum and Maximum Densities  
A.  Purpose. The purpose of this section is to establish minimum and maximum densities in 

each residential zoning district. To ensure the quality and density of development 
envisioned, the maximum density establishes the ceiling for development in each zoning 
district based on minimum lot size. To ensure that property develops at or near the density 
envisioned for the zone, the minimum density for each zoning district has been 
established at 80% of maximum density.  

B.  Calculating minimum and maximum densities. The calculation of minimum and 
maximum densities is governed by the formulas in Chapter 18.715, Density Computations.  

C.  Adjustments. Applicants may request an adjustment when, because of the size of the site 
or other constraint, it is not possible to accommodate the proportional minimum density 
as required by 18.715.020.C and still comply with all of the development standards in the 
underlying zoning district, as contained in Table 18.510.2 below. Such an adjustment may 
be granted by means of a Type I procedure, as governed by Chapter 18.390, using approval 
criteria in 18.370.020.C.2.  

Response: Section 18.715 is addressed below.   

18.510.050 Development Standards  
A.  Compliance required. All development must comply with:  

Zone Change and Subdivision Application September 2015 
Heritage Crossing – City of Tigard  Page 25  



 
 

1.  All of the applicable development standards contained in the underlying 
zoning district, except where the applicant has obtained variances or 
adjustments in accordance with Chapters 18.370;  

2.  All other applicable standards and requirements contained in this title.  
B.  Development standards. Development standards in residential zoning districts are 

contained in Table 18.510.2.  
TABLE 18.510.2 DEVELOPMENT STANDARDS IN RESIDENTIAL ZONES 

STANDARD  R-7  
Minimum Lot Size  
- Detached unit  
- Duplexes  
- Attached unit [1]  

 
5,000 sq. ft.  
10,000 sq.ft.  
5,000 sq.ft.  

Average Minimum Lot Width  
- Detached unit lots  
- Duplex lots  
- Attached unit lots  

 
50 ft.  
50 ft.  
40 ft.  

Maximum Lot Coverage  80% [2]  
Minimum Setbacks  
- Front yard  
- Side facing street on corner & through lots  
- Side yard  
- Rear yard  
- Side or rear yard abutting more restrictive zoning district  
- Distance between property line and front of garage  

 
15 ft.  
10 ft.  
5 ft.  
15 ft.  
30 ft.  
20 ft.  

Maximum Height  35 ft.  
Minimum Landscape Requirement  20%  

 
STANDARD R-12 
 MF DU* SF DU** 
Minimum Lot Size 
  Detached unit 
  Attached unit 
  Duplexes 
  Boarding, lodging, rooming house 

 
3,050 sq.ft. 
per unit 

 
3,050 sq.ft.  
per unit 

Average Lot Width None None 
Minimum Setbacks 
- Front yard 
- Side facing street on corner & through lots 
- Side yard 
- Rear yard 
- Side or rear yard abutting more restrictive zoning district 
- Distance between property line and garage entrance 

 
20 ft. 
20 ft. 
10 ft. 
20 ft. 
30 ft. 
20 ft. 

 
15 ft. 
10 ft. 
5 ft. [1] 
15 ft. 
30 ft. 
20 ft. 

Maximum Height 35 ft. 35 ft. 
Maximum Lot Coverage [2] 80% 80% 
Minimum Landscape Requirement 20% 20% 

[1] Except this shall not apply to attached units on the lot line on which the units are attached.  
[2] Lot coverage includes all buildings and impervious surfaces. 
*  Multiple-family dwelling unit 
** Single-family dwelling unit 

 

Response: The proposed subdivision application provides a variety of lot sizes as permitted by the 
lot averaging provision of TDC 18.420.D, varying from 2,616 square feet to 8,613 square 
feet.  The average R-7 lot size is 5,059 square feet which exceeds the minimum average 
R-7 lot size of 5,000 square feet.  The average R-12 lot size is 3,193 square feet which 
exceeds the minimum average R-12 lot size of 3,050 square feet.  Only single family 
detached homes are proposed, which is an allowed use in both the R-7 and the R-12 
zones.  The proposed setbacks match the R-7 and R-12 standards as shown on the Building 
Setback Plan on Sheet 4 of Exhibit A. Average lot width does not apply when lot size 
averaging is used per DIR2013-00002.  This criterion is met.   
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Chapter 18.705 ACCESS, EGRESS, AND CIRCULATION 

18.705.020 Applicability of Provisions 
A.  When provisions apply. The provisions of this chapter shall apply to all development 

including the construction of new structures, the remodeling of existing structures (see 
Section 18.360.050), and to a change of use which increases the on-site parking or loading 
requirements or which changes the access requirements. 

B.  Change or enlargement of use. Should the owner or occupant of a lot or building change 
or enlarge the use to which the lot or building is put, thereby increasing access and egress 
requirements, it is unlawful and is a violation of this title to begin or maintain such altered 
use until the provisions of this chapter have been met if required or until the appropriate 
approval authority has approved the change. 

C.  When site design review is not required. Where the provisions of Chapter 18.360, Site 
Development Review, do not apply, the Director shall approve, approve with conditions, 
or deny an access plan submitted under the provisions of this chapter in conjunction with 
another permit or land use action. 

D.  Conflict with subdivision requirements. The requirements and standards of this chapter 
shall not apply where they conflict with the subdivision rules and standards of this title. 

Response: As a Type III-PC Preliminary Plat application, this review is subject to the standards of this 
section.  Detailed findings are provided below.   

18.705.030 General Provisions 
A.  Continuing obligation of property owner. The provisions and maintenance of access and 

egress stipulated in this title are continuing requirements for the use of any structure or 
parcel of real property in the City. 

Response: All access is available from public right-of-way with continuous access.   

B.  Access plan requirements. No building or other permit shall be issued until scaled plans 
are presented and approved as provided by this chapter that show how access, egress and 
circulation requirements are to be fulfilled. The applicant shall submit a site plan. The 
Director shall provide the applicant with detailed information about this submission 
requirement. 

Response: A Preliminary Plat and Site Plan have been provided in Exhibit A.  Access for each 
individual home will be reviewed with the building permit applications.   

C.  Joint access. Owners of two or more uses, structures, or parcels of land may agree to utilize 
jointly the same access and egress when the combined access and egress of both uses, 
structures, or parcels of land satisfies the combined requirements as designated in this 
title, provided:… 

Response: No joint access is proposed; this criterion does not apply.   

D.  Public street access. All vehicular access and egress as required in Sections 18.705.030.H 
and 18.705.030.I shall connect directly with a public or private street approved by the City 
for public use and shall be maintained at the required standards on a continuous basis. 

Response: All access is available from public right-of-way with continuous access.  Lots 14 and 15 
front to SW Hall Boulevard, but driveway access is proposed from an access easement 
that connects to the public street system.   

E.  Curb cuts. Curb cuts shall be in accordance with Section 18.810.030.N. 

Response: Section 18.810.030.N is addressed later in this narrative.   
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F.  Required walkway location. On-site pedestrian walkways shall comply with the following 
standards:… 

Response: These standards only apply to non-single family detached developments; these criteria 
do not apply.   

G.  Inadequate or hazardous access. 
1.  Applications for building permits shall be referred to the Commission for 

review when, in the opinion of the Director, the access proposed: 
a.  Would cause or increase existing hazardous traffic conditions; or 
b.  Would provide inadequate access for emergency vehicles; or 
c.  Would in any other way cause hazardous conditions to exist which 

would constitute a clear and present danger to the public health, 
safety, and general welfare. 

Response: No building permits are requested at this time.  This criterion does not apply. 

2.  Direct individual access to arterial or collector streets from single-family 
dwellings and duplex lots shall be discouraged. Direct access to collector or 
arterial streets shall be considered only if there is no practical alternative way 
to access the site. If direct access is permitted by the City, the applicant will 
be required to mitigate for any safety or neighborhood traffic management 
(NTM) impacts deemed applicable by the City Engineer. This may include, 
but will not be limited to, the construction of a vehicle turnaround on the site 
to eliminate the need for a vehicle to back out onto the roadway. 

Response: Only single family detached homes are proposed.  This criterion does not apply. 

3.  In no case shall the design of the service drive or drives require or facilitate 
the backward movement or other maneuvering of a vehicle within a street, 
other than an alley. Single-family and duplex dwellings are exempt from this 
requirement. 

Response: Only single family detached homes are proposed.  This application is exempt from this 
criterion.     

H.  Access management. 
1.  An access report shall be submitted with all new development proposals 

which verifies design of driveways and streets are safe by meeting adequate 
stacking needs, sight distance and deceleration standards as set by ODOT, 
Washington County, the City and AASHTO (depending on jurisdiction of 
facility.) 

Response: Access safety has been reviewed in the Transportation Impact Analysis in Exhibit Q.  Staff 
has expressed concern with the width of SW Ashford Street as it intersects with SW Hall 
Boulevard.  Per the Transportation Impact Analysis in Exhibit Q: 

“In addition to the lane configurations on SW Hall Boulevard at the proposed site access, 
consideration was given to the lane configuration on the new eastbound approach to SW 
Hall Boulevard. The operational and queueing analysis for this intersection assumed a 
single, shared lane for all eastbound turning movements. This is an appropriate starting 
assumption for the cross-section based on the classification of the street as well as the 
projected traffic volume of fewer than 1,000 vehicles per day on the roadway (actual 
projected traffic is approximately 760 vehicles per day for this approach). In order to verify 
that this configuration is sufficient for safe and efficient operation of the intersection, the 
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projected eastbound queues from the SimTraffic analysis were also considered. Based on 
the analysis, the 95th percentile queue for this approach during the morning peak hour 
will be 55 feet, with an average queue of 27 feet. During the evening peak hour, the 
projected 95th percentile queue is 48 feet, with an average queue of 12 feet. These 
estimates equate to queues of one to two vehicles during the peak hours. Based on the 
analysis, the intersection would not significantly benefit from installation of additional 
lanes.” 

This review shows that one lane in and one lane out is sufficient to allow the reasonable 
traffic flow in and out of Heritage Crossing.  It should also be noted that northbound traffic 
from Heritage Crossing is likely to travel north to SW Sattler Street to get a signalized 
intersection to go north on SW Hall Boulevard. This criterion is met.   

2.  Driveways shall not be permitted to be placed in the influence area of collector 
or arterial street intersections. Influence area of intersections is that area 
where queues of traffic commonly form on approach to an intersection. The 
minimum driveway setback from a collector or arterial street intersection shall 
be 150 feet, measured from the right-of-way line of the intersecting street to 
the throat of the proposed driveway. The setback may be greater depending 
upon the influence area, as determined from City Engineer review of a traffic 
impact report submitted by the applicant’s traffic engineer. In a case where a 
project has less than 150 feet of street frontage, the applicant must explore any 
option for shared access with the adjacent parcel. If shared access is not 
possible or practical, the driveway shall be placed as far from the intersection 
as possible. 

Response: No driveways are proposed within 150 feet of SW Hall Boulevard.  This criterion is met.   

3.  The minimum spacing of driveways and streets along a collector shall be 200 
feet. The minimum spacing of driveways and streets along an arterial shall be 
600 feet. 

Response: No access is proposed along any collector streets.  SW Hall Boulevard is classified as an 
arterial street by Tigard.  The proposed local street access of SW Ashford Lane is 
approximately 720 feet from the centerline of SW Sattler Street and 720 feet from SW 
Hamlet Street.  The access is only 320 feet from SW Langtree Street on the east side of 
SW Hall Boulevard, but this is an existing access spacing established with SW Ashford 
Street and SW Langtree Street were constructed on the east side of SW Hall Boulevard.   

4. The minimum spacing of local streets along a local street shall be 125 feet. 

Response: All proposed local street intersections have a minimum separation of 129 feet curb to 
curb, which exceeds the minimum separation standard of 125 feet; this criterion is met.   

I.  Minimum access requirements for residential use. 
1.  Vehicular access and egress for single-family, duplex or attached single-

family dwelling units on individual lots and multifamily residential uses shall 
not be less than as provided in Tables 18.705.1 and 18.705.2; 

TABLE 18.705.1  VEHICULAR ACCESS/EGRESS REQUIREMENTS: 
RESIDENTIAL USE (SIX OR FEWER UNITS) 

Number Dwelling 
Unit/Lots 

Minimum Number of 
Driveways Required 

Minimum Access 
Width 

Minimum 
Pavement Width 

1 or 2 1 15' 10' 
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3-6 1 20' 20' 

Response: Lots 14 and 15 have frontage on SW Hall Boulevard but take access from a 15 foot paved 
drive in a 20 foot wide access easement.  This exceeds the standards of this section.  Lots 
4 and 33 are both flag lots; both flag poles have 25 feet of frontage on the public street, 
which meets this standard.   

2.  Vehicular access to multifamily structures shall be brought to within 50 feet 
of the ground floor entrance or the ground floor landing of a stairway, ramp, 
or elevator leading to the dwelling units; 

Response: No multifamily structures are proposed; this criterion does not apply.  

3.  Private residential access drives shall be provided and maintained in 
accordance with the provisions of the Uniform Fire Code; 

Response: Lots 14 and 15 take access from a shared access drive, and has been designed to comply 
with the Uniform Fire Code.  This criterion is met.  

4.  Access drives in excess of 150 feet in length shall be provided with approved 
provisions for the turning around of fire apparatus by one of the following: 

a.  A circular, paved surface having a minimum turn radius measured 
from center point to outside edge of 35 feet; 

b.  A hammerhead-configured, paved surface with each leg of the 
hammerhead having a minimum depth of 40 feet and a minimum 
width of 20 feet; 

c.  The maximum cross slope of a required turnaround is five percent. 

Response: The only proposed access drive is 78 feet long.  No access drives in excess of 150 feet are 
proposed; this criterion does not apply.  

5.  Vehicle turnouts, (providing a minimum total driveway width of 24 feet for a 
distance of at least 30 feet), may be required so as to reduce the need for 
excessive vehicular backing motions in situations where two vehicles 
traveling in opposite directions meet on driveways in excess of 200 feet in 
length; 

Response: Lots 14 and 15 contain the only access drive which is only 78 feet in length.  No turnouts 
are needed.    

6.  Where permitted, minimum width for driveway approaches to arterials or 
collector streets shall be no less than 20 feet so as to avoid traffic turning from 
the street having to wait for traffic exiting the site. 

Response: No driveway access is proposed onto a collector or arterial street.  Lots 14 through 24 will 
only have vehicle access from the local street to the west; this criterion does not apply.  

J.  Minimum access requirements for commercial and industrial use…. 

Response: No commercial or industrial uses are proposed; this criterion does not apply.  

K.  One-way vehicular access points. Where a proposed parking facility indicates only one-
way traffic flow on the site, it shall be accommodated by a specific driveway serving the 
facility; the entrance drive shall be situated closest to oncoming traffic and the exit drive 
shall be situated farthest from oncoming traffic. 

Response: No parking facilities are proposed; this criterion does not apply.  
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L.  Director’s authority to restrict access. The Director has the authority to restrict access 
when the need to do so is dictated by one or more of the following conditions:… 

Response: There is no need to restrict access for Heritage Crossing.  

Chapter 18.715 DENSITY COMPUTATIONS 
18.715.020 Density Calculation 

A.  Definition of net development area. Net development area, in acres, shall be determined 
by subtracting the following land area(s) from the total site acres: 

1.  All sensitive land areas: 
a. Land within the 100-year floodplain, 
b. Land or slopes exceeding 25%, 
c. Drainage ways, and 
d. Wetlands, 
e. Optional: Significant tree groves or habitat areas, as designated on the 

City of Tigard “Significant Tree Grove Map” or “Significant Habitat 
Areas Map”; 

2.  All land dedicated to the public for park purposes; 
3.  All land dedicated for public rights-of-way. When actual information is not 

available, the following formulas may be used: 
a. Single-family development: allocate 20% of gross acreage, 
b. Multifamily development: allocate 15% of gross acreage or deduct the 

actual private drive area; 
4.  All land proposed for private streets; and 
5.  A lot of at least the size required by the applicable base zoning district, if an 

existing dwelling is to remain on the site. 

Response: As shown in the density calculations below, the net developable area has been 
determined by deducting the public rights-of-way. No other subtractions are necessary.   

B.  Calculating maximum number of residential units. To calculate the maximum number of 
residential units per net acre, divide the number of square feet in the net acres by the 
minimum number of square feet required for each lot in the applicable zoning district. 

Response: Density calculations for the minimum and maximum densities are shown below for the 
proposed combination of R-7 and R-12 zones. 

C.  Calculating minimum number of residential units. As required by Section 18.510.040, the 
minimum number of residential units per net acre shall be calculated by multiplying the 
maximum number of units determined in subsection B above by 80% (0.8).  

Response: Density calculations for the minimum and maximum densities for the R-7 and R-12 zones 
are shown below: 

R-7 
Gross Area:    262,621 sf 

25%+ Slopes:   0 sf 
Right-of-way Dedication: 65,896 sf 

Net Buildable Area:   196,725 sf 
 
Maximum Density = 196,725 net sf / 5,000 sf = 39.35 lots = 39 lots 
Minimum Density = 39 maximum density x 80% = 31.2 lots = 32 lots 
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The proposed R-7 density of 35 lots falls between the minimum and maximum allowed 
density for this property under the R-7 zone.  This criterion is met.  

R-12 
Gross Area:    133,902 sf 

25%+ Slopes:   0 sf 
Right-of-way Dedication: 47,684 sf 

Net Buildable Area:   86,218 sf 
 
Maximum Density = 86,218 net sf / 3,050 sf = 28.27 lots = 28 lots 
Minimum Density = 28 maximum density x 80% = 22.4 lots = 22 lots 
 

The proposed R-12 density of 27 lots falls between the minimum and maximum allowed 
density for this property under the R-12 zone.  This criterion is met.  

18.715.030 Residential Density Transfer 
A.  Rules governing residential density transfer. 

1.  The units per acre calculated by subtracting land areas listed in Section 
18.715.020.A.1.a—c from the gross acres may be transferred to the remaining 
buildable land areas subject to the following limitations: 

a.  The number of units which can be transferred is limited to the 
number of units which would have been allowed on 25% of the 
unbuildable area if not for these regulations; and 

b.  The total number of units per site does not exceed 125% of the 
maximum number of units per gross acre permitted for the 
applicable comprehensive plan designation. 

2.  Wetlands. Units per acre calculated by subtracting land areas listed in Section 
18.715.020.A.1.d from the gross acres may be transferred to the remaining 
buildable land areas on land zoned R-12, R-25, and R-40 subject to the 
following limitations: 

a.  The number of units which can be transferred is limited to the 
number of units which would have been allowed on the wetland area, 
if not for these regulations; 

b.  The total number of units per site does not exceed the maximum 
number of units per gross acre permitted for the applicable 
comprehensive plan designation. 

B.  Underlying development standards. All density transfer development proposals shall 
comply with the development standards of the applicable underlying zoning district 
unless developed under the provisions of Chapter 18.350, Planned Development.  

Response: No density transfers are proposed.  As shown in the density calculations above, there are 
no sensitive lands to remove from the buildable land calculation.  This criterion does not 
apply.   

Chapter 18.730 EXCEPTIONS TO DEVELOPMENT STANDARDS 
18.730.050 Miscellaneous Requirements and Exceptions  

E.  Lot area for flag lots. 
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1.  The lot area for a flag lot shall comply with the lot area requirements of the 
applicable zoning district. 

2.  The lot area shall be provided entirely within the building site area exclusive 
of any accessway (see figure following). 

F.  Front yard determination. The owner or developer of a flag lot may determine the location 
of the front yard, provided no side yard setback area is less than 10 feet and provided the 
requirements of 18.730.010.C, Building Heights and Flag Lots, are satisfied. 

Response: The two proposed flag lots are the two largest lots and meet the minimum lot size 
requirements even with the area of the ‘flag pole’ removed.   Setbacks are shown for 
these lots per these standards including ten foot side yard setbacks.  This criterion is met.   

 
Chapter 18.745 LANDSCAPING AND SCREENING 

18.745.020 Applicability 
A.  Applicability. The provisions of this chapter shall apply to all development that requires a 

Type I conditional use minor modification, a Type I site development review minor 
modification, any Type II land use review or any Type III land use review unless otherwise 
specified in any of the sections below. 

B.  When urban forestry plan requirements concurrently apply. When the provisions of 
Chapter 18.790, Urban Forestry Plan, concurrently apply, any trees required by this 
chapter shall be included in the urban forestry plan and subject to all of the requirements 
in Chapter 18.790. 

C.  Site plan requirements. The applicant shall submit a site plan. The director shall provide 
the applicant with detailed information about this submission requirement.  

Response: As a Type III-PC application, this section is applicable.  See findings below.   

18.745.030 General Provisions 
A.  Maintenance responsibility. Unless otherwise provided by the lease agreement, the owner, 

tenant and his or her agent, if any, shall be jointly and severally responsible for the ongoing 
maintenance of all landscaping and screening used to meet the requirements of this 
chapter according to applicable industry standards. 

Response: Individual homeowners will be responsible for the maintenance of landscaping on 
individual lots.  Maintenance of common areas will be the responsibility of the 
Homeowners association.  

B.  Installation requirements. The installation of all landscaping and screening required by 
this chapter shall be as follows: 

1.  All landscaping and screening shall be installed according to applicable 
industry standards; 

2.  All plants shall be of high grade, and shall meet the size and grading standards 
of the American Standards for Nursery Stock (ANSI Z60, 1-2004, and any 
future revisions); and 

3.  All landscaping and screening shall be installed in accordance with the 
provisions of this title. 

Response: Installation of landscape materials will follow industry standards and will be specified on 
the construction documents.     

C.  Certificate of occupancy. Certificates of occupancy shall not be issued unless the 
requirements of this chapter have been met or other arrangements have been made and 
approved by the city such as the posting of a bond. 
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Response: The City will not issue certificates of occupancy until all requirements are met.     

D.  Protection of existing plants. Existing plants on a site shall be protected as follows: 
1.  The developer shall provide methods for the protection of existing plants to 

remain during the construction process; 
2.  The plants to remain shall be noted on the landscape plans (i.e., plants to 

remain can be shown as protected with fencing); and 
3.  The tree protection provisions outlined in Chapter 18.790 and the Urban 

Forestry Manual shall apply to the land use review types identified in Section 
18.790.020.A. 

Response: Sheet 5 in Exhibit A identifies all trees that are proposed to be protected and those 
proposed for removal.  Tree protection measures are also outlined on that sheet 
consistent with Tigard standards.  This plan has been prepared by a certified arborist who 
will be on-site during construction to inspect the protection measures.       

E.  Ongoing tree-related rules and regulations. Any trees used to meet the requirements of 
this chapter shall be subject to all applicable tree-related rules and regulations in other 
chapters and titles of the Tigard Municipal Code and Tigard Development Code.  

Response: All landscaping trees will be subject to City regulations.     

18.745.040 Street Tree Standards 
A.  Street trees shall be required as part of the approval process for conditional use (Type III), 

downtown design review (Type II and III), minor land partition (Type II), planned 
development (Type III), site development review (Type II) and subdivision (Type II and 
III) permits. 

Response: Street trees have been proposed as shown on Sheet 13 of Exhibit A.  This criterion is met. 

B.  The minimum number of required street trees shall be determined by dividing the linear 
amount of street frontage within or adjacent to the site (in feet) by 40 feet. When the result 
is a fraction, the minimum number of required street trees shall be determined by 
rounding to the nearest whole number. 

Response: Street trees have been proposed as shown on Sheet 13 of Exhibit A.  The project contains 
approximately 4,387 linear feet of street frontage.  This would require a minimum of 110 
street trees, and 99 street trees have been provided.  The new Urban Forestry Plan 
requires street trees of a greater stature and there is not room to provide the full 111 
street trees per this code section.  With the conflict in the standard, the more restrictive 
Urban Tree Code controls.  Per Section 18.745.040.G, a fee-in-lieu will be required for the 
11 trees that cannot fit on the property.   

C.  Street trees required by this section shall be planted according to the street tree planting 
standards in the Urban Forestry Manual. 

Response: Street trees have been proposed as shown on Sheet 13 of Exhibit A.  Street planting 
specifications have been outlined in the Supplemental Arborist Report (Exhibit J).  This 
criterion is met. 

D.  Street trees required by this section shall be provided adequate soil volumes according to 
the street tree soil volume standards in the Urban Forestry Manual. 
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Response: Soil volumes have been shown on the table of Sheet 14 of Exhibit A.  Over 500 cubic yards 

of soil have been provided for all proposed trees and over 1,000 cubic yards have been 
provided for the one existing tree.  This criterion is met. 

E.  Street trees required by this section shall be planted within the right-of-way whenever 
practicable according to the street tree planting standards in the Urban Forestry Manual. 
Street trees may be planted no more than six feet from the right-of-way according to the 
street tree planting standards in the Urban Forestry Manual when planting within the 
right-of-way is not practicable. 

Response: All proposed street trees have been located within the public right-of-way.  This criterion 
is met.   

F.  An existing tree may be used to meet the street tree standards provided that: 
1.  The largest percentage of the tree trunk immediately above the trunk flare or 

root buttresses is either within the subject site or within the right-of-way 
immediately adjacent to the subject site; 

2.  The tree would be permitted as a street tree according to the street tree 
planting and soil volume standards in the Urban Forestry Manual if it were 
newly planted; and 

3.  The tree is shown as preserved in the tree preservation and removal site plan 
(per Section 18.790.030.A.2), tree canopy cover site plan (per Section 
18.790.030.A.3) and supplemental report (per Section 18.790.030.A.4) of a 
concurrent urban forestry plan and is eligible for credit towards the effective 
tree canopy cover of the site. 

Response: No existing trees are proposed to be considered as street trees; this criterion does not 
apply. 

G.  In cases where it is not practicable to provide the minimum number of required street 
trees, the director may allow the applicant to remit payment into the urban forestry fund 
for tree planting and early establishment in an amount equivalent to the city’s cost to plant 
and maintain a street tree for three years (per the street tree planting standards in the 
Urban Forestry Manual) for each tree below the minimum required.  

Response: As shown above, this application cannot accommodate the minimum number of Street 
Trees.  Therefore, a fee-in-lieu will be required for the 11 trees that cannot fit on the 
property.   

18.745.050 Buffering and Screening 
A.  General provisions. 

1.  It is the intent that these requirements shall provide for privacy and protection 
and reduce or eliminate the adverse impacts of visual or noise pollution at a 
development site, without unduly interfering with the view from neighboring 
properties or jeopardizing the safety of pedestrians and vehicles. 

2.  Buffering and screening is required to reduce the impacts on adjacent uses 
which are of a different type in accordance with the matrices in this chapter 
(Tables 18.745.1 and 18.745.2). The owner of each proposed development is 
responsible for the installation and effective maintenance of buffering and 
screening. When different uses would be abutting one another except for 
separation by a right-of-way, buffering, but not screening, shall be required 
as specified in the matrix. 

3.  In lieu of these standards, a detailed buffer area landscaping and screening 
plan may be submitted for the director’s approval as an alternative to the 
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buffer area landscaping and screening standards, provided it affords the same 
degree of buffering and screening as required by this code. 

B.  Buffering and screening requirements. 
1.  A buffer consists of an area within a required setback adjacent to a property 

line and having a depth equal to the amount specified in the buffering and 
screening matrix and containing a length equal to the length of the property 
line of the abutting use or uses. 

Response: Per the Buffer Matrix, single family detached development must provide a Type A buffer 
when adjacent to an arterial street.  Lots 14 through 24 will be required to provide a ten 
foot buffer of lawn or living groundcover.  The rear yard setback along these lots is 15 
feet, which exceeds the minimum 10 foot buffer.  This criterion is met. 

2.  A buffer area may only be occupied by utilities, screening, sidewalks and 
bikeways, and landscaping. No buildings, accessways or parking areas shall 
be allowed in a buffer area except where an accessway has been approved by 
the city. 

Response: As noted previously, the rear yard setback along lots 14 through 24 is 15 feet, which 
exceeds the minimum ten foot buffer.  No buildings, parking, or accessways will be 
permitted in this area.  This criterion is met. 

3.  A fence, hedge or wall, or any combination of such elements, which are 
located in any yard is subject to the conditions and requirements of 
subsections B.8 and D of this section. 

Response: Individual homeowners may request private fences along the rear yards of Lots 14 
through 21.  Fences will be constructed to City standards, and will typically be six foot tall 
wood fences.  This criterion is met. 

4.  The minimum improvements within a buffer area shall consist of 
combinations for landscaping and screening as specified in Table 18.745.1. In 
addition, improvements shall meet the following specifications:… 

Response: A Type A buffer requires ten feet of grass or groundcover.  No other improvements 
outlined in this section apply.   

5.  Where screening is required the following standards shall apply in addition to 
those required for buffering:… 

Response: No screening is required for a Type A buffer; this criterion does not apply.   

6.  Buffering and screening provisions shall be superseded by the vision 
clearance requirements as set forth in Chapter 18.795. 

Response: No screening is required for a Type A buffer; this criterion does not apply.   

7.  When the use to be screened is downhill from the adjoining zone or use, the 
prescribed heights of required fences, walls, or landscape screening shall be 
measured from the actual grade of the adjoining property. In this case, fences 
and walls may exceed the permitted six-foot height at the discretion of the 
director as a condition of approval. When the grades are so steep so as to make 
the installation of walls, fences or landscaping to the required height 
impractical, a detailed landscape/screening plan shall be submitted for 
approval…. 

Response: No screening is required for a Type A buffer; this criterion does not apply.   
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8.  Fences and Walls. 
a.  Fences and walls shall be constructed of any materials commonly 

used in the construction of fences and walls such as wood, stone, rock 
or brick, or otherwise acceptable by the director; 

b.  Such fence or wall construction shall be in compliance with other city 
regulations; 

c.  Walls shall be a minimum of six inches thick; and 
d.  Chain link fences with slats shall qualify for screening; however, 

chain link fences without slats shall require the planting of a 
continuous evergreen hedge to be considered screening. 

Response: Individual homeowners may request private fences along the rear yards of Lots 14 
through 24.  Fences will be constructed to City standards, and will typically be six foot tall 
wood fences.  This criterion is met. 

9.  Hedges. 
a.  An evergreen hedge or other dense evergreen landscaping may 

satisfy a requirement for a sight-obscuring fence where required 
subject to the height requirement in subsections C.2.a and C.2.b of 
this section; 

b.  Such hedge or other dense landscaping shall be properly maintained 
and shall be replaced with another hedge, other dense evergreen 
landscaping, or a fence when it ceases to serve the purpose of 
obscuring view; and 

c.  No hedge shall be grown or maintained at a height greater than that 
permitted by these regulations for a fence or wall in a vision clearance 
area as set forth in Chapter 18.795. 

Response: No screening is required for a Type A buffer; this criterion does not apply.   

C.  Setbacks for fences or walls. 
1.  No fence or wall shall be constructed which exceeds the standards in 

paragraph 2 of this subsection C except when the approval authority, as a 
condition of approval, allows that a fence or wall be constructed to a height 
greater than otherwise permitted to mitigate against potential adverse effects. 

2.  Fences or Walls. 
a.  May not exceed three feet in height in a required front yard along 

local streets or eight feet in all other locations and, in all other cases, 
shall meet vision clearance area requirements in Chapter 18.795; 

b.  Are permitted up to six feet in height in front yards adjacent to any 
designated arterial or collector street. For any fence over three feet in 
height in the required front yard area, permission shall be subject to 
administrative review of the location of the fence or wall. 

3.  All fences or walls shall meet vision clearance area requirements in Chapter 
18.795. 

4.  All fences or walls greater than six feet in height shall be subject to building 
permit approval. 

Response: Individual homeowners may request private fences along the rear and side yards of Lots 
14 through 24.  Fences will be constructed to City standards, and will typically be six foot 
tall wood fences.  This criterion is met. 

D.  Height restrictions. 
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1.  The prescribed heights of required fences, walls or landscaping shall be 
measured from the actual adjoining level of finished grade, except that where 
parking, loading, storage or similar areas are located above finished grade, 
the height of fences, walls or landscaping required to screen such areas or 
space shall be measured from the level of such improvements. 

2.  An earthen berm and fence or wall combination shall not exceed the six-foot 
height limitation for screening. 

Response: All fences will be measured per City standard. 

E. Screening: special provisions. 
1.  Screening and landscaping of parking and loading areas:… 
2.  Screening of service facilities. Except for one-family and two-family 

dwellings, any refuse container or disposal area and service facilities such as 
gas meters and air conditioners which would otherwise be visible from a 
public street, customer or resident parking area, any public facility or any 
residential area shall be screened from view by placement of a solid wood 
fence or masonry wall between five and eight feet in height. All refuse 
materials shall be contained within the screened area. 

3.  Screening of swimming pools. All swimming pools shall be enclosed as 
required by the State Building Code. 

4.  Screening of refuse containers. Except for one- and two-family dwellings, any 
refuse container or refuse collection area which would be visible from a public 
street, parking lot, residential or commercial area, or any public facility such 
as a school or park shall be screened or enclosed from view by placement of a 
solid wood fence, masonry wall or evergreen hedge. All refuse shall be 
contained within the screened area. 

Response: None of these special provisions apply; this criterion does not apply. 

F. Buffer matrix. 
1.  The buffer matrices contained in Tables 18.745.1 and 18.745.2 shall be used in 

calculating widths of buffering/screening and required improvements to be 
installed between proposed uses and abutting uses or zoning districts. 

2.  An application for a variance to the standards required in Tables 18.745.1 and 
18.745.2, shall be processed as a Type II procedure, as regulated by Section 
18.390.040, using approval criteria in Section 18.370.010.   

Response: Per the Buffer Matrix, single family detached development must provide a Type A buffer 
when adjacent to an arterial street.  Lots 14 through 24 will be required to provide a 10 
foot buffer of lawn or living groundcover.  The rear yard setback along these lots is 15 
feet, which exceeds the minimum ten foot buffer.  This criterion is met. 

18.745.060 Re-vegetation 
A.  When re-vegetation is required. Where natural vegetation has been removed through 

grading in areas not affected by the landscaping and screening requirements and that are 
not to be occupied by structures, such areas are to be replanted as set forth in this section 
to prevent erosion after construction activities are completed. 

B.  Preparation for re-vegetation. Topsoil removed from the surface in preparation for grading 
and construction is to be stored on or near the sites and protected from erosion while 
grading operations are underway; and 

1.  Such storage shall be located consistent with an approved urban forestry plan 
per Chapter 18.790 or outside the tree canopy driplines of trees intended to be 
preserved in cases when there is no approved urban forestry plan; and 
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2.  After completion of such grading, the topsoil is to be restored to exposed cut 
and fill embankments or building pads to provide a suitable base for seeding 
and planting. 

C.  Methods of re-vegetation. Acceptable methods of re-vegetation include hydro-mulching 
or the planting of rye grass, barley, or other seed with equivalent germination rates, and: 

1.  Where lawn or turf grass is to be established, lawn grass seed or other 
appropriate landscape cover is to be sown at not less than four pounds to each 
1,000 square feet of land area; 

2.  Other re-vegetation methods offering equivalent protection may be approved 
by the approval authority; 

3.  Plant materials are to be watered at intervals sufficient to ensure survival and 
growth; and 

4.  The use of native plant materials is encouraged to reduce irrigation and 
maintenance demands.  

Response: All areas of mass grading will be reseeded as required by Clean Water Services erosion 
control standards.  After home construction, yards will be landscaped.   

Chapter 18.765 OFF-STREET PARKING AND LOADING REQUIREMENTS 
18.765.020 Applicability of Provisions 

A.  New construction. At the time of the erection of a new structure within any zoning district, 
offstreet vehicle parking will be provided in accordance with Section 18.765.070…. 

Response: Heritage Crossing is a new subdivision and subject to the provisions of TDC 18.765.  
Findings are provided below.   

18.765.030 General Provisions 
A.  Vehicle parking plan requirements. No building or other permit shall be issued until 

scaled plans are presented and approved as provided by this chapter that show how 
access, egress and circulation requirements are to be fulfilled. The applicant shall submit 
a site plan. The Director shall provide the applicant with detailed information about this 
submission requirement. 

B.  Location of vehicle parking. The location of off-street parking will be as follows: 
1.  Off-street parking spaces for single-family and duplex dwellings and single-

family attached dwellings shall be located on the same lot with the 
dwelling(s)…. 

Response: Heritage Crossing proposes only single family detached homes.  Each home will contain a 
minimum of a two car garage with driveway parking for two additional vehicles.  This 
criterion is met.  

C.  Joint parking. Owners of two or more uses, structures or parcels of land may agree to 
utilize jointly the same parking and loading spaces when the peak hours of operation do 
not overlay, subject to the following: 

1.  The size of the joint parking facility shall be at least as large as the number of 
vehicle parking spaces required by the larger(est) use per Section 18.765.070; 

2.  Satisfactory legal evidence shall be presented to the Director in the form of 
deeds, leases or contracts to establish the joint use; 

3.  If a joint use arrangement is subsequently terminated, or if the uses change, 
the requirements of this title thereafter apply to each separately. 

Response: No joint parking is proposed; this criterion does not apply.  
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D.  Parking in mixed-use projects. In mixed-use projects, the required minimum vehicle 
parking shall be determined using the following formula:… 

Response: Heritage Crossing is not a mixed-use project; this criterion does not apply.  

E.  Visitor parking in multifamily residential developments. Multi-dwelling units with more 
than 10 required parking spaces shall provide an additional 15% of vehicle parking spaces 
above the minimum required for the use of guests of residents of the complex. These 
spaces shall be centrally located or distributed throughout the development. Required 
bicycle parking facilities shall also be centrally located within or evenly distributed 
throughout the development. 

Response: Heritage Crossing is not a multi-family project; this criterion does not apply.  

F.  Preferential long-term carpool/vanpool parking. Parking lots providing in excess of 20 
long-term parking spaces shall provide preferential long-term carpool and vanpool 
parking for employees, students and other regular visitors to the site. At least five percent 
of total long-term parking spaces shall be reserved for carpool/vanpool use. Preferential 
parking for carpools/vanpools shall be closer to the main entrances of the building than 
any other employee or student parking except parking spaces designated for use by the 
disabled. Preferential carpool/vanpool spaces shall be full-sized per requirements in 
Section 18.765.040.N and shall be clearly designated for use only by carpools and vanpools 
between 7:00 AM and 5:30 PM Monday through Friday. 

Response: No parking lots are proposed; this criterion does not apply.  

G.  Disabled-accessible parking. All parking areas shall be provided with the required number 
of parking spaces for disabled persons as specified by the State Building Code and federal 
standards. Such parking spaces shall be sized, signed and marked as required by these 
regulations. 

Response: Each house plan will be reviewed for compliance with accessibility during building permit 
review.    

H.  DEQ indirect source construction permit. All parking lots containing 250 spaces or 
parking structures containing two or more levels shall require review by the Oregon 
Department of Environmental Quality (DEQ) to: 

1.  Acquire an Indirect Source Construction Permit; 
2.  Investigate the feasibility of installing oil and grease separators.  

Response: No parking lots are proposed; this criterion does not apply.  

18.765.040 General Design Standards 
A.  Maintenance of parking areas. All parking lots shall be kept clean and in good repair at 

all times.  Breaks in paved surfaces shall be repaired promptly and broken or splintered 
wheel stops shall be replaced so that their function will not be impaired. 

Response: No parking lots are proposed; this criterion does not apply.  

B.  Access drives. With regard to access to public streets from off-street parking: 
1.  Access drives from the street to off-street parking or loading areas shall be 

designed and constructed to facilitate the flow of traffic and provide 
maximum safety for pedestrian and vehicular traffic on the site; 

2.  The number and size of access drives shall be in accordance with the 
requirements of Chapter 18.705, Access, Egress and Circulation; 
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3.  Access drives shall be clearly and permanently marked and defined through 
use of rails, fences, walls or other barriers or markers on frontage not occupied 
by service drives; 

4.  Access drives shall have a minimum vision clearance in accordance with 
Chapter 18.795, Visual Clearance; 

5.  Access drives shall be improved with an asphalt, concrete, or pervious paving 
surface. Any pervious paving surface must be designed and maintained to 
remain well-drained; and 

6.  Excluding single-family and duplex residences, except as provided by 
Subsection 18.810.030.P, groups of two or more parking spaces shall be served 
by a service drive so that no backing movements or other maneuvering within 
a street or other public right-of-way will be required. 

Response: All driveways will be constructed of concrete, subject to vision clearance standards, and 
subject to separation standards from adjacent intersections; this criterion will be met 
during building permit review.  

C.  Loading/unloading driveways. A driveway designed for continuous forward flow of 
passenger vehicles for the purpose of loading and unloading passengers shall be located 
on the site of any school or other meeting place which is designed to accommodate more 
than 25 people at one time. 

Response: No loading zones are proposed; this criterion does not apply.  

D.  On-site vehicle stacking for drive-in use…. 

Response: No drive-ins are proposed; this criterion does not apply.  

E.  Curb cuts. Curb cuts shall be in accordance with Section 18.810.030.N. 

Response: Section 18.810.030.N is addressed in this narrative.  

F.  Pedestrian access. Pedestrian access through parking lots shall be provided in accordance 
with Section 18.705.030.F. Where a parking area or other vehicle area has a drop-off grade 
separation, the property owner shall install a wall, railing, or other barrier which will 
prevent a slow-moving vehicle or driverless vehicle from escaping such area and which 
will prevent pedestrians from walking over drop-off edges. 

Response: No parking lots are proposed; this criterion does not apply.  

G.  Parking lot landscaping. Parking lots shall be landscaped in accordance with the 
requirements of Chapter 18.745. 

Response: No parking lots are proposed; this criterion does not apply.  

H.  Parking space surfacing…. 

Response: No parking lots are proposed; this criterion does not apply.  

I.  Parking lot striping…. 

Response: No parking lots are proposed; this criterion does not apply.  

J.  Wheel stops. Parking spaces along the boundaries of a parking lot or adjacent to interior 
landscaped areas or sidewalks shall be provided with a wheel stop at least four inches high 
located three feet back from the front of the parking stall. The front three feet of the 
parking stall may be concrete, asphalt or low lying landscape material that does not 
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exceed the height of the wheel stop. This area cannot be calculated to meet landscaping 
or sidewalk requirements. 

Response: No parking lots are proposed; this criterion does not apply.  

K.  Drainage. Off-street parking and loading areas shall be drained in accordance with 
specifications approved by the City Engineer to ensure that ponds do not occur except for 
single-family and duplex residences, off-street parking and loading facilities shall be 
drained to avoid flow of water across public sidewalks. 

Response: Heritage Crossing proposes only single family detached homes, and is exempt from this 
criterion.  

L.  Lighting. A lights providing to illuminate any public or private parking area or vehicle 
sales area shall be arranged to direct the light away from any adjacent residential district. 

Response: No parking lots are proposed; this criterion does not apply.  

M.  Signs. Signs which are placed on parking lots shall be designed and installed in 
accordance with Chapter 18.780, Signs. 

Response: No parking lots are proposed; this criterion does not apply.  

N.  Space and aisle dimensions. (Figure 18.765.1) 

Response: No parking lots are proposed; this criterion does not apply.  

18.765.050 Bicycle Parking Design Standards 
A.  Location and access. With regard to the location and access to bicycle parking: 

1.  Bicycle parking areas shall be provided at locations within 50 feet of primary 
entrances to structures; 

2.  Bicycle parking areas shall not be located within parking aisles, landscape 
areas or pedestrian ways; 

3.  Outdoor bicycle parking shall be visible from on-site buildings and/or the 
street. When the bicycle parking area is not visible from the street, directional 
signs shall be used to located the parking area; 

4.  Bicycle parking may be located inside a building on a floor which has an 
outdoor entrance open for use and floor location which does not require the 
bicyclist to use stairs to gain access to the space. Exceptions may be made to 
the latter requirement for parking on upper stories within a multi-story 
residential building. 

B.  Covered parking spaces. 
1.  When possible, bicycle parking facilities should be provided under cover. 
2.  Required bicycle parking for uses served by a parking structure must provide 

for covered bicycle parking unless the structure will be more than 100 feet 
from the primary entrance to the building, in which case, the uncovered 
bicycle parking may be provided closer to the building entrance. 

C.  Design requirements. The following design requirements apply to the installation of 
bicycle racks: 

1.  The racks required for required bicycle parking spaces shall ensure that 
bicycles may be securely locked to them without undue inconvenience. 
Provision of bicycle lockers for longterm (employee) parking is encouraged 
but not required; 

2.  Bicycle racks must be securely anchored to the ground, wall or other 
structure; 
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3.  Bicycle parking spaces shall be at least 2½ feet by six feet long, and, when 
covered, with a vertical clearance of seven feet. An access aisle of at least five 
feet wide shall be provided and maintained beside or between each row of 
bicycle parking; 

4.  Each required bicycle parking space must be accessible without moving 
another bicycle; 

5.  Required bicycle parking spaces may not be rented or leased except where 
required motor vehicle parking is rented or leased. At-cost or deposit fees for 
bicycle parking are exempt from this requirement; 

6.  Areas set aside for required bicycle parking must be clearly reserved for 
bicycle parking only. 

D.  Paving. Outdoor bicycle parking facilities shall be surfaced with a hard surfaced material, 
i.e., pavers, asphalt, concrete, other pervious paving surfaces, or similar material. This 
surface must be designed and maintained to remain well-drained. 

E.  Minimum bicycle parking requirements. The total number of required bicycle parking 
spaces for each use is specified in Table 18.768.2 in Section 18.765.070.H. In no case shall 
there be less than two bicycle parking spaces. Single-family residences and duplexes are 
excluded from the bicycle parking requirements. The Director may reduce the number of 
required bicycle parking spaces by means of an adjustment to be reviewed through a Type 
II procedure, as governed by Section 18.390.040, using approval criteria contained in 
Section 18.370.020.C.5.e. 

Response: Heritage Crossing proposes only single family detached homes and is exempt from this 
criterion.  

18.765.060 Parking Structure Design Standards… 

Response: Heritage Crossing proposes only single family detached homes and is exempt from this 
criterion.  

18.765.070 Minimum and Maximum Off-Street Parking Requirements 
A.  Parking requirements for unlisted uses. 

1.  The Director may rule that a use, not specifically listed in Section 
18.765.070.H, is a use similar to a listed use and that the same parking 
standards shall apply. If the applicant requests that the Director’s decision be 
rendered in writing, it shall constitute a Director’s Interpretation, as governed 
by Section 18.340. 

2.  The Director shall maintain a list of approved unlisted use parking 
requirements which shall have the same effect as an amendment to this 
chapter. 

Response: Per Table 18.765.2, single family detached structures are required to provide a minimum 
of one vehicle parking space per dwelling unit, and there is no maximum parking 
provision.  This is a listed use, and no Director’s Interpretation is required.   

B.  Choice of parking requirements. When a building or use is planned or constructed in such 
a manner that a choice of parking requirements could be made, the use which requires 
the greater number of parking spaces shall govern. 

C.  Measurements. The following measurements shall be used in calculating the total 
minimum number of vehicle parking spaces required in Section 18.765.070.H: 

1.  Fractions. Fractional space requirements shall be counted as a whole space; 
2.  Employees. Where employees are specified for the purpose of determining 

the minimum vehicle parking spaces required, the employees counted are 
those who work on the premises during the largest shift at the peak season; 
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3.  Students. When students are specified for the purpose of determining the 
minimum vehicle parking spaces required, the students counted are those 
who are on the campus during the peak period of the day during a typical 
school term; 

4.  Space. Unless otherwise specified, where square feet are specified, the area 
measured shall be gross floor area under the roof measured from the faces of 
the structure, excluding only space devoted to covered off-street parking or 
loading. 

D.  Exclusions to minimum vehicle parking requirements. The following shall not be counted 
towards the computation of the minimum parking spaces as required in Section 
18.765.070.H:… 

Response: No exceptions are requested to the minimum parking requirements; this criterion does 
not apply.   

E.  Exceptions to maximum parking standards. When calculating the maximum vehicle 
parking allowed as regulated by Section 18.765.080.H, the following exception shall 
apply:… 

Response: No exceptions are requested to the maximum parking requirements; this criterion does 
not apply.   

F.  Reductions in minimum required vehicle parking. Reductions in the required number of 
vehicle parking spaces may be permitted as follows: 

Response: No exceptions are requested to the minimum parking requirements; this criterion does 
not apply.   

G.  Increases in maximum required vehicle parking. The Director may increase the total 
maximum number of vehicle spaces allowed in Section 18.765.070.H by means of a 
parking adjustment to be reviewed by means of a Type II procedure, as governed by 
Section 18.390.040, using approval criteria contained in Section 18.370.020.C.5.d. 

Response: No exceptions are requested to the maximum parking requirements; this criterion does 
not apply.   

H.  Specific requirements. (See Table 18.765.2) 

Response: Per Table 18.765.2, single family detached structures are required to provide a minimum 
of one vehicle parking space per dwelling unit, and there is no maximum parking 
provision. This is a listed use, and no Director’s Interpretation is required.   

I.  Developments in the MU-CBD zone. Please see Section 18.610.060, off-street vehicle 
parking minimum requirements in the MU-CBD zone.   

Response: This project is not within the MU-CBD district; this criterion does not apply.   

 

Chapter 18.775 SENSITIVE LANDS 
18.775.020 Applicability of Uses—Permitted, Prohibited, and Nonconforming 

D.  Jurisdictional wetlands. Landform alterations or developments which are only within 
wetland areas that meet the jurisdictional requirements and permit criteria of the U.S. 
Army Corps of Engineers, Division of State Lands, CWS, and/or other federal, state, or 
regional agencies, and are not designated as significant wetlands on the City of Tigard 
“Wetland and Streams Corridors Map,” do not require a sensitive lands permit. The city 
shall require that all necessary permits from other agencies are obtained. All other 
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applicable city requirements must be satisfied, including sensitive land permits for areas 
within the 100-year floodplain, slopes of 25% or greater or unstable ground, drainageways, 
and wetlands which are not under state or federal jurisdiction. 

18.775.050 General Provisions for Wetlands 
A.  Code compliance requirements. Wetland regulations apply to those areas classified as 

significant on the City of Tigard “Wetland and Streams Corridors Map,” and to a 
vegetated corridor ranging from 25 to 200 feet wide, measured horizontally, from the 
defined boundaries of the wetland, per “Table 3.1, Vegetated Corridor Widths,” and 
“Appendix C, Natural Resource Assessments,” of the CWS “Design and Construction 
Standards.” Wetland locations may include but are not limited to those areas identified as 
wetlands in “Wetland Inventory and Assessment for the City of Tigard, Oregon,” Fishman 
Environmental Services, 1994. 

Response: Heritage Crossing contains two marginal isolated wetlands.  The Applicant has applied to 
the Oregon Department of State Lands and the US Army Corps of Engineers to fil them 
and pay for off-site mitigation credits in a registered wetland bank.  These wetlands are 
not identified on the Tigard Local Wetland Inventory map and are not subject to the 
regulations of a Sensitive Lands Permit.   

18.775.070 Sensitive Land Permits 
A.  Permits required. An applicant, who wishes to develop within a sensitive area, 

as defined in Chapter 18.775, must obtain a permit in certain situations. 
Depending on the nature and intensity of the proposed activity within a 
sensitive area, either a Type II or Type III permit is required, as delineated in 
Sections 18.775.020.F and G. The approval criteria for various kinds of 
sensitive areas, e.g., floodplain, are presented in subsections B through E of 
this section. 

Response: Heritage Crossing does not contain any 25% slopes; this criterion does not apply. 

B.  Within the 100-year floodplain. The hearings officer shall approve, approve 
with conditions or deny an application request within the 100-year floodplain 
based upon findings that all of the following criteria have been satisfied:… 

Response: Heritage Crossing does not contain any floodplain areas; this criterion does not apply. 

C.  With steep slopes. The appropriate approval authority shall approve, approve 
with conditions or deny an application request for a sensitive lands permit on 
slopes of 25% or greater or unstable ground based upon findings that all of 
the following criteria have been satisfied: 

1. Compliance with all of the applicable requirements of this title; 

Response: The provisions of this title have been addressed. 

2.  The extent and nature of the proposed land form alteration or 
development will not create site disturbances to an extent greater 
than that required for the use; 

Response: Grading has been limited to areas necessary for the construction of streets, utilities, and 
driveways.  Grading to construct individual houses will be determined once individual 
house plans have been developed and submitted for each building permit.   

3.  The proposed land form alteration or development will not result in 
erosion, stream sedimentation, ground instability, or other adverse 
on-site and off-site effects or hazards to life or property; 
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Response: The property is generally flat and will remain so with development which minimizes the 

risk of erosion or sedimentation.  Full erosion control measures will be followed per Clean 
Water Services standards.  The design does not increase the risk of erosion.  This criterion 
is met.   

4.  The structures are appropriately sited and designed to ensure 
structural stability and proper drainage of foundation and crawl 
space areas for development with any of the following soil conditions: 
wet/high water table; high shrink-swell capability; 
compressible/organic; and shallow depth-to-bedrock; and 

Response: As noted above, the property is generally flat and will remain so with development which 
minimizes the risk of erosion or sedimentation.  Building pads and storm water laterals 
will be provided for the future homes to allow for proper foundation drainage.  This 
criterion is met.   

5.  Where natural vegetation has been removed due to land form 
alteration or development, the areas not covered by structures or 
impervious surfaces will be replanted to prevent erosion in 
accordance with Chapter 18.745, Landscaping and Screening. 

Response: As explained in Section 18.745, all disturbed areas will be replanted with grass and 
vegetation, per the erosion control standards of Clean Water Services. 

D.  Within drainageways. The appropriate approval authority shall approve, 
approve with conditions or deny an application request for a sensitive lands 
permit within drainageways based upon findings that all of the following 
criteria have been satisfied:… 

Response: Heritage Crossing does not contain any drainageways; this criterion does not apply. 

E.  Within wetlands. The director shall approve, approve with conditions or deny 
an application request for a sensitive lands permit within wetlands based upon 
findings that all of the following criteria have been satisfied: 

1.  Compliance with all of the applicable requirements of this title; 
2.  The proposed land form alteration or development is neither on 

wetland in an area designated as significant wetland on the 
comprehensive plan floodplain and wetland map nor is within the 
vegetative corridor established per “Table 3.1 Vegetative Corridor 
Widths” and “Appendix C: Natural Resources Assessments” of the 
CWS “Design and Construction Standards,” for such a wetland; 

3.  The extent and nature of the proposed land form alteration or 
development will not create site disturbances to an extent greater 
than the minimum required for the use; 

4.  Any encroachment or change in on-site or off-site drainage which 
would adversely impact wetland characteristics have been mitigated; 

5.  Where natural vegetation has been removed due to land form 
alteration or development, erosion control provisions of the Surface 
Water Management program of Washington County must be met and 
areas not covered by structures or impervious surfaces will be 
replanted in like or similar species in accordance with Chapter 18.745, 
Landscaping and Screening; 

6.  All other sensitive lands requirements of this chapter have been met; 
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7.  The necessary U.S. Army Corps of Engineers and State of Oregon 
Land Board, Division of State Lands, and CWS approvals shall be 
obtained; 

8.  The provisions of Chapter 18.790, Tree Removal, shall be met; 
9.  Physical limitations and natural hazards, floodplains and wetlands, 

natural areas, and parks, recreation and open space policies of the 
comprehensive plan have been satisfied.  

Response: Heritage Crossing contains two marginal isolated wetlands.  The Applicant has applied to 
the Oregon Department of State Lands and the US Army Corps of Engineers to fill them 
and pay for off-site mitigation credits in a registered wetland bank.  These wetlands are 
not identified on the Tigard Local Wetland Inventory map and are not subject to the 
regulations of a Sensitive Lands Permit.   

Chapter 18.790 URBAN FORESTRY PLAN 
18.790.010 Purpose… 
18.790.020 Applicability 

The requirements of this chapter apply to the following situations: 
A.  The following land use reviews: 

1. Conditional use (Type III); 
2. Downtown design review (Type II and III); 
3. Minor land partition (Type II); 
4. Planned development (Type III); 
5. Sensitive lands review (Type II and III); 
6. Site development review (Type II); and 
7. Subdivision (Type II and III). 

B.  All Type I modifications to the urban forestry plan component of an approved 
land use permit as required by Section 18.790.070. 

C.  For land use projects limited to an existing right-of-way or easement, the 
development site shall be considered the existing right-of-way or easement 
and the urban forestry plan requirements shall be limited to the existing right-
of-way or easement. 

Response: As a Type III-PC Subdivision application, this criteria is applicable. 

18.790.030 Urban Forestry Plan Requirements 
A.  Urban forestry plan requirements. An urban forestry plan shall: 

1.  Be coordinated and approved by a landscape architect (the project 
landscape architect) or a person that is both a certified arborist and 
tree risk assessor (the project arborist), except for minor land 
partitions that can demonstrate compliance with effective tree 
canopy cover and soil volume requirements by planting street trees 
in open soil volumes only; 

2.  Meet the tree preservation and removal site plan standards in the 
Urban Forestry Manual; 

3.  Meet the tree canopy site plan standards in the Urban Forestry 
Manual; and 

4.  Meet the supplemental report standards in the Urban Forestry 
Manual. 
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Response: A certified arborist has prepared the Urban Forestry Plan for Heritage Crossing.  Full 

findings of the tree canopy standards, the tree preservation and removal standards, and 
the supplemental report standards have been provided on Sheets 13 and 14 of Exhibit A 
and in the Supplemental Arborist Report in Exhibit J.  This criterion is met.  

B.  Tree canopy fee. If the supplemental report demonstrates that the applicable 
standard percent effective tree canopy cover will not be provided through any 
combination of tree planting or preservation for the overall development site 
(excluding streets) or that the 15% effective tree canopy cover will not be 
provided through any combination of tree planting or preservation for any 
individual lot or tract in the R-1, R-2, R-3.5, R-4.5 and R-7 districts (when the 
overall development site meets or exceeds the standard percent effective tree 
canopy cover), then the applicant shall provide the city a tree canopy fee 
according to the methodology outlined in the tree canopy fee calculation 
requirements in the Urban Forestry Manual. 

Response: As shown below and in the Supplemental Arborist Report, this application meets the tree 
canopy standard; this criterion does not apply.  

C.  Tree canopy fee use. Tree canopy fees provided to the city shall be deposited 
into the urban forestry fund and used as approved by council through a 
resolution. 

Response: As shown below and in the Supplemental Arborist Report, this application meets the tree 
canopy standard; this criterion does not apply.  

18.790.040 Discretionary Urban Forestry Plan Review Option… 

Response: As shown below and in the Supplemental Arborist Report, this application meets the tree 
canopy standard; this criterion does not apply.  

18.790.050 Flexible Standards for Tree Planting and Preservation… 

Response: No flexible design standards are requested; this criterion does not apply.  

18.790.060 Urban Forestry Plan Implementation 
A.  General provisions. An urban forestry plan shall be in effect from the point of 

land use approval until the director determines all applicable urban forestry 
plan conditions of approval and code requirements have been met. For 
subdivisions and partitions, the urban forestry plan shall remain in effect for 
each resulting lot or tract separately until the director determines all 
applicable urban forestry plan conditions of approval and code requirements 
have been met. Prior and subsequent permitting decisions regarding the 
planting, maintenance, removal and replacement of trees when not associated 
with one of the land use review types in Section 18.790.020.A shall be 
administered through Title 8 (Urban Forestry) of the Tigard Municipal Code. 

B.  Inspections. Implementation of the urban forestry plan shall be inspected, 
documented and reported by the project arborist or landscape architect 
whenever an urban forestry plan is in effect. In addition, no person may refuse 
entry or access to the director for the purpose of monitoring the urban forestry 
plan on any site with an effective urban forestry plan. The inspection 
requirements in the Urban Forestry Manual shall apply to sites with an 
effective urban forestry plan. 

C.  Tree establishment. The establishment of all trees shown to be planted in the 
tree canopy site plan (per Section 18.790.030.A.3) and supplemental report 
(per Section 18.790.030.A.4) of a previously approved urban forestry plan shall 
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be guaranteed and required according to the tree establishment requirements 
in the Urban Forestry Manual. 

D.  Urban forest inventory. Spatial and species specific data shall be collected 
according to the urban forestry inventory requirements in the Urban Forestry 
Manual for each open grown tree and area of stand grown trees in the tree 
canopy site plan (per Section 18.790.030.A.3) and supplemental report (per 
Section 18.790.030.A.4) of a previously approved urban forestry plan.  

Response: The Heritage Crossing Urban Forestry Plan will be implemented as outlined in this Section.  

18.790.070 Modification to the Urban Forestry Plan Component of an Approved Land Use 
Permit 

Response: No modifications to the Urban Forestry Plan are requested; this criterion does not apply.  

 

Chapter 18.795 VISUAL CLEARANCE AREAS 
18.795.010 Purpose 

A.  Purpose. The purpose of this chapter is to establish standards which will 
assure proper sight distances at intersections to reduce the hazard from 
vehicular turning movements. 

18.795.020 Applicability of Provisions 
A.  When provisions apply. The provisions of this chapter shall apply to all 

development including the construction of new structures, the remodeling of 
existing structures and to a change of use which increases the on-site parking 
or loading requirements or which changes the access requirements. 

B.  When site development review is not required. Where the provisions of 
Chapter 18.330, Site Development Review, do not apply, the Director shall 
approve, approve with conditions, or deny a plan submitted under the 
provisions of this chapter through a Type I procedure, as governed by Section 
18.390.030, using the standards in this chapter as approval criteria. 

Response: The criteria of this section will apply to Heritage Crossing as a new subdivision.  

18.795.030 Visual Clearance Requirements 
A.  At corners. Except within the CBD zoning district a visual clearance area shall 

be maintained on the corners of all property adjacent to the intersection of 
two streets, a street and a railroad, or a driveway providing access to a public 
or private street. 

B.  Obstructions prohibited. A clear vision area shall contain no vehicle, hedge, 
planting, fence, wall structure or temporary or permanent obstruction (except 
for an occasional utility pole or tree), exceeding three feet in height, measured 
from the top of the curb, or where no curb exists, from the street center line 
grade, except that trees exceeding this height may be located in this area, 
provided all branches below eight feet are removed. 

C.  Additional topographical constraints. Where the crest of a hill or vertical curve 
conditions contribute to the obstruction of clear vision areas at a street or 
driveway intersection, hedges, plantings, fences, walls, wall structures and 
temporary or permanent obstructions shall be further reduced in height or 
eliminated to comply with the intent of the required clear vision area. 

Response: Vision clearance triangles have been shown on the Preliminary Plat in Exhibit A.  This 
criterion can be met.  
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18.795.040 Computations 
A. Arterial streets. On all designated arterial streets the visual clearance area shall 

not be less than 35 feet on each side of the intersection. 
B. Non-arterial streets. 

1.  Non-arterial streets 24 feet or more in width. At all intersections of 
two non-arterial streets, a nonarterial street and a driveway, and a 
non-arterial street or driveway and railroad where at least one of the 
streets or driveways is 24 feet or more in width, a visual clearance area 
shall be a triangle formed by the right-of-way or property lines along 
such lots and a straight line joining the right-of- way or property line 
at points which are 30 feet distance from the intersection of the right-
of-way line and measured along such lines. See Figure 18.795.1: 

2.  Non-arterial streets less than 24 feet in width. At all intersections of 
two non-arterial streets, a non-arterial street and a driveway, and a 
non-arterial street or driveway and railroad where both streets and/or 
driveways are less than 24 feet in width, a visual clearance area shall 
be a triangle whose base extends 30 feet along the street right-of-way 
line in both directions from the centerline of the accessway at the 
front setback line of a single family and two family residence, and 30 
feet back from the property line on all other types of uses.  

Response: SW Hall Boulevard is an arterial street and 35 foot vision clearance triangles will be 
required.  All other proposed roads are local streets with a width of 28 feet except for SW 
Applewood Avenue between Schmidt Loop which is 24 feet wide; 30 foot vision clearance 
triangles will be required for the local street intersections.  This criterion can be met.  

Chapter 18.810 STREET AND UTILITY IMPROVEMENT STANDARDS 
18.810.010 Purpose 

The purpose of this chapter is to provide construction standards for the implementation 
of public and private facilities and utilities such as streets, sewers, and drainage. 

18.810.020 General Provisions 
A.  When standards apply.  Unless otherwise provided, construction, 

reconstruction or repair of streets, sidewalks, curbs and other public 
improvements shall occur in accordance with the standards of this title. No 
development may occur and no land use application may be approved unless 
the public facilities related to development comply with the public facility 
requirements established in this section and adequate public facilities are 
available. Applicants may be required to dedicate land and build required 
public improvements only when the required exaction is directly related to 
and roughly proportional to the impact of the development. 

B.  Standard specifications. The city engineer shall establish standard 
specifications consistent with the application of engineering principles. 

C.  Chapter 7.40 applies. The provision of Chapter 7.40 of the Tigard Municipal 
Code shall apply to this chapter. 

D.  Adjustments. Adjustments to the provisions in this chapter related to street 
improvements may be granted by means of a Type II procedure, as governed 
by Section 18.390.040, using approval criteria in Section 18.370.020.C.11. 

E.  Except as provided in Section 18.810.030.S, as used in this chapter, the term 
“streets” shall mean “public streets” unless an adjustment under subsection 
D of this section is allowed.  
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Response: This subdivision application is subject to the standards of this section.  An adjustment has 

been requested per Section 18.379.020.C to address the alternate street sections of SW 
Ashford Street and SW Applewood Avenue to match existing.    

18.810.030 Streets 
A. Improvements. 

1.  No development shall occur unless the development has frontage or 
approved access to a public street. 

Response: Heritage Crossing has access to SW Applewood Avenue, SW Ashford Street, and SW Hall 
Boulevard.  This criterion is met.   

2.  No development shall occur unless streets within the development 
meet the standards of this chapter. 

Response: This narrative addresses how the proposed subdivision design and proposed public 
streets meet the standards of this Section.   

3.  No development shall occur unless the streets adjacent to the 
development meet the standards of this chapter, provided, however, 
that a development may be approved if the adjacent street does not 
meet the standards but half-street improvements meeting the 
standards of this title are constructed adjacent to the development. 

Response: This property abuts SW Hall Boulevard which is an ODOT facility and classified as an 
arterial by Tigard.  Half street improvements already exist along this roadway except for 
sidewalks, although ODOT and Tigard have requested additional right-of-way dedication 
to a half street width of 50 feet.  Heritage Crossing will construct an eight foot sidewalk 
along the SW Hall Boulevard frontage.  This criterion is met.   

4.  Any new street or additional street width planned as a portion of an 
existing street shall meet the standards of this chapter. 

Response: As noted above, this property abuts SW Hall Boulevard which is an ODOT facility and 
classified as an arterial by Tigard.  Half street improvements already exist along this 
roadway except for sidewalks, although ODOT and Tigard have requested additional right-
of-way dedication to a half street width of 50 feet.  Heritage Crossing will construct an 
eight foot sidewalk along the SW Hall Boulevard frontage.  This criterion is met.   

5.  If the city could and would otherwise require the applicant to provide 
street improvements, the city engineer may accept a future 
improvements guarantee in lieu of street improvements if one or 
more of the following conditions exist: 

a.  A partial improvement is not feasible due to the inability to 
achieve proper design standards; 

b.  A partial improvement may create a potential safety hazard to 
motorists or pedestrians; 

c.  Due to the nature of existing development on adjacent properties 
it is unlikely that street improvements would be extended in the 
foreseeable future and the improvement associated with the 
project under review does not, by itself, provide a significant 
improvement to street safety or capacity; 

d.  The improvement would be in conflict with an adopted capital 
improvement plan; 
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e.  The improvement is associated with an approved land partition 
on property zoned residential and the proposed land partition 
does not create any new streets; or 

f.  Additional planning work is required to define the appropriate 
design standards for the street and the application is for a project 
which would contribute only a minor portion of the anticipated 
future traffic on the street. 

Response: No future street improvements are proposed or deferred.  There is no need for fee-in-lieu 
of future improvements.   

6.  The standards of this chapter include the standard specifications 
adopted by the city engineer pursuant to Section 18.810.020.B. 

7.  The approval authority may approve adjustments to the standards of 
this chapter if compliance with the standards would result in an 
adverse impact on natural features such as wetlands, bodies of water, 
significant habitat areas, steep slopes, or existing mature trees. The 
approval authority may also approve adjustments to the standards of 
this chapter if compliance with the standards would have a 
substantial adverse impact on existing development or would 
preclude development on the property where the development is 
proposed. In approving an adjustment to the standards, the approval 
authority shall balance the benefit of the adjustment with the impact 
on the public interest represented by the standards. In evaluating the 
impact on the public interest, the approval authority shall consider 
the criteria listed in Section 18.810.030.E.1. An adjustment to the 
standards may not be granted if the adjustment would risk public 
safety. 

Response: Venture Properties has requested an adjustment to the local street standard per Section 
18.810.030.E.1.   A request is made to provide an alternate street section for the proposed 
local street extensions of SW Ashford Street and SW Applewood Avenue to match the 
street sections to the north and west.  These streets were built as 32 feet curb-to-curb 
with five foot curb-tight sidewalks and then street trees on the outside of the sidewalks.  
Venture proposes to continue this street section for the short 100 foot sections until they 
intersect with Schmidt Loop to avoid awkward transitions on a short section of street.   

B.  Creation of rights-of-way for streets and related purposes. Rights-of-way shall 
be created through the approval of a final subdivision plat or major partition; 
however, the council may approve the creation of a street by acceptance of a 
deed, provided that such street is deemed essential by the council for the 
purpose of general traffic circulation…. 

Response: All right-of-way dedications are proposed to be conveyed by final plat recordation.   

C.  Creation of access easements. The approval authority may approve an access 
easement established by deed without full compliance with this title provided 
such an easement is the only reasonable method by which a lot large enough 
to develop can be created. 

1.  Access easements shall be provided and maintained in accordance 
with the Uniform Fire Code, Section 10.207. 

2.  Access shall be in accordance with Sections 18.705.030.H and 
18.705.030.I. 

Response: No access easements are proposed; this criterion does not apply.   
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D.  Street location, width and grade. Except as noted below, the location, width 
and grade of all streets shall conform to an approved street plan and shall be 
considered in their relation to existing and planned streets, to topographic 
conditions, to public convenience and safety, and in their appropriate relation 
to the proposed use of the land to be served by such streets: 

1.  Street grades shall be approved by the city engineer in accordance 
with subsection N of this section; and 

2.  Where the location of a street is not shown in an approved street plan, 
the arrangement of streets in a development shall either: 

a.  Provide for the continuation or appropriate projection of existing 
streets in the surrounding areas, or 

b.  Conform to a plan adopted by the commission, if it is impractical 
to conform to existing street patterns because of particular 
topographical or other existing conditions of the land. Such a 
plan shall be based on the type of land use to be served, the 
volume of traffic, the capacity of adjoining streets and the need 
for public convenience and safety. 

Response: There are no adopted street plans for this area of Tigard; all surrounding properties are 
fully developed.   

E.  Minimum rights-of-way and street widths. Unless otherwise indicated on an 
approved street plan, or as needed to continue an existing improved street or 
within the Downtown District, street right-of-way and roadway widths shall 
not be less than the minimum width described below. Where a range is 
indicated, the width shall be determined by the decision-making authority 
based upon anticipated average daily traffic (ADT) on the new street segment. 
(The City Council may adopt by resolution, design standards for street 
construction and other public improvements. The design standards will 
provide guidance for determining improvement requirements within the 
specified ranges.) These are presented in Table 18.810.1. 

1.  The decision-making body shall make its decision about desired 
right-of-way width and pavement width of the various street types 
within the subdivision or development after consideration of the 
following: 

a.  The type of road as set forth in the comprehensive plan 
transportation chapter - functional street classification. 

b.  Anticipated traffic generation. 
c.  On-street parking needs. 
d.  Sidewalk and bikeway requirements. 
e.  Requirements for placement of utilities. 
f.  Street lighting. 
g.  Drainage and slope impacts. 
h.  Street tree location. 
i.  Planting and landscape areas. 
j.  Safety and comfort for motorists, bicyclists, and pedestrians. 
k.  Access needs for emergency vehicles. 

Response: SW Schmidt Loop and SW Ashford Lane are proposed local streets and have been 
designed with a 28 foot wide street from curb to curb within a 50 foot right-of-way.  The 
short extensions of SW Ashford Street and SW Applewood Avenue have been designed 
to that match the existing design of 32 feet from curb to curb in a 50 foot right-of-way 
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and curb tight sidewalks.  This meets the standards in Table 18.810.1.  The short segment 
of SW Applewood Lane between SW Schmidt Loop will carry under 500 ADT, and is 
therefore proposed for a 24 foot wide street within a 46 foot wide right-of-way and no 
on-street parking.  SW Hall Boulevard has been designed with a half street improvement 
of 24 feet to curb line with a six foot planter strip and an eight foot sidewalk. Street cross 
sections are shown on Sheet 10 of Exhibit A.  The 129 foot section of SW Ashford Lane 
from SW Hall Boulevard and SW Schmidt Loop has been proposed as a 28 foot wide curb 
to curb width in a 50 foot wide right-of-way.  This section of street will not have on-street 
parking due to the vision clearance triangles.  No homes front along this portion of street.   

F. Future street plan and extension of streets. 
1.  A future street plan shall: 

a.  Be filed by the applicant in conjunction with an application for a 
subdivision or partition. The plan shall show the pattern of 
existing and proposed future streets from the boundaries of the 
proposed land division and shall include other parcels within 530 
feet surrounding and adjacent to the proposed land division. At 
the applicant’s request, the city may prepare a future streets 
proposal. Costs of the city preparing a future streets proposal 
shall be reimbursed for the time involved. A street proposal may 
be modified when subsequent subdivision proposals are 
submitted. 

b.  Identify existing or proposed bus routes, pullouts or other transit 
facilities, bicycle routes and pedestrian facilities on or within 530 
feet of the site. 

2.  Where necessary to give access or permit a satisfactory future 
division of adjoining land, streets shall be extended to the boundary 
lines of the tract to be developed, and 

a.  These extended streets or street stubs to adjoining properties are 
not considered to be culs-de-sac since they are intended to 
continue as through streets at such time as the adjoining 
property is developed. 

b.  A barricade shall be constructed at the end of the street by the 
property owners which shall not be removed until authorized by 
the city engineer, the cost of which shall be included in the street 
construction cost. 

c.  Temporary hammerhead turnouts or temporary cul-de-sac bulbs 
shall be constructed for stub street in excess of 150 feet in length. 

Response: A Future Street Connectivity Map has been provided as Sheet 12 in Exhibit A.  This is the 
last parcel to develop at urban densities in this region, so there is no future connectivity 
to consider beyond Heritage Crossing.   

G.  Street spacing and access management. Refer to Section 18.705.030.H. 

Response: Section 18.705.030.H is addressed previously in this narrative.   

H.  Street alignment and connections. 
1.  Full street connections with spacing of no more than 530 feet between 

connections is required except where prevented by barriers such as 
topography, railroads, freeways, pre-existing developments, lease 
provisions, easements, covenants or other restrictions existing prior 
to May 1, 1995 which preclude street connections. A full street 
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connection may also be exempted due to a regulated water feature if 
regulations would not permit construction. 

Response: Heritage Crossing is surrounded by existing development; SW Applewood Avenue stubs 
to the north property line and SW Ashford Street stubs to the west property line.   Both 
streets have been proposed to be extended in and through Heritage Crossing.  Street 
spacing along SW Hall Boulevard has a minimum spacing of 600 feet, which precludes the 
spacing standard of 530 feet.  Existing development prohibits any connections to the 
south.   

2.  All local, neighborhood routes and collector streets which abut a 
development site shall be extended within the site to provide through 
circulation when not precluded by environmental or topographical 
constraints, existing development patterns or strict adherence to 
other standards in this code. A street connection or extension is 
considered precluded when it is not possible to redesign or 
reconfigure the street pattern to provide required extensions. Land is 
considered topographically constrained if the slope is greater than 
15% for a distance of 250 feet or more. In the case of environmental 
or topographical constraints, the mere presence of a constraint is not 
sufficient to show that a street connection is not possible. The 
applicant must show why the constraint precludes some reasonable 
street connection. 

Response: Again, Heritage Crossing is surrounded by existing development; SW Applewood Avenue 
stubs to the north property line and SW Ashford Street stubs to the west property line.   
Both streets have been proposed to be extended in and through Heritage Crossing.  Street 
spacing along SW Hall Boulevard has a minimum spacing of 600 feet, which precludes the 
spacing standard of 530 feet.  Existing development prohibits any connections to the 
south.   

3.  Proposed street or street extensions shall be located to provide direct 
access to existing or planned transit stops, commercial services, and 
other neighborhood facilities, such as schools, shopping areas and 
parks. 

Response: Heritage Crossing is primarily surrounded by residential development.  SW Hall Boulevard 
has bus service; a northbound stop is located at SW Ashford Street, and southbound stops 
are located adjacent to the project at the new SW Ashford Lane and 600 feet to the north 
and 800 feet to the south.  A church is located approximately 900 feet to the south on the 
east side of SW Hall Boulevard.  A small retail convenience center is located approximately 
1,200 feet south on SW Hall Boulevard.  By provision of a street connection to SW Hall 
Boulevard, the project allows access to a variety of community resources.  This criterion 
is met.   

4.  All developments should provide an internal network of connecting 
streets that provide short, direct travel routes and minimize travel 
distances within the development. 

Response: The proposed street system is designed with a tight grid system; the proposed internal 
blocks are only 260 feet long.  These short blocks and high level of connectivity are very 
pedestrian friendly and provides multiple direct travel routes.   

I.  Intersection angles. Streets shall be laid out so as to intersect at an angle as 
near to a right angle as practicable, except where topography requires a lesser 
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angle, but in no case shall the angle be less than 75° unless there is special 
intersection design, and: 

1.  Streets shall have at least 25 feet of tangent adjacent to the right-of-
way intersection unless topography requires a lesser distance; 

2.  Intersections which are not at right angles shall have a minimum 
corner radius of 20 feet along the right-of-way lines of the acute angle; 
and 

3.  Right-of-way lines at intersection with arterial streets shall have a 
corner radius of not less than 20 feet. 

Response: The existing street stub locations of SW Applewood Avenue and SW Ashford Street 
control the layout of Heritage Crossing.  In order to accommodate lot depths of 90 feet, 
the intersection of SW Applewood Avenue and SW Schmidt Loop is designed with an 
intersection angle of 77°.  As shown on Sheet 3 of Exhibit A, this street has a right-of-way 
radii of 23 feet, 26 feet, 20 feet, and 20 feet.  Tangent lengths exceed 25 feet.  This 
criterion is met.   

J.  Existing rights-of-way. Whenever existing rights-of-way adjacent to or within 
a tract are of less than standard width, additional rights-of-way shall be 
provided at the time of subdivision or development. 

Response: As noted above, this property abuts SW Hall Boulevard which is an ODOT facility.  Half 
street improvements already exist along this roadway, although ODOT has requested 
additional right-of-way dedication to a half street width of 50 feet.  This has been provided 
on the proposed design.  This criterion is met.   

K.  Partial street improvements. Partial street improvements resulting in a 
pavement width of less than 20 feet, while generally not acceptable, may be 
approved where essential to reasonable development when in conformity with 
the other requirements of these regulations, and when it will be practical to 
require the improvement of the other half when the adjoining property 
developed. 

Response: No partial street improvements are proposed; this criterion does not apply.   

L.  Cul-de-sacs. A cul-de-sac shall be no more than 200 feet long, shall not 
provide access to greater than 20 dwelling units, and shall only be used when 
environmental or topographical constraints, existing development pattern, or 
strict adherence to other standards in this code preclude street extension and 
through circulation: 

1.  All cul-de-sacs shall terminate with a turnaround. Use of turnaround 
configurations other than circular shall be approved by the city 
engineer; and 

2.  The length of the cul-de-sac shall be measured from the centerline 
intersection point of the two streets to the radius point of the bulb. 

3.  If a cul-de-sac is more than 300 feet long, a lighted direct pathway to 
an adjacent street may be required to be provided and dedicated to 
the city. 

Response: No cul-de-sacs are proposed; this criterion does not apply.   

M.  Street names. No street name shall be used which will duplicate or be 
confused with the names of existing streets in Washington County, except for 
extensions of existing streets. Street names and numbers shall conform to the 
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established pattern in the surrounding area and as approved by the city 
engineer. 

Response: The proposed street names are primarily continuations of the existing streets.  SW 
Ashford Lane is proposed with ‘Lane’ instead of ‘Street’ to provide clarity for emergency 
services providers.  SW Schmidt Loop is named for the historic family ownership of the 
land.  This criterion is met.   

N.  Grades and curves. 
1.  Grades shall not exceed 10% on arterials, 12% on collector streets, or 

12% on any other street (except that local or residential access streets 
may have segments with grades up to 15% for distances of no greater 
than 250 feet); and 

2.  Centerline radii of curves shall be as determined by the city engineer. 

Response: All new proposed streets are classified as local streets.  As shown on the street profiles 
on Sheet 9 of Exhibit A, street grades are all under three percent.  This criterion is met.   

O.  Curbs, curb cuts, ramps, and driveway approaches. Concrete curbs, curb cuts, 
wheelchair, bicycle ramps and driveway approaches shall be constructed in 
accordance with standards specified in this chapter and Section 15.04.080, 
and: 

1.  Concrete curbs and driveway approaches are required; except: 
2.  Where no sidewalk is planned, an asphalt approach may be 

constructed with city engineer approval; and 
3.  Asphalt and concrete driveway approaches to the property line shall 

be built to city configuration standards. 

Response: All proposed driveways and curbs will be constructed of concrete.  This criterion is met.   

P.  Streets adjacent to railroad right-of-way. Wherever the proposed development 
contains or is adjacent to a railroad right-of-way, provision shall be made for 
a street approximately parallel to and on each side of such right-of-way at a 
distance suitable for the appropriate use of the land. The distance shall be 
determined with due consideration at cross streets or the minimum distance 
required for approach grades and to provide sufficient depth to allow screen 
planting along the railroad right-of-way in nonindustrial areas. 

Response: No proposed streets are adjacent to railroad right-of-way.  This criterion does not apply.   

Q.  Access to arterials and collectors. Where a development abuts or is traversed 
by an existing or proposed arterial or collector street, the development design 
shall provide adequate protection for residential properties and shall separate 
residential access and through traffic, or if separation is not feasible, the 
design shall minimize the traffic conflicts. The design shall include any of the 
following: 

1.  A parallel access street along the arterial or collector; 
2.  Lots of suitable depth abutting the arterial or collector to provide 

adequate buffering with frontage along another street; 
3.  Screen planting at the rear or side property line to be contained in a 

nonaccess reservation along the arterial or collector; or 
4.  Other treatment suitable to meet the objectives of this subsection; 
5.  If a lot has access to two streets with different classifications, primary 

access should be from the lower classification street. 
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Response: SW Hall Boulevard is classified as an arterial facility.  Lots 14 through 24 are designed as 

double frontage lots, with driveway access only to the new local street.  These lots are 
required to have a ten foot buffer along the southern boundary along SW Hall Boulevard.    
This criterion is met.   

R.  Alleys, public or private. 
1.  Alleys shall be no less than 20 feet in width. In commercial and 

industrial districts, alleys shall be provided unless other permanent 
provisions for access to off-street parking and loading facilities are 
made. 

2.  While alley intersections and sharp changes in alignment shall be 
avoided, the corners of necessary alley intersections shall have a 
radius of not less than 12 feet. 

Response: No alleys are proposed.   This criterion does not apply.   

S.  Survey monuments. Upon completion of a street improvement and prior to 
acceptance by the city, it shall be the responsibility of the developer’s 
registered professional land surveyor to provide certification to the city that 
all boundary and interior monuments shall be reestablished and protected. 

Response: Survey monuments will be set with the recordation of the final plat.  This criterion can be 
met.   

T.  Private streets. 
1.  Design standards for private streets shall be established by the city 

engineer; and 
2.  The city shall require legal assurances for the continued maintenance 

of private streets, such as a recorded maintenance agreement. 
3.  Private streets serving more than six dwelling units are permitted 

only within planned developments, mobile home parks, and multi-
family residential developments. 

Response: No private streets are proposed.  This criterion does not apply.   

U.  Railroad crossings. Where an adjacent development results in a need to install 
or improve a railroad crossing, the cost for such improvements may be a 
condition of development approval, or another equitable means of cost 
distribution shall be determined by the public works director and approved 
by the commission. 

Response: No railroad crossings are proposed.  This criterion does not apply.   

V.  Street signs. The city shall install all street signs, relative to traffic control and 
street names, as specified by the city engineer for any development. The cost 
of signs shall be the responsibility of the developer. 

Response: Street signs will be installed with site development.  This criterion can be met.   

W.  Mailboxes. Joint mailbox facilities shall be provided in all residential 
developments, with each joint mailbox serving at least two dwelling units. 

1.  Joint mailbox structures shall be placed adjacent to roadway curbs; 
2.  Proposed locations of joint mailboxes shall be designated on a copy 

of the preliminary plat or development plan, and shall be approved 
by the city engineer/U.S. post office prior to final plan approval; and 
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3.  Plans for the joint mailbox structures to be used shall be submitted 
for approval by the city engineer/U.S. post office prior to final 
approval. 

Response: Joint mailboxes will be installed with site development.  This criterion can be met.   

X.  Traffic signals. The location of traffic signals shall be noted on approved 
street plans. Where a proposed street intersection will result in an immediate 
need for a traffic signal, a signal meeting approved specifications shall be 
installed. The cost shall be included as a condition of development. 

Response: No traffic signals are proposed.  This criterion does not apply.   

Y.  Street light standards. Street lights shall be installed in accordance with 
regulations adopted by the city’s direction. 

Response: Street lights will be installed with site development.  This criterion can be met.   

Z.  Street name signs. Street name signs shall be installed at all street 
intersections. Stop signs and other signs may be required. 

Response: Street signs will be installed with site development.  This criterion can be met.   

AA.  Street cross-sections. The final lift of asphalt concrete pavement shall be 
placed on all new constructed public roadways prior to final city acceptance 
of the roadway and within one year of the conditional acceptance of the 
roadway unless otherwise approved by the city engineer. The final lift shall 
also be placed no later than when 90% of the structures in the new 
development are completed or three years from the commencement of initial 
construction of the development, whichever is less. 

1.  Sub-base and leveling course shall be of select crushed rock; 
2.  Surface material shall be of Class C or B asphaltic concrete; 
3.  The final lift shall be placed on all new construction roadways prior 

to city final acceptance of the roadway; however, not before 90% of 
the structures in the new development are completed unless three 
years have elapsed since initiation of construction in the 
development; 

4.  The final lift shall be Class C asphaltic concrete as defined by 
A.P.W.A. standard specifications; and 

5.  No lift shall be less than 1-1/2 inches in thickness. 

Response: The proposed street sections for Heritage Crossing has been shown on Sheet 10 of Exhibit 
A.  They are proposed with an eight inch base course and two inch leveling course of 
crushed rock, with one asphaltic lift of three inches.  This criterion is met.   

BB.  Traffic calming. When, in the opinion of the city engineer, the proposed 
development will create a negative traffic condition on existing neighborhood 
streets, such as excessive speeding, the developer may be required to provide 
traffic calming measures. These measures may be required within the 
development and/or offsite as deemed appropriate. As an alternative, the 
developer may be required to deposit funds with the city to help pay for traffic 
calming measures that become necessary once the development is occupied 
and the city engineer determines that the additional traffic from the 
development has triggered the need for traffic calming measures. The city 
engineer will determine the amount of funds required, and will collect said 
funds from the developer prior to the issuance of a certificate of occupancy, 
or in the case of subdivision, prior to the approval of the final plat. The funds 
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will be held by the city for a period of five years from the date of issuance of 
certificate of occupancy, or in the case of a subdivision, the date of final plat 
approval. Any funds not used by the city within the five-year time period will 
be refunded to the developer. 

Response: The proposed street design does not allow for any long fast stretches that would warrant 
traffic calming.  No traffic calming is proposed.  This criterion does not apply.   

CC.  Traffic study. 
1.  A traffic study shall be required for all new or expanded uses or 

developments under any of the following circumstances: 
a.  When they generate a 10% or greater increase in existing traffic 

to high collision intersections identified by Washington County. 
b.  Trip generations from development onto the city street at the 

point of access and the existing ADT fall within the following 
ranges:… 

Response: A Traffic Study has been included in Exhibit Q.  This criterion is met.   

18.810.040 Blocks 
A.  Block design. The length, width and shape of blocks shall be designed with 

due regard to providing adequate building sites for the use contemplated, 
consideration of needs for convenient access, circulation, control and safety 
of street traffic and recognition of limitations and opportunities of 
topography. 

B.  Sizes. 
1.  The perimeter of blocks formed by streets shall not exceed 2,000 feet 

measured along the centerline of the streets except: 
a.  Where street location is precluded by natural topography, 

wetlands, significant habitat areas or bodies of water, or pre-
existing development; or 

b.  For blocks adjacent to arterial streets, limited access highways, 
collectors or railroads. 

c.  For nonresidential blocks in which internal public circulation 
provides equivalent access. 

2.  Bicycle and pedestrian connections on public easements or right-of-
ways shall be provided when full street connection is exempted by 
paragraph 1 of this subsection B. Spacing between connections shall 
be no more than 330 feet, except where precluded by environmental 
or topographical constraints, existing development patterns, or strict 
adherence to other standards in the code.   

Response: Heritage Crossing is surrounded by existing development to the north, east, west and 
south, which limits the ability to provide compact block lengths.  Interior block perimeters 
are a maximum of 1,140 feet.  The block created by SW Bellflower, SW Empire Terrace, 
SW Ashford Street, SW Schmidt Loop and SW Applewood Street has a perimeter length 
of approximately 2,590 feet.  The block to the east of that block is approximately 1,480 as 
measured from the existing pedestrian connection to SW Hall Boulevard.  SW Hall 
Boulevard is subject to minimum access spacing standards of 600 feet for arterials.  The 
block created along the south is large, but no solution is available due to the existing 
development pattern.  This criterion is met.   
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18.810.050 Easements 
A.  Easements. Easements for sewers, drainage, water mains, electric lines or 

other public utilities shall be either dedicated or provided for in the deed 
restrictions, and where a development is traversed by a watercourse or 
drainageway, there shall be provided a stormwater easement or drainage 
right-of-way conforming substantially with the lines of the watercourse. 

B.  Utility easements. A property owner proposing a development shall make 
arrangements with the city, the applicable district, and each utility franchise 
for the provision and dedication of utility easements necessary to provide full 
services to the development. The city’s standard width for public main line 
utility easements shall be 15 feet unless otherwise specified by the utility 
company, applicable district, or city engineer. 

Response: All proposed public infrastructure is located within public right-of-way with the exception 
of a proposed sanitary sewer connection in the southeast corner of the project.  This 
sewer line is proposed to extend from SW Schmidt Loop east along the north side of water 
quality facility in Tract A to the existing line in SW Hall Boulevard.  An easement will be 
provided over Tract A.  This criterion is met.   

18.810.060 Lots 
A.  Size and shape. Lot size, width, shape and orientation shall be appropriate for 

the location of the development and for the type of use contemplated, and: 
1.  No lot shall contain part of an existing or proposed public right-of-

way within its dimensions. 
2.  The depth of all lots shall not exceed 2-1/2 times the average width, 

unless the parcel is less than 1-1/2 times the minimum lot size of the 
applicable zoning district. 

3.  Depth and width of properties zoned for commercial and industrial 
purposes shall be adequate to provide for the off-street parking and 
service facilities required by the type of use proposed. 

Response: All proposed lots are generally rectangular in shape.  No proposed lots have a lot depth 
that is more than 2.5 times the lot width.  This criterion is met.   

B.  Lot frontage. Each lot shall abut upon a public or private street, other than an 
alley, for a width of at least 25 feet unless the lot is created through a minor 
land partition in which case Section 18.162.050.C applies, or unless the lot is 
for an attached single-family dwelling unit, in which case the lot frontage shall 
be at least 15 feet. 

Response: All proposed lots have a minimum of 25 feet of frontage.   This criterion is met.   

C.  Through lots. Through lots shall be avoided except where they are essential 
to provide separation of residential development from major traffic arterials 
or to overcome specific disadvantages of topography and orientation, and: 

1.  A planting buffer at least 10 feet wide is required abutting the arterial 
rights-of-way; and 

2.  All through lots shall provide the required front yard setback on each 
street. 

Response: SW Hall Boulevard is classified as an arterial facility.  Lots 14 through 24 are designed as 
double frontage lots, with driveway access only to the new local street.  These lots have 
a ten foot buffer along the eastern boundary along SW Hall Boulevard.    This criterion is 
met.   
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D.  Lot side lines. The side lines of lots, as far as practicable, shall be at right 
angles to the street upon which the lots front. 

Response: All lots have side lot lines that are perpendicular to the front right-of-way except for Lots 
4 and 30 which are designed as flag lots in the corner of the property.  This criterion is 
met.   

E.  Large lots. In dividing tracts into large lots or parcels which at some future 
time are likely to be redivided, the commission may require that the lots be of 
such size and shape, and be so divided into building sites, and contain such 
site restrictions as will provide for the extension and opening of streets at 
intervals which will permit a subsequent division of any tract into lots or 
parcels of smaller size. The land division shall be denied if the proposed large 
development lot does not provide for the future division of the lots and future 
extension of public facilities. 

Response: No future land division is proposed within this development.  This criterion does not 
apply.   

18.810.070 Sidewalks 
A.  Sidewalks. All industrial streets and private streets shall have sidewalks 

meeting city standards along at least one side of the street. All other streets 
shall have sidewalks meeting city standards along both sides of the street. A 
development may be approved if an adjoining street has sidewalks on the side 
adjoining the development, even if no sidewalk exists on the other side of the 
street. 

Response: Sidewalks are proposed on both sides of all proposed local public streets.  This criterion 
is met.   

B.  Requirement of developers. 
1.  As part of any development proposal, or change in use resulting in an 

additional 1,000 vehicle trips or more per day, an applicant shall be 
required to identify direct, safe (1.25 x the straight line distance) 
pedestrian routes within 1/2 mile of their site to all transit facilities 
and neighborhood activity centers (schools, parks, libraries, etc.). In 
addition, the developer may be required to participate in the removal 
of any gaps in the pedestrian system off-site if justified by the 
development. 

2.  If there is an existing sidewalk on the same side of the street as the 
development within 300 feet of a development site in either direction, 
the sidewalk shall be extended from the site to meet the existing 
sidewalk, subject to rough proportionality (even if the sidewalk does 
not serve a neighborhood activity center). 

Response: SW Hall Boulevard has a bus line with a northbound stop located at SW Ashford Street 
and southbound stops located at the new SW Ashford Lane as well as approximately 600 
feet to the north and 900 feet to the south.  Direct access to SW Hall Boulevard has been 
provided with the proposed street connection of SW Ashford Lane.   

C.  Planter strip requirements. A planter strip separation of at least five feet 
between the curb and the sidewalk shall be required in the design of streets, 
except where the following conditions exist: there is inadequate right-of-way; 
the curbside sidewalks already exist on predominant portions of the street; it 
would conflict with the utilities; there are significant natural features (large 
trees, water features, significant habitat areas, etc.) that would be destroyed if 
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the sidewalk were located as required; or where there are existing structures 
in close proximity to the street (15 feet or less) or where the standards in Table 
18.810.1 specify otherwise. Additional consideration for exempting the planter 
strip requirement may be given on a case-by-case basis if a property abuts 
more than one street frontage. 

Response: Venture Properties has requested an adjustment to the local street standard per Section 
18.810.030.E.1.   A request is made to provide an alternate street section for the proposed 
local street extensions of SW Ashford Street and SW Applewood Avenue to match the 
street sections to the north and west.  These streets were built as 32 feet curb-to-curb 
with five foot curb-tight sidewalks and then street trees on the outside of the sidewalks.  
Venture proposes to continue this street section for the short 100 foot sections until they 
intersect with Schmidt Loop to avoid awkward transitions on a short section of street.  
Street trees are still provided within the right-of-way, but at the back of walk.   

D.  Maintenance. Maintenance of sidewalks, curbs, and planter strips is the 
continuing obligation of the adjacent property owner. 

Response: Maintenance of sidewalks, curbs, and planter strips will be the continuing obligation of 
the new adjacent property owner.   

E.  Application for permit and inspection. If the construction of a sidewalk is not 
included in a performance bond of an approved subdivision or the 
performance bond has lapsed, then every person, firm or corporation desiring 
to construct sidewalks as provided by this chapter, shall, before entering upon 
the work or improvement, apply for a street opening permit to the 
Engineering Department to so build or construct: 

1.  An occupancy permit shall not be issued for a development until the 
provisions of this section are satisfied. 

2.  The city engineer may issue a permit and certificate allowing 
temporary noncompliance with the provisions of this section to the 
owner, builder or contractor when, in his or her opinion, the 
construction of the sidewalk is impractical for one or more of the 
following reasons: 

a.  Sidewalk grades have not and cannot be established for the 
property in question within a reasonable length of time; 

b.  Forthcoming installation of public utilities or street paving 
would be likely to cause severe damage to the new sidewalk; 

c.  Street right-of-way is insufficient to accommodate a sidewalk on 
one or both sides of the street; or 

d.  Topography or elevation of the sidewalk base area makes 
construction of a sidewalk impractical or economically 
infeasible. 

3.  The city engineer shall inspect the construction of sidewalks for 
compliance with the provision set forth in the standard specifications 
manual. 

Response: Upon approval of the subdivision, Venture Properties will apply to construct the proposed 
public improvements including sidewalks.   

F.  Council initiation of construction. In the event one or more of the following 
situations are found by the council to exist, the council may adopt a resolution 
to initiate construction of a sidewalk in accordance with city ordinances:… 

Response: This criterion does not apply.   
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18.810.080 Public Use Areas 
A.  Dedication requirements. 

1.  Where a proposed park, playground or other public use shown in a 
development plan adopted by the city is located in whole or in part 
in a subdivision, the commission may require the dedication or 
reservation of such area within the subdivision, provided that the 
reservation or dedication is roughly proportional to the impact of the 
subdivision on the park system. 

2.  Where considered desirable by the commission in accordance with 
adopted comprehensive plan policies, and where a development plan 
of the city does not indicate proposed public use areas, the 
commission may require the dedication or reservation of areas within 
the subdivision or sites of a character, extent and location suitable for 
the development of parks or other public use, provided that the 
reservation or dedication is roughly proportional to the impact of the 
subdivision on the park system. 

B.  Acquisition by public agency. If the developer is required to reserve land area 
for a park, playground, or other public use, such land shall be acquired by the 
appropriate public agency within 18 months following plat approval, at a price 
agreed upon prior to approval of the plat, or such reservation shall be released 
to the subdivider.   

Response: No public spaces are proposed in this application; this criterion does not apply.   

18.810.090 Sanitary Sewers 
A.  Sewers required. Sanitary sewers shall be installed to serve each new 

development and to connect developments to existing mains in accordance 
with the provisions set forth in Design and Construction Standards for 
Sanitary and Surface Water Management (as adopted by the Unified Sewerage 
Agency in 1996 and including any future revisions or amendments) and the 
adopted policies of the comprehensive plan. 

B.  Sewer plan approval. The city engineer shall approve all sanitary sewer plans 
and proposed systems prior to issuance of development permits involving 
sewer service. 

C.  Over-sizing. Proposed sewer systems shall include consideration of additional 
development within the area as projected by the comprehensive plan. 

D.  Permits denied. Development permits may be restricted by the commission 
or hearings officer where a deficiency exists in the existing sewer system or 
portion thereof which cannot be rectified within the development and which 
if not rectified will result in a threat to public health or safety, surcharging of 
existing mains, or violations of state or federal standards pertaining to 
operation of the sewage treatment system. 

Response: As shown on Sheet 11 of Exhibit A, a full sanitary sewer system has been proposed for 
Heritage Crossing to provide public sewer access to all proposed lots.  The system will 
connect to the existing manhole at SW Hall Boulevard at the southeast corner of the 
property.  No up-sizing for future development is needed.  This criterion is met.  

18.810.100 Storm Drainage 
A.  General provisions. The director and city engineer shall issue a development 

permit only where adequate provisions for stormwater and floodwater runoff 
have been made, and: 

1.  The storm water drainage system shall be separate and independent 
of any sanitary sewerage system; 
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2.  Where possible, inlets shall be provided so surface water is not 
carried across any intersection or allowed to flood any street; and 

3.  Surface water drainage patterns shall be shown on every development 
proposal plan. 

B.  Easements. Where a development is traversed by a watercourse, drainageway, 
channel or stream, there shall be provided a stormwater easement or drainage 
right-of-way conforming substantially with the lines of such watercourse and 
such further width as will be adequate for conveyance and maintenance. 

C.  Accommodation of upstream drainage. A culvert or other drainage facility 
shall be large enough to accommodate potential runoff from its entire 
upstream drainage area, whether inside or outside the development, and the 
city engineer shall approve the necessary size of the facility, based on the 
provisions of Design and Construction Standards for Sanitary and Surface 
Water Management (as adopted by the Unified Sewerage Agency in 1996 and 
including any future revisions or amendments). 

D.  Effect on downstream drainage. Where it is anticipated by the city engineer 
that the additional runoff resulting from the development will overload an 
existing drainage facility, the director and engineer shall withhold approval of 
the development until provisions have been made for improvement of the 
potential condition or until provisions have been made for storage of 
additional runoff caused by the development in accordance with the Design 
and Construction Standards for Sanitary and Surface Water Management (as 
adopted by the Unified Sewerage Agency in 1996 and including any future 
revisions or amendments). 

Response: As shown on Sheets 7 and 11 of Exhibit A, a full storm sewer system has been proposed 
for Heritage Crossing to collect and treat stormwater runoff.  The system has been 
designed based upon the Storm Drainage Analysis in Exhibit R.  After collection and 
treatment, the system will connect to the existing manhole in SW Hall Boulevard at the 
southeast corner of the property.  No up-sizing for future development is needed.  This 
criterion is met.  

18.810.110 Bikeways and Pedestrian Pathways 
A.  Bikeway extension. 

1.  As a standard, bike lanes shall be required along all arterial and 
collector routes and where identified on the city’s adopted bicycle 
plan in the transportation system plan (TSP). Bike lane requirements 
along collectors within the Downtown Urban Renewal District shall 
be determined by the city engineer unless specified in Table 18.810.1. 

2.  Developments adjoining proposed bikeways identified on the city’s 
adopted pedestrian/bikeway plan shall include provisions for the 
future extension of such bikeways through the dedication of 
easements or rights-of-way, provided such dedication is directly 
related to and roughly proportional to the impact of the development. 

3.  Any new street improvement project shall include bicycle lanes as 
required in this document and on the adopted bicycle plan. 

B.  Cost of construction. Development permits issued for planned unit 
developments, conditional use permits, subdivisions and other developments 
which will principally benefit from such bikeways shall be conditioned to 
include the cost or construction of bikeway improvements in an amount 
roughly proportional to the impact of the development. 

C.  Minimum width. 
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1.  The minimum width for bikeways within the roadway is five feet per 
bicycle travel lane. 

2.  The minimum width for multi-use paths separated from the road and 
classified as regional or community trails in the Greenway Trail 
System Master Plan is 10 feet. The width may be reduced to eight feet 
if there are environmental or other constraints. 

3.  The minimum width for off-street paths classified as neighborhood 
trails, according to the Greenway Trail System Master Plan, is three 
feet. 

4.  Design standards for bike and pedestrian-ways shall be determined 
by the city engineer.  

Response: SW Hall Boulevard is an ODOT facility and improvements will be reviewed by ODOT as 
part of this application.  This criterion is met.  

18.810.120 Utilities 
A.  Underground utilities. All utility lines including, but not limited to those 

required for electric, communication, lighting and cable television services 
and related facilities shall be placed underground, except for surface mounted 
transformers, surface mounted connection boxes and meter cabinets which 
may be placed above ground, temporary utility service facilities during 
construction, high capacity electric lines operating at 50,000 volts or above, 
and: 

1.  The developer shall make all necessary arrangements with the 
serving utility to provide the underground services; 

2.  The city reserves the right to approve location of all surface mounted 
facilities; 

3.  All underground utilities, including sanitary sewers and storm drains 
installed in streets by the developer, shall be constructed prior to the 
surfacing of the streets; and 

4.  Stubs for service connections shall be long enough to avoid 
disturbing the street improvements when service connections are 
made. 

Response: All proposed infrastructure is proposed to be located underground.  This criterion is met.  

B.  Information on development plans. The applicant for a development shall 
show on the development plan or in the explanatory information, easements 
for all underground utility facilities, and: 

1.  Plans showing the location of all underground facilities as described 
herein shall be submitted to the city engineer for review and approval; 
and 

2.  Care shall be taken in all cases to ensure that above ground 
equipment does not obstruct vision clearance areas for vehicular 
traffic. 

Response: The preliminary development plans in Exhibit A show the public utility easements as well 
as public rights-of-way.  This criterion is met.  

C.  Exception to undergrounding requirement. 
1.  The developer shall pay a fee in-lieu of undergrounding costs when 

the development is proposed to take place on a street where existing 
utilities which are not underground will serve the development and 
the approval authority determines that the cost and technical 
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difficulty of under-grounding the utilities outweighs the benefit of 
undergrounding in conjunction with the development. The 
determination shall be on a case-by-case basis. The most common, 
but not the only, such situation is a short frontage development for 
which undergrounding would result in the placement of additional 
poles, rather than the removal of above-ground utilities facilities. 

2.  An applicant for a development which is served by utilities which are 
not underground and which are located across a public right-of-way 
from the applicant’s property shall pay the fee in-lieu of 
undergrounding. 

3.  Properties within the CBD zoning district shall be exempt from the 
requirements for undergrounding of utility lines and from the fee in-
lieu of undergrounding. 

4.  The exceptions in paragraphs 1 through 3 of this subsection C shall 
apply only to existing utility lines. All new utility lines shall be placed 
underground. 

D.  Fee in-lieu of undergrounding. 
1.  The city engineer shall establish utility service areas in the city. All 

development which occurs within a utility service area shall pay a fee 
in-lieu of undergrounding for utilities if the development does not 
provide underground utilities, unless exempted by this code. 

2.  The city engineer shall establish the fee by utility service area which 
shall be determined based upon the estimated cost to underground 
utilities within each service area. The total estimated cost for 
undergrounding in a service area shall be allocated on a front-foot 
basis to each party within the service area. The fee due from any 
developer shall be calculated based on a front-foot basis. 

3.  A developer shall receive a credit against the fee for costs incurred in 
the undergrounding of existing overhead utilities. The city engineer 
shall determine the amount of the credit, after review of cost 
information submitted by the applicant with the request for credit. 

4.  The funds collected in each service area shall be used for 
undergrounding utilities within the city at large. The city engineer 
shall prepare and maintain a list of proposed undergrounding 
projects which may be funded with the fees collected by the city. The 
list shall indicate the estimated timing and cost of each project. The 
list shall be submitted to the City Council for their review and 
approval annually. 

Response: No undergrounding is proposed.  

18.810.130 Cash or Bond Required 
A.  Guarantee. All improvements installed by the developer shall be guaranteed 

as to workmanship and material for a period of one year following acceptance 
by the City Council. 

B.  Cash deposit or bond. Such guarantee shall be secured by cash deposit or 
bond in the amount of the value of the improvements as set by the city 
engineer. 

C.  Compliance requirements. The cash or bond shall comply with the terms and 
conditions of Section 18.430.090. 

Response: Prior to construction, Venture Properties will meet the bonding requirements for the 
construction of public improvements and their maintenance.  This criterion can be met.  
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18.810.140 Monuments—Replacement Required 
Any monuments that are disturbed before all improvements are completed by the 

subdivider shall be replaced prior to final acceptance of the improvements. 

Response: Monuments will be reviewed prior to recordation of the final plat and will either be in 
place or bonded for later installation.  This criterion can be met.  

18.810.150 Installation Prerequisite 
A.  Approval required. No public improvements, including sanitary sewers, storm 

sewers, streets, sidewalks, curbs, lighting or other requirements shall be 
undertaken except after the plans have been approved by the city, permit fee 
paid, and permit issued. 

B.  Permit fee. The permit fee is required to defray the cost and expenses incurred 
by the city for construction and other services in connection with the 
improvement. The permit fee shall be set by council resolution. 

Response: No construction will occur until plans are reviewed and permits issued.  This criterion can 
be met.  

18.810.160 Installation Conformation 
A.  Conformance required. In addition to other requirements, improvements 

installed by the developer either as a requirement of these regulations or at 
his/her own option, shall conform to the requirements of this chapter and to 
improvement standards and specifications followed by the city. 

B.  Adopted installation standards. The Standard Specifications for Public Works 
Construction, Oregon Chapter A.P.W.A., and Design and Construction 
Standards for Sanitary and Surface Water Management (as adopted by the 
Unified Sewerage Agency in 1996 and including any future revisions or 
amendments) shall be a part of the city’s adopted installation standard(s); 
other standards may also be required upon recommendation of the city 
engineer. 

Response: Improvements will be reviewed prior to recordation of the final plat and will either be in 
place or bonded for later installation.  This criterion can be met.  

18.810.170 Plan Check 
A.  Submittal requirements. Work shall not begin until construction plans and 

construction estimates have been submitted and checked for adequacy and 
approved by the city engineer in writing. The developer can obtain detailed 
information about submittal requirements from the city engineer. 

B.  Compliance. All such plans shall be prepared in accordance with 
requirements of the city. 

Response: No construction will occur until plans are reviewed and permits issued.  This criterion can 
be met.  

18.810.180 Notice to City 
A.  Commencement. Work shall not begin until the city has been notified in 

advance. 
B.  Resumption. If work is discontinued for any reason, it shall not be resumed 

until the city is notified. 

Response: No construction will occur until plans are reviewed and permits issued.  A pre-
construction meeting will be held prior to construction.  This criterion can be met.  
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18.810.190 City Inspection of Improvements 
Improvements shall be constructed under the inspection and to the satisfaction of 

the city. The city may require changes in typical sections and details if 
unusual conditions arising during construction warrant such changes in the 
public interest. 

Response: The City will conduct inspections as needed.  This criterion can be met.  

18.810.200 Engineer’s Written Certification Required 
The developer’s engineer shall provide written certification of a form provided by 

the city that all improvements, workmanship and materials are in accord with 
current and standard engineering and construction practices, and are of high 
grade, prior to city acceptance of the subdivision’s improvements or any 
portion thereof for operation and maintenance. 

Response: A licensed civil engineer will stamp all construction plans.  This criterion can be met.  
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Tigard Comprehensive Plan 
Goal 1: Citizen Involvement 

Goal:  1.1 Provide citizens, affected agencies, and other jurisdictions the opportunity to 
participate in all phases of the planning process. 
Goal: 1.2 Ensure all citizens have access to: 

A. opportunities to communicate directly to the City; and 
B. information on issues in an understandable form. 

Response: The Tigard Development Code has been reviewed for compliance with statewide goal 1 
for public involvement.  The Type III-PC land use process provides multiple opportunities 
for community input for this application.  A neighborhood meeting is required prior to 
submittal of the application.  Notice is provided for surrounding area upon acceptance of 
the application and a public hearing will be held in front of the Planning Commission with 
opportunity for public testimony prior to deliberation.  Any appeal of the Planning 
Commission’s decision will be heard by the City Council.   This policy is met.   

Goal 2: Land Use Planning 
Goal: 2.1 Maintain an up-to-date Comprehensive Plan, implementing regulations and 
action plans as the legislative foundation of Tigard’s land use planning program. 
Policies: 

1. The City’s land use program shall establish a clear policy direction, comply with state and 
regional requirements, and serve its citizens’ own interests. 

2. The City’s land use regulations, related plans, and implementing actions shall be 
consistent with and implement its Comprehensive Plan. 

Response: The proposed zone change would change the zoning designation from R-12 to a 
combination of R-12 and R-7.  Both of these zones implement the existing Comprehensive 
Plan designation of Medium Density Residential.  This policy is met.   

3. The City shall coordinate the adoption, amendment, and implementation of its land use 
program with other potentially affected jurisdictions and agencies. 

Response: The proposed zone change will be forwarded to both Metro and the State of Oregon 
Department of Land Conservation and Development.   This policy is met.   

5. The City shall promote intense urban level development in Metro-designated Centers and 
Corridors, and employment and industrial areas. 

Response: The site is located along the designated corridor of SW Hall Boulevard, and is also 
surrounded by existing low density neighborhoods.  This creates a conflict between the 
Comprehensive Plan goals for urban development along corridors and the goals for 
neighborhood compatibility.  The proposed combination of zoning districts retains the R-
12 designation along the Hall Boulevard frontage in alignment with the goals of higher 
densities along designated corridors while placing R-7 where the property abuts existing 
R-7 detached homes.   This compromise balances the competing goals.  

7. The City’s regulatory land use maps and development code shall implement the 
Comprehensive Plan by providing for needed urban land uses including: 

A. Residential; 
B.   Commercial and office employment including business parks; 
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C. Mixed use; 
D. Industrial; 
E. Overlay districts where natural resource protections or special planning and 

regulatory tools are warranted; and 
F. Public services. 

14. Applicants shall bear the burden of proof to demonstrate that land use applications are 
consistent with applicable criteria and requirements of the Development Code, the 
Comprehensive Plan, and when necessary, those of the state and other agencies. 

Response: This narrative outlines how the Heritage Crossing zone change and subdivision 
applications are consistent or comply with the criteria and requirements of the Tigard 
Development Code and Comprehensive Plan, as well as the Metro Functional Plan.   

15. In addition to other Comprehensive Plan goals and policies deemed applicable, 
amendments to Tigard’s Comprehensive Plan/Zone Map shall be subject to the following 
specific criteria: 

A. Transportation and other public facilities and services shall be available, or 
committed to be made available, and of sufficient capacity to serve the land 
uses allowed by the proposed map designation; 

Response: Heritage Crossing abuts SW Hall Boulevard and has two local streets stubbing into it to 
provide good transportation connectivity.  Sanitary sewer is available in the southeast 
corner as well as at the two street stubs.  Water is available in the two street stubs as 
well.   

B. Development of land uses allowed by the new designation shall not negatively 
affect existing or planned transportation or other public facilities and services; 

Response: A Transportation Impact Analysis has been provided in Exhibit A that outlines how the 
proposed subdivision will impact the surrounding roadway network.  The proposed zone 
change will reduce the density of the project and thus reduce the transportation impacts 
of any development.   

C. The new land use designation shall fulfill a proven community need such as 
provision of needed commercial goods and services, employment, housing, 
public and community services, etc. in the particular location, versus other 
appropriately designated and developable properties; 

Response: The 2010 Goal 10 analysis by Johnson Reid shows that there is a demonstrated need for 
both attached and detached residential land within Tigard.  Exhibit M has updated this 
analysis to reflect the buildable lands in 2014 including the adoption of the River Terrace 
Plan designations.  There is an overall balance of attached and detached residential land 
use designations through Tigard.  This area of Tigard is well served by existing R-12 
development, particularly south of Highway 99W and SW McDonald Street as well as 
Bonita and SW 72nd Avenue, and there is no specific locational need for additional 
attached housing in this location.  It should be noted that long range plans for SW Hall 
Boulevard have changed over time.  It was one of several alignments considered in the 
Southwest Corridor Plan refinement process.  It was not part of the recommended High 
Capacity design options from in the June 9, 2014 report from the Steering Committee.  
Today, SW Hall Boulevard has infrequent bus service with a schedule that is greater than 
30 minutes between busses.   
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D. Demonstration that there is an inadequate amount of developable, 
appropriately designated, land for the land uses that would be allowed by the 
new designation; 

Response: The land inventory and zoning maps show that there is an adequate 20 year supply of R-
7 and R-12 lands, however much of that land is constrained in the near term within the 
River Terrace district.  The land use plan was recently adopted, but much of that property 
awaits urban infrastructure before it will be ready to develop.  The need for available 
buildable residential land is well established, but it is also supported by the 2014 Tigard 
Buildable Land Inventory which shows a need for 621 acres of R-7 land, but in 2014 there 
was only 563 acres available, leaving a shortage of 65 acres (Exhibit M).  River Terrace will 
solve this shortage over time, but this zone change fills the immediate need for single 
family detached homes.    

E. Demonstration that land uses allowed in the proposed designation could be 
developed in compliance with all applicable regulations and the purposes of 
any overlay district would be fulfilled; 

Response: This application package with land use narrative and supporting documents shows how 
the proposed 62 lot compromise combination R-7 and R-12 subdivision complies with the 
Tigard Development Code.   

F. Land uses permitted by the proposed designation would be compatible, or 
capable of being made compatible, with environmental conditions and 
surrounding land uses; and 

Response: The key consideration for this proposed zone change is neighborhood compatibility.  Due 
to the land use changes that have occurred since 1983, this is now an island of R-12 zoning 
surrounded by existing R-7 development with detached single family homes.   

In order to balance the competing comprehensive Plan goals for urbanization along 
designated corridors and the goals for neighborhoods compatibility, the application 
proposes a combination of R-12 zoning along the SW Hall Boulevard frontage and R-7 
zoning where the property abuts the existing low density single family detached 
neighborhoods.  This design strikes a balance between the competing goals and creates 
a livable, diverse neighborhood.   

G. Demonstration that the amendment does not detract from the viability of the 
City’s natural systems. 

Response: Two marginal wetlands exist on site and a wetland fill permit has been submitted to both 
the Oregon Department of State Lands and the US Army Corps of Engineers.  The wetland 
are located where SW Applewood Avenue must be extended and at the low portion of 
the site were the water quality facility must be located.  The wetlands will be impacted 
regardless of any type of urban development; wetland impacts are inevitable.  The zone 
change does not change the wetland impacts.   

16. The City may condition the approval of a Plan/Zoning map amendment to assure the 
development of a definite land use(s) and per specific design/development requirements. 

Response: The Applicant understands that conditions may be applied, but does not anticipate the 
need for any zone change conditions since the impacts of development will lessen with 
the decreased density.   

Zone Change and Subdivision Application September 2015 
Heritage Crossing – City of Tigard  Page 72  



 
 

17. The City may allow concurrent applications to amend the Comprehensive Plan/Zoning 
Map(s) and for development plan approval of a specific land use. 

Response: Per this policy, this application requests concurrent review of a zone change and 
subdivision.   

23. The City shall require new development, including public infrastructure, to minimize 
conflicts by addressing the need for compatibility between it and adjacent existing and 
future land uses. 

Response: As previously stated, the key consideration for this proposed zone change is improved 
neighborhood compatibility.  Due to the land use changes that have occurred since 1983, 
this is now an island of R-12 zoning surrounded by existing R-7 development.  A proposed 
combination of R-12 zoning along SW Hall Boulevard and R-7 zoning where the site abuts 
existing R-7 detached single family homes strikes a balances the Comprehensive Plan 
goals for neighborhood compatibility with the goals for urbanizations along designated 
corridors.   

24. The City shall establish design standards to promote quality urban development and to 
enhance the community’s value, livability, and attractiveness. 

Goal 9: Economic Development 
Goal: 9.3 Make Tigard a prosperous and desirable place to live and do business. 
Policies: 

1. The City shall focus a significant portion of future employment growth and high-density 
housing development in its Metro-designated Town Center (Downtown); Regional 
Center (Washington Square); High Capacity Transit Corridor (Hwy 99W); and the Tigard 
Triangle. 

Response: SW Hall Boulevard is a designated corridor by Metro, but it traverses an established low 
density neighborhood in the vicinity of this site with no employment uses, extremely 
limited retail uses.  This corridor will not achieve ‘urbanity’; higher densities will have the 
limited benefit of increased potential ridership.  The property carries a Medium Density 
Residential Plan designation; only a partial zone change is proposed.   The application 
proposes to retain the R-12 designation along the SW Hall Boulevard Corridor, and 
proposes to reduce the density where the property abuts the existing low density 
neighborhoods to the north, west, and south.   This combination of zones strikes a balance 
of intensity and compatibility.   

Goal 10:  Housing 
Goal: 10.1 Provide opportunities for a variety of housing types to meet the diverse 
housing needs of current and future City residents. 
Policies: 

1. The City shall adopt and maintain land use policies, codes, and standards that provide 
opportunities to develop a variety of housing types that meet the needs, preferences, and 
financial capabilities of Tigard’s present and future residents. 

Response: Two state and Metro requirements help determine housing capacities on buildable land 
within the Portland Metropolitan Area – the state metropolitan Housing Rule and Title 1 
of Metro’s Urban Grow Management Functional Plan (Functional Plan).  Both focus on 
increasing jurisdictions’ housing capacity in order to use land within the UGB efficiently.   
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The Metropolitan Housing Rule (OAR 660-007/Division 7) established regional residential 
density standards for new construction by jurisdiction.  Tigard must provide for an overall 
density opportunity of 10 or more dwelling units per net buildable acre, as well as 
designate sufficient buildable land to provide the opportunity for at least 50% of new 
residential units to be attached housing (either single family or multiple family). 

Metro implements Goal 10 through Title 1.  To meet Title 1, each jurisdiction was required 
to determine its housing capacity and adopt minimum density requirements.  Tigard 
adopted an 80% of minimum density requirement for development in 1998, which means 
that a development must build 80% of the maximum units allowed by the zoning 
designation.   

The City of Tigard maintains an up-to-date buildable lands inventory, a permit tracking 
system for development, as well as complying with Metro’s Functional Plan.  The City is 
responsible for monitoring residential development.  All of these tools aid the City in 
monitoring its progress toward the above goals, and determining if the opportunity 
remains for current and future residents to have diverse housing choices.   

Exhibit M contains a compilation analysis of three major Tigard reports on Goal 10 
compliance:  the August 2012 “City Of Tigard Housing and Residential Land Needs 
Assessment (Oregon Statewide Planning Goal 10)” prepared by Johnson Reid LLC, the 
January 2014 Buildable Land Inventory Map published by Tigard, and Ordinance 14-15 for 
River Terrace that contains a Goal 10 analysis for the River Terrace plan area.   

AKS utilized the 2012 Johnson Reid report as a baseline; this report has been reviewed 
and acknowledged by Metro and DLCD.  The table at the beginning of Exhibit M starts 
with the Johnson Reid capacity table.  This report shows that the City of Tigard should 
accommodate 6,458 dwelling units for a 2030 horizon to comply with Goal 10 and Title 1.  
The capacity of land in 2012 showed a capacity for 6,714 dwelling units, with an average 
density of 11.6 dwelling units per acre.  The River Terrace planning was in its early stages, 
so this report did a general projection of total dwelling units for these areas without using 
specific zones.   

AKS then updated the Johnson Reid land capacity information with the City’s January 2014 
land inventory report.   

The next step was to merge in the recently adopted River Terrace capacity data.  In the 
AKS review of the River Terrace Goal 10 analysis, it appears that there are two errors in 
Table 3-1.  First, the units projected for the R-4.5 zone only equate to 5.8 dwelling units 
per acre.  The Johnson Reid report used 7.3 dwelling units per acre.  This correction would 
increase the capacity by 77 dwelling units.  Second, the total dwelling units per acre for 
the Roy Rogers West area calculates to 14.12 dwelling units per acre.  This does not 
change the total capacity.  AKS provided a corrected table for River Terrace.  

The corrected River Terrace data was added to the projected January 2014 data.  Tigard 
now has capacity to accommodate an additional 7,422 dwelling units or 11.47 dwelling 
units per acre, which exceeds the Johnson Reid projected need of 6,458 dwelling units by 
964 dwelling units.   
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Per this Goal 10 methodology, this is a reduction in potential density of 51 dwelling units.  
The City had excess capacity of 964 dwelling units, so approval of this zone change would 
reduce that excess capacity to 913 dwelling units, but still exceeds the adopted minimum 
for Goal 10.  This shows compliance with Metro Code 3.07.120.E listed below.  

In addition to this analysis, it should be noted that a Conditional Use Permit was approved 
in April 2013 for Bonaventure Assisted Living (CUP2013-00001, Exhibit Q).  This 
application is for property located approximately 800 feet north of Heritage Crossing.  
Bonaventure is zoned as R-4.5, but the land use application was for an assisted living 
complex using a conditional use permit review.  The underlying zoning would assume a 
capacity of 51 units per Goal 10.  The application was approved for 70 independent living, 
59 assisted living and 23 units for memory care.  This is a total of 152 dwelling units, or an 
increase in city-wide capacity of 101 dwelling units.  This is an appropriate offset to the 
reduction of 51 dwelling units proposed by Heritage Crossing and is located in close 
proximity.  This would address Metro Code 3.07.120.C; although the two land use actions 
did not occur as a single application, they are proposed within a year of one another and 
are located within 800 feet of each other.   

For housing types, attached versus detached homes, the MUR-1, MUR-2, R-12 and R-25 
zones are primarily attached housing zones.  The R-1, R-2, R-3.5, R4.5, and R-7 zones are 
primarily detached housing zoned.  Unfortunately, the Johnson Reid Goal 10 report did 
not outline the capacity of attached versus detached housing since the zoning split had 
not yet been determined for the West Bull Mountain (River Terrace) expansion areas.  It 
does show a need for 3,051 attached units and 3,406 detached units. For the non-West 
Bull Mountain (River Terrace) area of Tigard, the 2010 analysis showed capacity for 2,016 
attached units and 1,610 detached units.  In 2014, the Tigard Buildable Land Inventory 
map showed capacity for 1,830 attached units and 1,771 detached units.   

The housing capacity in 2014 updated for River Terrace in Exhibit M shows an attached 
housing capacity of 3,625 units and a detached capacity of 3,796 units.  The proposed 
zone change would change the mix to 3,495 attached and 3,876 detached.  Inventories 
for both attached and detached homes exceed the needs outlined in the 2010 Johnson 
Reid Goal 10 report by approximately 450 homes in each classification.  As noted 
previously, the Bonaventure CUP exceeded the expected housing inventory by an 
additional 101 homes, providing 152 attached homes rather than the planned 51 
detached homes.   

The Heritage Crossing partial zone change proposes to change 6.031 acres of R-12 land to 
R-7.  Here is a comparison of the densities of the existing R-12 zone versus the proposed 
combination of R-7 and R-12 zones: 

R-12 DENSITY COMPARISON TABLE 

Description Current R-12 
Zoning 

Proposed 
Mixed R-7 & R-

12 Zoning 
Alternative 

Percent 
Increase (+) or 
Reduction (-) 
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Gross Site Area (sf) 396,523 396,523 0% 

Maximum Lot Density (units) 93 67 -28% 
Minimum Lot Density (units) 74 53 -28% 
Proposed Lot Density (units) 93 62 -33% 
Proposed Average Lot Area (sf) 2,680 4,246 58% 
Proposed Minimum Lot Area (sf) 2,441 2,616 7% 

To summarize the impacts to overall residential capacity in Tigard, see below: 

Description Dwelling Units 
Min Density R-12 74 
Min Density R-7 44 
Proposed Density for Original R-7 Application 53 
Compromise Min Density 53 
Compromised Proposed Density 62 
Reduction in Density from R-12 Min to Compromise Proposed 12 

Comparing the overall minimum density of the site with R-12 development with the 
proposed street network and detached housing versus the proposed application, there is 
a reduction of twelve dwelling units.  This is a minimal impact to overall housing capacity 
in Tigard.  Although it is a permitted use, it is not realistic to assume that this site would 
accommodate multifamily development.  It is not compatible and would face enormous 
public opposition.   

 
5. The City shall provide for high and medium density housing in the areas such as town 

centers (Downtown), regional centers (Washington Square), and along transit corridors 
where employment opportunities, commercial services, transit, and other public services 
necessary to support higher population densities are either present or planned for in the 
future. 

Response: SW Hall Boulevard is a Metro designated Corridor.  This vicinity carries a Medium Density 
Residential comprehensive plan designation; the zone change from R-12 to a combination 
of R-12 and R-7 will not change the plan designation.  Preserving the R-12 designation 
along SW Hall Boulevard while allowing the remainder of the site to change to R-7 will 
provide a balance of the competing Comprehensive Plan policies of corridor urbanization 
and neighborhood compatibility.  The proposed zone change will retain the Medium 
Density Residential Comprehensive Plan designation.   

Goal: 10.2 Maintain a high level of residential livability. 
Policies: 

1. The City shall adopt measures to protect and enhance the quality and integrity of its 
residential neighborhoods. 

5. The City shall encourage housing that supports sustainable development patterns by 
promoting the efficient use of land, conservation of natural resources, easy access to 
public transit and other efficient modes of transportation, easy access to services and 
parks, resource efficient design and construction, and the use of renewable energy 
resources. 
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7. The City shall ensure that residential densities are appropriately related to locational 
characteristics and site conditions such as the presence of natural hazards and natural 
resources, availability of public facilities and services, and existing land use patterns. 

8. The City shall require measures to mitigate the adverse impacts from differing, or more 
intense, land uses on residential living environments, such as: 

A. orderly transitions from one residential density to another; 
B. protection of existing vegetation, natural resources and provision of open 

space areas; and 
C. installation of landscaping and effective buffering and screening. 

9.  The City shall require infill development to be designed to address compatibility with 
existing neighborhoods. 

Response: As previously stated, the key consideration for this proposed zone change is improved 
neighborhood compatibility.  Due to the land use changes that have occurred since 1983, 
this is now an island of R-12 zoning surrounded by existing R-7 development.  The 
proposed combination zone change with R-12 along SW Hall Boulevard and R-7 where 
the property abuts established low density residential neighborhoods to the north, west, 
and south provides a balance between the competing Plan policies for neighborhood 
compatibility and urbanization along designated corridors.   

Goal 12:  Transportation 
Goal: 12.1 Develop mutually supportive land use and transportation plans to enhance the 
livability of the community. 

Policies: 
1. The City shall plan for a transportation system that meets current community needs and 

anticipated growth and development 
3. The City shall maintain and enhance transportation functionality by emphasizing multi-

modal travel options for all types of land uses. 
4. The City shall promote land uses and transportation investments that promote balanced 

transportation options. 
5. The City shall develop plans for major transportation corridors and provide appropriate 

land uses in and adjacent to those corridors. 
6. The City shall support land use patterns that reduce greenhouse gas emissions and 

preserve the function of the transportation system. 

Response: As shown in the Transportation Analysis in Exhibit Q, the proposed zone change proposed 
a decrease in density, therefore the impacts to the transportation system will be reduced 
as well.  This meets the Transportation Planning Rule and the transportation policies 
adopted by Tigard.  

Metro Regional Functional Plan Requirements 
 
TITLE 1: HOUSING CAPACITY 

3.07.110 Purpose and Intent 
The Regional Framework Plan calls for a compact urban form and a “fair-share” approach 
to meeting regional housing needs. It is the purpose of Title 1 to accomplish these policies 
by requiring each city and county to maintain or increase its housing capacity except as 
provided in section 3.07.120. 
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3.07.120 Housing Capacity 
A.  A city or county may reduce the minimum zoned capacity of the Central City or a Regional 

Center, Town Center, Corridor, Station Community or Main Street under subsection D or 
E. A city or county may reduce its minimum zoned capacity in other locations under 
subsections C, D or E. 

C.  A city or county may reduce its minimum zoned capacity by one of the following actions 
if it increases minimum zoned capacity by an equal or greater amount in other places 
where the increase is reasonably likely to be realized within the 20-year planning period 
of Metro’s last capacity analysis under ORS 197.299: 

1.  Reduce the minimum dwelling unit density, described in subsection B, for 
one or more zones; 

2.  Revise the development criteria or standards for one or more zones; or 
3.  Change its zoning map such that the city’s or county’s minimum zoned 

capacity would be reduced. 
Action to reduce minimum zoned capacity may be taken any time within two 
years after action to increase capacity. 

E.  A city or county may reduce the minimum zoned capacity of a single lot or parcel so long 
as the reduction has a negligible effect on the city’s or county’s overall minimum zoned 
residential capacity. 

Response: As noted in the detailed land inventory analysis above and documented in Exhibit M, the 
proposed zone change to Heritage Crossing is a minimal impact within the City, there is 
excess capacity to meet the Tigard Goal 10 capacity standards with the final adoption of 
the River Terrace zoning, and within the corridor excess residential capacity was created 
with approval of the Bonaventure assisted living facility 800 feet to the north in 2014.   

The proposed zone change proposes to change 6.03 acres of R-12 land to R-7.  As shown 
above, the density reduction from the proposed zone change is minimal: 

Description Dwelling Units 
Min Density R-12 74 
Min Density R-7 44 
Proposed Density for Original R-7 Application 53 
Compromise Min Density 53 
Compromised Proposed Density 62 
Reduction in Density from R-12 Min to Compromise Proposed 12 

Comparing the overall minimum density of the site with R-12 development with the 
proposed street network and detached housing versus the proposed application, there is 
a reduction of twelve dwelling units.  This is a minimal impact to overall housing capacity 
in Tigard.  Although it is a permitted use, it is not realistic to assume that this site would 
accommodate multifamily development.  It is not compatible and would face enormous 
public opposition.   

As shown in the land inventory analysis in Exhibit M, the City had excess capacity of 964 
dwelling units, so approval of this zone change would reduce that excess capacity to 952 
dwelling units, but still exceeds the adopted minimum for Goal 10.  This show compliance 
with Metro Code 3.07.120.E listed below.  
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In addition to this analysis, it should be noted that a Conditional Use Permit was approved 
in April 2013 for Bonaventure Assisted Living (CUP2013-00001, Exhibit H).  This 
application is for property located approximately 800 feet north of Heritage Crossing.  
Bonaventure is zoned as R-4.5, but the land use application was for an assisted living 
complex using a conditional use permit review.  The underlying zoning would assume a 
capacity of 51 units per Goal 10.  The application was approved for 70 independent living, 
59 assisted living and 23 units for memory care.  This is a total of 152 dwelling units, or an 
increase in city-wide capacity of 101 dwelling units.  This is an appropriate offset to the 
reduction of 51 dwelling units proposed by Heritage Crossing and is located in close 
proximity.  This would address Metro Code 3.07.120.C; although the two land use actions 
did not occur as a single application, they are proposed within a year of one another and 
are located within 800 feet of each other.   

 

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

The Regional Framework Plan identifies Centers, Corridors, Main Streets and Station 
Communities throughout the region and recognizes them as the principal centers of urban 
life in the region. Title 6 calls for actions and investments by cities and counties, 
complemented by regional investments, to enhance this role. A regional investment is an 
investment in a new high capacity transit line or designated a regional investment in a 
grant or funding program administered by Metro or subject to Metro’s approval. 

3.07.620 Actions and Investments in Centers, Corridors, Station Communities and Main 
Streets 

A.  In order to be eligible for a regional investment in a Center, Corridor, Station Community 
or Main Street, or a portion thereof, a city or county shall take the following actions: 

1.  Establish a boundary for the Center, Corridor, Station Community or Main 
Street, or portion thereof, pursuant to subsection B; 

2.  Perform an assessment of the Center, Corridor, Station Community or Main 
Street, or portion thereof, pursuant to subsection C; and 

3.  Adopt a plan of actions and investments to enhance the Center, Corridor, 
Station Community or Main Street, or portion thereof, pursuant to subsection 
D. 

B.  The boundary of a Center, Corridor, Station Community or Main Street, or portion thereof, 
shall: 

1.  Be consistent with the general location shown in the RFP except, for a 
proposed new Station Community, be consistent with Metro’s land use final 
order for a light rail transit project; 

2.  For a Corridor with existing high-capacity transit service, include at least 
those segments of the Corridor that pass through a Regional Center or Town 
Center; 

3.  For a Corridor designated for future high-capacity transit in the RTP, include 
the area identified during the system expansion planning process in the RTP; 
and 

4.  Be adopted and may be revised by the city council or county board following 
notice of the proposed boundary action to the Oregon Department of 
Transportation and to Metro in the manner set forth in subsection A of section 
3.07.820 of this chapter. 
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3.07.640 Activity Levels for Centers, Corridors, Station Communities and Main Streets 
A.  Centers, Corridors, Station Communities and Main Streets need a critical number of 

residents and workers to be vibrant and successful. The following average number of 
residents and workers per acre is recommended for each: 

1.  Central City - 250 persons  
2.  Regional Centers - 60 persons 
3.  Station Communities - 45 persons 
4.  Corridors - 45 persons 
5.  Town Centers - 40 persons 
6.  Main Streets - 39 persons 

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

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

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

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

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

1.  The types of housing listed in the “needed housing” statute, ORS 197.303(1); 
2.  The types of housing identified in the city’s or county’s housing need analysis 

done pursuant to ORS 197.296 or statewide planning Goal 10 (Housing); and 
3.  Accessory dwellings pursuant to section 3.07.120 of this chapter. 

3.07.650 Centers, Corridors, Station Communities and Main Streets Map  
A.  The Centers, Corridors, Station Communities and Main Streets Map is incorporated in 

this title and is Metro’s official depiction of their boundaries. The map shows the 
boundaries established pursuant to this title. 

B.  A city or county may revise the boundary of a Center, Corridor, Station Community or 
Main Street so long as the boundary is consistent with the general location on the 2040 
Growth Concept Map in the RFP. The city or county shall provide notice of its proposed 
revision as prescribed in subsection B of section 3.07.620. 

C.  The COO shall revise the Centers, Corridors, Station Communities and Main Streets Map 
by order to conform the map to establishment or revision of a boundary under this title. 

Response: While SW Hall Boulevard is a Metro designated corridor, much of the corridor is built out 
with single family detached homes that are far from the density goal of 45 persons per 
acre. Per the Density of People map in the “Tigard HCT Land Use Plan –Existing Conditions 
Summary Report” the density in this area is 6.5-11 people per acre.  The June 2012 report 
on “Concepts for Potential Station Community – High Capacity Transit Land Use Plan” did 
not even review this corridor for station planning.  This corridor was also not 
recommended for High Capacity Transit as part of the Southwest Corridor planning effort.  
The 5/6/14 discussion draft of the “Southwest Corridor Refinement Phase – Draft 
Recommendation of HCT Design Options for Further Study” on page 28 said that Hall 
Boulevard to Durham Road was not recommended because it would “travel through 
predominantly single family residential areas with limited ridership and development 
potential, and result in slower travel times compared to WES alignment options.” Hall 
Boulevard has been completely removed from the 6/9/14 final “Recommendations of 
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Southwest Corridor High Capacity Transit Design Options, Complementary Multimodal 
Projects and Potential Station Locations for Future Study” report.   

This corridor is not currently mapped as a Metro corridor and does not met the criteria 
for a future corridor designation.   

 

IV.  Conclusion 
 
The listed findings and accompanying documentation demonstrates that the proposal is consistent with 
the applicable provisions of the City of Hillsboro Zoning Ordinance, Subdivision Ordinance, and 
Development Standards and Guidelines. Therefore, the applicant respectfully requests approval of the 
proposed Heritage Crossing Preliminary Plat Application.   
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Exhibit A:  Preliminary Development 
Plans 
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General Information 
 
Date:  09/29/2015 
Project Name:  Heritage Crossing Subdivision 
Project Arborist Name:  Bruce Baldwin 
Project Arborist Address:  12965 SW Herman Road, Suite 100, Tualatin, OR 97062 
Project Arborist Telephone Number:  503-563-6151 
Project Arborist Email Address:  bruce@aks-eng.com 
ISA Certified Arborist No.:  PN-6666A  
ISA Qualified Tree Risk Assessor 
 
Project Summary 
This is a multi-zone residential subdivision project with 62 lots, in aggregate. Thirty-five lots are 
located in the R-7 Medium Density Residential District requiring an effective tree canopy cover of 
40%, and 27 lots are located in the R-12 Medium Density Residential District requiring an effective 
tree canopy cover of 33%. In the R-7 District, one tree is being preserved and 70 trees are being 
planted. In the R-12 District, no trees are being preserved and 38 trees are being planted. The net 
developed site area in the R-7 District is +\- 196,816 square feet. Forty percent of that area equals 
+/- 78,726 square feet. The net developed site area in the R-12 District is +\- 86,004 square feet. 
Thirty-three percent of that area equals +/- 28,381 square feet. In the R-7 District, the site will have 
a total qualifying mature tree canopy area of 80,323 square feet, which is above the required 40% for 
this zone. In the R-12 District, the site will have a total qualifying mature tree canopy area of 32,731 
square feet, which is above the required 33% for this zone. Therefore, since the effective canopy 
area of the existing trees and trees to be planted in the R-7 and R-12 Districts is greater than 40% 
and 33% (respectively) of the total area, no additional tree canopy fee is required.  In addition, each 
of the 35 lots in the R-7 District individually meets the City’s lot canopy coverage of 15% effective 
canopy.  Since all of the City’s canopy requirements are met, no tree canopy fee is required. 
 
Specifications 
 
Tree Protection Fencing Specifications: 
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Tree Preservation Specifications: 
 
A. No changes shall be made to any aspect of the approved urban forestry plan without written 

consent from the project arborist and city arborist. 
 
B. Timeline for clearing, grading, and installation of tree protection measures: Tree protection 

fence shall be installed prior to any ground disturbance work. 
 
C. Placing materials near trees: No person may conduct any activity within the protected area of 

any tree designated to remain, including, but not limited to, parking equipment, placing 
solvents, storing building material and soil deposits, dumping concrete washout and locating 
burn holes. 

 
D. Attachments to trees during construction: No person shall attach any object to any tree 

designated for preservation. 
 
E. Protective barrier. Prior to any ground disturbance by the contractor: 
 

1. Shall erect and maintain readily visible tree protection fencing along the outer edge and 
completely surrounding the protected area of all protected trees or groups of trees as shown. 
Fences shall be constructed of 5 foot tall metal, secured to eight foot tall metal posts. Posts 
shall not be placed further than 8 feet o.c. Apart. 

 
2. May be required to cover with mulch to a depth of at least six (6) inches, or with plywood or 

similar material, over the root zone of a tree in order to protect roots from damage caused 
by heavy equipment. 

 
3. Shall prohibit excavation or compacting of earth or other potentially damaging activities 

within the tree protection zone. 
 
4. May be required to minimize root damage by excavation of a two (2) feet deep trench, at the 

edge of the tree protection zone, to cleanly sever the roots of trees to be retained. 
 
5. May be required to have corrective pruning performed on preserved trees in order to avoid 

damage from machinery or building activity. May be required to maintain trees throughout 
construction period by watering and fertilizing. 

 
6. Shall maintain the tree protection fencing in place until the project arborist and city arborist 

authorizes their removal. 
 
7. Shall ensure that any landscaping done in the tree protection zone subsequent to the removal 

of the barriers shall be accomplished with light machinery or hand labor.  Use plant materials 
with compatible water requirements to tree to be preserved and direct spray irrigation away 
from trunks. 

 
F. The grade shall not be elevated or reduced within the tree protection zone without the 

project arborist's authorization. The project arborist may allow coverage of up to one half of 
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the area of the tree's root zone with light soils (no clay) to the minimum depth necessary to 
carry out grading or landscaping plans, if it will not imperil the survival of the tree. Aeration 
devices may be required to ensure the tree's survival. 

 
G. If the grade adjacent to a preserved tree is raised such that it could slough or erode into the 

tree protection zone, it shall be permanently stabilized to prevent suffocation of the roots. 
 
H. An impervious surface shall not be installed within the tree protection zone of any tree to be 

preserved without the authorization of the project arborist. The project arborist may require 
specific construction methods and/or use of aeration devices to ensure the tree's survival 
and to minimize the potential for root induced damage to the impervious surface. 

 
I. To the greatest extent practical, utility trenches shall be located outside of the tree protection 

zone of trees to be preserved. The project arborist may require that utilities be tunneled 
under the roots of trees to be preserved if the project arborist determines that trenching 
would significantly reduce the chances of the trees survival. 

 
J.  Directional felling of trees shall be used to avoid damage to trees designated for 

preservation. 
 
K. The project arborist may require additional tree preservation measures which are consistent 

with tree care industry standards. 
 
Root protection zone notes: 
Encroachment into the root protection zone may be allowed with project arborist approval as 
described in the following notes: 
1. Excavation in the top 24" of the soil in the critical root zone area should begin at the excavation 

line that is closest to the tree. 
2. The excavation should be done by hand/shovel or with a backhoe and a man with a shovel, 

pruning shears, and a pruning saw. 
3. If done by hand, all roots 1" or larger should by pruned at the excavation line. 
4. If done with a backhoe (most likely scenario), then the operator shall start the cut at the 

excavation line and carefully "feel" for roots/resistance. When there is resistance, the man with 
the shovel hand digs around the roots and prunes the roots larger than 1" diameter. 

 
Stand Preservation Specifications: 
 
No existing stand trees.  Not applicable to this project. 
 
Soil Characteristics and Specifications for Improvement: 
 

Areas of Tree Growth Limiting Soils: 
There are no known areas of tree growth limiting soils identified.  If soil compaction 
occurs, backhoe turning should be used to loosen soil.  Remove any layers of good 
topsoil.  Spread 3”-4” of organics (high-lignin) compost or ESCS (Expanded 
shale/Calcine Clay) amendment over the area prior to turning the soil.  Maintaining a safe 
distance from paving, sidewalks, and structures, use backhoe to turn soil to 36” 
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depth.  Break soil and loosely incorporate the soil amendment.  Maintain a slope of 
compacted soil at the edge of the paving so as not to undermine the paving sub-
base.  Hand turning may be necessary along the edges of paving and at walls.  Do not till 
to a depth greater than the bottom of footing.  After turning, re-spread topsoil and add 
3”-5” of yard waste organic amendment over the surface and lightly till to break the soil 
into texture suitable to fine grade. 
 
Removal, Storing, and Amended Soils for Planter Areas: 
Contractor shall removal all debris from planter areas and excavate to a depth of 36 
inches.  Slope sides of excavations at 1:1 slope or shore edges to prevent undermining of 
vehicle load areas and to provide a sloped profile transition between soil types and 
structural fill.  Dispose of debris and subsoil.  Stockpile excavated topsoil in approved 
area off site. 
 
Existing and imported topsoil amendments shall be determined by the Landscape 
Architect and approved by the City Arborist.  Soil mixing shall be done in designated 
areas or in the supplier’s yard.  Mix amendments with topsoil when soil is in a friable 
condition only (damp and not muddy with adequate moisture to break into clods when 
turned and will not leave a mud stain on the hand when squeezed).  Contractor to provide 
certificate of content and percent of soil mixes with all amended soil to the City prior to 
installation. 
 
Blended Soil Placement and Compaction: 
Soil shall be friable when placed and compacted.  Place soil in layers of not more than 12” 
in depth.  Provide 3 passes with a 2” compact plate vibrating compactor.  Compact to 80-
85% maximum dry density as measured by the proctor test or as approved for specific 
blended soil mixes. 

 
Tree Planting Specifications:  Tree plantings shall conform to the City of Tigard design standards 
and to American Nursery Standards ASN 1260.1.  Plant in accordance with standards adopted by 
the Oregon Landscape Contractors Board (OLCB).  Trees to be planted shall meet the requirements 
of the American Association of Nurserymen (AAN) for nursery stock (ANSI Z60.2) for Grade No. 
1 or better.  Double stake all trees.  Root barrier shall be used on all trees adjacent to sidewalks, 
roads, curbs, utility boxes, and other hardscape per the City of Tigard’s Urban Forestry Manual 
Section 2, Part 1.G. 
 
Stand Planting Specifications: 
 
No proposed stand trees.  Not applicable to this project. 
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Existing Tree Inventory      

Tree # Common Name / 
(Genus spp.) DBH Canopy 

(ft2) 
Open or 

Stand Grown 
Heritage 

Tree? 
Cond. 
Rating 

Pres. 
Rating Preserve? Comments 

10101 Crabapple (Malus sp.) 10 314 Open No 3 3 Yes Off-site 
10102 Crabapple (Malus sp.) 9 314 Open No 3 3 Yes Off-site 
10146 Crabapple (Malus sp.) 9 314 Open No 3 3 Yes Off-site 
10189 Crabapple (Malus sp.) 8 314 Open No 3 3 Yes Off-site 

10475 Quaking Aspen 
(Populus tremuloides) 13 177 Open No 3 3 Yes Off-site, Pruned, 

Evaluated from fence 

10486 California Black Oak 
(Quercus kelloggii) 24 2,375 Open No 3 3 Yes Off-site, Pruned, 

Evaluated from fence 

10487 California Black Oak 
(Quercus kelloggii) 16 2,375 Open No 3 3 Yes Off-site, Slight Lean (S), 

Evaluated from fence 

10488 California Black Oak 
(Quercus kelloggii) 18 2,375 Open No 3 3 Yes Off-site, Pruned, 

Evaluated from fence 

10489 California Black Oak 
(Quercus kelloggii) 20 2,375 Open No 3 3 Yes Off-site, Pruned, 

Evaluated from fence 

10490 California Black Oak 
(Quercus kelloggii) 13 2,375 Open No 3 3 Yes Off-site, Pruned, 

Evaluated from fence 

10491 California Black Oak 
(Quercus kelloggii) 13 2,375 Open No 3 3 Yes Off-site, Slight Lean (NW), 

Evaluated from fence 

10492 California Black Oak 
(Quercus kelloggii) 13 2,375 Open No 3 3 Yes Off-site, Slight Lean (NW), 

Evaluated from fence 

10495 Oregon White Oak 
(Quercus garryana) 59 1,963 Open No 0 0 No Codominant, Large crack, 

Large cavity, Hazard 

10505 English Hawthorn 
(Crataegus monogyna) 15 254 Open No 3 3 Yes Off-site, Minor Pruning 

10635 Ponderosa Pine 
(Pinus ponderosa) 20 707 Open No 3 3 Yes Off-site, Pruned, 

Evaluated from fence 

10636 Douglas-fir 
(Pseudotsuga menziesii) 20 1,256 Open No 3 3 Yes Off-site, Pruned, 

Evaluated from fence 
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Tree # Common Name / 
(Genus spp.) DBH Canopy 

(ft2) 
Open or 

Stand Grown 
Heritage 

Tree? 
Cond. 
Rating 

Pres. 
Rating Preserve? Comments 

10637 Sweet Cherry 
(Prunus avium) 14 415 Open No 3 3 Yes Off-site, Minor pruning, 

Evaluated from fence 

10639 Sweet Cherry 
(Prunus avium) 6 415 Open No 3 3 Yes Bole slightly crooked 

10680 European White Birch 
(Betula pendula) 21 254 Open No 3 3 Yes Off-site, pruned, 

Evaluated from fence 

10681 Red Maple (Acer rubrum) 12 1,256 Open No 3 3 Yes Off-site, pruned, 
Evaluated from fence 

10682 Red Maple (Acer rubrum) 12 1,256 Open No 3 3 Yes Off-site, Healthy, 
Evaluated from fence 

10683 Lodgepole Pine 
(Pinus contorta) 7 415 Open No 3 3 Yes Off-site, pruned, 

Evaluated from fence 

10684 Red Maple (Acer rubrum) 16 1,256 Open No 3 3 Yes Off-site, pruned, 
Evaluated from fence 

10685 Quaking Aspen 
(Populus tremuloides) 15 177 Open No 3 3 Yes Off-site, pruned, 

Evaluated from fence 

10686 Paper Birch 
(Betula papyrifera) 6 962 Open No 3 3 Yes Off-site, Minor pruning, 

Evaluated from fence 

10687 Red Maple (Acer rubrum) 14 1,256 Open No 3 3 Yes Off-site, pruned, 
Evaluated from fence 

10688 Red Maple (Acer rubrum) 14 1,256 Open No 3 3 Yes Off-site, pruned, 
Evaluated from fence 

10732 Western Redcedar  
(Thuja plicata) 12 707 Open No 3 3 Yes Off-site 

10733 Western Redcedar  
(Thuja plicata) 14 707 Open No 3 3 Yes Off-site 

10908 Deodar Cedar  
(Cedrus deodara) 15 1,256 Open No 3 3 Yes Off-site, Pruned 

10942 Lodgepole Pine 
(Pinus contorta) 13 415 Open No 3 3 Yes Off-site 
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Tree # Common Name / 
(Genus spp.) DBH Canopy 

(ft2) 
Open or 

Stand Grown 
Heritage 

Tree? 
Cond. 
Rating 

Pres. 
Rating Preserve? Comments 

10946 Silktree (Albizia julibrissin) 9 707 Open No 3 3 No Healthy 

10952 Silktree (Albizia julibrissin) 17 707 Open No 3 3 No Codominant above DBH, 
Healthy 

11046 Pear (Pyrus sp.) 10 491 Open No 3 3 Yes Off-site, Pruned 
11047 Pear (Pyrus sp.) 9 491 Open No 3 3 Yes Off-site, Pruned 
11048 Pear (Pyrus sp.) 11 491 Open No 3 3 Yes Off-site, Pruned 
11049 Pear (Pyrus sp.) 10 491 Open No 3 3 Yes Off-site, Pruned 
11071 Pear (Pyrus sp.) 11 491 Open No 3 3 Yes Off-site, Pruned 

11078 Apple 
(Malus sp.) 16 314 Open No 2 2 No Lean (SW), Codominant 

above DBH 

11079 Northern Catalpa  
(Catalpa speciosa) 10,15,17 707 Open No 0 0 No Codominant, Topped, 

Partial Failure, Hazard 

11080 Apple 
(Malus sp.) 7,10,12 314 Open No 1 1 No Codominant, Decay, 

Mechanical bracing 

11082 European White Birch 
(Betula pendula) 19 254 Open No 3 3 No Crooked, Pruned 

11087 Apple 
(Malus sp.) 13 314 Open No 1 1 No Broken scaffold, Cavity 

with decay, Pruned 

11096 Walnut (Juglans sp.) 17,17 1,963 Open No 2 2 No Codominant, Pruned, Few 
dead lower limbs 

11135 Silktree (Albizia julibrissin) 10,13 707 Open No 2 2 No Codominant, included 
bark, Mechanical bracing 
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Existing Stand Inventory 

Stand # 

Genus sp./ 
Common of 
Dominant 

Avg. DBH 
1 

Avg. Cond. Rating 
1 

Overall Stand 
Pres. Rating 

Total 
Canopy 

(ft2) 

Canopy 
Preserved 

(ft2) 
Comments Genus sp./ 

Common of 2nd 
Avg. DBH 

2 
Avg. Cond. Rating 

2 
Genus sp./ 

Common of 3rd 
Avg. DBH 

3 
Avg. Cond. Rating 

3 

 
N/A   

   

 

   
   

    

Planted Tree Inventory 

Tree # Common Name / 
(Genus spp.) 

Caliper 
(Decid.) or 

Height 
(Evergreen) 

Mature 
Canopy 

Spread (ft) 

Mature Canopy 
Area (ft2) 

Available 
Soil Volume (ft3) Comments 

1000* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1001* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1002* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1003* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1004* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1005* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1006* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1007* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1008* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1009* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1010* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
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Tree # Common Name / 
(Genus spp.) 

Caliper 
(Decid.) or 

Height 
(Evergreen) 

Mature 
Canopy 

Spread (ft) 

Mature Canopy 
Area (ft2) 

Available 
Soil Volume (ft3) Comments 

1011* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1012* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1013* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1014* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1015* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1016* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1017* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 

1018** Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1019** Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1020** Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1021** Raywood Ash (Fraxinus oxycarpa ‘Raywood’) 2” 30 707 500+ Street tree 
1022** Raywood Ash (Fraxinus oxycarpa ‘Raywood’) 2” 30 707 500+ Street tree 
1023** Raywood Ash (Fraxinus oxycarpa ‘Raywood’) 2” 30 707 500+ Street tree 
1024** Raywood Ash (Fraxinus oxycarpa ‘Raywood’) 2” 30 707 500+ Street tree 
1025** Raywood Ash (Fraxinus oxycarpa ‘Raywood’) 2” 30 707 500+ Street tree 
1026** Raywood Ash (Fraxinus oxycarpa ‘Raywood’) 2” 30 707 500+ Street tree 
1027** Raywood Ash (Fraxinus oxycarpa ‘Raywood’) 2” 30 707 500+ Street tree 
1028** Raywood Ash (Fraxinus oxycarpa ‘Raywood’) 2” 30 707 500+ Street tree 
1029* Raywood Ash (Fraxinus oxycarpa ‘Raywood’) 2” 30 707 500+ Street tree 
1030* Raywood Ash (Fraxinus oxycarpa ‘Raywood’) 2” 30 707 500+ Street tree 
1031* Raywood Ash (Fraxinus oxycarpa ‘Raywood’) 2” 30 707 500+ Street tree 
1032* Raywood Ash (Fraxinus oxycarpa ‘Raywood’) 2” 30 707 500+ Street tree 
1033* Raywood Ash (Fraxinus oxycarpa ‘Raywood’) 2” 30 707 500+ Street tree 

1034** Raywood Ash (Fraxinus oxycarpa ‘Raywood’) 2” 30 707 500+ Street tree 
1035** Raywood Ash (Fraxinus oxycarpa ‘Raywood’) 2” 30 707 500+ Street tree 
1036** Raywood Ash (Fraxinus oxycarpa ‘Raywood’) 2” 30 707 500+ Street tree 
1037** Raywood Ash (Fraxinus oxycarpa ‘Raywood’) 2” 30 707 500+ Street tree 
1038** Raywood Ash (Fraxinus oxycarpa ‘Raywood’) 2” 30 707 500+ Street tree 
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Tree # Common Name / 
(Genus spp.) 

Caliper 
(Decid.) or 

Height 
(Evergreen) 

Mature 
Canopy 

Spread (ft) 

Mature Canopy 
Area (ft2) 

Available 
Soil Volume (ft3) Comments 

1039** Raywood Ash (Fraxinus oxycarpa ‘Raywood’) 2” 30 707 500+ Street tree 
1040** Raywood Ash (Fraxinus oxycarpa ‘Raywood’) 2” 30 707 500+ Street tree 
1041** Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1042* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1043* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1044* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1045* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1046* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1047* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1048* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1049* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1050* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1051* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1052* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1053* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1054* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1055* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1056* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1057* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1058* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1059* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1060* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1061* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1062* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1063* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1064* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1065* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1066* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
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Tree # Common Name / 
(Genus spp.) 

Caliper 
(Decid.) or 

Height 
(Evergreen) 

Mature 
Canopy 

Spread (ft) 

Mature Canopy 
Area (ft2) 

Available 
Soil Volume (ft3) Comments 

1067* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1068* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1069* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1070* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1071* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1072* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1073* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1074* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1075* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1076* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1077* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1078* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1079* Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 

1080** Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1081** Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1082** Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1083** Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1084** Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1085** Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1086** Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1087** Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1088** Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1089** Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1090** Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1091** Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1092** Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1093** Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1094** Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
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Tree # Common Name / 
(Genus spp.) 

Caliper 
(Decid.) or 

Height 
(Evergreen) 

Mature 
Canopy 

Spread (ft) 

Mature Canopy 
Area (ft2) 

Available 
Soil Volume (ft3) Comments 

1095** Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1096** Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1097** Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
1098** Yellowwood (Cladrastis kentukea) 2” 35 962 500+ Street tree 
2000* Oregon White Oak (Quercus garryana) 1 1/2” 50 2,454 500+ Site tree 
2001* Oregon White Oak (Quercus garryana) 1 1/2” 50 2,454 500+ Site tree 
2002* Oregon White Oak (Quercus garryana) 1 1/2” 50 2,454 500+ Site tree 
2003* Oregon White Oak (Quercus garryana) 1 1/2” 50 2,454 500+ Site tree 
2004* Oregon White Oak (Quercus garryana) 1 1/2” 50 2,454 500+ Site tree 
2005* Oregon White Oak (Quercus garryana) 1 1/2” 50 2,454 500+ Site tree 
2006* Oregon White Oak (Quercus garryana) 1 1/2” 50 2,454 500+ Site tree 
2007* Oregon White Oak (Quercus garryana) 1 1/2” 50 2,454 500+ Site tree 
2008* Oregon White Oak (Quercus garryana) 1 1/2” 50 2,454 500+ Site tree 

 

*  Planted tree within the R-7 Zone District 
** Planted tree within the R-12 Zone District  
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Planted Stand Inventory 

Stand # Genus sp./Common 1 Hgt. or Container size No. of Trees Avg. Spacing (ft) Total Mature 
Canopy Area (ft2) 
Delineated at the 
Outer Edge of the 

Stand 

Comments 
Genus sp./Common 2 Hgt. or Container size No. of Trees Avg. Spacing (ft) 
Genus sp./Common 3 Hgt. or Container size No. of Trees Avg. Spacing (ft) 
Genus sp./Common 4 Hgt. or Container size No. of Trees Avg. Spacing (ft) 
Genus sp./Common 5 Hgt. or Container size No. of Trees Avg. Spacing (ft) 

 N/A      
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Effective Tree Canopy Cover Summary for R-7 District 

Lot or 
Tract # 
(exclude 
streets) 

Lot or Tract 
Area (ft2) 

2x Canopy Area (ft2) 
of Preserved Trees 

(w/ cond. and pres.≥2) 

2x Canopy Area (ft2) 
of Preserved Stands 
(w/ cond. and pres.≥2) 

Mature Canopy 
Area (ft2) of 

Planted Trees 

Mature Canopy 
Area (ft2) of 

Planted Stands 

Total Canopy 
Area (ft2) per 

lot or tract 

Effective % Canopy  
(Canopy Area ÷ 

Lot or Tract Area) 

1 5,014   3,848  3,848 77% 
2 4,570   962  962 21% 
3 4,692   2,454  2,454 52% 
4 8,012   2,454  2,454 31% 
5 4,952   2,454  2,454 50% 
6 4,683   962  962 21% 
7 4,750   962  962 20% 
8 5,218   3,848  3,848 74% 
9 5,145   3,848  3,848 75% 

10 4,750   1,924  1,924 41% 
11 4,750   962  962 20% 
12 4,750   962  962 20% 
13 7,523   2,454  2,454 33% 
25 4,841   962  962 20% 
26 4,746   962  962 20% 
27 4,746   962  962 20% 
28 4,746   962  962 20% 
29 4,746   962  962 20% 
30 4,746   962  962 20% 
31 4,755   962  962 20% 
32 5,794   2,454  2,454 42% 
33 8,613 830  2,454  3,284 38% 
34 4,722   2,454  2,454 52% 
35 4,728   2,454  2,454 52% 
36 5,109   3,848  3,848 75% 
37 4,515   4,810  4,810 107% 
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Lot or 
Tract # 
(exclude 
streets) 

Lot or Tract 
Area (ft2) 

2x Canopy Area (ft2) 
of Preserved Trees 

(w/ cond. and pres.≥2) 

2x Canopy Area (ft2) 
of Preserved Stands 
(w/ cond. and pres.≥2) 

Mature Canopy 
Area (ft2) of 

Planted Trees 

Mature Canopy 
Area (ft2) of 

Planted Stands 

Total Canopy 
Area (ft2) per 

lot or tract 

Effective % Canopy  
(Canopy Area ÷ 

Lot or Tract Area) 

38 4,500   962  962 21% 
39 4,500   1,924  1,924 43% 
40 4,290   4,810  4,810 112% 
41 4,200   962  962 23% 
42 4,200   2,454  2,454 58% 
43 5,381   3,848  3,848 72% 
44 4,600   962  962 21% 
45 4,600   962  962 21% 
46 5,018   2,886  2,886 58% 

TRACT 
'A' 19,911   6,421  6,421 32% 

        
Total 196,816 830  79,493  80,323 41% 
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Effective Tree Canopy Cover Summary for R-12 District 

Lot or 
Tract # 
(exclude 
streets) 

Lot or Tract 
Area (ft2) 

2x Canopy Area (ft2) 
of Preserved Trees 

(w/ cond. and pres.≥2) 

2x Canopy Area (ft2) 
of Preserved Stands 
(w/ cond. and pres.≥2) 

Mature Canopy 
Area (ft2) of 

Planted Trees 

Mature Canopy 
Area (ft2) of 

Planted Stands 

Total Canopy 
Area (ft2) per 

lot or tract 

Effective % Canopy  
(Canopy Area ÷ 

Lot or Tract Area) 

14 5,773   1,414  1,414 N/A 
15 2,616   1,414  1,414 N/A 
16 3,073   707  707 N/A 
17 2,943   1,414  1,414 N/A 
18 3,460   962  962 N/A 
19 3,112   962  962 N/A 
20 2,766   1,669  1,669 N/A 
21 2,754   1,414  1,414 N/A 
22 2,787   707  707 N/A 
23 2,824   1,414  1,414 N/A 
24 5,853   2,376  2,376 N/A 
47 3,698   2,886  2,886 N/A 
48 2,805   962  962 N/A 
49 2,805   0  0 N/A 
50 2,805   962  962 N/A 
51 2,805   0  0 N/A 
52 2,806   962  962 N/A 
53 2,875   0  0 N/A 
54 4,002   3,848  3,848 N/A 
55 3,306   2,886  2,886 N/A 
56 2,805   962  962 N/A 
57 2,805   0  0 N/A 
58 2,805   962  962 N/A 
59 2,805   0  0 N/A 
60 2,805   962  962 N/A 
61 2,805   0  0 N/A 
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The standard percentage of effective tree canopy cover for each lot or tract shall be at least 15%. 

The standard percentage of effective tree canopy cover for the overall development site shall be at least:  

i. 40% for R-1, R-2, R-3.5, R-4.5, and R-7districts, except for schools (18.130.050(J)); 

ii. 33% for R-12, R-25, R-40, C-N, C-C, C-G, C-P, MUE, MUE-1, MUE-2, MUC, MUR, and I-P districts, except for schools 
(18.130.050(J)); and 

iii. 25% for MU-CBD, MUC-1, I-L and I-H districts, and for schools (18.130.050(J)) in all districts. 

Lot or 
Tract # 

(exclude 
streets) 

Lot or Tract 
Area (ft2) 

2x Canopy Area (ft2) 
of Preserved Trees 

(w/ cond. and 
pres.≥2) 

2x Canopy Area (ft2) 
of Preserved Stands 

(w/ cond. and 
pres.≥2) 

Mature Canopy 
Area (ft2) of 

Planted Trees 

Mature Canopy 
Area (ft2) of 

Planted Stands 

Total Canopy 
Area (ft2) per 

lot or tract 

Effective % Canopy  
(Canopy Area ÷ 

Lot or Tract Area) 

62 3,306   2,886  2,886 N/A 
        

Total 86,004 0  32,731  32,731 38% 
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Tree Canopy Fee Calculation (if applicable) 

If the percentage of effective tree canopy cover is less than the applicable standard percentage for 
the development within the R-7 Zone District: 

1. Find the required ft2 of tree canopy: 196,816 sf * 40%= 78,726 sf 
(overall development site area) x (standard required % (40%, 33%, or 25%)). 

2. Find the ft2 of tree canopy the development is short: 78,726 – 80,323 = -1,597; therefore it 
meets the site canopy requirement. 
(required ft2 of tree canopy from 1 above) - (proposed ft2 of tree canopy).  

3. Find the $ value of tree canopy:  NA 
(PNW-ISA wholesale median cost for a 3” deciduous tree in the Willamette Valley) ÷ 59. 

4. Find the required tree canopy fee:  NA 
(amount of ft2 of tree canopy from 2 above) x (the $ value of tree canopy from 3 above). 

 

If the percentage of effective tree canopy cover is less than the applicable standard percentage for 
the development within the R-12 Zone District: 

1. Find the required ft2 of tree canopy: 86,004 sf * 33%= 28,381 sf 
(overall development site area) x (standard required % (40%, 33%, or 25%)). 

2. Find the ft2 of tree canopy the development is short: 28,381 – 32,731= -4,350; therefore it 
meets the site canopy requirement. 
(required ft2 of tree canopy from 1 above) - (proposed ft2 of tree canopy).  

3. Find the $ value of tree canopy:  NA 
(PNW-ISA wholesale median cost for a 3” deciduous tree in the Willamette Valley) ÷ 59. 

4. Find the required tree canopy fee:  NA 
(amount of ft2 of tree canopy from 2 above) x (the $ value of tree canopy from 3 above). 

 

If the overall development meets the applicable standard percentage, but the percentage of effective 
tree canopy cover is less than 15% for any individual lot or tract in the R-7 Zone District (does not 
apply to the R-12 Zone District per the City of Tigard Urban Forestry Manual):  

1. Find the required ft2 of tree canopy for deficient lot or tract: N/A 
(lot or tract area) x 15%.  All lots have at least 15% tree canopy cover. 

2. Find the ft2 of tree canopy the lot or tract is short:  NA 
(required ft2 of tree canopy from 1 above) - (proposed ft2 of tree canopy). 

3. Find the $ value of tree canopy:  NA 
(PNW-ISA wholesale median cost for a 3” deciduous tree in the Willamette Valley) ÷ 59. 

4. Find the required tree canopy fee:   NA 
(amount of ft2 of tree canopy from 2 above) x (the $ value of tree canopy from 3 above). 
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Signature of Approval 

I hereby attest that: 

1. The Tree Preservation and Removal site plan meets all of the requirements in Section 10, 
Part 1 of the Urban Forestry Manual; 

2. The Tree Canopy site plan meets all of the requirements in Section 10, Part 2 of the Urban 
Forestry Manual; and 

3. The Supplemental Arborist Report meets all of the requirements in Section 10, Part 3 of the 
Urban Forestry Manual. 

 
               
 
 
 
Bruce R. Baldwin 
ISA Certified Arborist #PN-6666A 
ISA Qualified Tree Risk Assessor 
Member, International Society of Arboriculture 
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EXECUTIVE SUMMARY 
 
 

1. A 62-lot residential subdivision has been proposed for a 9.1-acre plot of land located on the west 
side of SW Hall Boulevard opposite SW Ashford Street in Tigard, Oregon. 
 

2. The residential subdivision of 62 lots would be projected to generate 47 site trips during the 
morning peak hour and 62 site trips during the evening peak hour. 

 
3. Left-turn lane warrants were examined for the northbound Hall Boulevard approach to SW Ash-

ford Street.  A left-turn lane is projected to be warranted during the evening peak hour under 
year 2017 background plus site trips conditions.  Accordingly, it is recommended that a north-
bound left-turn lane be provided for this intersection. 

 
4. By inspection, traffic volumes on the minor-street approaches at the unsignalized study intersec-

tions are too low to meet traffic signal warrants.  Accordingly, no new traffic signals are recom-
mended.  

 
5. Based on the intersection sight distance measurements at the proposed site access location on 

SW Hall Boulevard, adequate sight distance can be made available upon clearing of vegetation 
within the subject property frontage.  No other sight distance mitigations are recommended. 

 
6. A detailed examination of the crash history at the study intersections shows no significant safety 

hazards and no trends that are indicative of design deficiencies.  No safety mitigations are rec-
ommended.  

 
7. Each of the study intersections is projected to operate within the performance standards estab-

lished by the Oregon Department of Transportation through the year 2017, either with or without 
the addition of site trips from the proposed development.  No operational mitigations are rec-
ommended. 

 
8. The existing access spacing between SW Ashford Street and SW Langtree Street on SW Hall 

Boulevard does not meet ODOT standards.  Based on the operational and queuing analysis, there 
is sufficient distance between the intersections to accommodate left-turn movements.  For best 
operation, it is recommended that consideration be given to providing a continuous two-way left-
turn lane between the intersections. 

 
9. The proposed zone change on the subject property will result in a net reduction in site trips as-

suming development of the subject property at the maximum density allowable within the site.  
Accordingly the zone change can neither cause nor exacerbate any potential transportation sys-
tem concerns at the planning horizon.  No mitigation is necessary or recommended to comply 
with Oregon’s Transportation Planning Rule. 

 
10. Existing and future hourly and daily traffic volumes on the local streets impacted by the pro-

posed development are appropriate for safe, efficient and livable communities.  No operational 
or safety mitigations are recommended. 
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PROJECT DESCRIPTION 

 
 
INTRODUCTION 
 
A 9.1-acre property located on the west side of SW Hall Boulevard north of SW Hamlet Street and 
south of SW Bellflower Street in Tigard, Oregon, has been proposed for a zone change and residen-
tial subdivision.  The proposed land division includes 62 lots for single-family homes. 
 
This report looks at the traffic impacts of the proposed subdivision on the transportation system in 
the vicinity of the site.  The purpose of this report is to ensure safe and efficient performance of the 
transportation facilities that will be impacted by the proposed development. 
 
All supporting data and calculations are included in the appendix to this report. 
 
 
LOCATION DESCRIPTION 
 
Based on input from the City of Tigard, the following intersections were analyzed: 
 

 SW Hall Boulevard at SW Sattler Street/SW Ross Street 
 SW Hall Boulevard at SW Ashford Street 
 SW Hall Boulevard at SW Langtree Street 
 SW Hall Boulevard at SW Durham Road 

 
SW Hall Boulevard operates under the jurisdiction of the Oregon Department of Transportation and 
is classified as a District Highway.  It is also classified by the City of Tigard as an Arterial.  It gener-
ally has one through lane in each direction in the site vicinity, with a center left-turn lane provided at 
intersections.  It has a posted speed limit of 40 mph along the site frontage.  Curbs, sidewalks and 
bike lanes are generally available along both sides of the street except along the frontage of the sub-
ject property where sidewalks have not yet been constructed.  It is anticipated that sidewalks will be 
constructed along the site frontage as part of the proposed development.  
 
SW Sattler Street is classified by the City of Tigard as a Neighborhood Route.  It generally has a 
two-lane cross-section with a posted speed limit of 35 mph.  The roadway widens between SW Ap-
plewood Avenue/SW 88th Avenue and SW Hall Boulevard to provide left-turn lanes.  Bike lanes, 
curbs and sidewalks are provided on both sides of the roadway.  Buffered bike lanes are provided 
from approximately 200 feet west of SW 92nd Avenue to SW 88th Avenue. 
 
SW Ross Street is also classified by the City of Tigard as a Neighborhood Route.  It generally has a 
two-lane cross-section with a posted speed limit of 25 mph.  The roadway widens to provide a west-
bound left-turn lane at SW Hall Boulevard.  Curbs and sidewalks are provided on both sides of the 
roadway in the immediate vicinity of SW Hall Boulevard. 
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SW Ashford Street is classified by the City of Tigard as a Neighborhood Route east of SW Hall 
Boulevard.  It has a two-lane cross-section with a statutory residential speed limit of 25 mph.  Curbs, 
sidewalks and on-street parking are available on both sides of the roadway.  The street is currently 
discontinuous, with segments extending east from SW Hall Boulevard to near SW 76th Avenue and 
west from SW 90th Terrace to SW Harcourt Terrace.  Upon completion of the proposed development, 
these street segments will be joined with a new segment of SW Ashford Street that extends across 
the subject property. 
 
SW Langtree Street is classified by the City of Tigard as a Local Street.  It has a two-lane cross-
section without centerline striping and a posted speed limit of 25 mph.  Curbs, sidewalks and on-
street parking are generally available along both sides of the roadway. 
 
SW Durham Road is classified by the City of Tigard as an Arterial.  It generally has a three-lane 
cross-section, with one through lane in each direction and a center two-way left-turn lane.  It has a 
posted speed limit of 35 mph; however there is also a school zone in place west of SW Hall Boule-
vard which reduces the speed limit to 20 mph on school days between the hours of 7:00 AM and 
5:00 PM.  Bike lanes, curbs and sidewalks are generally available along both sides of the roadway. 
  
The intersection of SW Hall Boulevard at SW Sattler Road is a four-way intersection controlled by a 
traffic signal.  The northbound and southbound approaches each have a left-turn lane with a flashing 
yellow arrow display for protected/permitted signal phasing and a shared through/right lane.  The 
eastbound and westbound approaches each have a left-turn lane with permitted-only left-turn phasing 
and a through/right lane.  All four legs of the intersection have marked crosswalks with pedestrian 
signals. 
 
The intersection of SW Hall Boulevard at SW Ashford Street is currently a T-intersection controlled 
by a stop sign on the westbound Ashford Street approach.  The northbound approach has a single 
lane for through and right-turn movements.  The southbound approach has a left-turn lane and a ded-
icated through lane.  The westbound approach has a single, shared lane for all turning movements. 
 
The intersection of SW Hall Boulevard at SW Langtree Street is also a T-intersection, controlled by 
a stop sign on the westbound Langtree Street approach.  The northbound approach has a single lane 
for through and right-turn movements.  The southbound approach has a left-turn lane and a dedicated 
through lane.  The westbound approach has a single, shared lane for all turning movements. 
 
The intersection of SW Hall Boulevard at SW Durham Road is a four-way intersection controlled by 
a traffic signal.  The westbound approach has a left-turn lane, a dedicated through lane and a right-
turn lane.  The eastbound approach has a left-turn lane and a shared through/right lane.  The south-
bound approach has a left-turn lane and a shared through/right lane.  The northbound approach has a 
single, shared lane for all turning movements.  The traffic signal operates with protected/permitted 
left-turn phasing for the eastbound and westbound approaches, and with split phasing on the north-
bound and southbound approaches. 
 
A vicinity map showing the project site and the study area intersections is shown in Figure 1 on page 
seven. 
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PUBLIC TRANSIT 
 
TriMet route #76-Beaverton/Tualatin operates along SW Hall Boulevard in the site vicinity, with the 
closest bus stops located adjacent to SW Ashford Street. This route extends between the Beaverton 
Transit Center and the Meridian Park Hospital campus in Tualatin. Service is from about 6:00 AM to 
11:00 PM weekdays, with headways of 30 to 60 minutes.  Saturday service is from 7:00 AM to 
10:00 PM with headways of about 30 to 60 minutes.  Sunday service is from about 7:30 AM to 8:00 
PM with headways of approximately 35 to 60 minutes. 
 
 
TRAFFIC COUNTS 
 
Traffic counts were conducted at the study area intersections on December 10, 2014 from 4:00 PM to 
6:00 PM, and December 11, 2014, from 7:00 AM to 9:00 AM.  Data was used from the system-wide 
morning peak of 7:10 AM to 8:10 AM and from the system-wide evening peak of 4:10 PM to 5:10 
PM.   
 
Figure 2 on page eight shows the existing peak-hour traffic volumes for the study area intersections. 
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TRIP GENERATION & DISTRIBUTION 
 
 
TRIP GENERATION 
 
To estimate the number of trips that will be generated by the proposed development, trip rates from 
TRIP GENERATION, Ninth Edition, published by the Institute of Transportation Engineers (ITE), 
were used.   
 
The development plan proposes the construction of 62 single-family dwellings.  To estimate the trip 
generation of the subject property, trip rates from land-use code 210, Single-Family Detached Hous-
ing, was used based on the number of dwelling units. 
 
The trip generation calculations show that the proposed development will generate 47 trips during 
the morning peak hour with 12 trips entering and 35 trips exiting the site.  During the evening peak 
hour, the property is projected to generate up to 62 trips with 39 entering and 23 exiting the site.  
During a typical weekday, the development would be projected to generate up to 590 daily trips, 
with half entering and half exiting the site.  The following table offers a summary of the trip genera-
tion.  Detailed trip generation calculations are included in the appendix to this report.  
 

Trip Generation Summary
ITE

Code In Out Total In Out Total
Proposed Development

Single-Family Detached Housing 210 62 units 12 35 47 39 23 62

Morning Peak Hour Evening Peak HourSize

 
 
  
In addition to the evaluation of trip generation for the proposed development, it is necessary to eval-
uate the potential change in trip generation associated with the proposed zone change.  Under exist-
ing conditions, the subject property is zoned R-12, which allows attached and detached homes on 
lots with average minimum area of 3,050 square feet.  With the proposed zone change of 6.03 acres 
to R-7 zoning, the minimum average lot size would be increased to 5,000 square feet for that portion 
of the property.   
 
Based on a detailed site analysis, it is anticipated that 6.5 acres of the site will be developable, with 
2.6 acres of public right-of-way dedicated to serve the future development. Under the existing R-12 
zoning, the 6.5 developable acres would allow development of up to 80 single-family homes. This 
represents the reasonable worst case scenario for the existing zoning on the property. 
 
With the proposed zone change, it is anticipated that there will be 4.52 net developable acres within 
the R-7 zoning and 1.98 net developable acres within the R-12 zoning. These areas could be devel-
oped with up to 39 homes within the R-7 zone and 28 homes within the R-12 zone, for a total of 67 
homes on the subject property. 
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Trip generation estimates resulting from maximum development under the existing and proposed 
zonings are provided for the morning and evening peak hours in the table below.  Based on the anal-
ysis, the proposed zone change would result in a net reduction in site trips of 10 site trips during the 
morning peak hour, 13 site trips during the evening peak hour, and 124 daily site trips. 
 

Trip Generation Summary
ITE

Code In Out Total In Out Total
Existing R-12 Zoning

Single-Family Detached Housing 210 80 homes 15 45 60 50 30 80

Proposed R-7 and R-12 Zoning
Single-Family Detached Housing 210 67 homes 13 37 50 42 25 67

Net Change in Site Trips -2 -8 -10 -8 -5 -13

Morning Peak Hour Evening Peak HourSize

 
 
As shown in the table above, the proposed zone change would result in a reduction in site trips under 
the reasonable worst-case development scenarios.  As such, no negative impacts on the surrounding 
transportation system are anticipated in association with the proposed zone change. 
 
  



 

Heritage Crossing – Traffic Impact Study 11 

 
TRIP DISTRIBUTION 
 
The distribution of site trips from the proposed development was estimated based on existing travel 
patterns in the site vicinity as well as the locations of likely destinations and major transportation 
facilities in the surrounding area. 
 
Overall, it was estimated that 60 percent of site trips will travel to and from the north on SW Hall 
Boulevard.  Fifteen percent of site trips are expected to travel to and from the west on SW Durham 
Road.  The remaining 25 percent of site trips are projected to travel to and from the east on SW 
Durham Road.  
 
Approximately 25 percent of the site trips that travel to and from the north are expected to utilize SW 
Applewood Avenue to reach SW Sattler Street, since this route will offer a more direct travel path 
for some residents living in the northerly portion of the subject property.  This equates to 7 added 
trips during the morning peak hour and 9 added trips during the evening peak hour.   
 
Similarly, approximately 60 percent of the site trips that travel to and from the west are expected to 
utilize SW 88th Avenue to reach SW Durham Road. This equates to 4 trips during the morning peak 
hour and 6 trips during the evening peak hour.  
 
The trip distribution and assignment for the proposed development is shown in Figure 3 on page 12.   
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SAFETY ANALYSIS 
 
 
WARRANT ANALYSIS 
 
Left-turn lane warrants and traffic signal warrants were examined for the intersection of SW Hall 
Boulevard at SW Ashford Street to determine whether installation of a northbound left-turn lane 
and/or installation of a new traffic signal will be warranted at the primary site access upon comple-
tion of the proposed development.  SW Hall Boulevard currently has sufficient width for a north-
bound left-turn lane at SW Ashford Street; however it is not currently striped since there is no west 
leg of the intersection.   
 
A left-turn lane is primarily a safety consideration for the major street, removing left-turning vehicles 
from the through traffic stream.  The left-turn lane warrants used implement the design curves devel-
oped by the Texas Transportation Institute, as adopted by the Oregon Department of Transportation 
in its Analysis Procedures Manual.  The turn lane warrants are evaluated based on the number of ad-
vancing and opposing vehicles as well as the number of turning vehicles, the travel speed, and the 
number of through travel lanes.  
 
Based on the analysis, a northbound left-turn lane will be warranted upon completion of the pro-
posed development.  Accordingly, it is recommended that a northbound left-turn lane be striped on 
SW Hall Boulevard at SW Ashford Street. 
 
Due to the low side-street traffic volumes, traffic signal warrants will not be met for either of the un-
signalized analysis intersections under any of the analysis scenarios.  Accordingly, no new traffic 
signals are recommended. 
 
 
SIGHT DISTANCE 
 
Intersection sight distance was evaluated for the proposed new site access intersection on SW Hall 
Boulevard.  The minimum required intersection sight distance was determined in accordance with  A 
POLICY ON GEOMETRIC DESIGN OF HIGHWAYS AND STREETS, published in 2011 by the 
American Association of State Highway and Transportation Officials (AASHTO).  Intersection sight 
distance measurements are based on an approaching driver’s eye height of 3.5 feet above the road 
and an eye height of 3.5 feet with the opposing driver’s eye 15 feet behind the edge of the near-side 
travel lane. 
 
Based on the posted speed limit of 40 mph along SW Hall Boulevard, the minimum intersection 
sight distance required is 445 feet in each direction.  Intersection sight distance is currently limited 
by existing vegetation within the frontage of the subject property; however since there are no signifi-
cant vertical or horizontal curves in the vicinity of the proposed site access and the existing vegeta-
tion will be cleared from the site frontage upon development of the proposed subdivision, the availa-
ble intersection sight distance is projected to be well in excess of 500 feet in each direction from the 
proposed site access location.  Accordingly, adequate intersection sight distance will be available.  
No additional sight distance mitigations are necessary or recommended. 
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CRASH DATA ANALYSIS  
 
Using data obtained from ODOT’s Crash Analysis and Reporting Unit, a review was performed for 
the most recent five years of available crash data (2009 – 2013) at each of the study area intersec-
tions.  A crash rate was calculated under the common assumption that traffic counted during the PM 
peak period represents 10% of the average daily traffic (ADT) at the intersection.  Crash rates greater 
than 1.0 crashes per million entering vehicles (CMEV) are generally indicative of a need for further 
investigation and possible mitigation. 
 
The intersection of SW Hall Boulevard at SW Sattler Street/SW Ross Street had a total of seven 
crashes during the analysis period.  These included two rear-end collisions, two turning-movement 
collisions, one angle collision, one fixed-object collision and one bicycle collision. The bicycle colli-
sion occurred when a person riding a bicycle westbound through the intersection was struck by a 
southbound vehicle that made a right turn after stopping, but failed to yield right-of-way to the cy-
clist.  The crashes resulted in no serious injuries and only two reports of a “possible injury/complaint 
of pain”.  No crash patterns were observed from the crash data. The crash rate for the intersection 
was calculated to be 0.23 CMEV.   
 
The intersection of SW Hall Boulevard at SW Ashford Street had no reported crashes during the 
five-year analysis period. 
 
The intersection of SW Hall Boulevard at SW Langtree Street had two reported collisions during the 
five-year analysis period.  Both were turning-movement collisions, with one resulting in a report of a 
“possible injury/complaint of pain.”  No crash patterns were observed from the crash data. The crash 
rate for the intersection was calculated to be 0.10 CMEV.   
 
The intersection of SW Hall Boulevard at SW Durham Road had 13 reported collisions during the 
five-year analysis period, including eight rear-end collisions, four turning-movement collisions and 
one bicycle collision.  The bicycle collision occurred when a person rode a bicycle southbound 
through the intersection against the red indication and was struck by an eastbound through vehicle.  
The crash resulted in a non-incapacitating injury to the cyclist.  Six of the eight rear-end collisions 
occurred between westbound vehicles on SW Durham Road; however no phasing, signing, striping 
or geometric concerns were identified as problematic for the westbound approach and no further pat-
terns were identified in the crash data.  The intersection collisions resulted in a total of three non-
incapacitating injuries and eight reports of a “possible injury/complaint of pain.”  The crash rate for 
the intersection was calculated to be 0.33 CMEV. 
 
Based on the detailed review of all of the crash data, no significant patterns were identified and no 
contributing design concerns were identified at the study intersections.  Accordingly, no safety miti-
gations are recommended.  
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OPERATIONAL ANALYSIS 
 
 
BACKGROUND TRAFFIC 
 
Prior to assigning the site trips to the study intersections, the traffic volumes were adjusted to ac-
count for anticipated growth in the study area that will occur during the construction of the develop-
ment.  Background traffic volumes were projected for year 2017 traffic conditions, when the pro-
posed subdivision is assumed to be completed and fully occupied. 
 
To estimate the future traffic volumes, a linear growth rate of 0.4 percent per year was calculated for 
SW Hall Boulevard using ODOT’s Future Volume Tables.  This growth rate was applied over a 
three-year period to determine year 2017 background traffic volumes for through traffic traveling 
along SW Hall Boulevard.  For all other traffic volumes a conservative exponential growth rate of 
two percent per year was applied to the existing traffic volumes over a three-year period in order to 
determine the year 2017 background traffic volumes.   
 
In addition to the background traffic growth, traffic volumes at the area intersections were adjusted 
to account for anticipated changes in background travel patterns that will occur with completion of 
the new streets within the subject property.  Under existing conditions, trips from the homes located 
west of the subject property traveling to and from the east on SW Durham Road either travel north 
through the neighborhood to reach SW Sattler Street to turn south onto SW Hall Boulevard or travel 
south through the neighborhood via SW 88th Avenue to reach SW Durham Road.  Upon the comple-
tion of the proposed new streets within the subject property, much of this existing traffic would be 
expected to utilize SW Ashford Street to access SW Hall Boulevard, since this will provide a more 
direct travel route to and from the southeast for residents living east of SW Harcourt Terrace. 
 
Similarly, existing homes located north of the subject property and destined for locations to the south 
are likely to re-route through the project site via SW Applewood Avenue to avoid unnecessary out-
of-direction travel and reach SW Hall Boulevard via the new SW Ashford Street intersection.  For 
residents of the existing homes along and south of south of SW Lodi Lane, the travel route through 
the Heritage Crossing site will be the fastest way to and from the south. 
 
Figure 4 on page 16 shows the projected year 2017 background volumes.  Figure 5 on page 17 shows 
the year 2017 traffic volumes with the addition of site trips from the proposed development.   
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CAPACITY ANALYSIS 
 
To determine the capacity and level of service at the study intersections, a capacity analysis was 
conducted.  The analysis was conducted according to the unsignalized and signalized intersection 
analysis methodology given in the HIGHWAY CAPACITY MANUAL (HCM) published by the 
Transportation Research Board.  The volume over capacity (v/c) ratio can range from 0.00, which 
indicates very minimal traffic, to greater than 1.00, which indicates more vehicles are attempting to 
use the intersection than it was designed to accommodate.  The study intersections operate under the 
jurisdiction of the Oregon Department of Transportation, which requires that intersections along SW 
Hall Boulevard operate with a v/c of 0.99 or less during the peak hours.  
 
To examine the potential traffic impacts of the proposed subdivision, an analysis was made for 
morning and evening peak hours under existing conditions, year 2017 background traffic conditions, 
and year 2017 background plus site trips conditions.  
 
The intersection of SW Hall Boulevard at SW Sattler Street/SW Ross Street currently operates with a 
v/c ratio of 0.92 during the morning peak hour and 0.76 during the evening peak hour.  Under year 
2017 background conditions, the intersection is projected to operate with a v/c of 0.94 during the 
morning peak hour and 0.80 during the evening peak hour. Upon completion of the proposed subdi-
vision, the intersection is projected to operate with a v/c ratio of 0.95 during the morning peak hour 
and 0.81 during the evening peak hour. Intersection operation is acceptable and no mitigations are 
recommended.  
 
The intersection of SW Hall Boulevard at SW Ashford Street currently operates with a v/c ratio of 
0.47 during the morning peak hour and 0.34 during the evening peak hour.  Under year 2017 back-
ground traffic conditions, the intersection is projected to continue to operate with a v/c ratio of 0.47 
during the morning peak hour and 0.34 during the evening peak hour.  With the addition of site trips 
from the proposed development, the intersection is projected to operate with a v/c ratio of 0.51 dur-
ing the morning peak hour and 0.34 during the evening peak hour.  Intersection operation is accepta-
ble and no mitigation is recommended. 
 
The intersection of SW Hall Boulevard at SW Langtree Street currently operates with a v/c ratio of 
0.52 during the morning peak hour and 0.36 during the evening peak hour.  Under year 2017 back-
ground traffic conditions, the intersection is projected to operate with a v/c ratio of 0.53 during the 
morning peak hour and 0.36 during the evening peak hour. Upon completion of the proposed devel-
opment the intersection is projected to operate with a v/c ratio of 0.54 during the morning peak hour 
and 0.37 during the evening peak hour.  Intersection operation is acceptable under all analysis sce-
narios and no mitigation is recommended. 
 
The intersection of SW Hall Boulevard at SW Durham Road currently operates with a v/c ratio of 
0.84 during the morning peak hour and 0.73 during the evening peak hour.  Under year 2017 traffic 
conditions, the intersection is projected to operate with a v/c ratio of 0.89 during the morning peak 
hour and 0.77 during the evening peak hour either with or without the addition of site trips from the 
proposed development.  Intersection operation is acceptable under and no mitigation is recommend-
ed. 
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The results of the capacity analysis, along with the levels of service, delay, and v/c ratios are shown 
in the following table.  Detailed calculations, as well as tables showing the relationships between 
delay and level of service are included in the appendix to this report. 
 
 

LOS Delay (s) v / c LOS Delay (s) v / c
SW Hall Boulevard at SW Sattler Street*

Existing C 28 0.92 B 12 0.76
2017 Background C 31 0.94 B 14 0.80
2017 Background + Site C 32 0.95 B 14 0.81

SW Hall Boulevard at SW Ashford Street
Existing D 31 0.47 B 14 0.34
2017 Background D 33 0.47 B 14 0.34
2017 Background + Site F 75 0.51 C 21 0.34

SW Hall Boulevard at SW Langtree Street
Existing C 20 0.52 C 16 0.36
2017 Background C 20 0.53 C 16 0.36
2017 Background + Site C 20 0.54 C 16 0.37

SW Hall Boulevard at SW Durham Street*
Existing C 25 0.84 C 23 0.73
2017 Background C 28 0.89 C 25 0.77
2017 Background + Site C 29 0.89 C 26 0.77

* = Signalized Intersection

CAPACITY ANALYSIS SUMMARY

AM PM
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SITE ACCESS ANALYSIS 
 
The subject property has frontage along SW Hall Boulevard, where a new access is proposed.  This 
street extension is required in order to meet the City of Tigard’s connectivity standards. 
 
For District Highway facilities with a posted speed limit of 40 mph within an urban environment, the 
Oregon Department of Transportation typically requires a minimum of 500 feet of spacing between 
unsignalized intersections.  The existing spacing between SW Ashford Street and SW Langtree 
Street is approximately 350 feet.  Due to the close intersection spacing, it is appropriate to examine 
the projected left-turn queues to determine whether conflicts would be expected within the center 
turn lane. 
 
Based on a SimTraffic queueing analysis, the projected 95th-percentile northbound left-turn queue at 
SW Ashford Street was 22 feet during the morning peak hour and 34 feet during the evening peak 
hour upon completion of the proposed development.   The projected 95th-percentile southbound left-
turn queue at SW Langtree Street was 25 feet during the morning peak hour and 36 feet during the 
evening peak hour. 
 
Although there is 350 feet between these intersections as measured from centerline to centerline, on-
ly 300 feet of space is available between the intersections to potentially accommodate back-to-back 
left-turn lanes.  Typically, ODOT requires a minimum of 100 feet of left-turn storage within a left-
turn lane.  This is specifically noted as sufficient to accommodate one truck and one passenger car.  
Actual storage lengths may be increased based on the results of a queuing analysis.  In this instance, 
however, neither turn lane would be expected to regularly accommodate truck traffic since both turn 
lanes serve local residential development.  Accordingly, it may be appropriate to allow a shorter 
storage length at these intersections. 
 
If a 45 mph design speed is used on SW Hall Boulevard (5 mph above the posted speed limit), the 
required reverse taper length would be 215 feet.  Notably, the sum of the projected 95th percentile 
queues and this reverse taper length is less than 300 feet during both the morning and evening peak 
hours and can be accommodated within the existing spacing between Ashford Street and Langtree 
Street.  However, for maximum flexibility to accommodate peak queues it is recommended that con-
sideration be given to providing continuous two-way left-turn lane striping between the intersections. 
 
In addition to the lane configurations on SW Hall Boulevard at the proposed site access, considera-
tion was given to the lane configuration on the new eastbound approach to SW Hall Boulevard.  The 
operational and queueing analysis for this intersection assumed a single, shared lane for all east-
bound turning movements.  This is an appropriate starting assumption for the cross-section based on 
the classification of the street as well as the projected traffic volume of fewer than 1,000 vehicles per 
day on the roadway (actual projected traffic is approximately 760 vehicles per day for this approach).  
In order to verify that this configuration is sufficient for safe and efficient operation of the intersec-
tion, the projected eastbound queues from the SimTraffic analysis were also considered.  Based on 
the analysis, the 95th percentile queue for this approach during the morning peak hour will be 54 feet, 
with an average queue of 24 feet.  During the evening peak hour, the projected 95th percentile queue 
is 49 feet, with an average queue of 22 feet.  These estimates equate to queues of one to two vehicles 
during the peak hours.  Based on the analysis, the intersection would not significantly benefit from 
installation of additional lanes. 
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TRANSPORTATION PLANNING RULE ANALYSIS 
 
 
The Transportation Planning Rule (TPR) is in place to ensure that the transportation system is capa-
ble of supporting possible increases in traffic intensity that could result from changes to adopted 
plans and land use regulations. The applicable portions of the TPR are quoted in italics below, with 
responses directly following. 
 
660-012-0060 
 
(1) If an amendment to a functional plan, an acknowledged comprehensive plan, or a land use regu-

lation (including a zoning map) would significantly affect an existing or planned transportation fa-
cility, then the local government must put in place measures as provided in section (2) of this 
rule, unless the amendment is allowed under section (3), (9) or (10) of this rule. A plan or land 
use regulation amendment significantly affects a transportation facility if it would: 

 
(a) Change the functional classification of an existing or planned transportation facility (exclusive 

of correction of map errors in an adopted plan); 
 

The proposed zone change will not necessitate changes to the functional classification of existing or 
planned transportation facilities.  Accordingly, this section is not triggered. 

 
(b) Change standards implementing a functional classification system; or 

 
The proposed zone change will not change any standards implementing the functional classification 
system.  Accordingly, this section is also not triggered. 

 
(c) Result in any of the effects listed in paragraphs (A) through (C) of this subsection based on 

projected conditions measured at the end of the planning period identified in the adopted 
TSP. As part of evaluating projected conditions, the amount of traffic projected to be gener-
ated within the area of the amendment may be reduced if the amendment includes an en-
forceable, ongoing requirement that would demonstrably limit traffic generation, including, 
but not limited to, transportation demand management. This reduction may diminish or com-
pletely eliminate the significant effect of the amendment. 

  
(A) Types or levels of travel or access that are inconsistent with the functional classification 

of an existing or planned transportation facility; 
 

(B) Degrade the performance of an existing or planned transportation facility such that it 
would not meet the performance standards identified in the TSP or comprehensive 
plan; or  

 
(C) Degrade the performance of an existing or planned transportation facility that is other-

wise projected to not meet the performance standards identified in the TSP or compre-
hensive plan. 
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In this instance, subsection (A) is not triggered, since the proposed zone change will not impact or 
alter the functional classification of any existing or planned facility and the proposal does not include 
a change to any functional classification standards. 
 
Subsections (B) and (C) are also not triggered, since the proposed zone change results in a net reduc-
tion in site trips under the reasonable worst-case development scenarios.  Accordingly, the proposed 
zone change cannot result in degrading the performance of any existing or planned transportation 
facilities. As such, the Transportation Planning Rule is satisfied. 
 
Based on the analysis, no mitigation is necessary or recommended in association with the proposed 
zone change on the subject property. 
 
 
LOCAL STREET IMPACT ANALYSIS 
 
In addition to examination of the critical intersections in the study area, consideration was given to 
the potential impacts of the proposed development on local street traffic volumes and livability in the 
site vicinity.  Generally, it is desirable to maintain traffic volumes of 1,000 vehicles per day or less 
on local streets.  This volume of traffic maintains livability and also can be accommodated on queu-
ing streets where the presence of vehicles parked along the sides of the street can restrict short seg-
ments of the roadway to one travel lane, requiring vehicles to pull to the side to allow opposing traf-
fic to travel down the street. 
 
In order to assess the impacts on local street volumes and livability, three primary factors were con-
sidered.  These consisted of the existing traffic volumes on the streets (at the point where volumes 
are highest), the added traffic volume from the proposed subdivision, and the impact of traffic from 
existing homes in the site vicinity diverting to utilize the proposed new street connections. 
 
Three primary travel corridors were considered in this analysis: SW Applewood Way, which con-
nects to SW Sattler Street north of the subject property; SW Ashford Street west of the subject prop-
erty, which connects to SW Harcourt Terrace/SW 88th Avenue; and the new SW Ashford Street con-
nection to the west side of SW Hall Boulevard. 
 
SW Applewood Avenue currently carries 65 vehicles during the PM peak hour immediately south of 
SW Sattler Street.  This location is the segment of SW Applewood Avenue that carries the highest 
volume of traffic and the PM peak hour represents the highest hourly traffic volume of the day.  It is 
projected that the proposed development will add 8 trips to this roadway during the evening peak 
hour, primarily consisting of trips between the north end of the proposed development and locations 
accessed to the north via SW Hall Boulevard.  However, the completion of a new street connection 
between SW Applewood Way and the new SW Ashford Street extension is also projected to result in 
14 trips originating within the existing residential area north of the subject property and traveling to 
destinations to the south re-routing to use the new streets. Accordingly, the net impact of the pro-
posed development and street connections will be a slight reduction in traffic volumes on SW Ap-
plewood Avenue immediately south of SW Sattler Street, from 65 vehicles per hour to 59 vehicles 
per hour.  This equates roughly to a daily traffic volume reduction from 650 vehicles per day to 590 
vehicles per day. 
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SW Ashford Street west of the subject property connects to SW Harcourt Terrace/SW 88th Avenue, 
which in turn connects to SW Durham Road.  The highest-volume segment of this roadway is on SW 
88th Avenue immediately north of SW Durham Road.  Under existing conditions this segment of the 
roadway carries 44 vehicles during the PM peak hour, when hourly traffic volumes are highest.  It is 
projected that the proposed development will add 6 site trips to this travel route during the evening 
peak hour.  Completion of the SW Ashford Street connection to the west side of SW Hall Boulevard 
will also result in diversion of 4 site trips originating within the existing residential development 
west of the subject property re-routing to use the new street.  Accordingly, the net impact of the pro-
posed development and street connections will be a slight increase in traffic volumes on SW 88th 
Avenue from 44 vehicles per hour to 46 vehicles per hour.  This equates roughly to a daily traffic 
volume increase from 440 vehicles per day to 460 vehicles per day. 
 
The proposed new segment of SW Ashford Street will carry its highest traffic volumes immediately 
west of SW Hall Boulevard.  Upon completion of the proposed development, it is projected that this 
segment of SW Ashford Street will carry 76 vehicles during the evening peak hour.  This equates 
roughly to a traffic volume of 760 vehicles per day. 
 
Based on the detailed analysis of local street traffic volumes and impacts from the proposed devel-
opment, all local residential streets impacted by the proposed development currently carry appropri-
ate traffic volumes for maintaining safe, efficient and livable communities.  Following completion of 
the proposed development, the existing local streets will continue to carry appropriate volumes of 
traffic and the new local streets will also carry appropriate levels of traffic to maintain safe, efficient 
and livable communities.  Based on the analysis, no operational or safety mitigations are recom-
mended. 
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CONCLUSIONS 
 
Left-turn lane warrants were examined for the northbound Hall Boulevard approach to SW Ashford 
Street.  A left-turn lane is projected to be warranted during the evening peak hour under year 2017 
background plus site trips conditions.  Accordingly, it is recommended that a northbound left-turn 
lane be provided for this intersection. 

 
By inspection, traffic volumes on the minor-street approaches at the unsignalized study intersections 
are too low to meet traffic signal warrants.  Accordingly, no new traffic signals are recommended.  

 
Based on the intersection sight distance measurements at the proposed site access location on SW 
Hall Boulevard, adequate sight distance can be made available upon clearing of vegetation within the 
subject property frontage.  No other sight distance mitigations are recommended. 

 
A detailed examination of the crash history at the study intersections shows no significant safety 
hazards and no trends that are indicative of design deficiencies.  No safety mitigations are recom-
mended.  

 
Each of the study intersections is projected to operate within the performance standards established 
by the Oregon Department of Transportation through the year 2017, either with or without the addi-
tion of site trips from the proposed development.  No operational mitigations are recommended. 

 
The existing access spacing between SW Ashford Street and SW Langtree Street on SW Hall Boule-
vard does not meet ODOT standards.  Based on the operational and queuing analysis, there is suffi-
cient distance between the intersections to accommodate left-turn movements.  For best operation, it 
is recommended that consideration be given to providing a continuous two-way left-turn lane be-
tween the intersections. 

 
The proposed zone change on the subject property will result in a net reduction in site trips assuming 
development of the subject property at the maximum density allowable within the site.  Accordingly 
the zone change can neither cause nor exacerbate any potential transportation system concerns at the 
planning horizon.  No mitigation is necessary or recommended to comply with Oregon’s Transporta-
tion Planning Rule. 
 
Existing and future hourly and daily traffic volumes on the local streets impacted by the proposed 
development are appropriate for safe, efficient and livable communities.  No operational or safety 
mitigations are recommended. 
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APPENDIX 





 

 

LEVEL OF SERVICE 
 
 
 Level of service is used to describe the quality of traffic flow. Levels of service A to C 
are considered good, and rural roads are usually designed for level of service C. Urban streets 
and signalized intersections are typically designed for level of service D. Level of service E is 
considered to be the limit of acceptable delay. For unsignalized intersections, level of service E 
is generally considered acceptable. Here is a more complete description of levels of service: 
 
 Level of service A: Very low delay at intersections, with all traffic signal cycles clearing 
and no vehicles waiting through more than one signal cycle. On highways, low volume and high 
speeds, with speeds not restricted by other vehicles.  
 
 Level of service B: Operating speeds beginning to be affected by other traffic; short 
traffic delays at intersections. Higher average intersection delay than for level of service A 
resulting from more vehicles stopping.  
 
 Level of service C: Operating speeds and maneuverability closely controlled by other 
traffic; higher delays at intersections than for level of service B due to a significant number of 
vehicles stopping. Not all signal cycles clear the waiting vehicles. This is the recommended 
design standard for rural highways.  
 
 Level of service D: Tolerable operating speeds; long traffic delays occur at intersections. 
The influence of congestion is noticeable. At traffic signals many vehicles stop, and the 
proportion of vehicles not stopping declines. The number of signal cycle failures, for which 
vehicles must wait through more than one signal cycle, are noticeable. This is typically the 
design level for urban signalized intersections.  
 
 Level of service E: Restricted speeds, very long traffic delays at traffic signals, and traffic 
volumes near capacity. Flow is unstable so that any interruption, no matter how minor, will 
cause queues to form and service to deteriorate to level of service F. Traffic signal cycle failures 
are frequent occurrences. For unsignalized intersections, level of service E or better is generally 
considered acceptable.  
 
 Level of service F: Extreme delays, resulting in long queues which may interfere with 
other traffic movements. There may be stoppages of long duration, and speeds may drop to zero. 
There may be frequent signal cycle failures. Level of service F will typically result when vehicle 
arrival rates are greater than capacity. It is considered unacceptable by most drivers.  



LEVEL OF SERVICE CRITERIA
FOR SIGNALIZED INTERSECTIONS

LEVEL CONTROL DELAY
OF PER VEHICLE

SERVICE (Seconds)

A <10
B 10-20
C 20-35
D 35-55
E 55-80
F >80

LEVEL OF SERVICE CRITERIA
FOR UNSIGNALIZED INTERSECTIONS

LEVEL CONTROL DELAY
OF PER VEHICLE

SERVICE (Seconds)

A <10
B 10-15
C 15-25
D 25-35
E 35-50
F >50



Total Vehicle Summary

SW Hall Blvd & SW Sattler St

7:00 AM   to   9:00 AM

5-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Sattler St SW Sattler St Interval Crosswalk
Time L T R Bikes L T R Bikes L T R Bikes L T R Bikes Total North South East West

7:00 AM 2 30 0 0 1 23 2 0 19 0 8 0 1 0 1 0 87 0 0 0 0
7:05 AM 0 26 0 0 1 29 1 0 16 1 12 0 0 0 0 0 86 0 0 0 0
7:10 AM 2 22 1 0 0 29 5 0 28 0 10 0 0 0 1 0 98 0 0 0 0
7:15 AM 3 29 0 0 1 47 3 0 33 2 14 0 0 1 1 0 134 0 0 0 0
7:20 AM 2 27 0 0 1 48 5 1 20 2 16 0 1 1 2 0 125 0 0 0 0
7:25 AM 4 37 0 0 0 51 5 0 37 5 18 0 0 0 1 0 158 0 0 0 0
7:30 AM 6 35 1 0 0 47 3 0 40 8 22 0 3 0 2 0 167 0 0 0 0
7:35 AM 7 47 3 0 1 71 3 0 31 6 13 0 4 1 5 0 192 0 0 0 0
7:40 AM 4 37 1 0 1 53 10 0 36 11 25 0 2 1 1 0 182 0 0 0 0
7:45 AM 7 43 0 0 1 43 7 0 27 12 24 0 1 0 2 0 167 0 0 0 0
7:50 AM 10 42 1 0 0 36 9 0 32 12 21 0 1 1 1 0 166 0 1 1 0
7:55 AM 3 28 1 0 0 15 8 0 34 10 21 0 1 0 1 0 122 0 0 0 0
8:00 AM 5 21 0 0 2 25 4 0 33 1 20 0 1 1 1 0 114 0 0 0 1
8:05 AM 5 33 0 0 0 15 5 0 29 2 10 0 0 0 0 0 99 0 0 0 0
8:10 AM 4 33 1 0 0 14 4 0 33 5 11 0 0 1 0 0 106 0 0 0 0
8:15 AM 4 32 0 0 0 24 5 1 34 1 6 0 1 0 0 0 107 0 0 0 0
8:20 AM 3 25 0 0 0 11 2 0 22 1 12 0 1 1 0 0 78 0 1 0 0
8:25 AM 5 9 0 0 0 18 8 0 29 1 5 0 0 0 1 0 76 0 0 0 0
8:30 AM 7 27 0 0 0 34 5 0 24 0 5 0 0 0 0 0 102 0 0 0 1
8:35 AM 2 28 1 1 0 19 5 0 23 1 9 0 0 1 0 0 89 0 0 0 0
8:40 AM 4 27 0 0 0 16 9 0 19 1 9 0 0 2 0 0 87 0 0 0 0
8:45 AM 1 27 1 0 1 22 8 0 23 1 16 0 0 2 0 0 102 0 0 0 0
8:50 AM 3 25 0 0 0 17 4 0 29 1 8 0 0 2 1 0 90 0 0 0 0
8:55 AM 4 12 1 0 0 20 9 0 16 0 3 1 0 1 0 0 66 0 0 0 0

Total 
Survey

97 702 12 1 10 727 129 2 667 84 318 1 17 16 21 0 2,800 0 2 1 2

Thursday, December 11, 2014
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Peak Hour Summary
7:15 AM   to   8:15 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Sattler St SW Sattler St Interval Crosswalk
Time L T R Bikes L T R Bikes L T R Bikes L T R Bikes Total North South East West

7:00 AM 4 78 1 0 2 81 8 0 63 1 30 0 1 0 2 0 271 0 0 0 0
7:15 AM 9 93 0 0 2 146 13 1 90 9 48 0 1 2 4 0 417 0 0 0 0
7:30 AM 17 119 5 0 2 171 16 0 107 25 60 0 9 2 8 0 541 0 0 0 0
7:45 AM 20 113 2 0 1 94 24 0 93 34 66 0 3 1 4 0 455 0 1 1 0
8:00 AM 14 87 1 0 2 54 13 0 95 8 41 0 1 2 1 0 319 0 0 0 1
8:15 AM 12 66 0 0 0 53 15 1 85 3 23 0 2 1 1 0 261 0 1 0 0
8:30 AM 13 82 1 1 0 69 19 0 66 2 23 0 0 3 0 0 278 0 0 0 1
8:45 AM 8 64 2 0 1 59 21 0 68 2 27 1 0 5 1 0 258 0 0 0 0

Total 
Survey

97 702 12 1 10 727 129 2 667 84 318 1 17 16 21 0 2,800 0 2 1 2

Peak Hour Summary
7:15 AM   to   8:15 AM

Northbound Southbound Eastbound Westbound Pedestrians
SW Hall Blvd SW Hall Blvd SW Sattler St SW Sattler St Total Crosswalk

In Out Total Bikes In Out Total Bikes In Out Total Bikes In Out Total Bikes North South East West
Volume 480 694 1,174 0 538 814 1,352 1 676 133 809 0 38 91 129 0 1,732 0 1 1 1

%HV 5.0% 5.4% 1.2% 10.5% 3.8%
PHF 0.81 0.71 0.85 0.50 0.80

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Sattler St SW Sattler St Total

L T R L T R L T R L T R
Volume 60 412 8 7 465 66 385 76 215 14 7 17 1,732

%HV 3.3% 5.1% 12.5% 28.6% 4.7% 7.6% 0.5% 0.0% 2.8% 14.3% 0.0% 11.8% 3.8%
PHF 0.71 0.81 0.40 0.58 0.68 0.63 0.89 0.54 0.77 0.39 0.88 0.53 0.80

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Sattler St SW Sattler St Interval Crosswalk
Time L T R Bikes L T R Bikes L T R Bikes L T R Bikes Total North South East West

7:00 AM 50 403 8 0 7 492 61 1 353 69 204 0 14 5 18 0 1,684 0 1 1 0
7:15 AM 60 412 8 0 7 465 66 1 385 76 215 0 14 7 17 0 1,732 0 1 1 1
7:30 AM 63 385 8 0 5 372 68 1 380 70 190 0 15 6 14 0 1,576 0 2 1 1
7:45 AM 59 348 4 1 3 270 71 1 339 47 153 0 6 7 6 0 1,313 0 2 1 2
8:00 AM 47 299 4 1 3 235 68 1 314 15 114 1 3 11 3 0 1,116 0 1 0 2

480

0.81 0.50

38

0.85

676

0.71

538
10.5%1.2%

By 
Movement

By 
Approach

Total TotalTotalTotal

5.4%5.0%



Heavy Vehicle Summary

SW Hall Blvd & SW Sattler St

7:00 AM   to   9:00 AM

Heavy Vehicle   5-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound
Start SW Hall Blvd SW Hall Blvd SW Sattler St SW Sattler St Interval
Time L T R Total L T R Total L T R Total L T R Total Total

7:00 AM 0 0 0 0 0 2 1 3 0 0 0 0 0 0 0 0 3
7:05 AM 0 0 0 0 0 4 0 4 0 0 0 0 0 0 0 0 4
7:10 AM 0 1 0 1 0 6 0 6 0 0 0 0 0 0 0 0 7
7:15 AM 0 3 0 3 1 7 1 9 0 0 0 0 0 0 0 0 12
7:20 AM 0 4 0 4 1 3 0 4 0 0 0 0 0 0 1 1 9
7:25 AM 1 4 0 5 0 2 0 2 0 0 0 0 0 0 0 0 7
7:30 AM 1 0 0 1 0 1 0 1 0 0 1 1 0 0 0 0 3
7:35 AM 0 5 1 6 0 1 0 1 1 0 0 1 1 0 1 2 10
7:40 AM 0 0 0 0 0 1 2 3 0 0 0 0 0 0 0 0 3
7:45 AM 0 1 0 1 0 0 2 2 1 0 1 2 0 0 0 0 5
7:50 AM 0 0 0 0 0 2 0 2 0 0 0 0 0 0 0 0 2
7:55 AM 0 0 0 0 0 2 0 2 0 0 1 1 0 0 0 0 3
8:00 AM 0 0 0 0 0 2 0 2 0 0 2 2 1 0 0 1 5
8:05 AM 0 2 0 2 0 1 0 1 0 0 0 0 0 0 0 0 3
8:10 AM 0 2 0 2 0 0 0 0 0 0 1 1 0 0 0 0 3
8:15 AM 0 2 0 2 0 1 0 1 0 0 0 0 0 0 0 0 3
8:20 AM 0 0 0 0 0 1 0 1 0 0 1 1 0 0 0 0 2
8:25 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 1 2 0 3 0 1 3 4 0 0 0 0 0 0 0 0 7
8:35 AM 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
8:40 AM 0 3 0 3 0 0 0 0 0 0 0 0 0 0 0 0 3
8:45 AM 0 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2
8:50 AM 1 2 0 3 0 1 0 1 0 0 0 0 0 0 0 0 4
8:55 AM 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1

Total 
Survey

4 34 1 39 2 39 9 50 2 0 7 9 2 0 2 4 102

Thursday, December 11, 2014
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Peak Hour Summary
7:15 AM   to   8:15 AM

Clay Carney
(503) 833-2740

Heavy Vehicle   15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound
Start SW Hall Blvd SW Hall Blvd SW Sattler St SW Sattler St Interval
Time L T R Total L T R Total L T R Total L T R Total Total

7:00 AM 0 1 0 1 0 12 1 13 0 0 0 0 0 0 0 0 14
7:15 AM 1 11 0 12 2 12 1 15 0 0 0 0 0 0 1 1 28
7:30 AM 1 5 1 7 0 3 2 5 1 0 1 2 1 0 1 2 16
7:45 AM 0 1 0 1 0 4 2 6 1 0 2 3 0 0 0 0 10
8:00 AM 0 4 0 4 0 3 0 3 0 0 3 3 1 0 0 1 11
8:15 AM 0 2 0 2 0 2 0 2 0 0 1 1 0 0 0 0 5
8:30 AM 1 6 0 7 0 1 3 4 0 0 0 0 0 0 0 0 11
8:45 AM 1 4 0 5 0 2 0 2 0 0 0 0 0 0 0 0 7

Total 
Survey

4 34 1 39 2 39 9 50 2 0 7 9 2 0 2 4 102

Heavy Vehicle   Peak Hour Summary
7:15 AM   to   8:15 AM

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Sattler St SW Sattler St

In Out Total In Out Total In Out Total In Out Total
Volume 24 30 54 29 25 54 8 7 15 4 3 7 65

PHF 0.50 0.48 0.67 0.50 0.58

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Sattler St SW Sattler St

L T R Total L T R Total L T R Total L T R Total
Volume 2 21 1 24 2 22 5 29 2 0 6 8 2 0 2 4 65

PHF 0.25 0.48 0.25 0.50 0.25 0.46 0.31 0.48 0.25 0.00 0.50 0.67 0.50 0.00 0.50 0.50 0.58

Heavy Vehicle   Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval
Start Interval
Time L T R Total L T R Total L T R Total L T R Total Total

7:00 AM 2 18 1 21 2 31 6 39 2 0 3 5 1 0 2 3 68
7:15 AM 2 21 1 24 2 22 5 29 2 0 6 8 2 0 2 4 65
7:30 AM 1 12 1 14 0 12 4 16 2 0 7 9 2 0 1 3 42
7:45 AM 1 13 0 14 0 10 5 15 1 0 6 7 1 0 0 1 37
8:00 AM 2 16 0 18 0 8 3 11 0 0 4 4 1 0 0 1 34

By 
Movement

Total

By 
Approach

SW Hall Blvd SW Hall Blvd SW Sattler St
Northbound Southbound Eastbound

Total

SW Sattler St
Westbound



     Peak Hour Summary

7:15 AM   to   8:15 AM
Thursday, December 11, 2014
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Total Vehicle Summary

SW Hall Blvd & SW Sattler St

4:00 PM   to   6:00 PM

5-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Sattler St SW Sattler St Interval Crosswalk
Time L T R Bikes L T R Bikes L T R Bikes L T R Bikes Total North South East West

4:00 PM 16 30 1 0 3 37 28 0 8 0 6 0 2 3 1 0 135 0 2 0 1
4:05 PM 9 37 0 1 2 39 31 0 16 1 7 0 0 0 1 0 143 0 0 0 0
4:10 PM 7 31 1 0 0 47 37 0 7 1 8 0 0 1 1 0 141 0 0 0 0
4:15 PM 9 45 2 1 0 38 21 0 14 1 9 0 0 0 1 0 140 0 0 0 1
4:20 PM 5 29 0 0 2 49 46 0 9 0 5 0 1 0 0 0 146 0 0 0 0
4:25 PM 16 29 1 0 1 35 22 0 8 1 4 0 1 5 0 0 123 0 0 0 0
4:30 PM 3 30 1 0 1 44 40 0 8 2 5 0 2 0 0 0 136 0 0 0 0
4:35 PM 14 40 2 0 1 32 33 0 11 3 2 0 1 2 2 0 143 0 0 0 0
4:40 PM 10 41 0 0 0 37 33 0 10 1 6 0 1 1 0 0 140 0 0 0 1
4:45 PM 15 32 1 1 2 49 24 0 12 0 4 0 1 0 0 0 140 0 1 0 0
4:50 PM 14 32 1 0 2 40 28 0 11 0 4 0 0 1 0 0 133 0 0 0 0
4:55 PM 15 32 0 0 2 41 37 0 8 0 5 0 0 1 0 0 141 0 0 0 0
5:00 PM 9 52 2 0 2 36 38 0 3 0 3 0 1 3 0 0 149 0 0 0 0
5:05 PM 18 39 0 0 0 35 41 0 4 4 3 0 2 2 1 0 149 0 0 0 0
5:10 PM 10 25 0 0 2 42 32 0 7 1 4 0 1 1 0 0 125 0 0 0 0
5:15 PM 12 31 0 0 2 46 26 0 8 0 1 0 1 1 0 0 128 0 0 0 0
5:20 PM 11 42 0 0 1 48 33 0 8 0 3 0 2 4 0 0 152 0 1 0 0
5:25 PM 20 37 1 0 1 23 36 1 9 0 3 0 2 1 3 0 136 0 0 0 1
5:30 PM 20 32 0 0 0 40 33 0 6 1 3 0 1 4 1 0 141 0 1 0 0
5:35 PM 10 29 2 0 1 52 31 0 5 0 5 0 0 4 1 0 140 0 0 0 0
5:40 PM 13 35 2 0 0 42 26 1 9 0 6 0 0 1 0 0 134 0 0 0 0
5:45 PM 12 27 1 0 1 45 32 0 9 0 4 0 1 2 0 0 134 0 0 0 1
5:50 PM 6 16 0 0 0 41 27 0 12 1 5 0 1 2 0 0 111 0 0 0 0
5:55 PM 13 34 2 0 2 30 22 0 9 0 5 0 0 2 1 0 120 0 0 0 0

Total 
Survey

287 807 20 3 28 968 757 2 211 17 110 0 21 41 13 0 3,280 0 5 0 5

Wednesday, December 10, 2014
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Peak Hour Summary
4:10 PM   to   5:10 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Sattler St SW Sattler St Interval Crosswalk
Time L T R Bikes L T R Bikes L T R Bikes L T R Bikes Total North South East West

4:00 PM 32 98 2 1 5 123 96 0 31 2 21 0 2 4 3 0 419 0 2 0 1
4:15 PM 30 103 3 1 3 122 89 0 31 2 18 0 2 5 1 0 409 0 0 0 1
4:30 PM 27 111 3 0 2 113 106 0 29 6 13 0 4 3 2 0 419 0 0 0 1
4:45 PM 44 96 2 1 6 130 89 0 31 0 13 0 1 2 0 0 414 0 1 0 0
5:00 PM 37 116 2 0 4 113 111 0 14 5 10 0 4 6 1 0 423 0 0 0 0
5:15 PM 43 110 1 0 4 117 95 1 25 0 7 0 5 6 3 0 416 0 1 0 1
5:30 PM 43 96 4 0 1 134 90 1 20 1 14 0 1 9 2 0 415 0 1 0 0
5:45 PM 31 77 3 0 3 116 81 0 30 1 14 0 2 6 1 0 365 0 0 0 1

Total 
Survey

287 807 20 3 28 968 757 2 211 17 110 0 21 41 13 0 3,280 0 5 0 5

Peak Hour Summary
4:10 PM   to   5:10 PM

Northbound Southbound Eastbound Westbound Pedestrians
SW Hall Blvd SW Hall Blvd SW Sattler St SW Sattler St Total Crosswalk

In Out Total Bikes In Out Total Bikes In Out Total Bikes In Out Total Bikes North South East West
Volume 578 551 1,129 2 896 542 1,438 0 176 551 727 0 31 37 68 0 1,681 0 1 0 2

%HV 2.4% 1.0% 0.6% 3.2% 1.5%
PHF 0.87 0.93 0.81 0.60 0.96

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Sattler St SW Sattler St Total

L T R L T R L T R L T R
Volume 135 432 11 13 483 400 105 13 58 10 16 5 1,681

%HV 2.2% 2.5% 0.0% 0.0% 1.7% 0.3% 1.0% 0.0% 0.0% 10.0% 0.0% 0.0% 1.5%
PHF 0.77 0.88 0.69 0.54 0.90 0.86 0.80 0.54 0.66 0.63 0.57 0.63 0.96

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Sattler St SW Sattler St Interval Crosswalk
Time L T R Bikes L T R Bikes L T R Bikes L T R Bikes Total North South East West

4:00 PM 133 408 10 3 16 488 380 0 122 10 65 0 9 14 6 0 1,661 0 3 0 3
4:15 PM 138 426 10 2 15 478 395 0 105 13 54 0 11 16 4 0 1,665 0 1 0 2
4:30 PM 151 433 8 1 16 473 401 1 99 11 43 0 14 17 6 0 1,672 0 2 0 2
4:45 PM 167 418 9 1 15 494 385 2 90 6 44 0 11 23 6 0 1,668 0 3 0 1
5:00 PM 154 399 10 0 12 480 377 2 89 7 45 0 12 27 7 0 1,619 0 2 0 2

578
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Total TotalTotalTotal
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Heavy Vehicle Summary

SW Hall Blvd & SW Sattler St

4:00 PM   to   6:00 PM

Heavy Vehicle   5-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound
Start SW Hall Blvd SW Hall Blvd SW Sattler St SW Sattler St Interval
Time L T R Total L T R Total L T R Total L T R Total Total

4:00 PM 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
4:05 PM 0 3 0 3 0 2 0 2 0 0 0 0 0 0 0 0 5
4:10 PM 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
4:15 PM 0 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2
4:20 PM 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
4:25 PM 0 4 0 4 0 1 0 1 0 0 0 0 0 0 0 0 5
4:30 PM 0 1 0 1 0 1 0 1 0 0 0 0 1 0 0 1 3
4:35 PM 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
4:40 PM 2 0 0 2 0 1 1 2 0 0 0 0 0 0 0 0 4
4:45 PM 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1
4:50 PM 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 2
4:55 PM 0 0 0 0 0 2 0 2 0 0 0 0 0 0 0 0 2
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:05 PM 1 0 0 1 0 1 0 1 1 0 0 1 0 0 0 0 3
5:10 PM 0 0 0 0 0 2 0 2 1 0 1 2 0 0 0 0 4
5:15 PM 0 1 0 1 0 2 0 2 0 0 0 0 0 0 0 0 3
5:20 PM 0 0 0 0 0 2 0 2 0 0 1 1 0 0 0 0 3
5:25 PM 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:35 PM 0 0 0 0 0 1 1 2 0 0 0 0 0 0 0 0 2
5:40 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:50 PM 1 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2
5:55 PM 0 1 0 1 0 0 0 0 0 0 1 1 0 0 0 0 2

Total 
Survey

4 19 0 23 0 17 2 19 2 0 3 5 1 0 0 1 48

Wednesday, December 10, 2014
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Peak Hour Summary
4:10 PM   to   5:10 PM

Clay Carney
(503) 833-2740

Heavy Vehicle   15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound
Start SW Hall Blvd SW Hall Blvd SW Sattler St SW Sattler St Interval
Time L T R Total L T R Total L T R Total L T R Total Total

4:00 PM 0 5 0 5 0 2 0 2 0 0 0 0 0 0 0 0 7
4:15 PM 0 7 0 7 0 1 0 1 0 0 0 0 0 0 0 0 8
4:30 PM 2 2 0 4 0 2 1 3 0 0 0 0 1 0 0 1 8
4:45 PM 0 1 0 1 0 4 0 4 0 0 0 0 0 0 0 0 5
5:00 PM 1 0 0 1 0 3 0 3 2 0 1 3 0 0 0 0 7
5:15 PM 0 2 0 2 0 4 0 4 0 0 1 1 0 0 0 0 7
5:30 PM 0 0 0 0 0 1 1 2 0 0 0 0 0 0 0 0 2
5:45 PM 1 2 0 3 0 0 0 0 0 0 1 1 0 0 0 0 4

Total 
Survey

4 19 0 23 0 17 2 19 2 0 3 5 1 0 0 1 48

Heavy Vehicle   Peak Hour Summary
4:10 PM   to   5:10 PM

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Sattler St SW Sattler St

In Out Total In Out Total In Out Total In Out Total
Volume 14 9 23 9 12 21 1 4 5 1 0 1 25

PHF 0.50 0.56 0.25 0.25 0.69

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Sattler St SW Sattler St

L T R Total L T R Total L T R Total L T R Total
Volume 3 11 0 14 0 8 1 9 1 0 0 1 1 0 0 1 25

PHF 0.38 0.39 0.00 0.50 0.00 0.50 0.25 0.56 0.25 0.00 0.00 0.25 0.25 0.00 0.00 0.25 0.69

Heavy Vehicle   Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval
Start Interval
Time L T R Total L T R Total L T R Total L T R Total Total

4:00 PM 2 15 0 17 0 9 1 10 0 0 0 0 1 0 0 1 28
4:15 PM 3 10 0 13 0 10 1 11 2 0 1 3 1 0 0 1 28
4:30 PM 3 5 0 8 0 13 1 14 2 0 2 4 1 0 0 1 27
4:45 PM 1 3 0 4 0 12 1 13 2 0 2 4 0 0 0 0 21
5:00 PM 2 4 0 6 0 8 1 9 2 0 3 5 0 0 0 0 20

By 
Movement

Total

By 
Approach

SW Hall Blvd SW Hall Blvd SW Sattler St
Northbound Southbound Eastbound

Total

SW Sattler St
Westbound



     Peak Hour Summary

4:10 PM   to   5:10 PM
Wednesday, December 10, 2014
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Total Vehicle Summary

SW Hall Blvd & SW Ashford St

7:00 AM   to   9:00 AM

5-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Ashford St SW Ashford St Interval Crosswalk
Time T R Bikes L T Bikes Bikes L R Bikes Total North South East West

7:00 AM 30 0 0 0 40 0 0 0 2 0 72 0 0 1 0
7:05 AM 24 0 0 0 35 0 0 1 1 0 61 0 0 0 0
7:10 AM 27 0 1 0 42 1 0 2 0 0 71 0 0 1 0
7:15 AM 30 2 0 0 60 1 0 0 1 0 93 0 0 0 0
7:20 AM 27 1 0 4 57 1 0 1 0 0 90 0 0 0 0
7:25 AM 39 0 0 1 67 0 0 1 2 0 110 0 0 0 0
7:30 AM 40 1 0 0 78 0 0 1 3 1 123 0 0 0 0
7:35 AM 53 0 0 4 76 1 0 2 2 0 137 0 0 1 0
7:40 AM 43 1 0 7 78 0 0 1 1 0 131 0 0 0 0
7:45 AM 47 1 0 3 68 0 0 1 2 0 122 0 0 0 0
7:50 AM 50 3 0 9 48 0 0 0 2 0 112 0 0 0 0
7:55 AM 30 2 0 7 34 0 0 0 1 0 74 0 0 0 0
8:00 AM 24 0 0 7 38 0 0 2 6 0 77 0 0 0 0
8:05 AM 36 0 0 1 26 0 0 0 2 0 65 0 0 0 0
8:10 AM 34 1 0 1 23 0 0 0 3 0 62 0 0 0 0
8:15 AM 35 1 0 2 30 0 0 0 2 0 70 0 0 0 0
8:20 AM 25 0 0 2 22 1 0 1 0 0 50 0 0 1 0
8:25 AM 17 1 0 0 24 0 0 0 0 0 42 0 0 0 0
8:30 AM 30 0 0 1 34 0 0 0 0 0 65 0 0 0 0
8:35 AM 32 0 1 0 30 0 0 0 0 0 62 0 0 0 0
8:40 AM 30 0 0 1 24 0 0 0 1 0 56 0 0 0 0
8:45 AM 28 0 0 1 35 0 0 0 1 0 65 0 0 0 0
8:50 AM 27 0 0 0 29 0 0 0 1 0 57 0 0 0 0
8:55 AM 17 1 0 1 21 0 0 0 0 0 40 0 0 0 0

Total 
Survey

775 15 2 52 1,019 5 0 13 33 1 1,907 0 0 4 0

Thursday, December 11, 2014

Clay Carney
(503) 833-2740
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Peak Hour Summary
7:10 AM   to   8:10 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Ashford St SW Ashford St Interval Crosswalk
Time T R Bikes L T Bikes Bikes L R Bikes Total North South East West

7:00 AM 81 0 1 0 117 1 0 3 3 0 204 0 0 2 0
7:15 AM 96 3 0 5 184 2 0 2 3 0 293 0 0 0 0
7:30 AM 136 2 0 11 232 1 0 4 6 1 391 0 0 1 0
7:45 AM 127 6 0 19 150 0 0 1 5 0 308 0 0 0 0
8:00 AM 94 1 0 9 87 0 0 2 11 0 204 0 0 0 0
8:15 AM 77 2 0 4 76 1 0 1 2 0 162 0 0 1 0
8:30 AM 92 0 1 2 88 0 0 0 1 0 183 0 0 0 0
8:45 AM 72 1 0 2 85 0 0 0 2 0 162 0 0 0 0

Total 
Survey

775 15 2 52 1,019 5 0 13 33 1 1,907 0 0 4 0

Peak Hour Summary
7:10 AM   to   8:10 AM

Northbound Southbound Eastbound Westbound Pedestrians
SW Hall Blvd SW Hall Blvd SW Ashford St SW Ashford St Total Crosswalk

In Out Total Bikes In Out Total Bikes In Out Total Bikes In Out Total Bikes North South East West
Volume 457 683 1,140 1 715 468 1,183 4 0 0 0 0 33 54 87 1 1,205 0 0 2 0

%HV 5.5% 4.8% 0.0% 0.0% 4.9%
PHF 0.79 0.74 0.00 0.75 0.77

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Ashford St SW Ashford St Total

T R L T L R
Volume 446 11 43 672 11 22 1,205

%HV NA 5.2% 18.2% 2.3% 4.9% NA NA NA NA 0.0% NA 0.0% 4.9%
PHF 0.78 0.46 0.47 0.72 0.69 0.61 0.77

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Ashford St SW Ashford St Interval Crosswalk
Time T R Bikes L T Bikes Bikes L R Bikes Total North South East West

7:00 AM 440 11 1 35 683 4 0 10 17 1 1,196 0 0 3 0
7:15 AM 453 12 0 44 653 3 0 9 25 1 1,196 0 0 1 0
7:30 AM 434 11 0 43 545 2 0 8 24 1 1,065 0 0 2 0
7:45 AM 390 9 1 34 401 1 0 4 19 0 857 0 0 1 0
8:00 AM 335 4 1 17 336 1 0 3 16 0 711 0 0 1 0
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Heavy Vehicle Summary

SW Hall Blvd & SW Ashford St

7:00 AM   to   9:00 AM

Heavy Vehicle   5-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound
Start SW Hall Blvd SW Hall Blvd SW Ashford St SW Ashford St Interval
Time T R Total L T Total Total L R Total Total

7:00 AM 0 0 0 0 3 3 0 0 0 0 3
7:05 AM 0 0 0 0 5 5 0 0 0 0 5
7:10 AM 1 0 1 0 6 6 0 0 0 0 7
7:15 AM 3 0 3 0 4 4 0 0 0 0 7
7:20 AM 4 0 4 0 5 5 0 0 0 0 9
7:25 AM 5 0 5 0 3 3 0 0 0 0 8
7:30 AM 2 0 2 0 3 3 0 0 0 0 5
7:35 AM 5 0 5 0 1 1 0 0 0 0 6
7:40 AM 1 0 1 0 1 1 0 0 0 0 2
7:45 AM 0 1 1 0 1 1 0 0 0 0 2
7:50 AM 0 0 0 1 1 2 0 0 0 0 2
7:55 AM 0 1 1 0 3 3 0 0 0 0 4
8:00 AM 0 0 0 0 4 4 0 0 0 0 4
8:05 AM 2 0 2 0 1 1 0 0 0 0 3
8:10 AM 1 0 1 0 1 1 0 0 1 1 3
8:15 AM 2 0 2 0 1 1 0 0 0 0 3
8:20 AM 0 0 0 1 1 2 0 0 0 0 2
8:25 AM 1 0 1 0 0 0 0 0 0 0 1
8:30 AM 2 0 2 0 1 1 0 0 0 0 3
8:35 AM 1 0 1 0 0 0 0 0 0 0 1
8:40 AM 3 0 3 0 0 0 0 0 0 0 3
8:45 AM 2 0 2 0 0 0 0 0 0 0 2
8:50 AM 3 0 3 0 1 1 0 0 0 0 4
8:55 AM 0 0 0 0 1 1 0 0 0 0 1

Total 
Survey

38 2 40 2 47 49 0 0 1 1 90

Thursday, December 11, 2014
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Peak Hour Summary
7:10 AM   to   8:10 AM

Clay Carney
(503) 833-2740

Heavy Vehicle   15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound
Start SW Hall Blvd SW Hall Blvd SW Ashford St SW Ashford St Interval
Time T R Total L T Total Total L R Total Total

7:00 AM 1 0 1 0 14 14 0 0 0 0 15
7:15 AM 12 0 12 0 12 12 0 0 0 0 24
7:30 AM 8 0 8 0 5 5 0 0 0 0 13
7:45 AM 0 2 2 1 5 6 0 0 0 0 8
8:00 AM 3 0 3 0 6 6 0 0 1 1 10
8:15 AM 3 0 3 1 2 3 0 0 0 0 6
8:30 AM 6 0 6 0 1 1 0 0 0 0 7
8:45 AM 5 0 5 0 2 2 0 0 0 0 7

Total 
Survey

38 2 40 2 47 49 0 0 1 1 90

Heavy Vehicle   Peak Hour Summary
7:10 AM   to   8:10 AM

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Ashford St SW Ashford St

In Out Total In Out Total In Out Total In Out Total
Volume 25 33 58 34 23 57 0 0 0 0 3 3 59

PHF 0.52 0.57 0.00 0.00 0.61

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Ashford St SW Ashford St

T R Total L T Total Total L R Total
Volume 23 2 25 1 33 34 0 0 0 0 59

PHF 0.48 0.25 0.52 0.25 0.55 0.57 0.00 0.00 0.00 0.00 0.61

Heavy Vehicle   Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval
Start Interval
Time T R Total L T Total Total L R Total Total

7:00 AM 21 2 23 1 36 37 0 0 0 0 60
7:15 AM 23 2 25 1 28 29 0 0 1 1 55
7:30 AM 14 2 16 2 18 20 0 0 1 1 37
7:45 AM 12 2 14 2 14 16 0 0 1 1 31
8:00 AM 17 0 17 1 11 12 0 0 1 1 30

By 
Movement

Total

By 
Approach

SW Hall Blvd SW Hall Blvd SW Ashford St
Northbound Southbound Eastbound

Total

SW Ashford St
Westbound



     Peak Hour Summary

7:10 AM   to   8:10 AM
Thursday, December 11, 2014
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Total Vehicle Summary

SW Hall Blvd & SW Ashford St

4:00 PM   to   6:00 PM

5-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Ashford St SW Ashford St Interval Crosswalk
Time T R Bikes L T Bikes Bikes L R Bikes Total North South East West

4:00 PM 45 0 0 1 47 0 0 0 2 0 95 0 0 0 0
4:05 PM 47 0 2 0 46 0 0 0 1 0 94 0 0 0 0
4:10 PM 37 1 0 2 50 0 0 0 0 0 90 0 0 3 0
4:15 PM 52 1 0 1 50 0 0 1 3 0 108 0 0 0 0
4:20 PM 36 3 0 0 55 0 0 0 2 0 96 0 0 0 0
4:25 PM 41 0 0 0 41 0 0 0 1 0 83 0 0 0 0
4:30 PM 35 0 0 2 49 0 0 1 0 0 87 0 0 0 0
4:35 PM 52 0 0 0 39 0 0 0 2 0 93 0 0 0 0
4:40 PM 50 0 0 0 42 0 0 0 3 0 95 0 0 0 0
4:45 PM 48 0 1 2 48 0 0 0 1 0 99 0 0 1 0
4:50 PM 43 1 0 2 42 0 0 0 3 0 91 0 0 1 0
4:55 PM 42 0 0 3 43 0 0 1 1 0 90 0 0 0 0
5:00 PM 64 0 1 1 40 0 0 1 2 0 108 0 0 0 0
5:05 PM 49 0 0 2 37 0 0 0 5 0 93 0 0 0 0
5:10 PM 34 1 0 3 48 0 0 0 1 0 87 0 0 1 0
5:15 PM 37 0 0 2 42 0 0 0 5 0 86 0 0 1 0
5:20 PM 52 1 0 3 44 0 0 0 2 0 102 0 0 0 0
5:25 PM 55 0 0 0 30 0 0 0 4 0 89 0 0 0 0
5:30 PM 45 1 0 0 49 0 0 0 4 0 99 0 0 0 0
5:35 PM 39 0 1 3 45 0 0 0 3 0 90 0 0 0 0
5:40 PM 47 1 0 3 50 0 0 0 3 0 104 0 0 0 0
5:45 PM 38 0 0 0 49 0 0 1 1 0 89 0 0 0 0
5:50 PM 31 1 0 1 50 0 0 0 2 0 85 0 0 0 0
5:55 PM 35 0 0 1 31 0 0 1 3 0 71 0 0 0 0

Total 
Survey

1,054 11 5 32 1,067 0 0 6 54 0 2,224 0 0 7 0

Wednesday, December 10, 2014

Clay Carney
(503) 833-2740
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Peak Hour Summary
4:45 PM   to   5:45 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Ashford St SW Ashford St Interval Crosswalk
Time T R Bikes L T Bikes Bikes L R Bikes Total North South East West

4:00 PM 129 1 2 3 143 0 0 0 3 0 279 0 0 3 0
4:15 PM 129 4 0 1 146 0 0 1 6 0 287 0 0 0 0
4:30 PM 137 0 0 2 130 0 0 1 5 0 275 0 0 0 0
4:45 PM 133 1 1 7 133 0 0 1 5 0 280 0 0 2 0
5:00 PM 147 1 1 6 125 0 0 1 8 0 288 0 0 1 0
5:15 PM 144 1 0 5 116 0 0 0 11 0 277 0 0 1 0
5:30 PM 131 2 1 6 144 0 0 0 10 0 293 0 0 0 0
5:45 PM 104 1 0 2 130 0 0 2 6 0 245 0 0 0 0

Total 
Survey

1,054 11 5 32 1,067 0 0 6 54 0 2,224 0 0 7 0

Peak Hour Summary
4:45 PM   to   5:45 PM

Northbound Southbound Eastbound Westbound Pedestrians
SW Hall Blvd SW Hall Blvd SW Ashford St SW Ashford St Total Crosswalk

In Out Total Bikes In Out Total Bikes In Out Total Bikes In Out Total Bikes North South East West
Volume 560 520 1,080 3 542 589 1,131 0 0 0 0 0 36 29 65 0 1,138 0 0 4 0

%HV 0.9% 2.6% 0.0% 0.0% 1.7%
PHF 0.90 0.90 0.00 0.82 0.97

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Ashford St SW Ashford St Total

T R L T L R
Volume 555 5 24 518 2 34 1,138

%HV NA 0.9% 0.0% 4.2% 2.5% NA NA NA NA 0.0% NA 0.0% 1.7%
PHF 0.90 0.63 0.75 0.90 0.25 0.77 0.97

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Ashford St SW Ashford St Interval Crosswalk
Time T R Bikes L T Bikes Bikes L R Bikes Total North South East West

4:00 PM 528 6 3 13 552 0 0 3 19 0 1,121 0 0 5 0
4:15 PM 546 6 2 16 534 0 0 4 24 0 1,130 0 0 3 0
4:30 PM 561 3 2 20 504 0 0 3 29 0 1,120 0 0 4 0
4:45 PM 555 5 3 24 518 0 0 2 34 0 1,138 0 0 4 0
5:00 PM 526 5 2 19 515 0 0 3 35 0 1,103 0 0 2 0

560

0.90 0.82

36

0.00

0

0.90

542
0.0%0.0%

By 
Movement

By 
Approach

Total TotalTotalTotal

2.6%0.9%



Heavy Vehicle Summary

SW Hall Blvd & SW Ashford St

4:00 PM   to   6:00 PM

Heavy Vehicle   5-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound
Start SW Hall Blvd SW Hall Blvd SW Ashford St SW Ashford St Interval
Time T R Total L T Total Total L R Total Total

4:00 PM 0 0 0 0 1 1 0 0 1 1 2
4:05 PM 2 0 2 0 1 1 0 0 0 0 3
4:10 PM 1 0 1 0 0 0 0 0 0 0 1
4:15 PM 1 0 1 0 0 0 0 0 0 0 1
4:20 PM 1 0 1 0 0 0 0 0 0 0 1
4:25 PM 3 0 3 0 1 1 0 0 0 0 4
4:30 PM 2 0 2 0 1 1 0 0 0 0 3
4:35 PM 1 0 1 0 0 0 0 0 0 0 1
4:40 PM 2 0 2 0 1 1 0 0 0 0 3
4:45 PM 0 0 0 0 1 1 0 0 0 0 1
4:50 PM 1 0 1 0 1 1 0 0 0 0 2
4:55 PM 0 0 0 0 2 2 0 0 0 0 2
5:00 PM 1 0 1 0 0 0 0 0 0 0 1
5:05 PM 0 0 0 0 1 1 0 0 0 0 1
5:10 PM 0 0 0 0 3 3 0 0 0 0 3
5:15 PM 1 0 1 0 2 2 0 0 0 0 3
5:20 PM 0 0 0 1 2 3 0 0 0 0 3
5:25 PM 1 0 1 0 0 0 0 0 0 0 1
5:30 PM 1 0 1 0 0 0 0 0 0 0 1
5:35 PM 0 0 0 0 0 0 0 0 0 0 0
5:40 PM 0 0 0 0 1 1 0 0 0 0 1
5:45 PM 0 0 0 0 0 0 0 0 0 0 0
5:50 PM 2 0 2 0 0 0 0 0 0 0 2
5:55 PM 1 0 1 0 1 1 0 0 0 0 2

Total 
Survey

21 0 21 1 19 20 0 0 1 1 42

Wednesday, December 10, 2014
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Peak Hour Summary
4:45 PM   to   5:45 PM

Clay Carney
(503) 833-2740

Heavy Vehicle   15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound
Start SW Hall Blvd SW Hall Blvd SW Ashford St SW Ashford St Interval
Time T R Total L T Total Total L R Total Total

4:00 PM 3 0 3 0 2 2 0 0 1 1 6
4:15 PM 5 0 5 0 1 1 0 0 0 0 6
4:30 PM 5 0 5 0 2 2 0 0 0 0 7
4:45 PM 1 0 1 0 4 4 0 0 0 0 5
5:00 PM 1 0 1 0 4 4 0 0 0 0 5
5:15 PM 2 0 2 1 4 5 0 0 0 0 7
5:30 PM 1 0 1 0 1 1 0 0 0 0 2
5:45 PM 3 0 3 0 1 1 0 0 0 0 4

Total 
Survey

21 0 21 1 19 20 0 0 1 1 42

Heavy Vehicle   Peak Hour Summary
4:45 PM   to   5:45 PM

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Ashford St SW Ashford St

In Out Total In Out Total In Out Total In Out Total
Volume 5 13 18 14 5 19 0 0 0 0 1 1 19

PHF 0.63 0.44 0.00 0.00 0.53

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Ashford St SW Ashford St

T R Total L T Total Total L R Total
Volume 5 0 5 1 13 14 0 0 0 0 19

PHF 0.63 0.00 0.63 0.25 0.46 0.44 0.00 0.00 0.00 0.00 0.53

Heavy Vehicle   Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval
Start Interval
Time T R Total L T Total Total L R Total Total

4:00 PM 14 0 14 0 9 9 0 0 1 1 24
4:15 PM 12 0 12 0 11 11 0 0 0 0 23
4:30 PM 9 0 9 1 14 15 0 0 0 0 24
4:45 PM 5 0 5 1 13 14 0 0 0 0 19
5:00 PM 7 0 7 1 10 11 0 0 0 0 18

By 
Movement

Total

By 
Approach

SW Hall Blvd SW Hall Blvd SW Ashford St
Northbound Southbound Eastbound

Total

SW Ashford St
Westbound



     Peak Hour Summary

4:45 PM   to   5:45 PM
Wednesday, December 10, 2014
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Total Vehicle Summary

SW Hall Blvd & SW Langtree St

7:00 AM   to   9:00 AM

5-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Langtree St SW Langtree St Interval Crosswalk
Time T R Bikes L T Bikes Bikes L R Bikes Total North South East West

7:00 AM 29 0 0 0 30 0 0 1 3 0 63 0 0 0 0
7:05 AM 20 1 0 0 34 0 0 0 3 0 58 0 1 1 0
7:10 AM 26 0 0 0 42 0 0 0 0 0 68 0 0 1 0
7:15 AM 27 0 0 0 62 1 0 0 2 0 91 0 0 0 0
7:20 AM 27 0 0 1 51 1 0 0 4 0 83 0 0 0 0
7:25 AM 40 0 0 0 65 0 0 0 1 0 106 0 0 0 0
7:30 AM 34 0 0 2 80 1 0 1 1 0 118 0 1 0 0
7:35 AM 46 0 0 0 74 1 0 2 5 0 127 0 0 0 0
7:40 AM 43 1 0 3 78 0 0 0 3 0 128 0 1 1 0
7:45 AM 51 1 0 2 67 0 0 0 1 0 122 0 0 1 0
7:50 AM 46 2 0 5 53 0 0 0 2 0 108 0 0 0 0
7:55 AM 33 2 0 2 31 0 0 1 2 0 71 0 0 0 0
8:00 AM 22 0 0 4 36 0 0 0 0 0 62 0 0 0 0
8:05 AM 31 0 0 0 35 0 0 0 3 0 69 0 0 0 0
8:10 AM 33 1 0 1 21 0 0 1 1 0 58 0 0 0 0
8:15 AM 34 0 0 0 31 0 0 0 2 0 67 0 0 0 0
8:20 AM 26 0 0 2 17 1 0 1 4 0 50 0 0 1 0
8:25 AM 17 0 0 3 24 0 0 0 2 0 46 0 0 0 0
8:30 AM 29 0 0 1 28 0 0 2 2 0 62 0 0 0 0
8:35 AM 32 0 1 0 38 0 0 0 0 0 70 0 0 0 0
8:40 AM 24 0 0 3 20 0 0 0 2 0 49 0 0 0 0
8:45 AM 27 0 0 0 32 0 0 0 1 0 60 0 1 0 0
8:50 AM 22 0 0 1 33 0 0 0 3 0 59 0 0 0 0
8:55 AM 25 0 0 0 21 0 0 0 1 0 47 0 0 0 0

Total 
Survey

744 8 1 30 1,003 5 0 9 48 0 1,842 0 4 5 0

Thursday, December 11, 2014
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Peak Hour Summary
7:10 AM   to   8:10 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Langtree St SW Langtree St Interval Crosswalk
Time T R Bikes L T Bikes Bikes L R Bikes Total North South East West

7:00 AM 75 1 0 0 106 0 0 1 6 0 189 0 1 2 0
7:15 AM 94 0 0 1 178 2 0 0 7 0 280 0 0 0 0
7:30 AM 123 1 0 5 232 2 0 3 9 0 373 0 2 1 0
7:45 AM 130 5 0 9 151 0 0 1 5 0 301 0 0 1 0
8:00 AM 86 1 0 5 92 0 0 1 4 0 189 0 0 0 0
8:15 AM 77 0 0 5 72 1 0 1 8 0 163 0 0 1 0
8:30 AM 85 0 1 4 86 0 0 2 4 0 181 0 0 0 0
8:45 AM 74 0 0 1 86 0 0 0 5 0 166 0 1 0 0

Total 
Survey

744 8 1 30 1,003 5 0 9 48 0 1,842 0 4 5 0

Peak Hour Summary
7:10 AM   to   8:10 AM

Northbound Southbound Eastbound Westbound Pedestrians
SW Hall Blvd SW Hall Blvd SW Langtree St SW Langtree St Total Crosswalk

In Out Total Bikes In Out Total Bikes In Out Total Bikes In Out Total Bikes North South East West
Volume 432 678 1,110 0 693 450 1,143 4 0 0 0 0 28 25 53 0 1,153 0 2 3 0

%HV 5.3% 5.5% 0.0% 3.6% 5.4%
PHF 0.75 0.73 0.00 0.58 0.76

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Langtree St SW Langtree St Total

T R L T L R
Volume 426 6 19 674 4 24 1,153

%HV NA 5.4% 0.0% 0.0% 5.6% NA NA NA NA 0.0% NA 4.2% 5.4%
PHF 0.76 0.30 0.43 0.73 0.33 0.67 0.76

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Langtree St SW Langtree St Interval Crosswalk
Time T R Bikes L T Bikes Bikes L R Bikes Total North South East West

7:00 AM 422 7 0 15 667 4 0 5 27 0 1,143 0 3 4 0
7:15 AM 433 7 0 20 653 4 0 5 25 0 1,143 0 2 2 0
7:30 AM 416 7 0 24 547 3 0 6 26 0 1,026 0 2 3 0
7:45 AM 378 6 1 23 401 1 0 5 21 0 834 0 0 2 0
8:00 AM 322 1 1 15 336 1 0 4 21 0 699 0 1 1 0

432
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Heavy Vehicle Summary

SW Hall Blvd & SW Langtree St

7:00 AM   to   9:00 AM

Heavy Vehicle   5-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound
Start SW Hall Blvd SW Hall Blvd SW Langtree St SW Langtree St Interval
Time T R Total L T Total Total L R Total Total

7:00 AM 0 0 0 0 3 3 0 0 0 0 3
7:05 AM 0 0 0 0 2 2 0 0 0 0 2
7:10 AM 1 0 1 0 7 7 0 0 0 0 8
7:15 AM 2 0 2 0 5 5 0 0 0 0 7
7:20 AM 4 0 4 0 5 5 0 0 0 0 9
7:25 AM 6 0 6 0 4 4 0 0 0 0 10
7:30 AM 1 0 1 0 1 1 0 0 0 0 2
7:35 AM 4 0 4 0 3 3 0 0 0 0 7
7:40 AM 2 0 2 0 2 2 0 0 0 0 4
7:45 AM 2 0 2 0 0 0 0 0 0 0 2
7:50 AM 0 0 0 0 2 2 0 0 0 0 2
7:55 AM 0 0 0 0 1 1 0 0 1 1 2
8:00 AM 0 0 0 0 4 4 0 0 0 0 4
8:05 AM 1 0 1 0 4 4 0 0 0 0 5
8:10 AM 2 0 2 0 1 1 0 0 0 0 3
8:15 AM 2 0 2 0 1 1 0 0 0 0 3
8:20 AM 0 0 0 0 0 0 0 0 0 0 0
8:25 AM 0 0 0 1 0 1 0 0 0 0 1
8:30 AM 3 0 3 0 0 0 0 0 0 0 3
8:35 AM 1 0 1 0 1 1 0 0 0 0 2
8:40 AM 3 0 3 0 0 0 0 0 0 0 3
8:45 AM 2 0 2 0 0 0 0 0 0 0 2
8:50 AM 2 0 2 0 1 1 0 0 0 0 3
8:55 AM 1 0 1 0 0 0 0 0 0 0 1

Total 
Survey

39 0 39 1 47 48 0 0 1 1 88

Thursday, December 11, 2014
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Peak Hour Summary
7:10 AM   to   8:10 AM

Clay Carney
(503) 833-2740

Heavy Vehicle   15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound
Start SW Hall Blvd SW Hall Blvd SW Langtree St SW Langtree St Interval
Time T R Total L T Total Total L R Total Total

7:00 AM 1 0 1 0 12 12 0 0 0 0 13
7:15 AM 12 0 12 0 14 14 0 0 0 0 26
7:30 AM 7 0 7 0 6 6 0 0 0 0 13
7:45 AM 2 0 2 0 3 3 0 0 1 1 6
8:00 AM 3 0 3 0 9 9 0 0 0 0 12
8:15 AM 2 0 2 1 1 2 0 0 0 0 4
8:30 AM 7 0 7 0 1 1 0 0 0 0 8
8:45 AM 5 0 5 0 1 1 0 0 0 0 6

Total 
Survey

39 0 39 1 47 48 0 0 1 1 88

Heavy Vehicle   Peak Hour Summary
7:10 AM   to   8:10 AM

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Langtree St SW Langtree St

In Out Total In Out Total In Out Total In Out Total
Volume 23 38 61 38 24 62 0 0 0 1 0 1 62

PHF 0.48 0.56 0.00 0.25 0.60

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Langtree St SW Langtree St

T R Total L T Total Total L R Total
Volume 23 0 23 0 38 38 0 0 1 1 62

PHF 0.48 0.00 0.48 0.00 0.56 0.56 0.00 0.00 0.25 0.25 0.60

Heavy Vehicle   Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval
Start Interval
Time T R Total L T Total Total L R Total Total

7:00 AM 22 0 22 0 35 35 0 0 1 1 58
7:15 AM 24 0 24 0 32 32 0 0 1 1 57
7:30 AM 14 0 14 1 19 20 0 0 1 1 35
7:45 AM 14 0 14 1 14 15 0 0 1 1 30
8:00 AM 17 0 17 1 12 13 0 0 0 0 30

By 
Movement

Total

By 
Approach

SW Hall Blvd SW Hall Blvd SW Langtree St
Northbound Southbound Eastbound

Total

SW Langtree St
Westbound



     Peak Hour Summary

7:10 AM   to   8:10 AM
Thursday, December 11, 2014
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Total Vehicle Summary

SW Hall Blvd & SW Langtree St

4:00 PM   to   6:00 PM

5-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Langtree St SW Langtree St Interval Crosswalk
Time T R Bikes L T Bikes Bikes L R Bikes Total North South East West

4:00 PM 37 1 0 5 53 0 0 1 2 0 99 0 0 0 0
4:05 PM 45 1 1 1 42 0 0 1 1 0 91 0 0 0 0
4:10 PM 44 2 0 0 46 0 0 2 1 0 95 0 0 2 0
4:15 PM 50 1 0 3 52 0 0 0 3 0 109 0 1 2 0
4:20 PM 42 1 0 1 56 0 0 0 1 0 101 0 0 0 0
4:25 PM 29 1 0 0 47 0 0 1 0 0 78 0 0 0 0
4:30 PM 37 1 0 4 40 0 0 0 2 0 84 0 0 0 0
4:35 PM 53 0 0 2 32 0 0 0 1 0 88 0 0 0 0
4:40 PM 44 0 0 1 43 0 0 0 2 0 90 0 0 0 0
4:45 PM 49 0 0 1 44 0 0 1 4 0 99 0 0 0 0
4:50 PM 44 0 0 2 50 0 0 0 2 0 98 0 0 0 0
4:55 PM 48 1 0 2 38 0 0 0 0 0 89 0 0 0 0
5:00 PM 47 1 0 2 38 0 0 1 4 0 93 0 0 0 0
5:05 PM 54 1 0 3 31 0 0 1 2 0 92 0 0 0 0
5:10 PM 36 0 0 0 57 0 0 1 0 0 94 0 0 0 0
5:15 PM 43 1 0 0 35 0 0 0 1 0 80 0 0 2 0
5:20 PM 45 0 0 0 41 0 0 0 0 0 86 0 0 0 0
5:25 PM 48 1 0 2 40 0 0 1 4 0 96 0 0 0 0
5:30 PM 46 1 0 3 38 1 0 0 3 0 91 0 0 0 0
5:35 PM 41 1 1 2 43 0 0 2 4 0 93 0 0 0 0
5:40 PM 43 1 1 2 45 1 0 0 3 0 94 0 0 0 0
5:45 PM 39 0 0 1 51 0 0 1 1 0 93 0 0 0 0
5:50 PM 25 0 0 2 50 0 0 0 0 0 77 0 0 0 0
5:55 PM 44 0 0 0 35 0 0 0 5 0 84 0 0 0 0

Total 
Survey

1,033 16 3 39 1,047 2 0 13 46 0 2,194 0 1 6 0

Wednesday, December 10, 2014

Clay Carney
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Peak Hour Summary
4:00 PM   to   5:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Langtree St SW Langtree St Interval Crosswalk
Time T R Bikes L T Bikes Bikes L R Bikes Total North South East West

4:00 PM 126 4 1 6 141 0 0 4 4 0 285 0 0 2 0
4:15 PM 121 3 0 4 155 0 0 1 4 0 288 0 1 2 0
4:30 PM 134 1 0 7 115 0 0 0 5 0 262 0 0 0 0
4:45 PM 141 1 0 5 132 0 0 1 6 0 286 0 0 0 0
5:00 PM 137 2 0 5 126 0 0 3 6 0 279 0 0 0 0
5:15 PM 136 2 0 2 116 0 0 1 5 0 262 0 0 2 0
5:30 PM 130 3 2 7 126 2 0 2 10 0 278 0 0 0 0
5:45 PM 108 0 0 3 136 0 0 1 6 0 254 0 0 0 0

Total 
Survey

1,033 16 3 39 1,047 2 0 13 46 0 2,194 0 1 6 0

Peak Hour Summary
4:00 PM   to   5:00 PM

Northbound Southbound Eastbound Westbound Pedestrians
SW Hall Blvd SW Hall Blvd SW Langtree St SW Langtree St Total Crosswalk

In Out Total Bikes In Out Total Bikes In Out Total Bikes In Out Total Bikes North South East West
Volume 531 549 1,080 1 565 541 1,106 0 0 0 0 0 25 31 56 0 1,121 0 1 4 0

%HV 2.6% 1.4% 0.0% 4.0% 2.1%
PHF 0.91 0.89 0.00 0.69 0.92

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Langtree St SW Langtree St Total

T R L T L R
Volume 522 9 22 543 6 19 1,121

%HV NA 2.5% 11.1% 4.5% 1.3% NA NA NA NA 0.0% NA 5.3% 2.1%
PHF 0.89 0.56 0.79 0.88 0.38 0.59 0.92

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Langtree St SW Langtree St Interval Crosswalk
Time T R Bikes L T Bikes Bikes L R Bikes Total North South East West

4:00 PM 522 9 1 22 543 0 0 6 19 0 1,121 0 1 4 0
4:15 PM 533 7 0 21 528 0 0 5 21 0 1,115 0 1 2 0
4:30 PM 548 6 0 19 489 0 0 5 22 0 1,089 0 0 2 0
4:45 PM 544 8 2 19 500 2 0 7 27 0 1,105 0 0 2 0
5:00 PM 511 7 2 17 504 2 0 7 27 0 1,073 0 0 2 0
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Heavy Vehicle Summary

SW Hall Blvd & SW Langtree St

4:00 PM   to   6:00 PM

Heavy Vehicle   5-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound
Start SW Hall Blvd SW Hall Blvd SW Langtree St SW Langtree St Interval
Time T R Total L T Total Total L R Total Total

4:00 PM 0 1 1 1 0 1 0 0 0 0 2
4:05 PM 2 0 2 0 0 0 0 0 0 0 2
4:10 PM 1 0 1 0 1 1 0 0 0 0 2
4:15 PM 2 0 2 0 0 0 0 0 0 0 2
4:20 PM 1 0 1 0 0 0 0 0 0 0 1
4:25 PM 2 0 2 0 0 0 0 0 0 0 2
4:30 PM 3 0 3 0 2 2 0 0 0 0 5
4:35 PM 1 0 1 0 0 0 0 0 0 0 1
4:40 PM 0 0 0 0 1 1 0 0 0 0 1
4:45 PM 0 0 0 0 2 2 0 0 1 1 3
4:50 PM 1 0 1 0 1 1 0 0 0 0 2
4:55 PM 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 2 2 0 0 0 0 2
5:05 PM 1 0 1 0 0 0 0 0 0 0 1
5:10 PM 0 0 0 0 4 4 0 0 0 0 4
5:15 PM 1 0 1 0 1 1 0 0 0 0 2
5:20 PM 0 0 0 0 2 2 0 0 0 0 2
5:25 PM 1 0 1 0 1 1 0 0 0 0 2
5:30 PM 0 0 0 0 0 0 0 0 0 0 0
5:35 PM 0 0 0 0 0 0 0 0 0 0 0
5:40 PM 0 0 0 0 1 1 0 0 0 0 1
5:45 PM 0 0 0 0 0 0 0 0 0 0 0
5:50 PM 1 0 1 0 0 0 0 0 0 0 1
5:55 PM 2 0 2 0 1 1 0 0 0 0 3

Total 
Survey

19 1 20 1 19 20 0 0 1 1 41

Wednesday, December 10, 2014
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Peak Hour Summary
4:00 PM   to   5:00 PM

Clay Carney
(503) 833-2740

Heavy Vehicle   15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound
Start SW Hall Blvd SW Hall Blvd SW Langtree St SW Langtree St Interval
Time T R Total L T Total Total L R Total Total

4:00 PM 3 1 4 1 1 2 0 0 0 0 6
4:15 PM 5 0 5 0 0 0 0 0 0 0 5
4:30 PM 4 0 4 0 3 3 0 0 0 0 7
4:45 PM 1 0 1 0 3 3 0 0 1 1 5
5:00 PM 1 0 1 0 6 6 0 0 0 0 7
5:15 PM 2 0 2 0 4 4 0 0 0 0 6
5:30 PM 0 0 0 0 1 1 0 0 0 0 1
5:45 PM 3 0 3 0 1 1 0 0 0 0 4

Total 
Survey

19 1 20 1 19 20 0 0 1 1 41

Heavy Vehicle   Peak Hour Summary
4:00 PM   to   5:00 PM

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Langtree St SW Langtree St

In Out Total In Out Total In Out Total In Out Total
Volume 14 7 21 8 14 22 0 0 0 1 2 3 23

PHF 0.58 0.50 0.00 0.25 0.72

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Langtree St SW Langtree St

T R Total L T Total Total L R Total
Volume 13 1 14 1 7 8 0 0 1 1 23

PHF 0.54 0.25 0.58 0.25 0.44 0.50 0.00 0.00 0.25 0.25 0.72

Heavy Vehicle   Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval
Start Interval
Time T R Total L T Total Total L R Total Total

4:00 PM 13 1 14 1 7 8 0 0 1 1 23
4:15 PM 11 0 11 0 12 12 0 0 1 1 24
4:30 PM 8 0 8 0 16 16 0 0 1 1 25
4:45 PM 4 0 4 0 14 14 0 0 1 1 19
5:00 PM 6 0 6 0 12 12 0 0 0 0 18

By 
Movement

Total

By 
Approach

SW Hall Blvd SW Hall Blvd SW Langtree St
Northbound Southbound Eastbound

Total

SW Langtree St
Westbound



     Peak Hour Summary

4:00 PM   to   5:00 PM
Wednesday, December 10, 2014
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Total Vehicle Summary

SW Hall Blvd & SW Durham Rd

7:00 AM   to   9:00 AM

5-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Durham Rd SW Durham Rd Interval Crosswalk
Time L T R Bikes L T R Bikes L T R Bikes L T R Bikes Total North South East West

7:00 AM 1 0 1 0 20 2 9 0 15 62 0 0 3 12 7 0 132 0 0 0 0
7:05 AM 0 0 0 0 28 2 8 0 10 62 0 0 2 20 12 0 144 1 0 0 0
7:10 AM 0 0 0 0 20 2 17 0 18 68 3 0 3 22 6 1 159 0 0 0 0
7:15 AM 0 0 0 0 40 1 27 0 12 44 0 0 0 26 8 0 158 1 0 0 0
7:20 AM 0 1 0 0 25 1 23 0 15 45 0 0 3 29 6 0 148 0 0 0 0
7:25 AM 0 2 0 0 22 2 37 0 17 40 0 0 2 9 13 0 144 1 0 0 0
7:30 AM 1 0 0 0 40 1 32 0 21 39 0 0 3 21 12 0 170 4 0 0 2
7:35 AM 2 1 0 0 22 0 42 0 16 47 0 0 3 36 24 0 193 6 0 0 3
7:40 AM 0 3 2 0 44 3 42 0 19 39 3 0 2 21 9 0 187 7 0 0 1
7:45 AM 0 2 2 0 39 2 15 0 28 46 1 0 2 30 17 0 184 0 0 0 0
7:50 AM 1 0 2 0 33 3 11 0 26 52 2 0 3 15 15 0 163 2 0 0 2
7:55 AM 0 1 4 0 27 6 7 0 7 38 1 0 0 15 15 0 121 0 1 0 0
8:00 AM 0 0 1 0 29 1 7 0 9 36 1 0 0 24 11 0 119 2 0 0 0
8:05 AM 0 2 2 0 29 1 7 0 12 43 2 0 4 24 20 0 146 0 1 0 0
8:10 AM 1 1 4 0 14 0 6 0 12 55 1 0 1 19 14 0 128 0 0 0 0
8:15 AM 0 1 2 0 23 0 5 0 9 44 2 0 3 19 18 0 126 0 0 0 0
8:20 AM 0 1 1 0 18 0 5 1 9 40 1 0 1 22 10 0 108 0 0 0 0
8:25 AM 1 2 0 0 18 0 4 0 3 52 0 0 3 17 9 0 109 0 0 0 0
8:30 AM 0 1 1 0 26 2 9 0 11 33 2 1 0 21 13 0 119 0 0 0 0
8:35 AM 0 2 4 0 21 3 7 0 8 45 0 0 2 23 16 0 131 0 0 0 0
8:40 AM 2 0 1 0 15 0 4 0 7 54 0 0 1 23 16 0 123 0 0 0 0
8:45 AM 1 0 2 0 23 0 6 0 12 53 1 0 3 26 12 0 139 0 0 0 0
8:50 AM 3 1 3 0 26 3 9 0 7 46 2 0 3 18 15 0 136 0 0 0 0
8:55 AM 0 0 0 0 18 0 6 0 8 39 1 0 0 30 9 0 111 0 0 0 0

Total 
Survey

13 21 32 0 620 35 345 1 311 1,122 23 1 47 522 307 1 3,398 24 2 0 8

Thursday, December 11, 2014
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Peak Hour Summary
7:00 AM   to   8:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Durham Rd SW Durham Rd Interval Crosswalk
Time L T R Bikes L T R Bikes L T R Bikes L T R Bikes Total North South East West

7:00 AM 1 0 1 0 68 6 34 0 43 192 3 0 8 54 25 1 435 1 0 0 0
7:15 AM 0 3 0 0 87 4 87 0 44 129 0 0 5 64 27 0 450 2 0 0 0
7:30 AM 3 4 2 0 106 4 116 0 56 125 3 0 8 78 45 0 550 17 0 0 6
7:45 AM 1 3 8 0 99 11 33 0 61 136 4 0 5 60 47 0 468 2 1 0 2
8:00 AM 1 3 7 0 72 2 20 0 33 134 4 0 5 67 45 0 393 2 1 0 0
8:15 AM 1 4 3 0 59 0 14 1 21 136 3 0 7 58 37 0 343 0 0 0 0
8:30 AM 2 3 6 0 62 5 20 0 26 132 2 1 3 67 45 0 373 0 0 0 0
8:45 AM 4 1 5 0 67 3 21 0 27 138 4 0 6 74 36 0 386 0 0 0 0

Total 
Survey

13 21 32 0 620 35 345 1 311 1,122 23 1 47 522 307 1 3,398 24 2 0 8

Peak Hour Summary
7:00 AM   to   8:00 AM

Northbound Southbound Eastbound Westbound Pedestrians
SW Hall Blvd SW Hall Blvd SW Durham Rd SW Durham Rd Total Crosswalk

In Out Total Bikes In Out Total Bikes In Out Total Bikes In Out Total Bikes North South East West
Volume 26 61 87 0 655 358 1,013 0 796 531 1,327 0 426 953 1,379 1 1,903 22 1 0 8

%HV 19.2% 5.5% 3.5% 2.6% 4.2%
PHF 0.54 0.72 0.84 0.74 0.84

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Durham Rd SW Durham Rd Total

L T R L T R L T R L T R
Volume 5 10 11 360 25 270 204 582 10 26 256 144 1,903

%HV 20.0% 10.0% 27.3% 2.8% 4.0% 9.3% 7.4% 2.2% 0.0% 11.5% 2.0% 2.1% 4.2%
PHF 0.42 0.42 0.34 0.78 0.57 0.58 0.70 0.76 0.42 0.81 0.74 0.72 0.84

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Durham Rd SW Durham Rd Interval Crosswalk
Time L T R Bikes L T R Bikes L T R Bikes L T R Bikes Total North South East West

7:00 AM 5 10 11 0 360 25 270 0 204 582 10 0 26 256 144 1 1,903 22 1 0 8
7:15 AM 5 13 17 0 364 21 256 0 194 524 11 0 23 269 164 0 1,861 23 2 0 8
7:30 AM 6 14 20 0 336 17 183 1 171 531 14 0 25 263 174 0 1,754 21 2 0 8
7:45 AM 5 13 24 0 292 18 87 1 141 538 13 1 20 252 174 0 1,577 4 2 0 2
8:00 AM 8 11 21 0 260 10 75 1 107 540 13 1 21 266 163 0 1,495 2 1 0 0
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Heavy Vehicle Summary

SW Hall Blvd & SW Durham Rd

7:00 AM   to   9:00 AM

Heavy Vehicle   5-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound
Start SW Hall Blvd SW Hall Blvd SW Durham Rd SW Durham Rd Interval
Time L T R Total L T R Total L T R Total L T R Total Total

7:00 AM 0 0 0 0 0 1 2 3 0 1 0 1 0 0 0 0 4
7:05 AM 0 0 0 0 2 0 1 3 0 2 0 2 0 0 0 0 5
7:10 AM 0 0 0 0 2 0 5 7 1 1 0 2 0 1 0 1 10
7:15 AM 0 0 0 0 0 0 5 5 3 2 0 5 0 0 0 0 10
7:20 AM 0 0 0 0 0 0 6 6 3 1 0 4 1 1 0 2 12
7:25 AM 0 0 0 0 0 0 3 3 3 1 0 4 0 0 2 2 9
7:30 AM 0 0 0 0 1 0 0 1 2 1 0 3 1 0 0 1 5
7:35 AM 1 0 0 1 2 0 1 3 2 1 0 3 0 0 1 1 8
7:40 AM 0 1 2 3 2 0 1 3 0 1 0 1 1 1 0 2 9
7:45 AM 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 1
7:50 AM 0 0 1 1 1 0 1 2 0 1 0 1 0 1 0 1 5
7:55 AM 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 2
8:00 AM 0 0 0 0 4 0 1 5 0 0 0 0 0 2 0 2 7
8:05 AM 0 0 0 0 2 0 2 4 0 1 0 1 0 3 2 5 10
8:10 AM 0 0 1 1 0 0 1 1 0 0 0 0 0 2 1 3 5
8:15 AM 0 0 0 0 0 0 1 1 0 0 1 1 0 0 2 2 4
8:20 AM 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1
8:25 AM 0 0 0 0 1 0 0 1 1 1 0 2 1 2 0 3 6
8:30 AM 0 0 0 0 0 0 0 0 0 1 0 1 0 0 2 2 3
8:35 AM 0 0 1 1 1 0 0 1 0 0 0 0 0 3 1 4 6
8:40 AM 0 0 0 0 0 0 0 0 2 1 0 3 0 1 1 2 5
8:45 AM 0 0 0 0 0 0 0 0 1 2 0 3 0 1 1 2 5
8:50 AM 0 0 1 1 1 0 0 1 2 1 0 3 0 2 1 3 8
8:55 AM 0 0 0 0 0 0 0 0 0 1 0 1 0 2 0 2 3

Total 
Survey

1 1 6 8 19 1 30 50 21 21 2 44 4 23 14 41 143

Thursday, December 11, 2014
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Peak Hour Summary
7:00 AM   to   8:00 AM

Clay Carney
(503) 833-2740

Heavy Vehicle   15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound
Start SW Hall Blvd SW Hall Blvd SW Durham Rd SW Durham Rd Interval
Time L T R Total L T R Total L T R Total L T R Total Total

7:00 AM 0 0 0 0 4 1 8 13 1 4 0 5 0 1 0 1 19
7:15 AM 0 0 0 0 0 0 14 14 9 4 0 13 1 1 2 4 31
7:30 AM 1 1 2 4 5 0 2 7 4 3 0 7 2 1 1 4 22
7:45 AM 0 0 1 1 1 0 1 2 1 2 0 3 0 2 0 2 8
8:00 AM 0 0 1 1 6 0 4 10 0 1 0 1 0 7 3 10 22
8:15 AM 0 0 0 0 1 0 1 2 1 1 2 4 1 2 2 5 11
8:30 AM 0 0 1 1 1 0 0 1 2 2 0 4 0 4 4 8 14
8:45 AM 0 0 1 1 1 0 0 1 3 4 0 7 0 5 2 7 16

Total 
Survey

1 1 6 8 19 1 30 50 21 21 2 44 4 23 14 41 143

Heavy Vehicle   Peak Hour Summary
7:00 AM   to   8:00 AM

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Durham Rd SW Durham Rd

In Out Total In Out Total In Out Total In Out Total
Volume 5 4 9 36 19 55 28 31 59 11 26 37 80

PHF 0.31 0.50 0.54 0.55 0.63

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Durham Rd SW Durham Rd

L T R Total L T R Total L T R Total L T R Total
Volume 1 1 3 5 10 1 25 36 15 13 0 28 3 5 3 11 80

PHF 0.25 0.25 0.25 0.31 0.50 0.25 0.39 0.50 0.42 0.65 0.00 0.54 0.38 0.63 0.25 0.55 0.63

Heavy Vehicle   Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval
Start Interval
Time L T R Total L T R Total L T R Total L T R Total Total

7:00 AM 1 1 3 5 10 1 25 36 15 13 0 28 3 5 3 11 80
7:15 AM 1 1 4 6 12 0 21 33 14 10 0 24 3 11 6 20 83
7:30 AM 1 1 4 6 13 0 8 21 6 7 2 15 3 12 6 21 63
7:45 AM 0 0 3 3 9 0 6 15 4 6 2 12 1 15 9 25 55
8:00 AM 0 0 3 3 9 0 5 14 6 8 2 16 1 18 11 30 63

By 
Movement

Total

By 
Approach

SW Hall Blvd SW Hall Blvd SW Durham Rd
Northbound Southbound Eastbound

Total

SW Durham Rd
Westbound



     Peak Hour Summary

7:00 AM   to   8:00 AM
Thursday, December 11, 2014
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Total Vehicle Summary

SW Hall Blvd & SW Durham Rd

4:00 PM   to   6:00 PM

5-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Durham Rd SW Durham Rd Interval Crosswalk
Time L T R Bikes L T R Bikes L T R Bikes L T R Bikes Total North South East West

4:00 PM 0 1 3 0 30 1 21 0 7 38 1 0 1 52 33 0 188 1 0 0 0
4:05 PM 0 3 0 1 21 1 20 0 18 29 1 0 1 57 26 1 177 3 0 0 4
4:10 PM 1 3 1 0 28 1 24 0 12 32 1 0 1 47 22 0 173 3 0 0 0
4:15 PM 3 3 2 0 22 0 17 0 22 42 0 0 1 53 26 0 191 1 0 0 0
4:20 PM 2 1 4 0 34 2 21 0 19 35 0 0 0 39 22 0 179 1 0 0 0
4:25 PM 1 1 1 0 25 2 14 0 10 28 0 0 0 61 22 1 165 0 0 0 0
4:30 PM 2 1 3 0 30 2 14 0 13 41 0 0 0 59 23 0 188 1 0 0 0
4:35 PM 0 0 3 0 20 1 12 0 10 31 1 0 0 60 39 0 177 1 0 0 0
4:40 PM 1 0 0 0 21 1 14 0 19 54 0 0 1 53 27 0 191 0 0 0 0
4:45 PM 1 2 2 1 21 0 18 0 9 25 0 0 0 46 29 0 153 1 0 0 2
4:50 PM 0 2 2 0 27 1 22 0 9 39 0 0 1 44 27 0 174 0 0 0 0
4:55 PM 0 3 0 0 18 0 20 0 8 34 1 0 0 63 32 0 179 1 0 0 0
5:00 PM 0 6 2 0 15 0 17 0 21 29 1 0 1 55 32 0 179 0 2 0 0
5:05 PM 1 0 3 0 20 0 13 0 18 45 1 0 0 63 33 0 197 0 1 0 0
5:10 PM 0 1 0 0 24 0 23 0 10 37 1 0 2 59 22 0 179 0 1 0 0
5:15 PM 0 1 0 0 19 0 19 0 10 37 0 0 0 71 29 0 186 0 1 0 0
5:20 PM 1 0 1 0 16 0 20 0 18 33 2 0 1 58 36 0 186 0 0 0 0
5:25 PM 0 1 4 1 15 2 13 0 11 20 0 0 0 69 35 0 170 0 0 0 0
5:30 PM 0 0 3 0 20 1 13 0 17 47 0 0 1 61 24 0 187 0 1 0 0
5:35 PM 0 2 0 0 13 0 29 0 10 33 0 0 0 56 27 0 170 0 0 0 0
5:40 PM 1 0 0 0 31 0 15 1 13 31 0 0 1 63 31 0 186 0 1 0 0
5:45 PM 0 1 3 0 22 2 23 0 13 33 0 0 0 61 22 0 180 0 0 0 0
5:50 PM 0 0 0 0 33 0 21 0 15 38 0 0 0 61 20 0 188 0 0 0 0
5:55 PM 0 0 0 0 13 0 14 0 9 24 0 0 1 79 24 0 164 0 0 0 0

Total 
Survey

14 32 37 3 538 17 437 1 321 835 10 0 13 1,390 663 2 4,307 13 7 0 6

Wednesday, December 10, 2014

Clay Carney
(503) 833-2740
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Peak Hour Summary
4:55 PM   to   5:55 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Durham Rd SW Durham Rd Interval Crosswalk
Time L T R Bikes L T R Bikes L T R Bikes L T R Bikes Total North South East West

4:00 PM 1 7 4 1 79 3 65 0 37 99 3 0 3 156 81 1 538 7 0 0 4
4:15 PM 6 5 7 0 81 4 52 0 51 105 0 0 1 153 70 1 535 2 0 0 0
4:30 PM 3 1 6 0 71 4 40 0 42 126 1 0 1 172 89 0 556 2 0 0 0
4:45 PM 1 7 4 1 66 1 60 0 26 98 1 0 1 153 88 0 506 2 0 0 2
5:00 PM 1 7 5 0 59 0 53 0 49 111 3 0 3 177 87 0 555 0 4 0 0
5:15 PM 1 2 5 1 50 2 52 0 39 90 2 0 1 198 100 0 542 0 1 0 0
5:30 PM 1 2 3 0 64 1 57 1 40 111 0 0 2 180 82 0 543 0 2 0 0
5:45 PM 0 1 3 0 68 2 58 0 37 95 0 0 1 201 66 0 532 0 0 0 0

Total 
Survey

14 32 37 3 538 17 437 1 321 835 10 0 13 1,390 663 2 4,307 13 7 0 6

Peak Hour Summary
4:55 PM   to   5:55 PM

Northbound Southbound Eastbound Westbound Pedestrians
SW Hall Blvd SW Hall Blvd SW Durham Rd SW Durham Rd Total Crosswalk

In Out Total Bikes In Out Total Bikes In Out Total Bikes In Out Total Bikes North South East West
Volume 34 17 51 1 477 522 999 1 587 969 1,556 0 1,089 679 1,768 0 2,187 1 7 0 0

%HV 2.9% 1.9% 1.9% 0.8% 1.4%
PHF 0.57 0.81 0.90 0.91 0.97

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Durham Rd SW Durham Rd Total

L T R L T R L T R L T R
Volume 3 15 16 246 5 226 164 417 6 6 740 343 2,187

%HV 0.0% 0.0% 6.3% 2.8% 0.0% 0.9% 0.6% 2.2% 16.7% 33.3% 0.4% 1.2% 1.4%
PHF 0.75 0.42 0.50 0.72 0.42 0.84 0.84 0.88 0.50 0.50 0.93 0.86 0.97

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Hall Blvd SW Hall Blvd SW Durham Rd SW Durham Rd Interval Crosswalk
Time L T R Bikes L T R Bikes L T R Bikes L T R Bikes Total North South East West

4:00 PM 11 20 21 2 297 12 217 0 156 428 5 0 6 634 328 2 2,135 13 0 0 6
4:15 PM 11 20 22 1 277 9 205 0 168 440 5 0 6 655 334 1 2,152 6 4 0 2
4:30 PM 6 17 20 2 246 7 205 0 156 425 7 0 6 700 364 0 2,159 4 5 0 2
4:45 PM 4 18 17 2 239 4 222 1 154 410 6 0 7 708 357 0 2,146 2 7 0 2
5:00 PM 3 12 16 1 241 5 220 1 165 407 5 0 7 756 335 0 2,172 0 7 0 0
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Heavy Vehicle Summary

SW Hall Blvd & SW Durham Rd

4:00 PM   to   6:00 PM

Heavy Vehicle   5-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound
Start SW Hall Blvd SW Hall Blvd SW Durham Rd SW Durham Rd Interval
Time L T R Total L T R Total L T R Total L T R Total Total

4:00 PM 0 0 0 0 0 0 0 0 0 1 0 1 0 2 0 2 3
4:05 PM 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 2
4:10 PM 0 0 0 0 1 0 0 1 0 3 0 3 0 2 1 3 7
4:15 PM 0 1 0 1 0 0 0 0 1 1 0 2 0 1 0 1 4
4:20 PM 0 0 0 0 1 0 0 1 0 0 0 0 0 0 1 1 2
4:25 PM 0 0 0 0 0 0 0 0 0 1 0 1 0 0 5 5 6
4:30 PM 0 0 0 0 2 0 1 3 1 2 0 3 0 2 1 3 9
4:35 PM 0 0 0 0 0 0 0 0 1 0 0 1 0 2 1 3 4
4:40 PM 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1
4:45 PM 0 0 0 0 2 0 0 2 0 0 0 0 0 0 0 0 2
4:50 PM 0 0 0 0 1 0 0 1 0 0 0 0 0 2 1 3 4
4:55 PM 0 0 0 0 1 0 0 1 0 1 0 1 0 0 0 0 2
5:00 PM 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1
5:05 PM 0 0 0 0 0 0 0 0 1 1 0 2 0 0 0 0 2
5:10 PM 0 0 0 0 1 0 1 2 0 3 0 3 1 0 0 1 6
5:15 PM 0 0 0 0 1 0 0 1 0 1 0 1 0 0 1 1 3
5:20 PM 0 0 0 0 1 0 1 2 0 0 1 1 1 0 0 1 4
5:25 PM 0 0 0 0 1 0 0 1 0 1 0 1 0 0 1 1 3
5:30 PM 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1
5:35 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:40 PM 0 0 0 0 1 0 0 1 0 0 0 0 0 2 0 2 3
5:45 PM 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 1 2
5:50 PM 0 0 0 0 0 0 0 0 0 1 0 1 0 0 2 2 3
5:55 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1

Total 
Survey

0 1 1 2 14 0 4 18 4 19 1 24 2 15 14 31 75

Wednesday, December 10, 2014
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Peak Hour Summary
4:55 PM   to   5:55 PM

Clay Carney
(503) 833-2740

Heavy Vehicle   15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound
Start SW Hall Blvd SW Hall Blvd SW Durham Rd SW Durham Rd Interval
Time L T R Total L T R Total L T R Total L T R Total Total

4:00 PM 0 0 0 0 1 0 0 1 0 6 0 6 0 4 1 5 12
4:15 PM 0 1 0 1 1 0 0 1 1 2 0 3 0 1 6 7 12
4:30 PM 0 0 0 0 2 0 2 4 2 2 0 4 0 4 2 6 14
4:45 PM 0 0 0 0 4 0 0 4 0 1 0 1 0 2 1 3 8
5:00 PM 0 0 0 0 2 0 1 3 1 4 0 5 1 0 0 1 9
5:15 PM 0 0 0 0 3 0 1 4 0 2 1 3 1 0 2 3 10
5:30 PM 0 0 0 0 1 0 0 1 0 1 0 1 0 2 0 2 4
5:45 PM 0 0 1 1 0 0 0 0 0 1 0 1 0 2 2 4 6

Total 
Survey

0 1 1 2 14 0 4 18 4 19 1 24 2 15 14 31 75

Heavy Vehicle   Peak Hour Summary
4:55 PM   to   5:55 PM

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Durham Rd SW Durham Rd

In Out Total In Out Total In Out Total In Out Total
Volume 1 3 4 9 5 14 11 5 16 9 17 26 30

PHF 0.25 0.45 0.46 0.45 0.58

Northbound Southbound Eastbound Westbound
SW Hall Blvd SW Hall Blvd SW Durham Rd SW Durham Rd

L T R Total L T R Total L T R Total L T R Total
Volume 0 0 1 1 7 0 2 9 1 9 1 11 2 3 4 9 30

PHF 0.00 0.00 0.25 0.25 0.58 0.00 0.25 0.45 0.25 0.45 0.25 0.46 0.25 0.25 0.50 0.45 0.58

Heavy Vehicle   Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval
Start Interval
Time L T R Total L T R Total L T R Total L T R Total Total

4:00 PM 0 1 0 1 8 0 2 10 3 11 0 14 0 11 10 21 46
4:15 PM 0 1 0 1 9 0 3 12 4 9 0 13 1 7 9 17 43
4:30 PM 0 0 0 0 11 0 4 15 3 9 1 13 2 6 5 13 41
4:45 PM 0 0 0 0 10 0 2 12 1 8 1 10 2 4 3 9 31
5:00 PM 0 0 1 1 6 0 2 8 1 8 1 10 2 4 4 10 29

By 
Movement

Total

By 
Approach

SW Hall Blvd SW Hall Blvd SW Durham Rd
Northbound Southbound Eastbound

Total

SW Durham Rd
Westbound



     Peak Hour Summary

4:55 PM   to   5:55 PM
Wednesday, December 10, 2014
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Total Vehicle Summary

SW Applewood Ave & SW Sattler St

7:00 AM   to   9:00 AM

5-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Applewood Ave SW Applewood Ave SW Sattler St SW Sattler St Interval Crosswalk
Time L T R Bikes L T R Bikes L T R Bikes L T R Bikes Total North South East West

7:00 AM 0 0 1 0 2 0 0 0 0 24 2 0 0 5 0 0 34 0 0 0 0
7:05 AM 0 0 3 0 2 0 0 0 0 24 0 0 0 1 0 0 30 0 0 0 0
7:10 AM 0 0 4 0 5 0 0 0 0 29 0 0 0 3 1 0 42 0 0 0 0
7:15 AM 0 0 3 0 6 1 0 0 1 40 1 0 0 8 0 0 60 0 0 0 0
7:20 AM 0 0 6 0 2 1 1 0 0 38 0 0 2 5 0 0 55 0 0 0 0
7:25 AM 0 0 5 0 6 0 0 0 0 48 0 0 0 11 0 0 70 0 0 0 0
7:30 AM 0 0 4 0 1 0 0 0 0 65 0 0 0 6 0 0 76 0 0 0 0
7:35 AM 0 0 3 0 6 2 0 0 0 49 0 0 0 13 2 0 75 0 0 0 0
7:40 AM 0 0 5 0 4 1 1 0 0 55 0 0 0 12 0 0 78 0 0 0 0
7:45 AM 0 0 6 0 0 0 0 0 1 57 0 0 2 14 1 0 81 0 0 0 0
7:50 AM 0 0 2 0 2 2 0 0 0 65 1 0 0 16 1 0 89 0 0 0 0
7:55 AM 1 2 2 0 2 0 0 0 0 53 0 0 1 11 1 0 73 0 1 0 0
8:00 AM 0 0 10 0 2 0 2 0 0 42 0 0 0 12 0 0 68 1 0 0 0
8:05 AM 0 0 2 0 2 0 2 0 2 35 0 0 1 10 0 0 54 0 0 0 0
8:10 AM 0 0 3 0 2 0 1 0 1 45 1 0 1 8 2 0 64 0 0 0 0
8:15 AM 0 0 3 0 0 0 0 0 1 35 1 1 0 9 1 0 50 0 0 0 0
8:20 AM 0 0 4 0 4 0 0 0 0 30 0 0 0 5 0 0 43 0 2 0 0
8:25 AM 1 0 1 0 1 0 1 0 0 30 0 0 1 14 0 0 49 0 0 0 0
8:30 AM 0 0 0 0 2 0 0 0 0 30 0 0 0 11 0 0 43 0 1 0 0
8:35 AM 0 0 1 0 2 0 2 0 0 28 1 0 0 4 1 0 39 0 0 0 0
8:40 AM 0 0 3 0 1 0 1 0 1 27 0 0 1 15 0 0 49 0 0 0 0
8:45 AM 0 0 1 0 4 0 1 0 0 34 0 0 0 12 0 0 52 0 0 0 0
8:50 AM 0 0 2 0 2 0 0 0 0 37 0 0 0 9 1 0 51 0 0 0 0
8:55 AM 0 0 0 0 2 0 0 0 0 16 0 1 0 13 1 0 32 0 0 0 0

Total 
Survey

2 2 74 0 62 7 12 0 7 936 7 2 9 227 12 0 1,357 1 4 0 0

Thursday, December 11, 2014

Clay Carney
(503) 833-2740
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Peak Hour Summary
7:15 AM   to   8:15 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Applewood Ave SW Applewood Ave SW Sattler St SW Sattler St Interval Crosswalk
Time L T R Bikes L T R Bikes L T R Bikes L T R Bikes Total North South East West

7:00 AM 0 0 8 0 9 0 0 0 0 77 2 0 0 9 1 0 106 0 0 0 0
7:15 AM 0 0 14 0 14 2 1 0 1 126 1 0 2 24 0 0 185 0 0 0 0
7:30 AM 0 0 12 0 11 3 1 0 0 169 0 0 0 31 2 0 229 0 0 0 0
7:45 AM 1 2 10 0 4 2 0 0 1 175 1 0 3 41 3 0 243 0 1 0 0
8:00 AM 0 0 15 0 6 0 5 0 3 122 1 0 2 30 2 0 186 1 0 0 0
8:15 AM 1 0 8 0 5 0 1 0 1 95 1 1 1 28 1 0 142 0 2 0 0
8:30 AM 0 0 4 0 5 0 3 0 1 85 1 0 1 30 1 0 131 0 1 0 0
8:45 AM 0 0 3 0 8 0 1 0 0 87 0 1 0 34 2 0 135 0 0 0 0

Total 
Survey

2 2 74 0 62 7 12 0 7 936 7 2 9 227 12 0 1,357 1 4 0 0

Peak Hour Summary
7:15 AM   to   8:15 AM

Northbound Southbound Eastbound Westbound Pedestrians
SW Applewood Ave SW Applewood Ave SW Sattler St SW Sattler St Total Crosswalk

In Out Total Bikes In Out Total Bikes In Out Total Bikes In Out Total Bikes North South East West
Volume 54 17 71 0 49 14 63 0 600 134 734 0 140 678 818 0 843 1 1 0 0

%HV 1.9% 0.0% 1.2% 5.0% 1.8%
PHF 0.79 0.72 0.84 0.74 0.85

Northbound Southbound Eastbound Westbound
SW Applewood Ave SW Applewood Ave SW Sattler St SW Sattler St Total

L T R L T R L T R L T R
Volume 1 2 51 35 7 7 5 592 3 7 126 7 843

%HV 0.0% 0.0% 2.0% 0.0% 0.0% 0.0% 0.0% 1.2% 0.0% 0.0% 5.6% 0.0% 1.8%
PHF 0.25 0.25 0.85 0.63 0.58 0.35 0.42 0.84 0.75 0.58 0.75 0.58 0.85

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Applewood Ave SW Applewood Ave SW Sattler St SW Sattler St Interval Crosswalk
Time L T R Bikes L T R Bikes L T R Bikes L T R Bikes Total North South East West

7:00 AM 1 2 44 0 38 7 2 0 2 547 4 0 5 105 6 0 763 0 1 0 0
7:15 AM 1 2 51 0 35 7 7 0 5 592 3 0 7 126 7 0 843 1 1 0 0
7:30 AM 2 2 45 0 26 5 7 0 5 561 3 1 6 130 8 0 800 1 3 0 0
7:45 AM 2 2 37 0 20 2 9 0 6 477 4 1 7 129 7 0 702 1 4 0 0
8:00 AM 1 0 30 0 24 0 10 0 5 389 3 2 4 122 6 0 594 1 3 0 0
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Heavy Vehicle Summary

SW Applewood Ave & SW Sattler St

7:00 AM   to   9:00 AM

Heavy Vehicle   5-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound
Start SW Applewood Ave SW Applewood Ave SW Sattler St SW Sattler St Interval
Time L T R Total L T R Total L T R Total L T R Total Total

7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
7:05 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:10 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
7:20 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:25 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
7:30 AM 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 2
7:35 AM 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1
7:40 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 2
7:45 AM 0 0 1 1 0 0 0 0 0 1 0 1 0 1 0 1 3
7:50 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
7:55 AM 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1
8:00 AM 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 2
8:05 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:10 AM 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:20 AM 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1
8:25 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 3 3
8:35 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
8:40 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:50 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
8:55 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 
Survey

0 0 1 1 0 0 0 0 0 8 0 8 0 13 0 13 22

Thursday, December 11, 2014
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Peak Hour Summary
7:15 AM   to   8:15 AM

Clay Carney
(503) 833-2740

Heavy Vehicle   15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound
Start SW Applewood Ave SW Applewood Ave SW Sattler St SW Sattler St Interval
Time L T R Total L T R Total L T R Total L T R Total Total

7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 2
7:30 AM 0 0 0 0 0 0 0 0 0 2 0 2 0 3 0 3 5
7:45 AM 0 0 1 1 0 0 0 0 0 2 0 2 0 2 0 2 5
8:00 AM 0 0 0 0 0 0 0 0 0 3 0 3 0 0 0 0 3
8:15 AM 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 4 4
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1

Total 
Survey

0 0 1 1 0 0 0 0 0 8 0 8 0 13 0 13 22

Heavy Vehicle   Peak Hour Summary
7:15 AM   to   8:15 AM

Northbound Southbound Eastbound Westbound
SW Applewood Ave SW Applewood Ave SW Sattler St SW Sattler St

In Out Total In Out Total In Out Total In Out Total
Volume 1 0 1 0 0 0 7 7 14 7 8 15 15

PHF 0.25 0.00 0.58 0.44 0.63

Northbound Southbound Eastbound Westbound
SW Applewood Ave SW Applewood Ave SW Sattler St SW Sattler St

L T R Total L T R Total L T R Total L T R Total
Volume 0 0 1 1 0 0 0 0 0 7 0 7 0 7 0 7 15

PHF 0.00 0.00 0.25 0.25 0.00 0.00 0.00 0.00 0.00 0.58 0.00 0.58 0.00 0.44 0.00 0.44 0.63

Heavy Vehicle   Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval
Start Interval
Time L T R Total L T R Total L T R Total L T R Total Total

7:00 AM 0 0 1 1 0 0 0 0 0 4 0 4 0 8 0 8 13
7:15 AM 0 0 1 1 0 0 0 0 0 7 0 7 0 7 0 7 15
7:30 AM 0 0 1 1 0 0 0 0 0 8 0 8 0 5 0 5 14
7:45 AM 0 0 1 1 0 0 0 0 0 6 0 6 0 6 0 6 13
8:00 AM 0 0 0 0 0 0 0 0 0 4 0 4 0 5 0 5 9

By 
Movement

Total

By 
Approach

SW Applewood Ave SW Applewood Ave SW Sattler St
Northbound Southbound Eastbound

Total

SW Sattler St
Westbound



     Peak Hour Summary

7:15 AM   to   8:15 AM
Thursday, December 11, 2014

  

  

 49 14  

  

 7 7 35  

 � � �  

          

                      

  � 7

0 134    126 140 0

  � 7

  
  

5 �   

0 600 592 �   678 0

SW Sattler St

0 0

SW Applewood Ave & SW Sattler St

S
W

 A
p

p
le

w
o

o
d

 
A

ve

0Bikes

0
Bikes

1Peds

P
ed

s
0

Clay Carney
(503) 833-2740

P
ed

s
0

0 600 592 �   678 0

3 �   

                      

          

 � � �  

 1 2 51  

  

 17 54  

  

  

Count Period: 7:00 AM   to   9:00 AM

0

1.8%

49

843

SW Sattler St

Approach HV%PHF Volume

NB 0.79 1.9% 54

SB 0.72 0.0%

Intersection 0.85

EB 0.84 1.2%

0 S
W

 A
p

p
le

w
o

o
d

 
A

ve

600

140WB 0.74 5.0%

0Bikes

0
Bikes

1Peds

P
ed

s
0

Clay Carney
(503) 833-2740

0

Bikes

1Peds

P
ed

s
0

0Bikes



Total Vehicle Summary

SW Applewood Ave & SW Sattler St

4:00 PM   to   6:00 PM

5-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Applewood Ave SW Applewood Ave SW Sattler St SW Sattler St Interval Crosswalk
Time L T R Bikes L T R Bikes L T R Bikes L T R Bikes Total North South East West

4:00 PM 0 0 1 0 0 0 0 0 0 10 0 0 2 44 1 0 58 0 0 0 0
4:05 PM 0 0 3 0 5 0 1 0 0 15 0 0 1 46 0 0 71 0 1 0 0
4:10 PM 0 1 2 0 1 0 0 0 0 16 0 0 3 38 0 0 61 0 1 0 0
4:15 PM 0 0 2 0 3 0 0 0 0 20 0 0 2 29 3 0 59 0 1 0 0
4:20 PM 0 0 0 0 2 0 1 0 0 14 1 0 2 42 1 0 63 0 0 0 0
4:25 PM 0 0 0 0 2 0 0 0 2 10 0 0 0 38 2 0 54 0 0 0 0
4:30 PM 0 0 0 0 1 0 0 0 0 16 0 0 2 43 3 0 65 0 0 0 0
4:35 PM 0 0 1 0 2 0 0 0 0 13 0 0 3 38 3 0 60 0 0 0 0
4:40 PM 0 0 2 0 2 0 0 0 0 10 0 0 5 44 1 0 64 0 0 0 0
4:45 PM 0 0 0 0 1 0 0 0 0 14 0 0 1 33 3 0 52 0 1 0 0
4:50 PM 0 0 1 0 2 0 1 0 0 11 0 0 4 36 3 0 58 0 0 0 0
4:55 PM 0 0 3 0 1 0 0 0 0 8 1 0 5 42 1 0 61 0 0 0 0
5:00 PM 0 0 2 0 0 0 1 0 0 4 0 0 3 46 3 0 59 0 1 0 0
5:05 PM 0 0 2 0 0 0 0 0 0 10 0 0 5 48 5 0 70 0 2 0 0
5:10 PM 0 0 0 0 2 0 0 0 0 10 0 0 1 43 2 0 58 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 1 8 1 0 3 35 3 0 51 0 0 0 0
5:20 PM 0 0 1 0 2 0 0 0 0 8 0 0 3 38 3 0 55 0 1 0 0
5:25 PM 0 0 2 0 2 0 0 0 1 7 0 0 2 48 8 0 70 0 0 0 0
5:30 PM 0 0 1 0 1 0 1 0 1 9 0 0 6 40 4 0 63 0 1 0 0
5:35 PM 0 0 0 0 2 0 3 0 0 10 0 0 2 45 3 0 65 0 0 0 0
5:40 PM 1 0 3 0 1 1 0 0 0 12 0 0 1 38 4 0 61 1 0 0 0
5:45 PM 1 0 2 0 1 1 0 0 0 7 0 0 3 37 2 0 54 1 0 0 0
5:50 PM 2 1 2 0 2 0 1 0 0 17 0 0 4 34 0 0 63 0 0 0 0
5:55 PM 0 0 0 0 2 0 1 0 0 12 1 0 4 33 2 0 55 0 0 0 0

Total 
Survey

4 2 30 0 37 2 10 0 5 271 4 0 67 958 60 0 1,450 2 9 0 0

Wednesday, December 10, 2014

Clay Carney
(503) 833-2740
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Peak Hour Summary
4:55 PM   to   5:55 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Applewood Ave SW Applewood Ave SW Sattler St SW Sattler St Interval Crosswalk
Time L T R Bikes L T R Bikes L T R Bikes L T R Bikes Total North South East West

4:00 PM 0 1 6 0 6 0 1 0 0 41 0 0 6 128 1 0 190 0 2 0 0
4:15 PM 0 0 2 0 7 0 1 0 2 44 1 0 4 109 6 0 176 0 1 0 0
4:30 PM 0 0 3 0 5 0 0 0 0 39 0 0 10 125 7 0 189 0 0 0 0
4:45 PM 0 0 4 0 4 0 1 0 0 33 1 0 10 111 7 0 171 0 1 0 0
5:00 PM 0 0 4 0 2 0 1 0 0 24 0 0 9 137 10 0 187 0 3 0 0
5:15 PM 0 0 3 0 4 0 0 0 2 23 1 0 8 121 14 0 176 0 1 0 0
5:30 PM 1 0 4 0 4 1 4 0 1 31 0 0 9 123 11 0 189 1 1 0 0
5:45 PM 3 1 4 0 5 1 2 0 0 36 1 0 11 104 4 0 172 1 0 0 0

Total 
Survey

4 2 30 0 37 2 10 0 5 271 4 0 67 958 60 0 1,450 2 9 0 0

Peak Hour Summary
4:55 PM   to   5:55 PM

Northbound Southbound Eastbound Westbound Pedestrians
SW Applewood Ave SW Applewood Ave SW Sattler St SW Sattler St Total Crosswalk

In Out Total Bikes In Out Total Bikes In Out Total Bikes In Out Total Bikes North South East West
Volume 23 42 65 0 22 42 64 0 115 504 619 0 570 142 712 0 730 2 5 0 0

%HV 0.0% 9.1% 2.6% 0.5% 1.1%
PHF 0.48 0.61 0.80 0.90 0.92

Northbound Southbound Eastbound Westbound
SW Applewood Ave SW Applewood Ave SW Sattler St SW Sattler St Total

L T R L T R L T R L T R
Volume 4 1 18 14 2 6 3 110 2 38 494 38 730

%HV 0.0% 0.0% 0.0% 7.1% 0.0% 16.7% 0.0% 2.7% 0.0% 0.0% 0.2% 5.3% 1.1%
PHF 0.25 0.25 0.64 0.70 0.25 0.38 0.38 0.76 0.50 0.73 0.90 0.63 0.92

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW Applewood Ave SW Applewood Ave SW Sattler St SW Sattler St Interval Crosswalk
Time L T R Bikes L T R Bikes L T R Bikes L T R Bikes Total North South East West

4:00 PM 0 1 15 0 22 0 3 0 2 157 2 0 30 473 21 0 726 0 4 0 0
4:15 PM 0 0 13 0 18 0 3 0 2 140 2 0 33 482 30 0 723 0 5 0 0
4:30 PM 0 0 14 0 15 0 2 0 2 119 2 0 37 494 38 0 723 0 5 0 0
4:45 PM 1 0 15 0 14 1 6 0 3 111 2 0 36 492 42 0 723 1 6 0 0
5:00 PM 4 1 15 0 15 2 7 0 3 114 2 0 37 485 39 0 724 2 5 0 0

23

0.48 0.90

570

0.80

115

0.61

22
0.5%2.6%

By 
Movement

By 
Approach

Total TotalTotalTotal

9.1%0.0%



Heavy Vehicle Summary

SW Applewood Ave & SW Sattler St

4:00 PM   to   6:00 PM

Heavy Vehicle   5-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound
Start SW Applewood Ave SW Applewood Ave SW Sattler St SW Sattler St Interval
Time L T R Total L T R Total L T R Total L T R Total Total

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:05 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:10 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:20 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:25 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:35 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
4:40 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 2
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:50 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:55 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:05 PM 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 2
5:10 PM 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1
5:15 PM 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1
5:20 PM 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1
5:25 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:35 PM 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 1 2
5:40 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:50 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
5:55 PM 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1

Total 
Survey

0 0 0 0 1 0 1 2 0 4 0 4 0 3 3 6 12

Wednesday, December 10, 2014
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Peak Hour Summary
4:55 PM   to   5:55 PM

Clay Carney
(503) 833-2740

Heavy Vehicle   15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound
Start SW Applewood Ave SW Applewood Ave SW Sattler St SW Sattler St Interval
Time L T R Total L T R Total L T R Total L T R Total Total

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 3 3
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 1 0 0 1 0 1 0 1 0 0 1 1 3
5:15 PM 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 2
5:30 PM 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 1 2
5:45 PM 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 2

Total 
Survey

0 0 0 0 1 0 1 2 0 4 0 4 0 3 3 6 12

Heavy Vehicle   Peak Hour Summary
4:55 PM   to   5:55 PM

Northbound Southbound Eastbound Westbound
SW Applewood Ave SW Applewood Ave SW Sattler St SW Sattler St

In Out Total In Out Total In Out Total In Out Total
Volume 0 0 0 2 2 4 3 2 5 3 4 7 8

PHF 0.00 0.50 0.38 0.75 0.50

Northbound Southbound Eastbound Westbound
SW Applewood Ave SW Applewood Ave SW Sattler St SW Sattler St

L T R Total L T R Total L T R Total L T R Total
Volume 0 0 0 0 1 0 1 2 0 3 0 3 0 1 2 3 8

PHF 0.00 0.00 0.00 0.00 0.25 0.00 0.25 0.50 0.00 0.38 0.00 0.38 0.00 0.25 0.50 0.75 0.50

Heavy Vehicle   Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval
Start Interval
Time L T R Total L T R Total L T R Total L T R Total Total

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 3 3
4:15 PM 0 0 0 0 1 0 0 1 0 1 0 1 0 2 2 4 6
4:30 PM 0 0 0 0 1 0 0 1 0 3 0 3 0 2 2 4 8
4:45 PM 0 0 0 0 1 0 1 2 0 3 0 3 0 0 2 2 7
5:00 PM 0 0 0 0 1 0 1 2 0 4 0 4 0 1 2 3 9

By 
Movement

Total

By 
Approach

SW Applewood Ave SW Applewood Ave SW Sattler St
Northbound Southbound Eastbound

Total

SW Sattler St
Westbound



     Peak Hour Summary

4:55 PM   to   5:55 PM
Wednesday, December 10, 2014
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Total Vehicle Summary

SW 88th Ave & SW Durham Rd

7:00 AM   to   9:00 AM

5-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW 88th Ave SW 88th Ave SW Durham Rd SW Durham Rd Interval Crosswalk
Time Bikes L R Bikes L T Bikes T R Bikes Total North South East West

7:00 AM 0 2 1 0 0 80 0 18 0 0 101 0 0 0 0
7:05 AM 0 3 4 0 0 70 0 12 1 0 90 1 0 0 1
7:10 AM 0 0 1 0 0 88 0 27 2 1 118 3 0 0 3
7:15 AM 0 3 2 0 1 71 0 37 1 0 115 5 0 0 10
7:20 AM 0 0 0 0 0 54 0 40 0 0 94 11 0 0 15
7:25 AM 0 2 4 0 0 57 0 33 2 0 98 13 0 0 23
7:30 AM 0 3 3 0 0 62 0 32 0 0 100 11 0 0 14
7:35 AM 0 1 1 0 0 58 0 47 1 0 108 17 0 0 27
7:40 AM 0 2 4 0 0 52 0 38 3 0 99 17 0 2 32
7:45 AM 0 3 3 0 1 65 0 54 1 0 127 11 0 0 23
7:50 AM 0 2 1 0 0 77 0 33 2 0 115 0 0 0 3
7:55 AM 0 2 2 0 1 57 0 24 2 0 88 3 0 0 8
8:00 AM 0 1 2 0 1 39 0 28 0 0 71 0 0 0 1
8:05 AM 0 0 0 0 0 47 0 26 0 0 73 2 0 1 2
8:10 AM 0 0 1 0 1 59 0 24 1 0 86 8 0 0 9
8:15 AM 0 0 2 0 0 56 0 26 0 0 84 1 0 0 1
8:20 AM 0 0 0 0 0 50 0 33 0 0 83 1 0 0 2
8:25 AM 0 0 0 0 1 41 0 20 0 0 62 1 0 0 0
8:30 AM 0 0 0 0 0 45 0 35 0 0 80 1 0 0 0
8:35 AM 0 0 1 0 0 56 0 26 1 0 84 0 0 0 1
8:40 AM 0 0 1 0 0 55 0 28 0 0 84 1 0 0 0
8:45 AM 0 0 0 0 0 66 0 34 1 0 101 3 0 0 1
8:50 AM 0 0 0 0 0 61 0 33 1 0 95 1 0 0 1
8:55 AM 0 0 0 0 0 49 0 33 0 0 82 0 0 0 0

Total 
Survey

0 24 33 0 6 1,415 0 741 19 1 2,238 111 0 3 177

Thursday, December 11, 2014

Clay Carney
(503) 833-2740

3

791

15

395

2326

92

0

15
9 2

00
InOut

1849
OutIn

794In 

421Out

Out814

In410

0.
00

P
H

F
 

0.
0%

H
V

0.71PHF 
7.8%HV

0.83PHF 
3.8%HV

0.
82

P
H

F
 

4.
1%

H
V

Peak Hour Summary
7:00 AM   to   8:00 AM

15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW 88th Ave SW 88th Ave SW Durham Rd SW Durham Rd Interval Crosswalk
Time Bikes L R Bikes L T Bikes T R Bikes Total North South East West

7:00 AM 0 5 6 0 0 238 0 57 3 1 309 4 0 0 4
7:15 AM 0 5 6 0 1 182 0 110 3 0 307 29 0 0 48
7:30 AM 0 6 8 0 0 172 0 117 4 0 307 45 0 2 73
7:45 AM 0 7 6 0 2 199 0 111 5 0 330 14 0 0 34
8:00 AM 0 1 3 0 2 145 0 78 1 0 230 10 0 1 12
8:15 AM 0 0 2 0 1 147 0 79 0 0 229 3 0 0 3
8:30 AM 0 0 2 0 0 156 0 89 1 0 248 2 0 0 1
8:45 AM 0 0 0 0 0 176 0 100 2 0 278 4 0 0 2

Total 
Survey

0 24 33 0 6 1,415 0 741 19 1 2,238 111 0 3 177

Peak Hour Summary
7:00 AM   to   8:00 AM

Northbound Southbound Eastbound Westbound Pedestrians
SW 88th Ave SW 88th Ave SW Durham Rd SW Durham Rd Total Crosswalk

In Out Total Bikes In Out Total Bikes In Out Total Bikes In Out Total Bikes North South East West
Volume 0 0 0 0 49 18 67 0 794 421 1,215 0 410 814 1,224 1 1,253 92 0 2 159

%HV 0.0% 4.1% 3.8% 7.8% 5.1%
PHF 0.00 0.82 0.83 0.71 0.92

Northbound Southbound Eastbound Westbound
SW 88th Ave SW 88th Ave SW Durham Rd SW Durham Rd Total

L R L T T R
Volume 23 26 3 791 395 15 1,253

%HV NA NA NA 4.3% NA 3.8% 0.0% 3.8% NA NA 7.6% 13.3% 5.1%
PHF 0.82 0.81 0.38 0.83 0.71 0.63 0.92

Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW 88th Ave SW 88th Ave SW Durham Rd SW Durham Rd Interval Crosswalk
Time Bikes L R Bikes L T Bikes T R Bikes Total North South East West

7:00 AM 0 23 26 0 3 791 0 395 15 1 1,253 92 0 2 159
7:15 AM 0 19 23 0 5 698 0 416 13 0 1,174 98 0 3 167
7:30 AM 0 14 19 0 5 663 0 385 10 0 1,096 72 0 3 122
7:45 AM 0 8 13 0 5 647 0 357 7 0 1,037 29 0 1 50
8:00 AM 0 1 7 0 3 624 0 346 4 0 985 19 0 1 18
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Heavy Vehicle Summary

SW 88th Ave & SW Durham Rd

7:00 AM   to   9:00 AM

Heavy Vehicle   5-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound
Start SW 88th Ave SW 88th Ave SW Durham Rd SW Durham Rd Interval
Time Total L R Total L T Total T R Total Total

7:00 AM 0 0 0 0 0 1 1 0 0 0 1
7:05 AM 0 0 0 0 0 1 1 1 0 1 2
7:10 AM 0 0 0 0 0 3 3 3 0 3 6
7:15 AM 0 1 0 1 0 5 5 7 0 7 13
7:20 AM 0 0 0 0 0 5 5 7 0 7 12
7:25 AM 0 0 1 1 0 4 4 3 1 4 9
7:30 AM 0 0 0 0 0 0 0 2 0 2 2
7:35 AM 0 0 0 0 0 6 6 0 0 0 6
7:40 AM 0 0 0 0 0 2 2 3 1 4 6
7:45 AM 0 0 0 0 0 1 1 0 0 0 1
7:50 AM 0 0 0 0 0 1 1 0 0 0 1
7:55 AM 0 0 0 0 0 1 1 4 0 4 5
8:00 AM 0 0 0 0 0 1 1 1 0 1 2
8:05 AM 0 0 0 0 0 0 0 5 0 5 5
8:10 AM 0 0 0 0 0 1 1 2 0 2 3
8:15 AM 0 0 1 1 0 0 0 3 0 3 4
8:20 AM 0 0 0 0 0 0 0 0 0 0 0
8:25 AM 0 0 0 0 0 0 0 2 0 2 2
8:30 AM 0 0 0 0 0 1 1 0 0 0 1
8:35 AM 0 0 0 0 0 0 0 1 0 1 1
8:40 AM 0 0 0 0 0 1 1 2 0 2 3
8:45 AM 0 0 0 0 0 3 3 2 0 2 5
8:50 AM 0 0 0 0 0 4 4 1 0 1 5
8:55 AM 0 0 0 0 0 1 1 3 0 3 4

Total 
Survey

0 1 2 3 0 42 42 52 2 54 99

Thursday, December 11, 2014
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Peak Hour Summary
7:00 AM   to   8:00 AM

Clay Carney
(503) 833-2740

Heavy Vehicle   15-Minute Interval Summary
7:00 AM   to   9:00 AM

Interval Northbound Southbound Eastbound Westbound
Start SW 88th Ave SW 88th Ave SW Durham Rd SW Durham Rd Interval
Time Total L R Total L T Total T R Total Total

7:00 AM 0 0 0 0 0 5 5 4 0 4 9
7:15 AM 0 1 1 2 0 14 14 17 1 18 34
7:30 AM 0 0 0 0 0 8 8 5 1 6 14
7:45 AM 0 0 0 0 0 3 3 4 0 4 7
8:00 AM 0 0 0 0 0 2 2 8 0 8 10
8:15 AM 0 0 1 1 0 0 0 5 0 5 6
8:30 AM 0 0 0 0 0 2 2 3 0 3 5
8:45 AM 0 0 0 0 0 8 8 6 0 6 14

Total 
Survey

0 1 2 3 0 42 42 52 2 54 99

Heavy Vehicle   Peak Hour Summary
7:00 AM   to   8:00 AM

Northbound Southbound Eastbound Westbound
SW 88th Ave SW 88th Ave SW Durham Rd SW Durham Rd

In Out Total In Out Total In Out Total In Out Total
Volume 0 0 0 2 2 4 30 31 61 32 31 63 64

PHF 0.00 0.25 0.54 0.44 0.47

Northbound Southbound Eastbound Westbound
SW 88th Ave SW 88th Ave SW Durham Rd SW Durham Rd

Total L R Total L T Total T R Total
Volume 0 1 1 2 0 30 30 30 2 32 64

PHF 0.00 0.25 0.25 0.25 0.00 0.54 0.54 0.44 0.50 0.44 0.47

Heavy Vehicle   Rolling Hour Summary
7:00 AM   to   9:00 AM

Interval
Start Interval
Time Total L R Total L T Total T R Total Total

7:00 AM 0 1 1 2 0 30 30 30 2 32 64
7:15 AM 0 1 1 2 0 27 27 34 2 36 65
7:30 AM 0 0 1 1 0 13 13 22 1 23 37
7:45 AM 0 0 1 1 0 7 7 20 0 20 28
8:00 AM 0 0 1 1 0 12 12 22 0 22 35

By 
Movement

Total

By 
Approach

SW 88th Ave SW 88th Ave SW Durham Rd
Northbound Southbound Eastbound

Total

SW Durham Rd
Westbound



     Peak Hour Summary

7:00 AM   to   8:00 AM
Thursday, December 11, 2014
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Total Vehicle Summary

SW 88th Ave & SW Durham Rd

4:00 PM   to   6:00 PM

5-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW 88th Ave SW 88th Ave SW Durham Rd SW Durham Rd Interval Crosswalk
Time Bikes L R Bikes L T Bikes T R Bikes Total North South East West

4:00 PM 0 0 1 0 2 43 0 70 1 0 117 4 0 0 4
4:05 PM 0 0 1 0 0 39 0 73 1 0 114 2 0 0 2
4:10 PM 0 0 0 0 0 57 0 79 0 0 136 1 0 0 1
4:15 PM 0 0 0 0 2 44 0 70 2 0 118 1 0 0 1
4:20 PM 0 0 0 0 1 53 0 62 1 0 117 0 0 0 0
4:25 PM 0 0 2 0 1 42 0 75 0 1 120 1 0 0 1
4:30 PM 0 0 0 0 1 47 0 66 5 0 119 0 0 0 0
4:35 PM 0 0 1 0 1 42 0 79 2 0 125 0 0 0 0
4:40 PM 0 0 0 0 1 61 0 68 2 0 132 0 0 0 0
4:45 PM 0 0 0 0 3 43 0 57 1 0 104 0 0 0 0
4:50 PM 0 2 1 0 0 44 0 71 1 0 119 2 0 0 1
4:55 PM 0 0 0 0 0 43 0 71 2 0 116 0 0 0 0
5:00 PM 0 0 0 0 1 38 0 80 1 0 120 0 0 0 0
5:05 PM 0 2 2 0 0 57 0 85 1 0 147 1 0 0 2
5:10 PM 0 1 1 0 3 45 0 71 0 0 121 0 0 0 1
5:15 PM 0 1 1 0 3 44 0 85 0 1 134 3 0 0 0
5:20 PM 0 0 0 0 0 51 0 73 1 0 125 0 0 0 1
5:25 PM 0 1 1 0 0 32 0 78 1 0 113 0 0 0 2
5:30 PM 0 0 2 0 2 53 0 78 2 0 137 0 0 0 2
5:35 PM 0 0 0 0 1 46 0 78 1 0 126 4 0 1 3
5:40 PM 0 0 2 0 2 43 0 75 0 0 122 0 0 0 0
5:45 PM 0 0 1 0 2 42 0 76 1 0 122 0 0 0 0
5:50 PM 0 1 0 0 2 50 0 81 1 0 135 0 0 0 1
5:55 PM 0 0 0 0 2 38 0 83 1 0 124 0 0 0 0

Total 
Survey

0 8 16 0 30 1,097 0 1,784 28 2 2,963 19 0 1 22

Wednesday, December 10, 2014

Clay Carney
(503) 833-2740
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Peak Hour Summary
5:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW 88th Ave SW 88th Ave SW Durham Rd SW Durham Rd Interval Crosswalk
Time Bikes L R Bikes L T Bikes T R Bikes Total North South East West

4:00 PM 0 0 2 0 2 139 0 222 2 0 367 7 0 0 7
4:15 PM 0 0 2 0 4 139 0 207 3 1 355 2 0 0 2
4:30 PM 0 0 1 0 3 150 0 213 9 0 376 0 0 0 0
4:45 PM 0 2 1 0 3 130 0 199 4 0 339 2 0 0 1
5:00 PM 0 3 3 0 4 140 0 236 2 0 388 1 0 0 3
5:15 PM 0 2 2 0 3 127 0 236 2 1 372 3 0 0 3
5:30 PM 0 0 4 0 5 142 0 231 3 0 385 4 0 1 5
5:45 PM 0 1 1 0 6 130 0 240 3 0 381 0 0 0 1

Total 
Survey

0 8 16 0 30 1,097 0 1,784 28 2 2,963 19 0 1 22

Peak Hour Summary
5:00 PM   to   6:00 PM

Northbound Southbound Eastbound Westbound Pedestrians
SW 88th Ave SW 88th Ave SW Durham Rd SW Durham Rd Total Crosswalk

In Out Total Bikes In Out Total Bikes In Out Total Bikes In Out Total Bikes North South East West
Volume 0 0 0 0 16 28 44 0 557 953 1,510 0 953 545 1,498 1 1,526 8 0 1 12

%HV 0.0% 0.0% 1.6% 0.7% 1.0%
PHF 0.00 0.50 0.92 0.98 0.95

Northbound Southbound Eastbound Westbound
SW 88th Ave SW 88th Ave SW Durham Rd SW Durham Rd Total

L R L T T R
Volume 6 10 18 539 943 10 1,526

%HV NA NA NA 0.0% NA 0.0% 0.0% 1.7% NA NA 0.6% 10.0% 1.0%
PHF 0.38 0.63 0.75 0.92 0.98 0.63 0.95

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start SW 88th Ave SW 88th Ave SW Durham Rd SW Durham Rd Interval Crosswalk
Time Bikes L R Bikes L T Bikes T R Bikes Total North South East West

4:00 PM 0 2 6 0 12 558 0 841 18 1 1,437 11 0 0 10
4:15 PM 0 5 7 0 14 559 0 855 18 1 1,458 5 0 0 6
4:30 PM 0 7 7 0 13 547 0 884 17 1 1,475 6 0 0 7
4:45 PM 0 7 10 0 15 539 0 902 11 1 1,484 10 0 1 12
5:00 PM 0 6 10 0 18 539 0 943 10 1 1,526 8 0 1 12

0

0.00 0.98

953

0.92

557

0.50

16
0.7%1.6%

By 
Movement

By 
Approach

Total TotalTotalTotal

0.0%0.0%



Heavy Vehicle Summary

SW 88th Ave & SW Durham Rd

4:00 PM   to   6:00 PM

Heavy Vehicle   5-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound
Start SW 88th Ave SW 88th Ave SW Durham Rd SW Durham Rd Interval
Time Total L R Total L T Total T R Total Total

4:00 PM 0 0 0 0 0 0 0 0 0 0 0
4:05 PM 0 0 0 0 0 6 6 2 0 2 8
4:10 PM 0 0 0 0 0 2 2 1 0 1 3
4:15 PM 0 0 0 0 0 3 3 1 0 1 4
4:20 PM 0 0 0 0 0 0 0 0 0 0 0
4:25 PM 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 2 2 2 0 2 4
4:35 PM 0 0 0 0 0 2 2 2 0 2 4
4:40 PM 0 0 0 0 0 0 0 1 0 1 1
4:45 PM 0 0 0 0 0 0 0 0 0 0 0
4:50 PM 0 0 0 0 0 0 0 1 0 1 1
4:55 PM 0 0 0 0 0 1 1 1 0 1 2
5:00 PM 0 0 0 0 0 0 0 1 0 1 1
5:05 PM 0 0 0 0 0 2 2 0 0 0 2
5:10 PM 0 0 0 0 0 2 2 1 0 1 3
5:15 PM 0 0 0 0 0 1 1 0 0 0 1
5:20 PM 0 0 0 0 0 1 1 1 0 1 2
5:25 PM 0 0 0 0 0 1 1 0 0 0 1
5:30 PM 0 0 0 0 0 1 1 0 0 0 1
5:35 PM 0 0 0 0 0 0 0 0 0 0 0
5:40 PM 0 0 0 0 0 0 0 2 0 2 2
5:45 PM 0 0 0 0 0 0 0 0 0 0 0
5:50 PM 0 0 0 0 0 1 1 0 1 1 2
5:55 PM 0 0 0 0 0 0 0 1 0 1 1

Total 
Survey

0 0 0 0 0 25 25 17 1 18 43

Wednesday, December 10, 2014
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00
InOut
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OutIn
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6Out

Peak Hour Summary
5:00 PM   to   6:00 PM

Clay Carney
(503) 833-2740

Heavy Vehicle   15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound
Start SW 88th Ave SW 88th Ave SW Durham Rd SW Durham Rd Interval
Time Total L R Total L T Total T R Total Total

4:00 PM 0 0 0 0 0 8 8 3 0 3 11
4:15 PM 0 0 0 0 0 3 3 1 0 1 4
4:30 PM 0 0 0 0 0 4 4 5 0 5 9
4:45 PM 0 0 0 0 0 1 1 2 0 2 3
5:00 PM 0 0 0 0 0 4 4 2 0 2 6
5:15 PM 0 0 0 0 0 3 3 1 0 1 4
5:30 PM 0 0 0 0 0 1 1 2 0 2 3
5:45 PM 0 0 0 0 0 1 1 1 1 2 3

Total 
Survey

0 0 0 0 0 25 25 17 1 18 43

Heavy Vehicle   Peak Hour Summary
5:00 PM   to   6:00 PM

Northbound Southbound Eastbound Westbound
SW 88th Ave SW 88th Ave SW Durham Rd SW Durham Rd

In Out Total In Out Total In Out Total In Out Total
Volume 0 0 0 0 1 1 9 6 15 7 9 16 16

PHF 0.00 0.00 0.45 0.58 0.67

Northbound Southbound Eastbound Westbound
SW 88th Ave SW 88th Ave SW Durham Rd SW Durham Rd

Total L R Total L T Total T R Total
Volume 0 0 0 0 0 9 9 6 1 7 16

PHF 0.00 0.00 0.00 0.00 0.00 0.45 0.45 0.75 0.25 0.58 0.67

Heavy Vehicle   Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval
Start Interval
Time Total L R Total L T Total T R Total Total

4:00 PM 0 0 0 0 0 16 16 11 0 11 27
4:15 PM 0 0 0 0 0 12 12 10 0 10 22
4:30 PM 0 0 0 0 0 12 12 10 0 10 22
4:45 PM 0 0 0 0 0 9 9 7 0 7 16
5:00 PM 0 0 0 0 0 9 9 6 1 7 16

By 
Movement

Total

By 
Approach

SW 88th Ave SW 88th Ave SW Durham Rd
Northbound Southbound Eastbound

Total

SW Durham Rd
Westbound



     Peak Hour Summary

5:00 PM   to   6:00 PM
Wednesday, December 10, 2014
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Count Period: 4:00 PM   to   6:00 PM
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Land Use: Single-Family Detached Housing
Land Use Code: 210

Variable: Dwelling Units
Variable Value: 62

Trip Rate: 0.75 Trip Rate: 1.00

Enter Exit Total Enter Exit Total
Directional Directional
Distribution Distribution

Trip Ends 12 35 47 Trip Ends 39 23 62

Trip Rate: 9.52 Trip Rate: 9.91

Enter Exit Total Enter Exit Total
Directional Directional
Distribution Distribution

Trip Ends 295 295 590 Trip Ends 307 307 614

Source: TRIP GENERATION, Ninth Edition

50%

TRIP GENERATION CALCULATIONS

AM PEAK HOUR PM PEAK HOUR

WEEKDAY SATURDAY

25% 75% 63% 37%

50% 50%50%



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

Variable: Dwelling Units
Variable Value: 80

Trip Rate: 0.75 Trip Rate: 1.00

Enter Exit Total Enter Exit Total
Directional Directional
Distribution Distribution

Trip Ends 15 45 60 Trip Ends 50 30 80

Trip Rate: 9.52 Trip Rate: 9.91

Enter Exit Total Enter Exit Total
Directional Directional
Distribution Distribution

Trip Ends 381 381 762 Trip Ends 396 396 792

Source: TRIP GENERATION, Ninth Edition

50%

TRIP GENERATION CALCULATIONS

AM PEAK HOUR PM PEAK HOUR

WEEKDAY SATURDAY

25% 75% 63% 37%

50% 50%50%



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

Variable: Dwelling Units
Variable Value: 67

Trip Rate: 0.75 Trip Rate: 1.00

Enter Exit Total Enter Exit Total
Directional Directional
Distribution Distribution

Trip Ends 13 37 50 Trip Ends 42 25 67

Trip Rate: 9.52 Trip Rate: 9.91

Enter Exit Total Enter Exit Total
Directional Directional
Distribution Distribution

Trip Ends 319 319 638 Trip Ends 332 332 664

Source: TRIP GENERATION, Ninth Edition

50%

TRIP GENERATION CALCULATIONS

AM PEAK HOUR PM PEAK HOUR

WEEKDAY SATURDAY

25% 75% 63% 37%

50% 50%50%



Project: 15010 - Heritage Crossing
Intersection: Sw Hall Boulevard at SW Ashford Street
Date: 9/29/2015
Scenario: 2017 Background plus Site Trips

Speed? 40 mph

10 32

469 581
1 1

720 569
1 1

1189 1150

No Yes

AM Peak Hour
Left-Turn Volume

Approaching DHV

Lane Needed?

Opposing DHV

O+A DHV

# of Advancing Through Lanes

# of Opposing Through Lanes

PM Peak Hour
Left-Turn Volume

Approaching DHV

Lane Needed?

Opposing DHV

O+A DHV

# of Advancing Through Lanes

# of Opposing Through Lanes



O
R
E
G
O
N
.
.
 
D
E
P
A
R
T
M
E
N
T
 
O
F
 
T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
-
 
T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
D
E
V
E
L
O
P
M
E
N
T
 
D
I
V
I
S
I
O
N

T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
D
A
T
A
 
S
E
C
T
I
O
N
 
-
 
C
R
A
S
H
 
A
N
A
Y
L
Y
S
I
S
 
A
N
D
 
R
E
P
O
R
T
I
N
G
 
U
N
I
T

U
R
B
A
N
 
N
O
N
-
S
Y
S
T
E
M
 
C
R
A
S
H
 
L
I
S
T
I
N
G

H
A
L
L
 
B
L
V
D
 
a
t
 
S
A
T
T
L
E
R
 
S
T
,
 
C
i
t
y
 
o
f
 
T
i
g
a
r
d
,
 
W
a
s
h
i
n
g
t
o
n
 
C
o
u
n
t
y
,
 
0
1
/
0
1
/
2
0
0
9
 
t
o
 
1
2
/
3
1
/
2
0
1
3

0
1
/
0
2
/
2
0
1
5

C
D
S
3
8
0

P
a
g
e
:
 
1

C
I
T
Y
 
O
F
 
T
I
G
A
R
D
,
 
W
A
S
H
I
N
G
T
O
N
 
C
O
U
N
T
Y

T
o
t
a
l
 
c
r
a
s
h
 
r
e
c
o
r
d
s
:
 
6

D
is

cl
ai

m
er

: T
he

 in
fo

rm
at

io
n 

co
nt

ai
ne

d 
in

 th
is

 re
po

rt 
is

 c
om

pi
le

d 
fro

m
 in

di
vi

du
al

 d
riv

er
 a

nd
 p

ol
ic

e 
cr

as
h 

re
po

rts
 s

ub
m

itt
ed

 to
 th

e 
O

re
go

n 
D

ep
ar

tm
en

t o
f T

ra
ns

po
rta

tio
n 

as
 re

qu
ire

d 
in

 O
R

S
 8

11
.7

20
. T

he
 C

ra
sh

 A
na

ly
si

s 
an

d 
R

ep
or

tin
g 

U
ni

t i
s 

co
m

m
itt

ed
 to

 p
ro

vi
di

ng
 th

e 
hi

gh
es

t q
ua

lit
y 

cr
as

h 
da

ta
 to

 c
us

to
m

er
s.

 H
ow

ev
er

, b
ec

au
se

 s
ub

m
itt

al
 o

f c
ra

sh
 re

po
rt 

fo
rm

s 
is

 
th

e 
re

sp
on

si
bi

lit
y 

of
 th

e 
in

di
vi

du
al

 d
riv

er
, t

he
 C

ra
sh

 A
na

ly
si

s 
an

d 
R

ep
or

tin
g 

U
ni

t c
an

 n
ot

 g
ua

ra
nt

ee
 th

at
 a

ll 
qu

al
ify

in
g 

cr
as

he
s 

ar
e 

re
pr

es
en

te
d 

no
r c

an
 a

ss
ur

an
ce

s 
be

 m
ad

e 
th

at
 a

ll 
de

ta
ils

 p
er

ta
in

in
g 

to
 a

 s
in

gl
e 

cr
as

h 
ar

e 
ac

cu
ra

te
. N

ot
e:

 L
eg

is
la

tiv
e 

ch
an

ge
s 

to
 D

M
V

's
 v

eh
ic

le
 c

ra
sh

 re
po

rti
ng

 re
qu

ire
m

en
t, 

ef
fe

ct
iv

e 
01

/0
1/

20
04

, m
ay

 re
su

lt 
in

 fe
w

er
 p

ro
pe

rty
 

da
m

ag
e 

on
ly

 c
ra

sh
es

 b
ei

ng
 e

lig
ib

le
 fo

r i
nc

lu
si

on
 in

 th
e 

S
ta

te
w

id
e 

C
ra

sh
 D

at
a 

Fi
le

.

5
P

0
1

0
N

D
A
Y

I
N
J

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

6
4

M
O
R
-
Y

0
0
0

0
0
0

0
0

O
R
<
2
5

0
1
2
9
6

N
N

N
N

N
0
3
/
0
9
/
2
0
1
1

1
6

S
W
 
H
A
L
L
 
B
L
V
D

I
N
T
E
R

C
R
O
S
S

N
N

R
A
I
N

O
-
1
T
U
R
N

0
1

N
O
N
E

0
S
T
R
G
H
T

0
2

C
I
T
Y

W
E

S
W
 
S
A
T
T
L
E
R
 
S
T

C
N

T
R
F
 
S
I
G
N
A
L

N
W
E
T

T
U
R
N

P
R
V
T
E

N
 
-
S

0
0
0

0
0

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

I
N
J
C

1
6

F
O
R
-
Y

0
0
4
,
0
2
8

0
0
0

0
2

O
R
<
2
5

0
2

N
O
N
E

0
T
U
R
N
-
L

P
R
V
T
E

S
 
-
W

0
0
0

0
0

7
A

0
6

0
N

D
A
Y

P
D
O

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

1
6

F
O
R
-
Y

0
4
2

0
0
0

0
7

O
R
<
2
5

0
6
6
1
3

N
N

N
1
1
/
1
4
/
2
0
1
3

1
9

S
W
 
H
A
L
L
 
B
L
V
D

I
N
T
E
R

3
-
L
E
G

N
N

C
L
D

S
-
S
T
R
G
H
T

0
1

N
O
N
E

0
S
T
R
G
H
T

0
7

N
O
N
E

T
H

0
S
W
 
S
A
T
T
L
E
R
 
S
T

W
T
R
F
 
S
I
G
N
A
L

N
W
E
T

R
E
A
R

P
R
V
T
E

W
 
-
E

0
0
0

0
0

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

6
2

F
O
R
-
Y

0
0
0

0
0
0

0
0

O
R
<
2
5

0
2

N
O
N
E

0
S
T
R
G
H
T

P
R
V
T
E

W
 
-
E

0
0
6

0
0

7
A

0
6

0
N

D
A
Y

P
D
O

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

4
0

M
O
R
-
Y

0
2
6

0
0
0

0
7

O
R
<
2
5

0
5
8
2
0

N
N

N
1
0
/
1
1
/
2
0
1
3

1
9

S
W
 
H
A
L
L
 
B
L
V
D

I
N
T
E
R

C
R
O
S
S

N
N

C
L
R

S
-
1
S
T
O
P

0
1

N
O
N
E

0
S
T
R
G
H
T

0
7

N
O
N
E

F
R

0
S
W
 
S
A
T
T
L
E
R
 
S
T

W
T
R
F
 
S
I
G
N
A
L

N
D
R
Y

R
E
A
R

P
R
V
T
E

W
 
-
E

0
0
0

0
0

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

4
1

M
O
R
-
Y

0
0
0

0
0
0

0
0

O
R
<
2
5

0
2

N
O
N
E

0
S
T
O
P

P
R
V
T
E

W
 
-
E

0
1
1

0
0

S
C
H
L
 
B
U
S

0
1

D
R
V
R

N
O
N
E

4
8

M
O
R
-
Y

0
0
0

0
0
0

0
0

O
R
<
2
5

P
U
B
L
C

W
 
-
E

0
1
2

0
0

C
I
T
Y

T
U

S
W
 
S
A
T
T
L
E
R
 
S
T

W
T
R
F
 
S
I
G
N
A
L

N
W
E
T

T
U
R
N

P
R
V
T
E

S
 
-
W

0
8
8

0
0

0
6
5
8
9

Y
N

N
N

N
1
1
/
2
2
/
2
0
1
1

1
6

S
W
 
H
A
L
L
 
B
L
V
D

I
N
T
E
R

C
R
O
S
S

N
N

R
A
I
N

A
N
G
L
-
S
T
P

0
1

N
O
N
E

0
T
U
R
N
-
L

0
1

3
P

0
6

0
N

D
A
Y

P
D
O

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

1
9

F
O
R
-
Y

0
4
7
,
0
8
0

0
1
7

0
1

0
2

N
O
N
E

0
S
T
O
P

O
R
<
2
5

6
A

0
6

0
N

D
L
I
T

P
D
O

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

5
7

M
O
R
-
Y

0
5
2
,
0
0
1
,
0
4
7

0
1
7

3
2
,
0
8
,
0
1

O
R
<
2
5

0
7
0
0
1

Y
N

N
N

N
1
2
/
1
3
/
2
0
1
0

1
6

S
W
 
H
A
L
L
 
B
L
V
D

I
N
T
E
R

C
R
O
S
S

N
N

C
L
D

A
N
G
L
-
S
T
P

0
1

N
O
N
E

0
T
U
R
N
-
R

3
2
,
0
8
,
0
1

C
I
T
Y

M
O

S
W
 
S
A
T
T
L
E
R
 
S
T

S
T
R
F
 
S
I
G
N
A
L

N
W
E
T

T
U
R
N

P
R
V
T
E

W
 
-
S

0
8
8

0
0

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

6
2

F
O
R
-
Y

0
0
0

0
0
0

0
0

O
R
<
2
5

0
2

N
O
N
E

0
S
T
O
P

P
R
V
T
E

S
 
-
N

0
1
1

0
0

4
P

0
6

0
N

D
U
S
K

I
N
J

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

6
9

M
O
R
-
Y

0
2
7

0
0
0

0
2

O
R
<
2
5

0
7
3
4
7

N
N

N
N

N
1
2
/
2
0
/
2
0
1
2

1
6

S
W
 
H
A
L
L
 
B
L
V
D

I
N
T
E
R

C
R
O
S
S

N
N

C
L
D

B
I
K
E

0
1

N
O
N
E

0
T
U
R
N
-
R

0
2

C
I
T
Y

T
H

S
W
 
S
A
T
T
L
E
R
 
S
T

N
T
R
F
 
S
I
G
N
A
L

N
W
E
T

T
U
R
N

P
R
V
T
E

N
 
-
W

0
1
6

0
0

S
T
R
G
H
T

0
1

B
I
K
E

I
N
J
C

2
3

M
I
 
X
W
L
K

0
0
0

0
0
0

0
0

E
W

-

P
R

S
W

I
N
T
-
T
Y
P
E

S
P
C
L
 
U
S
E

S
D

E
A

U
C

O
D
A
T
E

C
L
A
S
S

C
I
T
Y
 
S
T
R
E
E
T

R
D
 
C
H
A
R

(
M
E
D
I
A
N
)

I
N
T
-
R
E
L

O
F
F
R
D

W
T
H
R

C
R
A
S
H

T
R
L
R
 
Q
T
Y

M
O
V
E

A
S

I
N
V
E
S
T

D
C

S
L

K
T
I
M
E

F
R
O
M

S
E
C
O
N
D
 
S
T
R
E
E
T

L
O
C
T
N

(
#
L
A
N
E
S
)

C
O
N
T
L

D
R
V
W
Y

L
I
G
H
T

S
V
R
T
Y

V
#

T
Y
P
E

T
O

P
#

T
Y
P
E

S
V
R
T
Y

E
X

R
E
S

L
O
C

E
R
R
O
R

A
C
T

E
V
E
N
T

C
A
U
S
E

S
E
R
#

E
L

G
H

R
D
A
Y

D
I
S
T

F
I
R
S
T
 
S
T
R
E
E
T

D
I
R
E
C
T

L
E
G
S

T
R
A
F
-

R
N
D
B
T

S
U
R
F

C
O
L
L

O
W
N
E
R

F
R
O
M

P
R
T
C

I
N
J

G
E

L
I
C
N
S

P
E
D



O
R
E
G
O
N
.
.
 
D
E
P
A
R
T
M
E
N
T
 
O
F
 
T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
-
 
T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
D
E
V
E
L
O
P
M
E
N
T
 
D
I
V
I
S
I
O
N

T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
D
A
T
A
 
S
E
C
T
I
O
N
 
-
 
C
R
A
S
H
 
A
N
A
Y
L
Y
S
I
S
 
A
N
D
 
R
E
P
O
R
T
I
N
G
 
U
N
I
T

U
R
B
A
N
 
N
O
N
-
S
Y
S
T
E
M
 
C
R
A
S
H
 
L
I
S
T
I
N
G

H
A
L
L
 
B
L
V
D
 
a
t
 
R
O
S
S
 
S
T
,
 
C
i
t
y
 
o
f
 
T
i
g
a
r
d
,
 
W
a
s
h
i
n
g
t
o
n
 
C
o
u
n
t
y
,
 
0
1
/
0
1
/
2
0
0
9
 
t
o
 
1
2
/
3
1
/
2
0
1
3

0
1
/
0
2
/
2
0
1
5

C
D
S
3
8
0

P
a
g
e
:
 
1

C
I
T
Y
 
O
F
 
T
I
G
A
R
D
,
 
W
A
S
H
I
N
G
T
O
N
 
C
O
U
N
T
Y

T
o
t
a
l
 
c
r
a
s
h
 
r
e
c
o
r
d
s
:
 
1

D
is

cl
ai

m
er

: T
he

 in
fo

rm
at

io
n 

co
nt

ai
ne

d 
in

 th
is

 re
po

rt 
is

 c
om

pi
le

d 
fro

m
 in

di
vi

du
al

 d
riv

er
 a

nd
 p

ol
ic

e 
cr

as
h 

re
po

rts
 s

ub
m

itt
ed

 to
 th

e 
O

re
go

n 
D

ep
ar

tm
en

t o
f T

ra
ns

po
rta

tio
n 

as
 re

qu
ire

d 
in

 O
R

S
 8

11
.7

20
. T

he
 C

ra
sh

 A
na

ly
si

s 
an

d 
R

ep
or

tin
g 

U
ni

t i
s 

co
m

m
itt

ed
 to

 p
ro

vi
di

ng
 th

e 
hi

gh
es

t q
ua

lit
y 

cr
as

h 
da

ta
 to

 c
us

to
m

er
s.

 H
ow

ev
er

, b
ec

au
se

 s
ub

m
itt

al
 o

f c
ra

sh
 re

po
rt 

fo
rm

s 
is

 
th

e 
re

sp
on

si
bi

lit
y 

of
 th

e 
in

di
vi

du
al

 d
riv

er
, t

he
 C

ra
sh

 A
na

ly
si

s 
an

d 
R

ep
or

tin
g 

U
ni

t c
an

 n
ot

 g
ua

ra
nt

ee
 th

at
 a

ll 
qu

al
ify

in
g 

cr
as

he
s 

ar
e 

re
pr

es
en

te
d 

no
r c

an
 a

ss
ur

an
ce

s 
be

 m
ad

e 
th

at
 a

ll 
de

ta
ils

 p
er

ta
in

in
g 

to
 a

 s
in

gl
e 

cr
as

h 
ar

e 
ac

cu
ra

te
. N

ot
e:

 L
eg

is
la

tiv
e 

ch
an

ge
s 

to
 D

M
V

's
 v

eh
ic

le
 c

ra
sh

 re
po

rti
ng

 re
qu

ire
m

en
t, 

ef
fe

ct
iv

e 
01

/0
1/

20
04

, m
ay

 re
su

lt 
in

 fe
w

er
 p

ro
pe

rty
 

da
m

ag
e 

on
ly

 c
ra

sh
es

 b
ei

ng
 e

lig
ib

le
 fo

r i
nc

lu
si

on
 in

 th
e 

S
ta

te
w

id
e 

C
ra

sh
 D

at
a 

Fi
le

.

C
I
T
Y

W
E

S
W
 
R
O
S
S
 
S
T

N
T
R
F
 
S
I
G
N
A
L

N
W
E
T

F
I
X

P
R
V
T
E

W
 
-
N

0
0
0

0
5
5

0
0

0
5
9
6
7

N
N

N
1
0
/
3
1
/
2
0
1
2

1
6

S
W
 
H
A
L
L
 
B
L
V
D

I
N
T
E
R

C
R
O
S
S

N
Y

R
A
I
N

F
I
X
 
O
B
J

0
1

N
O
N
E

0
T
U
R
N
-
L

0
5
3

0
8

7
A

0
5

0
N

D
A
W
N

P
D
O

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

5
8

M
S
U
S
P

0
0
1
,
0
8
0
,
0
8
1

0
8
8

0
8

O
R
<
2
5

S
D

E
A

U
C

O
D
A
T
E

C
L
A
S
S

C
I
T
Y
 
S
T
R
E
E
T

R
D
 
C
H
A
R

(
M
E
D
I
A
N
)

I
N
T
-
R
E
L

O
F
F
R
D

W
T
H
R

C
R
A
S
H

T
R
L
R
 
Q
T
Y

M
O
V
E

A
S

P
R

S
W

I
N
T
-
T
Y
P
E

S
P
C
L
 
U
S
E

I
N
V
E
S
T

D
C

S
L

K
T
I
M
E

F
R
O
M

S
E
C
O
N
D
 
S
T
R
E
E
T

L
O
C
T
N

(
#
L
A
N
E
S
)

C
O
N
T
L

D
R
V
W
Y

L
I
G
H
T

S
V
R
T
Y

V
#

T
Y
P
E

T
O

P
#

T
Y
P
E

S
V
R
T
Y

E
X

R
E
S

L
O
C

E
R
R
O
R

A
C
T

E
V
E
N
T

C
A
U
S
E

S
E
R
#

E
L

G
H

R
D
A
Y

D
I
S
T

F
I
R
S
T
 
S
T
R
E
E
T

D
I
R
E
C
T

L
E
G
S

T
R
A
F
-

R
N
D
B
T

S
U
R
F

C
O
L
L

O
W
N
E
R

F
R
O
M

P
R
T
C

I
N
J

G
E

L
I
C
N
S

P
E
D



O
R
E
G
O
N
.
.
 
D
E
P
A
R
T
M
E
N
T
 
O
F
 
T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
-
 
T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
D
E
V
E
L
O
P
M
E
N
T
 
D
I
V
I
S
I
O
N

T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
D
A
T
A
 
S
E
C
T
I
O
N
 
-
 
C
R
A
S
H
 
A
N
A
Y
L
Y
S
I
S
 
A
N
D
 
R
E
P
O
R
T
I
N
G
 
U
N
I
T

U
R
B
A
N
 
N
O
N
-
S
Y
S
T
E
M
 
C
R
A
S
H
 
L
I
S
T
I
N
G

H
A
L
L
 
B
L
V
D
 
a
t
 
A
S
H
F
O
R
D
 
S
T
,
 
C
i
t
y
 
o
f
 
T
i
g
a
r
d
,
 
W
a
s
h
i
n
g
t
o
n
 
C
o
u
n
t
y
,
 
0
1
/
0
1
/
2
0
0
9
 
t
o
 
1
2
/
3
1
/
2
0
1
3

0
1
/
0
2
/
2
0
1
5

C
D
S
3
8
0

P
a
g
e
:
 
1

C
I
T
Y
 
O
F
 
T
I
G
A
R
D
,
 
W
A
S
H
I
N
G
T
O
N
 
C
O
U
N
T
Y

N
o
 
R
o
w
s
 
t
o
 
D
i
s
p
l
a
y

D
is

cl
ai

m
er

: T
he

 in
fo

rm
at

io
n 

co
nt

ai
ne

d 
in

 th
is

 re
po

rt 
is

 c
om

pi
le

d 
fro

m
 in

di
vi

du
al

 d
riv

er
 a

nd
 p

ol
ic

e 
cr

as
h 

re
po

rts
 s

ub
m

itt
ed

 to
 th

e 
O

re
go

n 
D

ep
ar

tm
en

t o
f T

ra
ns

po
rta

tio
n 

as
 re

qu
ire

d 
in

 O
R

S
 8

11
.7

20
. T

he
 C

ra
sh

 A
na

ly
si

s 
an

d 
R

ep
or

tin
g 

U
ni

t i
s 

co
m

m
itt

ed
 to

 p
ro

vi
di

ng
 th

e 
hi

gh
es

t q
ua

lit
y 

cr
as

h 
da

ta
 to

 c
us

to
m

er
s.

 H
ow

ev
er

, b
ec

au
se

 s
ub

m
itt

al
 o

f c
ra

sh
 re

po
rt 

fo
rm

s 
is

 
th

e 
re

sp
on

si
bi

lit
y 

of
 th

e 
in

di
vi

du
al

 d
riv

er
, t

he
 C

ra
sh

 A
na

ly
si

s 
an

d 
R

ep
or

tin
g 

U
ni

t c
an

 n
ot

 g
ua

ra
nt

ee
 th

at
 a

ll 
qu

al
ify

in
g 

cr
as

he
s 

ar
e 

re
pr

es
en

te
d 

no
r c

an
 a

ss
ur

an
ce

s 
be

 m
ad

e 
th

at
 a

ll 
de

ta
ils

 p
er

ta
in

in
g 

to
 a

 s
in

gl
e 

cr
as

h 
ar

e 
ac

cu
ra

te
. N

ot
e:

 L
eg

is
la

tiv
e 

ch
an

ge
s 

to
 D

M
V

's
 v

eh
ic

le
 c

ra
sh

 re
po

rti
ng

 re
qu

ire
m

en
t, 

ef
fe

ct
iv

e 
01

/0
1/

20
04

, m
ay

 re
su

lt 
in

 fe
w

er
 p

ro
pe

rty
 

da
m

ag
e 

on
ly

 c
ra

sh
es

 b
ei

ng
 e

lig
ib

le
 fo

r i
nc

lu
si

on
 in

 th
e 

S
ta

te
w

id
e 

C
ra

sh
 D

at
a 

Fi
le

.

S
E
R
#

E
L

G
H

R
D
A
Y

D
I
S
T

F
I
R
S
T
 
S
T
R
E
E
T

D
I
R
E
C
T

L
E
G
S

T
R
A
F
-

R
N
D
B
T

S
U
R
F

C
O
L
L

O
W
N
E
R

F
R
O
M

P
R
T
C

I
N
J

G
E

L
I
C
N
S

P
E
D

I
N
V
E
S
T

D
C

S
L

K
T
I
M
E

F
R
O
M

S
E
C
O
N
D
 
S
T
R
E
E
T

L
O
C
T
N

(
#
L
A
N
E
S
)

C
O
N
T
L

D
R
V
W
Y

L
I
G
H
T

S
V
R
T
Y

V
#

T
Y
P
E

T
O

P
#

T
Y
P
E

S
V
R
T
Y

E
X

R
E
S

L
O
C

E
R
R
O
R

A
C
T

E
V
E
N
T

C
A
U
S
E

E
A

U
C

O
D
A
T
E

C
L
A
S
S

C
I
T
Y
 
S
T
R
E
E
T

R
D
 
C
H
A
R

(
M
E
D
I
A
N
)

I
N
T
-
R
E
L

O
F
F
R
D

W
T
H
R

C
R
A
S
H

T
R
L
R
 
Q
T
Y

M
O
V
E

A
S

S
D

P
R

S
W

I
N
T
-
T
Y
P
E

S
P
C
L
 
U
S
E



O
R
E
G
O
N
.
.
 
D
E
P
A
R
T
M
E
N
T
 
O
F
 
T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
-
 
T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
D
E
V
E
L
O
P
M
E
N
T
 
D
I
V
I
S
I
O
N

T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
D
A
T
A
 
S
E
C
T
I
O
N
 
-
 
C
R
A
S
H
 
A
N
A
Y
L
Y
S
I
S
 
A
N
D
 
R
E
P
O
R
T
I
N
G
 
U
N
I
T

U
R
B
A
N
 
N
O
N
-
S
Y
S
T
E
M
 
C
R
A
S
H
 
L
I
S
T
I
N
G

H
A
L
L
 
B
L
V
D
 
a
t
 
L
A
N
G
T
R
E
E
 
S
T
,
 
C
i
t
y
 
o
f
 
T
i
g
a
r
d
,
 
W
a
s
h
i
n
g
t
o
n
 
C
o
u
n
t
y
,
 
0
1
/
0
1
/
2
0
0
9
 
t
o
 
1
2
/
3
1
/
2
0
1
3

0
1
/
0
2
/
2
0
1
5

C
D
S
3
8
0

P
a
g
e
:
 
1

C
I
T
Y
 
O
F
 
T
I
G
A
R
D
,
 
W
A
S
H
I
N
G
T
O
N
 
C
O
U
N
T
Y

T
o
t
a
l
 
c
r
a
s
h
 
r
e
c
o
r
d
s
:
 
2

D
is

cl
ai

m
er

: T
he

 in
fo

rm
at

io
n 

co
nt

ai
ne

d 
in

 th
is

 re
po

rt 
is

 c
om

pi
le

d 
fro

m
 in

di
vi

du
al

 d
riv

er
 a

nd
 p

ol
ic

e 
cr

as
h 

re
po

rts
 s

ub
m

itt
ed

 to
 th

e 
O

re
go

n 
D

ep
ar

tm
en

t o
f T

ra
ns

po
rta

tio
n 

as
 re

qu
ire

d 
in

 O
R

S
 8

11
.7

20
. T

he
 C

ra
sh

 A
na

ly
si

s 
an

d 
R

ep
or

tin
g 

U
ni

t i
s 

co
m

m
itt

ed
 to

 p
ro

vi
di

ng
 th

e 
hi

gh
es

t q
ua

lit
y 

cr
as

h 
da

ta
 to

 c
us

to
m

er
s.

 H
ow

ev
er

, b
ec

au
se

 s
ub

m
itt

al
 o

f c
ra

sh
 re

po
rt 

fo
rm

s 
is

 
th

e 
re

sp
on

si
bi

lit
y 

of
 th

e 
in

di
vi

du
al

 d
riv

er
, t

he
 C

ra
sh

 A
na

ly
si

s 
an

d 
R

ep
or

tin
g 

U
ni

t c
an

 n
ot

 g
ua

ra
nt

ee
 th

at
 a

ll 
qu

al
ify

in
g 

cr
as

he
s 

ar
e 

re
pr

es
en

te
d 

no
r c

an
 a

ss
ur

an
ce

s 
be

 m
ad

e 
th

at
 a

ll 
de

ta
ils

 p
er

ta
in

in
g 

to
 a

 s
in

gl
e 

cr
as

h 
ar

e 
ac

cu
ra

te
. N

ot
e:

 L
eg

is
la

tiv
e 

ch
an

ge
s 

to
 D

M
V

's
 v

eh
ic

le
 c

ra
sh

 re
po

rti
ng

 re
qu

ire
m

en
t, 

ef
fe

ct
iv

e 
01

/0
1/

20
04

, m
ay

 re
su

lt 
in

 fe
w

er
 p

ro
pe

rty
 

da
m

ag
e 

on
ly

 c
ra

sh
es

 b
ei

ng
 e

lig
ib

le
 fo

r i
nc

lu
si

on
 in

 th
e 

S
ta

te
w

id
e 

C
ra

sh
 D

at
a 

Fi
le

.

5
P

0
2

0
N

D
A
Y

P
D
O

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

1
9

M
O
R
-
Y

0
2
8

0
0
0

0
2

O
R
<
2
5

0
3
2
1
2

N
N

N
0
6
/
1
7
/
2
0
1
3

1
6

S
W
 
H
A
L
L
 
B
L
V
D

I
N
T
E
R

3
-
L
E
G

N
N

C
L
R

A
N
G
L
-
O
T
H

0
1

N
O
N
E

0
T
U
R
N
-
L

0
2

N
O
 
R
P
T

M
O

S
W
 
L
A
N
G
T
R
E
E
 
S
T

C
N

S
T
O
P
 
S
I
G
N

N
D
R
Y

T
U
R
N

P
R
V
T
E

E
 
-
S

0
0
0

0
0

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

0
0

M
O
R
-
Y

0
0
0

0
0
0

0
0

O
R
>
2
5

0
2

N
O
N
E

0
S
T
R
G
H
T

P
R
V
T
E

S
 
-
N

0
0
0

0
0

P
R
V
T
E

S
 
-
E

0
0
0

0
0

0
2

N
O
N
E

0
T
U
R
N
-
R

O
R
<
2
5

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

I
N
J
C

3
3

F
O
R
-
Y

0
0
0

0
0
0

0
0

1
1
A

0
4

0
N

D
A
Y

I
N
J

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

2
4

F
O
R
-
Y

0
5
2
,
0
4
2

0
0
0

3
2

C
I
T
Y

F
R

S
W
 
L
A
N
G
T
R
E
E
 
S
T

C
N

S
T
O
P
 
S
I
G
N

N
D
R
Y

T
U
R
N

P
R
V
T
E

S
 
-
N

0
0
0

0
0

0
3
1
0
6

N
N

N
N

N
0
6
/
1
5
/
2
0
1
2

1
6

S
W
 
H
A
L
L
 
B
L
V
D

I
N
T
E
R

3
-
L
E
G

N
N

C
L
R

S
-
1
T
U
R
N

0
1

N
O
N
E

0
S
T
R
G
H
T

3
2

O
R
<
2
5

P
S
N
G
R
 
C
A
R

0
2

P
S
N
G

N
O
<
5

0
2

M
0
0
0

0
0
0

0
0

P
R
V
T
E

S
 
-
N

0
0
0

0
0

0
1

N
O
N
E

0
S
T
R
G
H
T

P
R

S
W

I
N
T
-
T
Y
P
E

S
P
C
L
 
U
S
E

S
D

E
A

U
C

O
D
A
T
E

C
L
A
S
S

C
I
T
Y
 
S
T
R
E
E
T

R
D
 
C
H
A
R

(
M
E
D
I
A
N
)

I
N
T
-
R
E
L

O
F
F
R
D

W
T
H
R

C
R
A
S
H

T
R
L
R
 
Q
T
Y

M
O
V
E

A
S

I
N
V
E
S
T

D
C

S
L

K
T
I
M
E

F
R
O
M

S
E
C
O
N
D
 
S
T
R
E
E
T

L
O
C
T
N

(
#
L
A
N
E
S
)

C
O
N
T
L

D
R
V
W
Y

L
I
G
H
T

S
V
R
T
Y

V
#

T
Y
P
E

T
O

P
#

T
Y
P
E

S
V
R
T
Y

E
X

R
E
S

L
O
C

E
R
R
O
R

A
C
T

E
V
E
N
T

C
A
U
S
E

S
E
R
#

E
L

G
H

R
D
A
Y

D
I
S
T

F
I
R
S
T
 
S
T
R
E
E
T

D
I
R
E
C
T

L
E
G
S

T
R
A
F
-

R
N
D
B
T

S
U
R
F

C
O
L
L

O
W
N
E
R

F
R
O
M

P
R
T
C

I
N
J

G
E

L
I
C
N
S

P
E
D



O
R
E
G
O
N
.
.
 
D
E
P
A
R
T
M
E
N
T
 
O
F
 
T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
-
 
T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
D
E
V
E
L
O
P
M
E
N
T
 
D
I
V
I
S
I
O
N

T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
D
A
T
A
 
S
E
C
T
I
O
N
 
-
 
C
R
A
S
H
 
A
N
A
Y
L
Y
S
I
S
 
A
N
D
 
R
E
P
O
R
T
I
N
G
 
U
N
I
T

U
R
B
A
N
 
N
O
N
-
S
Y
S
T
E
M
 
C
R
A
S
H
 
L
I
S
T
I
N
G

H
A
L
L
 
B
L
V
D
 
a
t
 
D
U
R
H
A
M
 
R
D
,
 
C
i
t
y
 
o
f
 
T
i
g
a
r
d
,
 
W
a
s
h
i
n
g
t
o
n
 
C
o
u
n
t
y
,
 
0
1
/
0
1
/
2
0
0
9
 
t
o
 
1
2
/
3
1
/
2
0
1
3

0
1
/
0
2
/
2
0
1
5

C
D
S
3
8
0

P
a
g
e
:
 
1

C
I
T
Y
 
O
F
 
T
I
G
A
R
D
,
 
W
A
S
H
I
N
G
T
O
N
 
C
O
U
N
T
Y

T
o
t
a
l
 
c
r
a
s
h
 
r
e
c
o
r
d
s
:
 
1
3

D
is

cl
ai

m
er

: T
he

 in
fo

rm
at

io
n 

co
nt

ai
ne

d 
in

 th
is

 re
po

rt 
is

 c
om

pi
le

d 
fro

m
 in

di
vi

du
al

 d
riv

er
 a

nd
 p

ol
ic

e 
cr

as
h 

re
po

rts
 s

ub
m

itt
ed

 to
 th

e 
O

re
go

n 
D

ep
ar

tm
en

t o
f T

ra
ns

po
rta

tio
n 

as
 re

qu
ire

d 
in

 O
R

S
 8

11
.7

20
. T

he
 C

ra
sh

 A
na

ly
si

s 
an

d 
R

ep
or

tin
g 

U
ni

t i
s 

co
m

m
itt

ed
 to

 p
ro

vi
di

ng
 th

e 
hi

gh
es

t q
ua

lit
y 

cr
as

h 
da

ta
 to

 c
us

to
m

er
s.

 H
ow

ev
er

, b
ec

au
se

 s
ub

m
itt

al
 o

f c
ra

sh
 re

po
rt 

fo
rm

s 
is

 
th

e 
re

sp
on

si
bi

lit
y 

of
 th

e 
in

di
vi

du
al

 d
riv

er
, t

he
 C

ra
sh

 A
na

ly
si

s 
an

d 
R

ep
or

tin
g 

U
ni

t c
an

 n
ot

 g
ua

ra
nt

ee
 th

at
 a

ll 
qu

al
ify

in
g 

cr
as

he
s 

ar
e 

re
pr

es
en

te
d 

no
r c

an
 a

ss
ur

an
ce

s 
be

 m
ad

e 
th

at
 a

ll 
de

ta
ils

 p
er

ta
in

in
g 

to
 a

 s
in

gl
e 

cr
as

h 
ar

e 
ac

cu
ra

te
. N

ot
e:

 L
eg

is
la

tiv
e 

ch
an

ge
s 

to
 D

M
V

's
 v

eh
ic

le
 c

ra
sh

 re
po

rti
ng

 re
qu

ire
m

en
t, 

ef
fe

ct
iv

e 
01

/0
1/

20
04

, m
ay

 re
su

lt 
in

 fe
w

er
 p

ro
pe

rty
 

da
m

ag
e 

on
ly

 c
ra

sh
es

 b
ei

ng
 e

lig
ib

le
 fo

r i
nc

lu
si

on
 in

 th
e 

S
ta

te
w

id
e 

C
ra

sh
 D

at
a 

Fi
le

.

O
R
<
2
5

0
2

N
O
N
E

0
S
T
O
P

P
R
V
T
E

E
 
-
W

0
1
1

0
1
3

0
0

0
1
9
8
5

N
N

N
N

N
0
4
/
2
6
/
2
0
1
0

1
6

S
W
 
D
U
R
H
A
M
 
R
D

I
N
T
E
R

C
R
O
S
S

N
N

R
A
I
N

S
-
1
S
T
O
P

0
1

N
O
N
E

0
S
T
R
G
H
T

0
1
3

0
7
,
1
6

C
I
T
Y

M
O

0
S
W
 
H
A
L
L
 
B
L
V
D

E
T
R
F
 
S
I
G
N
A
L

N
W
E
T

R
E
A
R

P
R
V
T
E

E
 
-
W

0
0
0

0
0

4
P

0
6

0
N

D
A
Y

I
N
J

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

I
N
J
C

4
6

M
O
R
-
Y

0
4
3
,
0
2
6

0
2
5

0
7
,
1
6

P
R
V
T
E

E
 
-
W

0
2
2

0
0

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

6
3

F
O
R
-
Y

0
0
0

0
0
0

0
0

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

5
4

F
O
R
-
Y

0
0
0

0
0
0

0
0

O
R
<
2
5

0
3

N
O
N
E

0
S
T
O
P

1
P

0
6

0
N

D
A
Y

P
D
O

U
N
K
N
O
W
N

0
1

D
R
V
R

N
O
N
E

0
0

F
O
R
-
Y

0
2
6

0
0
0

0
7

U
N
K

0
1
8
9
5

N
N

N
0
4
/
1
7
/
2
0
1
0

1
6

S
W
 
D
U
R
H
A
M
 
R
D

I
N
T
E
R

C
R
O
S
S

N
N

U
N
K

S
-
1
S
T
O
P

0
1

U
N
K
N

9
S
T
R
G
H
T

0
7

N
O
N
E

S
A

0
S
W
 
H
A
L
L
 
B
L
V
D

E
T
R
F
 
S
I
G
N
A
L

N
U
N
K

R
E
A
R

U
N
K
N

E
 
-
W

0
0
0

0
0

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

4
9

M
O
R
-
Y

0
0
0

0
0
0

0
0

O
R
<
2
5

0
2

N
O
N
E

0
S
T
O
P

P
R
V
T
E

E
 
-
W

0
1
1

0
0

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

I
N
J
C

6
1

F
O
R
-
Y

0
0
0

0
0
0

0
0

O
R
<
2
5

1
2
P

0
6

0
N

D
A
Y

I
N
J

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

5
7

F
O
R
-
Y

0
1
4
,
0
2
6

0
0
0

0
7

N
O
N
E

W
E

0
S
W
 
H
A
L
L
 
B
L
V
D

E
T
R
F
 
S
I
G
N
A
L

N
D
R
Y

R
E
A
R

P
R
V
T
E

E
 
-
W

0
0
0

0
0

0
6
2
2
3

N
N

N
1
2
/
0
2
/
2
0
0
9

1
6

S
W
 
D
U
R
H
A
M
 
R
D

I
N
T
E
R

C
R
O
S
S

N
N

C
L
R

S
-
1
S
T
O
P

0
1

N
O
N
E

0
S
T
R
G
H
T

0
7

P
R
V
T
E

E
 
-
W

0
1
1

0
0

0
2

N
O
N
E

0
S
T
O
P

O
R
<
2
5

O
R
<
2
5

0
2

N
O
N
E

0
S
T
R
G
H
T

P
R
V
T
E

N
 
-
S

0
0
6

0
0

0
6
4
2
6

N
N

N
N

N
1
2
/
1
5
/
2
0
0
9

1
6

S
W
 
D
U
R
H
A
M
 
R
D

I
N
T
E
R

C
R
O
S
S

N
N

C
L
D

A
N
G
L
-
O
T
H

0
1

N
O
N
E

0
T
U
R
N
-
R

0
8

C
I
T
Y

T
U

S
W
 
H
A
L
L
 
B
L
V
D

N
T
R
F
 
S
I
G
N
A
L

N
W
E
T

T
U
R
N

P
R
V
T
E

E
 
-
N

0
0
0

0
0

1
0
P

0
6

0
N

D
L
I
T

I
N
J

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

1
6

F
O
R
-
Y

0
0
1
,
0
0
7

0
0
0

0
8

P
R
V
T
E

N
 
-
S

0
0
6

0
0

P
S
N
G
R
 
C
A
R

0
2

P
S
N
G

I
N
J
C

5
0

F
0
0
0

0
0
0

0
0

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

4
6

M
O
R
-
Y

0
0
0

0
0
0

0
0

O
R
<
2
5

0
2

N
O
N
E

0
S
T
R
G
H
T

O
R
<
2
5

0
2

N
O
N
E

0
S
T
O
P

P
R
V
T
E

N
 
-
S

0
1
1

0
1
3

0
0

0
5
9
1
9

N
N

N
1
1
/
1
7
/
2
0
0
9

1
6

S
W
 
D
U
R
H
A
M
 
R
D

I
N
T
E
R

3
-
L
E
G

N
N

C
L
R

S
-
1
S
T
O
P

0
1

N
O
N
E

0
S
T
R
G
H
T

0
1
3

0
7

N
O
N
E

T
U

S
W
 
H
A
L
L
 
B
L
V
D

N
T
R
F
 
S
I
G
N
A
L

N
D
R
Y

R
E
A
R

P
R
V
T
E

N
 
-
S

0
0
0

0
0

3
P

0
6

0
N

D
A
Y

P
D
O

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

0
0

M
O
R
-
Y

0
2
6

0
0
0

0
7

P
R
V
T
E

N
 
-
S

0
2
2

0
0

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

0
0

F
O
R
-
Y

0
0
0

0
0
0

0
0

O
R
<
2
5

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

5
2

F
O
R
-
Y

0
0
0

0
0
0

0
0

O
R
<
2
5

0
3

N
O
N
E

0
S
T
O
P

P
R

S
W

I
N
T
-
T
Y
P
E

S
P
C
L
 
U
S
E

S
D

E
A

U
C

O
D
A
T
E

C
L
A
S
S

C
I
T
Y
 
S
T
R
E
E
T

R
D
 
C
H
A
R

(
M
E
D
I
A
N
)

I
N
T
-
R
E
L

O
F
F
R
D

W
T
H
R

C
R
A
S
H

T
R
L
R
 
Q
T
Y

M
O
V
E

A
S

I
N
V
E
S
T

D
C

S
L

K
T
I
M
E

F
R
O
M

S
E
C
O
N
D
 
S
T
R
E
E
T

L
O
C
T
N

(
#
L
A
N
E
S
)

C
O
N
T
L

D
R
V
W
Y

L
I
G
H
T

S
V
R
T
Y

V
#

T
Y
P
E

T
O

P
#

T
Y
P
E

S
V
R
T
Y

E
X

R
E
S

L
O
C

E
R
R
O
R

A
C
T

E
V
E
N
T

C
A
U
S
E

S
E
R
#

E
L

G
H

R
D
A
Y

D
I
S
T

F
I
R
S
T
 
S
T
R
E
E
T

D
I
R
E
C
T

L
E
G
S

T
R
A
F
-

R
N
D
B
T

S
U
R
F

C
O
L
L

O
W
N
E
R

F
R
O
M

P
R
T
C

I
N
J

G
E

L
I
C
N
S

P
E
D



O
R
E
G
O
N
.
.
 
D
E
P
A
R
T
M
E
N
T
 
O
F
 
T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
-
 
T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
D
E
V
E
L
O
P
M
E
N
T
 
D
I
V
I
S
I
O
N

T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
D
A
T
A
 
S
E
C
T
I
O
N
 
-
 
C
R
A
S
H
 
A
N
A
Y
L
Y
S
I
S
 
A
N
D
 
R
E
P
O
R
T
I
N
G
 
U
N
I
T

U
R
B
A
N
 
N
O
N
-
S
Y
S
T
E
M
 
C
R
A
S
H
 
L
I
S
T
I
N
G

H
A
L
L
 
B
L
V
D
 
a
t
 
D
U
R
H
A
M
 
R
D
,
 
C
i
t
y
 
o
f
 
T
i
g
a
r
d
,
 
W
a
s
h
i
n
g
t
o
n
 
C
o
u
n
t
y
,
 
0
1
/
0
1
/
2
0
0
9
 
t
o
 
1
2
/
3
1
/
2
0
1
3

0
1
/
0
2
/
2
0
1
5

C
D
S
3
8
0

P
a
g
e
:
 
2

C
I
T
Y
 
O
F
 
T
I
G
A
R
D
,
 
W
A
S
H
I
N
G
T
O
N
 
C
O
U
N
T
Y

T
o
t
a
l
 
c
r
a
s
h
 
r
e
c
o
r
d
s
:
 
1
3

D
is

cl
ai

m
er

: T
he

 in
fo

rm
at

io
n 

co
nt

ai
ne

d 
in

 th
is

 re
po

rt 
is

 c
om

pi
le

d 
fro

m
 in

di
vi

du
al

 d
riv

er
 a

nd
 p

ol
ic

e 
cr

as
h 

re
po

rts
 s

ub
m

itt
ed

 to
 th

e 
O

re
go

n 
D

ep
ar

tm
en

t o
f T

ra
ns

po
rta

tio
n 

as
 re

qu
ire

d 
in

 O
R

S
 8

11
.7

20
. T

he
 C

ra
sh

 A
na

ly
si

s 
an

d 
R

ep
or

tin
g 

U
ni

t i
s 

co
m

m
itt

ed
 to

 p
ro

vi
di

ng
 th

e 
hi

gh
es

t q
ua

lit
y 

cr
as

h 
da

ta
 to

 c
us

to
m

er
s.

 H
ow

ev
er

, b
ec

au
se

 s
ub

m
itt

al
 o

f c
ra

sh
 re

po
rt 

fo
rm

s 
is

 
th

e 
re

sp
on

si
bi

lit
y 

of
 th

e 
in

di
vi

du
al

 d
riv

er
, t

he
 C

ra
sh

 A
na

ly
si

s 
an

d 
R

ep
or

tin
g 

U
ni

t c
an

 n
ot

 g
ua

ra
nt

ee
 th

at
 a

ll 
qu

al
ify

in
g 

cr
as

he
s 

ar
e 

re
pr

es
en

te
d 

no
r c

an
 a

ss
ur

an
ce

s 
be

 m
ad

e 
th

at
 a

ll 
de

ta
ils

 p
er

ta
in

in
g 

to
 a

 s
in

gl
e 

cr
as

h 
ar

e 
ac

cu
ra

te
. N

ot
e:

 L
eg

is
la

tiv
e 

ch
an

ge
s 

to
 D

M
V

's
 v

eh
ic

le
 c

ra
sh

 re
po

rti
ng

 re
qu

ire
m

en
t, 

ef
fe

ct
iv

e 
01

/0
1/

20
04

, m
ay

 re
su

lt 
in

 fe
w

er
 p

ro
pe

rty
 

da
m

ag
e 

on
ly

 c
ra

sh
es

 b
ei

ng
 e

lig
ib

le
 fo

r i
nc

lu
si

on
 in

 th
e 

S
ta

te
w

id
e 

C
ra

sh
 D

at
a 

Fi
le

.

0
2
6
4
7

N
N

N
N

N
0
5
/
2
2
/
2
0
1
2

1
6

S
W
 
D
U
R
H
A
M
 
R
D

I
N
T
E
R

C
R
O
S
S

N
N

R
A
I
N

O
-
1
T
U
R
N

0
1

N
O
N
E

0
T
U
R
N
-
L

0
2

4
P

0
1

0
N

D
A
Y

I
N
J

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

8
1

F
O
R
-
Y

0
2
0

0
0
0

0
4

O
R
<
2
5

0
4
4
3
4

N
N

N
0
8
/
2
1
/
2
0
1
0

1
6

S
W
 
D
U
R
H
A
M
 
R
D

I
N
T
E
R

C
R
O
S
S

N
N

C
L
R

A
N
G
L
-
O
T
H

0
1

N
O
N
E

0
T
U
R
N
-
R

0
4

N
O
N
E

S
A

S
W
 
H
A
L
L
 
B
L
V
D

C
N

T
R
F
 
S
I
G
N
A
L

N
D
R
Y

T
U
R
N

P
R
V
T
E

N
 
-
W

0
0
0

0
0

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

I
N
J
C

3
1

F
O
R
-
Y

0
0
0

0
0
0

0
0

O
R
<
2
5

0
2

N
O
N
E

0
S
T
R
G
H
T

P
R
V
T
E

E
 
-
W

0
0
0

0
0

5
P

0
6

0
N

D
A
Y

P
D
O

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

1
6

F
O
R
-
Y

0
4
3

0
0
0

0
7

O
R
<
2
5

0
1
6
7
2

N
N

N
N

N
0
4
/
0
6
/
2
0
1
0

1
6

S
W
 
D
U
R
H
A
M
 
R
D

I
N
T
E
R

C
R
O
S
S

N
N

C
L
R

S
-
1
S
T
O
P

0
1

N
O
N
E

0
S
T
R
G
H
T

0
7

C
I
T
Y

T
U

S
W
 
H
A
L
L
 
B
L
V
D

W
T
R
F
 
S
I
G
N
A
L

N
D
R
Y

R
E
A
R

P
R
V
T
E

W
 
-
E

0
0
0

0
0

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

3
2

F
O
T
H
-
Y

0
0
0

0
0
0

0
0

N
-
R
E
S

0
2

N
O
N
E

0
S
T
O
P

P
R
V
T
E

W
 
-
E

0
1
1

0
0

O
R
<
2
5

- N
S

S
T
R
G
H
T

0
1

B
I
K
E

I
N
J
B

3
3

M
I
 
X
W
L
K

0
2
0

0
0
0

0
4

0
3
6
4
7

N
N

N
N

N
0
7
/
0
9
/
2
0
1
3

1
6

S
W
 
D
U
R
H
A
M
 
R
D

I
N
T
E
R

C
R
O
S
S

N
N

C
L
R

B
I
K
E

0
1

N
O
N
E

0
S
T
R
G
H
T

0
4

C
I
T
Y

T
U

0
S
W
 
H
A
L
L
 
B
L
V
D

E
T
R
F
 
S
I
G
N
A
L

N
D
R
Y

A
N
G
L

P
R
V
T
E

E
 
-
W

0
0
0

0
0

1
0
P

0
6

0
N

D
L
I
T

I
N
J

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

2
2

M
O
R
-
Y

0
0
0

0
0
0

0
0

9
A

0
6

0
N

D
A
Y

I
N
J

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

0
0

F
O
R
-
Y

0
2
6

0
0
0

0
7

U
N
K

0
1
7
9
5

N
N

N
0
4
/
0
9
/
2
0
1
3

1
6

S
W
 
D
U
R
H
A
M
 
R
D

I
N
T
E
R

C
R
O
S
S

N
N

C
L
R

S
-
1
S
T
O
P

0
1

N
O
N
E

0
S
T
R
G
H
T

0
7

N
O
N
E

T
U

0
S
W
 
H
A
L
L
 
B
L
V
D

E
T
R
F
 
S
I
G
N
A
L

N
D
R
Y

R
E
A
R

P
R
V
T
E

E
 
-
W

0
0
0

0
0

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

I
N
J
C

1
8

F
O
R
-
Y

0
0
0

0
0
0

0
0

O
R
<
2
5

0
2

N
O
N
E

0
S
T
O
P

P
R
V
T
E

E
 
-
W

0
1
1

0
0

5
P

0
6

0
N

D
A
Y

I
N
J

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

2
6

M
O
R
-
Y

0
4
3
,
0
2
6

0
0
0

0
7

O
R
<
2
5

0
5
9
7
1

N
N

N
N

N
1
0
/
3
1
/
2
0
1
2

1
6

S
W
 
D
U
R
H
A
M
 
R
D

I
N
T
E
R

C
R
O
S
S

N
N

C
L
D

S
-
1
S
T
O
P

0
1

N
O
N
E

0
S
T
R
G
H
T

0
7

C
I
T
Y

W
E

0
S
W
 
H
A
L
L
 
B
L
V
D

E
T
R
F
 
S
I
G
N
A
L

N
W
E
T

R
E
A
R

P
R
V
T
E

E
 
-
W

0
0
0

0
0

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

I
N
J
B

6
5

M
O
R
-
Y

0
0
0

0
0
0

0
0

O
R
<
2
5

0
2

N
O
N
E

0
S
T
O
P

P
R
V
T
E

E
 
-
W

0
1
1

0
0

4
P

0
6

0
N

D
A
Y

I
N
J

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

5
3

F
O
R
-
Y

0
4
3
,
0
2
6

0
0
0

0
7

O
R
<
2
5

0
3
4
0
6

N
N

N
N

N
0
7
/
0
3
/
2
0
1
2

1
6

S
W
 
D
U
R
H
A
M
 
R
D

I
N
T
E
R

C
R
O
S
S

N
N

C
L
R

S
-
1
S
T
O
P

0
1

N
O
N
E

0
S
T
R
G
H
T

0
7

C
I
T
Y

T
U

0
S
W
 
H
A
L
L
 
B
L
V
D

E
T
R
F
 
S
I
G
N
A
L

N
D
R
Y

R
E
A
R

P
R
V
T
E

E
 
-
W

0
0
0

0
0

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

I
N
J
C

4
3

M
O
R
-
Y

0
0
0

0
0
0

0
0

O
R
<
2
5

0
2

N
O
N
E

0
S
T
O
P

P
R
V
T
E

E
 
-
W

0
1
1

0
0

O
R
>
2
5

P
R

S
W

I
N
T
-
T
Y
P
E

S
P
C
L
 
U
S
E

S
D

E
A

U
C

O
D
A
T
E

C
L
A
S
S

C
I
T
Y
 
S
T
R
E
E
T

R
D
 
C
H
A
R

(
M
E
D
I
A
N
)

I
N
T
-
R
E
L

O
F
F
R
D

W
T
H
R

C
R
A
S
H

T
R
L
R
 
Q
T
Y

M
O
V
E

A
S

I
N
V
E
S
T

D
C

S
L

K
T
I
M
E

F
R
O
M

S
E
C
O
N
D
 
S
T
R
E
E
T

L
O
C
T
N

(
#
L
A
N
E
S
)

C
O
N
T
L

D
R
V
W
Y

L
I
G
H
T

S
V
R
T
Y

V
#

T
Y
P
E

T
O

P
#

T
Y
P
E

S
V
R
T
Y

E
X

R
E
S

L
O
C

E
R
R
O
R

A
C
T

E
V
E
N
T

C
A
U
S
E

S
E
R
#

E
L

G
H

R
D
A
Y

D
I
S
T

F
I
R
S
T
 
S
T
R
E
E
T

D
I
R
E
C
T

L
E
G
S

T
R
A
F
-

R
N
D
B
T

S
U
R
F

C
O
L
L

O
W
N
E
R

F
R
O
M

P
R
T
C

I
N
J

G
E

L
I
C
N
S

P
E
D



O
R
E
G
O
N
.
.
 
D
E
P
A
R
T
M
E
N
T
 
O
F
 
T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
-
 
T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
D
E
V
E
L
O
P
M
E
N
T
 
D
I
V
I
S
I
O
N

T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
D
A
T
A
 
S
E
C
T
I
O
N
 
-
 
C
R
A
S
H
 
A
N
A
Y
L
Y
S
I
S
 
A
N
D
 
R
E
P
O
R
T
I
N
G
 
U
N
I
T

U
R
B
A
N
 
N
O
N
-
S
Y
S
T
E
M
 
C
R
A
S
H
 
L
I
S
T
I
N
G

H
A
L
L
 
B
L
V
D
 
a
t
 
D
U
R
H
A
M
 
R
D
,
 
C
i
t
y
 
o
f
 
T
i
g
a
r
d
,
 
W
a
s
h
i
n
g
t
o
n
 
C
o
u
n
t
y
,
 
0
1
/
0
1
/
2
0
0
9
 
t
o
 
1
2
/
3
1
/
2
0
1
3

0
1
/
0
2
/
2
0
1
5

C
D
S
3
8
0

P
a
g
e
:
 
3

C
I
T
Y
 
O
F
 
T
I
G
A
R
D
,
 
W
A
S
H
I
N
G
T
O
N
 
C
O
U
N
T
Y

T
o
t
a
l
 
c
r
a
s
h
 
r
e
c
o
r
d
s
:
 
1
3

D
is

cl
ai

m
er

: T
he

 in
fo

rm
at

io
n 

co
nt

ai
ne

d 
in

 th
is

 re
po

rt 
is

 c
om

pi
le

d 
fro

m
 in

di
vi

du
al

 d
riv

er
 a

nd
 p

ol
ic

e 
cr

as
h 

re
po

rts
 s

ub
m

itt
ed

 to
 th

e 
O

re
go

n 
D

ep
ar

tm
en

t o
f T

ra
ns

po
rta

tio
n 

as
 re

qu
ire

d 
in

 O
R

S
 8

11
.7

20
. T

he
 C

ra
sh

 A
na

ly
si

s 
an

d 
R

ep
or

tin
g 

U
ni

t i
s 

co
m

m
itt

ed
 to

 p
ro

vi
di

ng
 th

e 
hi

gh
es

t q
ua

lit
y 

cr
as

h 
da

ta
 to

 c
us

to
m

er
s.

 H
ow

ev
er

, b
ec

au
se

 s
ub

m
itt

al
 o

f c
ra

sh
 re

po
rt 

fo
rm

s 
is

 
th

e 
re

sp
on

si
bi

lit
y 

of
 th

e 
in

di
vi

du
al

 d
riv

er
, t

he
 C

ra
sh

 A
na

ly
si

s 
an

d 
R

ep
or

tin
g 

U
ni

t c
an

 n
ot

 g
ua

ra
nt

ee
 th

at
 a

ll 
qu

al
ify

in
g 

cr
as

he
s 

ar
e 

re
pr

es
en

te
d 

no
r c

an
 a

ss
ur

an
ce

s 
be

 m
ad

e 
th

at
 a

ll 
de

ta
ils

 p
er

ta
in

in
g 

to
 a

 s
in

gl
e 

cr
as

h 
ar

e 
ac

cu
ra

te
. N

ot
e:

 L
eg

is
la

tiv
e 

ch
an

ge
s 

to
 D

M
V

's
 v

eh
ic

le
 c

ra
sh

 re
po

rti
ng

 re
qu

ire
m

en
t, 

ef
fe

ct
iv

e 
01

/0
1/

20
04

, m
ay

 re
su

lt 
in

 fe
w

er
 p

ro
pe

rty
 

da
m

ag
e 

on
ly

 c
ra

sh
es

 b
ei

ng
 e

lig
ib

le
 fo

r i
nc

lu
si

on
 in

 th
e 

S
ta

te
w

id
e 

C
ra

sh
 D

at
a 

Fi
le

.

3
P

0
2

0
N

D
A
Y

I
N
J

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

I
N
J
B

2
1

F
O
R
-
Y

0
0
0

0
0
0

0
0

O
R
<
2
5

0
7
3
9
9

N
N

N
1
2
/
1
8
/
2
0
1
3

1
6

S
W
 
D
U
R
H
A
M
 
R
D

I
N
T
E
R

C
R
O
S
S

N
N

C
L
R

O
-
1
T
U
R
N

0
1

N
O
N
E

0
S
T
R
G
H
T

0
2

N
O
N
E

W
E

S
W
 
H
A
L
L
 
B
L
V
D

C
N

T
R
F
 
S
I
G
N
A
L

N
D
R
Y

T
U
R
N

P
R
V
T
E

E
 
-
W

0
0
0

0
0

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

N
O
N
E

2
7

F
O
T
H
-
Y

0
2
8

0
0
0

0
2

N
-
R
E
S

0
2

N
O
N
E

0
T
U
R
N
-
L

P
R
V
T
E

W
 
-
N

0
0
0

0
0

O
R
<
2
5

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

I
N
J
C

3
6

F
O
R
-
Y

0
0
0

0
0
0

0
0

8
A

0
2

0
N

D
A
Y

I
N
J

P
S
N
G
R
 
C
A
R

0
1

D
R
V
R

I
N
J
C

4
1

F
O
R
-
Y

0
0
4
,
0
2
8

0
0
0

0
2

C
I
T
Y

T
U

S
W
 
H
A
L
L
 
B
L
V
D

C
N

T
R
F
 
S
I
G
N
A
L

N
W
E
T

T
U
R
N

P
R
V
T
E

W
 
-
N

0
0
0

0
0

O
R
<
2
5

P
R
V
T
E

E
 
-
W

0
0
1

0
0

0
2

N
O
N
E

0
S
T
R
G
H
T

P
R

S
W

I
N
T
-
T
Y
P
E

S
P
C
L
 
U
S
E

S
D

E
A

U
C

O
D
A
T
E

C
L
A
S
S

C
I
T
Y
 
S
T
R
E
E
T

R
D
 
C
H
A
R

(
M
E
D
I
A
N
)

I
N
T
-
R
E
L

O
F
F
R
D

W
T
H
R

C
R
A
S
H

T
R
L
R
 
Q
T
Y

M
O
V
E

A
S

I
N
V
E
S
T

D
C

S
L

K
T
I
M
E

F
R
O
M

S
E
C
O
N
D
 
S
T
R
E
E
T

L
O
C
T
N

(
#
L
A
N
E
S
)

C
O
N
T
L

D
R
V
W
Y

L
I
G
H
T

S
V
R
T
Y

V
#

T
Y
P
E

T
O

P
#

T
Y
P
E

S
V
R
T
Y

E
X

R
E
S

L
O
C

E
R
R
O
R

A
C
T

E
V
E
N
T

C
A
U
S
E

S
E
R
#

E
L

G
H

R
D
A
Y

D
I
S
T

F
I
R
S
T
 
S
T
R
E
E
T

D
I
R
E
C
T

L
E
G
S

T
R
A
F
-

R
N
D
B
T

S
U
R
F

C
O
L
L

O
W
N
E
R

F
R
O
M

P
R
T
C

I
N
J

G
E

L
I
C
N
S

P
E
D



HCM Signalized Intersection Capacity Analysis Heritage Crossing
1: SW Sattler Street & SW Hall Blvd Existing AM Peak Hour

5/20/2013 Synchro 6 Light Report
LANCASTER ENGINEERING Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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 1.00 0.98 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
Frt 1.00 0.89 1.00 0.89 1.00 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1783 1669 1626 1498 1719 1803 1702 1755
Flt Permitted 0.74 1.00 0.39 1.00 0.13 1.00 0.33 1.00
Satd. Flow (perm) 1384 1669 675 1498 240 1803 588 1755
Volume (vph) 380 71 214 14 6 18 58 401 8 7 480 67
Peak-hour factor, PHF 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
Adj. Flow (vph) 475 89 268 18 8 22 72 501 10 9 600 84
RTOR Reduction (vph) 0 110 0 0 14 0 0 1 0 0 5 0
Lane Group Flow (vph) 475 247 0 18 16 0 72 510 0 9 679 0
Confl. Peds. (#/hr) 1 1 1 1 1 1
Heavy Vehicles (%) 1% 1% 1% 11% 11% 11% 5% 5% 5% 6% 6% 6%
Turn Type Perm Perm pm+pt pm+pt
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 31.9 31.9 32.4 32.4 42.5 39.7 38.3 37.6
Effective Green, g (s) 32.4 32.4 32.4 32.4 43.0 40.2 38.8 38.1
Actuated g/C Ratio 0.38 0.38 0.38 0.38 0.50 0.47 0.45 0.45
Clearance Time (s) 4.5 4.5 4.0 4.0 4.0 4.5 4.0 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 526 634 256 569 170 850 277 784
v/s Ratio Prot 0.15 0.01 c0.01 0.28 0.00 c0.39
v/s Ratio Perm c0.34 0.03 0.20 0.01
v/c Ratio 0.90 0.39 0.07 0.03 0.42 0.60 0.03 0.87
Uniform Delay, d1 25.0 19.2 16.9 16.6 15.7 16.6 13.6 21.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.7 0.4 0.1 0.0 1.7 1.2 0.0 9.9
Delay (s) 43.7 19.6 17.0 16.6 17.4 17.8 13.6 31.2
Level of Service D B B B B B B C
Approach Delay (s) 33.4 16.7 17.8 31.0
Approach LOS C B B C

Intersection Summary
HCM Average Control Delay 28.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 85.3 Sum of lost time (s) 16.0
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 11 22 446 11 43 672
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 13 26 525 13 51 791
Pedestrians 2
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 782
pX, platoon unblocked 0.69
vC, conflicting volume 1425 533 540
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1616 533 540
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 83 95 95
cM capacity (veh/h) 75 546 1012

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 39 538 51 791
Volume Left 13 0 51 0
Volume Right 26 13 0 0
cSH 176 1700 1012 1700
Volume to Capacity 0.22 0.32 0.05 0.47
Queue Length 95th (ft) 20 0 4 0
Control Delay (s) 31.2 0.0 8.7 0.0
Lane LOS D A
Approach Delay (s) 31.2 0.0 0.5
Approach LOS D

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 45.4% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 4 24 426 6 19 674
Peak Hour Factor 0.76 0.76 0.76 0.76 0.76 0.76
Hourly flow rate (vph) 5 32 561 8 25 887
Pedestrians 3 2
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 1078 1132
pX, platoon unblocked 0.73 0.98 0.98
vC, conflicting volume 1504 569 571
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1655 562 564
tC, single (s) 6.4 6.2 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.3
p0 queue free % 93 94 97
cM capacity (veh/h) 76 512 969

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 37 568 25 887
Volume Left 5 0 25 0
Volume Right 32 8 0 0
cSH 281 1700 969 1700
Volume to Capacity 0.13 0.33 0.03 0.52
Queue Length 95th (ft) 11 0 2 0
Control Delay (s) 19.7 0.0 8.8 0.0
Lane LOS C A
Approach Delay (s) 19.7 0.0 0.2
Approach LOS C

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 46.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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 1.00 1.00 0.97 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.94 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 0.95 1.00
Satd. Flow (prot) 1735 1818 1733 1827 1513 1516 1703 1491
Flt Permitted 0.35 1.00 0.18 1.00 1.00 0.99 0.95 1.00
Satd. Flow (perm) 639 1818 333 1827 1513 1516 1703 1491
Volume (vph) 200 537 13 25 272 156 4 12 13 370 23 267
Peak-hour factor, PHF 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Adj. Flow (vph) 238 639 15 30 324 186 5 14 15 440 27 318
RTOR Reduction (vph) 0 1 0 0 0 124 0 15 0 0 220 0
Lane Group Flow (vph) 238 653 0 30 324 62 0 19 0 440 125 0
Confl. Peds. (#/hr) 2 23 23 2 8 8
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 4% 4% 4% 4% 4% 4% 17% 17% 17% 6% 6% 6%
Turn Type pm+pt pm+pt Perm Split Split
Protected Phases 5 2 1 6 4 4 8 8
Permitted Phases 2 6 6
Actuated Green, G (s) 36.0 30.1 25.5 23.6 23.6 1.9 21.8 21.8
Effective Green, g (s) 36.5 30.6 26.0 24.1 24.1 1.9 22.3 22.3
Actuated g/C Ratio 0.50 0.42 0.36 0.33 0.33 0.03 0.31 0.31
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.0 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 447 765 156 606 502 40 522 457
v/s Ratio Prot c0.06 c0.36 0.01 0.18 c0.01 c0.26 0.08
v/s Ratio Perm 0.21 0.06 0.04
v/c Ratio 0.53 0.85 0.19 0.53 0.12 0.48 0.84 0.27
Uniform Delay, d1 11.5 19.0 16.6 19.7 16.9 34.9 23.6 19.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 9.1 0.6 0.9 0.1 9.0 11.8 0.3
Delay (s) 12.7 28.2 17.2 20.7 17.0 43.9 35.4 19.4
Level of Service B C B C B D D B
Approach Delay (s) 24.0 19.2 43.9 28.3
Approach LOS C B D C

Intersection Summary
HCM Average Control Delay 24.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 72.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 69.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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 1.00 0.99 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
Frt 1.00 0.88 1.00 0.97 1.00 1.00 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1783 1652 1752 1773 1770 1855 1787 1733
Flt Permitted 0.74 1.00 0.71 1.00 0.18 1.00 0.49 1.00
Satd. Flow (perm) 1394 1652 1308 1773 330 1855 916 1733
Volume (vph) 105 13 58 10 16 5 135 432 11 13 483 400
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) 109 14 60 10 17 5 141 450 11 14 503 417
RTOR Reduction (vph) 0 52 0 0 4 0 0 1 0 0 30 0
Lane Group Flow (vph) 109 22 0 10 18 0 141 460 0 14 890 0
Confl. Peds. (#/hr) 1 1 2 2
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 1% 1% 1% 3% 3% 3% 2% 2% 2% 1% 1% 1%
Turn Type Perm Perm pm+pt pm+pt
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 9.9 9.9 10.4 10.4 59.9 56.4 54.3 53.6
Effective Green, g (s) 10.4 10.4 10.4 10.4 60.4 56.9 54.8 54.1
Actuated g/C Ratio 0.13 0.13 0.13 0.13 0.75 0.71 0.68 0.68
Clearance Time (s) 4.5 4.5 4.0 4.0 4.0 4.5 4.0 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 181 215 170 230 312 1319 635 1172
v/s Ratio Prot 0.01 0.01 c0.02 0.25 0.00 c0.51
v/s Ratio Perm c0.08 0.01 0.32 0.01
v/c Ratio 0.60 0.10 0.06 0.08 0.45 0.35 0.02 0.76
Uniform Delay, d1 32.8 30.7 30.5 30.6 8.1 4.4 4.0 8.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.5 0.2 0.1 0.1 1.0 0.2 0.0 2.9
Delay (s) 38.4 30.9 30.7 30.7 9.1 4.6 4.0 11.5
Level of Service D C C C A A A B
Approach Delay (s) 35.4 30.7 5.7 11.4
Approach LOS D C A B

Intersection Summary
HCM Average Control Delay 12.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 79.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 4 23 549 6 15 536
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Hourly flow rate (vph) 4 24 572 6 16 558
Pedestrians 5
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 782
pX, platoon unblocked
vC, conflicting volume 1170 580 583
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1170 580 583
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 98 95 98
cM capacity (veh/h) 209 512 987

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 28 578 16 558
Volume Left 4 0 16 0
Volume Right 24 6 0 0
cSH 422 1700 987 1700
Volume to Capacity 0.07 0.34 0.02 0.33
Queue Length 95th (ft) 5 0 1 0
Control Delay (s) 14.1 0.0 8.7 0.0
Lane LOS B A
Approach Delay (s) 14.1 0.0 0.2
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 39.3% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 6 22 541 9 21 517
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Hourly flow rate (vph) 7 24 595 10 23 568
Pedestrians 4 1
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 1078 1132
pX, platoon unblocked
vC, conflicting volume 1218 604 608
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1218 604 608
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 97 95 98
cM capacity (veh/h) 192 492 967

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 31 604 23 568
Volume Left 7 0 23 0
Volume Right 24 10 0 0
cSH 369 1700 967 1700
Volume to Capacity 0.08 0.36 0.02 0.33
Queue Length 95th (ft) 7 0 2 0
Control Delay (s) 15.6 0.0 8.8 0.0
Lane LOS C A
Approach Delay (s) 15.6 0.0 0.3
Approach LOS C

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 39.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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 1.00 1.00 0.97 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.95 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 0.95 1.00
Satd. Flow (prot) 1755 1859 1760 1863 1537 1723 1770 1501
Flt Permitted 0.16 1.00 0.47 1.00 1.00 0.99 0.95 1.00
Satd. Flow (perm) 302 1859 875 1863 1537 1723 1770 1501
Volume (vph) 170 435 5 5 643 334 12 22 23 281 10 206
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) 177 453 5 5 670 348 12 23 24 293 10 215
RTOR Reduction (vph) 0 0 0 0 0 119 0 21 0 0 169 0
Lane Group Flow (vph) 177 458 0 5 670 229 0 38 0 293 56 0
Confl. Peds. (#/hr) 3 9 9 3 2 2
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 6%
Bus Blockages (#/hr) 2 0 0 0 0 0 0 0 0 0 0 0
Turn Type pm+pt pm+pt Perm Split Split
Protected Phases 5 2 1 6 4 4 8 8
Permitted Phases 2 6 6
Actuated Green, G (s) 53.7 49.1 42.4 41.8 41.8 3.5 19.1 19.1
Effective Green, g (s) 54.2 49.6 42.9 42.3 42.3 4.0 19.1 19.1
Actuated g/C Ratio 0.61 0.56 0.48 0.47 0.47 0.04 0.21 0.21
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.5 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 312 1033 426 882 728 77 379 321
v/s Ratio Prot c0.05 0.25 0.00 c0.36 c0.02 c0.17 0.04
v/s Ratio Perm 0.29 0.01 0.15
v/c Ratio 0.57 0.44 0.01 0.76 0.31 0.49 0.77 0.17
Uniform Delay, d1 13.3 11.7 12.1 19.3 14.5 41.7 33.1 28.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 0.3 0.0 3.8 0.2 4.9 9.4 0.3
Delay (s) 15.7 12.0 12.1 23.1 14.8 46.6 42.5 28.9
Level of Service B B B C B D D C
Approach Delay (s) 13.0 20.2 46.6 36.6
Approach LOS B C D D

Intersection Summary
HCM Average Control Delay 22.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 89.3 Sum of lost time (s) 16.0
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Heritage Crossing
1: SW Sattler Street & SW Hall Blvd 2017 Background AM Peak Hour

5/20/2013 Synchro 6 Light Report
LANCASTER ENGINEERING Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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 1.00 0.98 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
Frt 1.00 0.89 1.00 0.89 1.00 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1782 1669 1626 1493 1719 1803 1702 1753
Flt Permitted 0.74 1.00 0.38 1.00 0.12 1.00 0.32 1.00
Satd. Flow (perm) 1381 1669 646 1493 213 1803 567 1753
Volume (vph) 403 75 227 15 6 19 62 405 8 7 485 71
Peak-hour factor, PHF 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
Adj. Flow (vph) 504 94 284 19 8 24 78 506 10 9 606 89
RTOR Reduction (vph) 0 108 0 0 15 0 0 1 0 0 6 0
Lane Group Flow (vph) 504 270 0 19 17 0 78 515 0 9 689 0
Confl. Peds. (#/hr) 1 1 1 1 1 1
Heavy Vehicles (%) 1% 1% 1% 11% 11% 11% 5% 5% 5% 6% 6% 6%
Turn Type Perm Perm pm+pt pm+pt
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 34.7 34.7 35.2 35.2 44.1 41.3 39.9 39.2
Effective Green, g (s) 35.2 35.2 35.2 35.2 44.6 41.8 40.4 39.7
Actuated g/C Ratio 0.39 0.39 0.39 0.39 0.50 0.47 0.45 0.44
Clearance Time (s) 4.5 4.5 4.0 4.0 4.0 4.5 4.0 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 542 655 254 586 153 840 264 776
v/s Ratio Prot 0.16 0.01 c0.02 0.29 0.00 c0.39
v/s Ratio Perm c0.36 0.03 0.24 0.02
v/c Ratio 0.93 0.41 0.07 0.03 0.51 0.61 0.03 0.89
Uniform Delay, d1 26.1 19.7 17.1 16.8 17.3 17.9 14.6 23.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.4 0.4 0.1 0.0 2.7 1.3 0.1 12.0
Delay (s) 48.5 20.2 17.2 16.8 20.0 19.2 14.6 35.0
Level of Service D C B B B B B D
Approach Delay (s) 36.4 16.9 19.3 34.7
Approach LOS D B B C

Intersection Summary
HCM Average Control Delay 30.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 89.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 72.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 11 23 451 12 46 679
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 13 27 531 14 54 799
Pedestrians 2
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 782
pX, platoon unblocked 0.68
vC, conflicting volume 1447 540 547
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1656 540 547
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 81 95 95
cM capacity (veh/h) 69 541 1006

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 40 545 54 799
Volume Left 13 0 54 0
Volume Right 27 14 0 0
cSH 169 1700 1006 1700
Volume to Capacity 0.24 0.32 0.05 0.47
Queue Length 95th (ft) 22 0 4 0
Control Delay (s) 32.8 0.0 8.8 0.0
Lane LOS D A
Approach Delay (s) 32.8 0.0 0.6
Approach LOS D

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 45.7% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 4 25 431 6 20 681
Peak Hour Factor 0.76 0.76 0.76 0.76 0.76 0.76
Hourly flow rate (vph) 5 33 567 8 26 896
Pedestrians 3 2
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 1078 1132
pX, platoon unblocked 0.73 0.97 0.97
vC, conflicting volume 1523 576 578
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1647 561 564
tC, single (s) 6.4 6.2 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.3
p0 queue free % 93 93 97
cM capacity (veh/h) 76 504 953

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 38 575 26 896
Volume Left 5 0 26 0
Volume Right 33 8 0 0
cSH 284 1700 953 1700
Volume to Capacity 0.13 0.34 0.03 0.53
Queue Length 95th (ft) 11 0 2 0
Control Delay (s) 19.6 0.0 8.9 0.0
Lane LOS C A
Approach Delay (s) 19.6 0.0 0.3
Approach LOS C

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 46.5% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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 1.00 1.00 0.97 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.94 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 0.95 1.00
Satd. Flow (prot) 1735 1817 1736 1827 1513 1510 1703 1489
Flt Permitted 0.33 1.00 0.16 1.00 1.00 0.99 0.95 1.00
Satd. Flow (perm) 595 1817 295 1827 1513 1510 1703 1489
Volume (vph) 212 570 14 27 289 166 4 12 14 393 23 283
Peak-hour factor, PHF 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Adj. Flow (vph) 252 679 17 32 344 198 5 14 17 468 27 337
RTOR Reduction (vph) 0 1 0 0 0 133 0 17 0 0 231 0
Lane Group Flow (vph) 252 695 0 32 344 65 0 19 0 468 133 0
Confl. Peds. (#/hr) 2 23 23 2 8 8
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 4% 4% 4% 4% 4% 4% 17% 17% 17% 6% 6% 6%
Turn Type pm+pt pm+pt Perm Split Split
Protected Phases 5 2 1 6 4 4 8 8
Permitted Phases 2 6 6
Actuated Green, G (s) 36.9 31.0 26.2 24.3 24.3 1.9 23.2 23.2
Effective Green, g (s) 37.4 31.5 26.7 24.8 24.8 1.9 23.7 23.7
Actuated g/C Ratio 0.50 0.42 0.36 0.33 0.33 0.03 0.32 0.32
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.0 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 427 763 142 604 500 38 538 471
v/s Ratio Prot c0.07 c0.38 0.01 0.19 c0.01 c0.27 0.09
v/s Ratio Perm 0.23 0.07 0.04
v/c Ratio 0.59 0.91 0.23 0.57 0.13 0.51 0.87 0.28
Uniform Delay, d1 12.3 20.4 17.8 20.7 17.6 36.1 24.2 19.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 15.0 0.8 1.2 0.1 11.1 14.0 0.3
Delay (s) 14.5 35.4 18.6 21.9 17.7 47.2 38.2 19.6
Level of Service B D B C B D D B
Approach Delay (s) 29.8 20.3 47.2 30.1
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 27.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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 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
Frt 1.00 0.88 1.00 0.97 1.00 1.00 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1783 1652 1752 1776 1770 1855 1787 1730
Flt Permitted 0.74 1.00 0.70 1.00 0.16 1.00 0.49 1.00
Satd. Flow (perm) 1393 1652 1300 1776 296 1855 920 1730
Volume (vph) 111 14 62 11 17 5 143 437 12 14 488 424
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) 116 15 65 11 18 5 149 455 12 15 508 442
RTOR Reduction (vph) 0 57 0 0 4 0 0 1 0 0 31 0
Lane Group Flow (vph) 116 23 0 11 19 0 149 466 0 15 919 0
Confl. Peds. (#/hr) 1 1 2 2
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 1% 1% 1% 3% 3% 3% 2% 2% 2% 1% 1% 1%
Turn Type Perm Perm pm+pt pm+pt
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 10.1 10.1 10.6 10.6 62.9 58.7 55.9 55.2
Effective Green, g (s) 10.6 10.6 10.6 10.6 63.4 59.2 56.4 55.7
Actuated g/C Ratio 0.13 0.13 0.13 0.13 0.77 0.72 0.68 0.68
Clearance Time (s) 4.5 4.5 4.0 4.0 4.0 4.5 4.0 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 179 212 167 228 303 1331 636 1168
v/s Ratio Prot 0.01 0.01 c0.03 0.25 0.00 c0.53
v/s Ratio Perm c0.08 0.01 0.35 0.02
v/c Ratio 0.65 0.11 0.07 0.08 0.49 0.35 0.02 0.79
Uniform Delay, d1 34.2 31.8 31.6 31.7 9.5 4.4 4.2 9.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.8 0.2 0.2 0.2 1.3 0.2 0.0 3.6
Delay (s) 42.0 32.0 31.8 31.8 10.7 4.6 4.2 12.9
Level of Service D C C C B A A B
Approach Delay (s) 37.9 31.8 6.0 12.7
Approach LOS D C A B

Intersection Summary
HCM Average Control Delay 13.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 82.5 Sum of lost time (s) 16.0
Intersection Capacity Utilization 82.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 4 24 555 6 16 542
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Hourly flow rate (vph) 4 25 578 6 17 565
Pedestrians 5
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 782
pX, platoon unblocked
vC, conflicting volume 1184 586 589
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1184 586 589
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 98 95 98
cM capacity (veh/h) 205 508 982

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 29 584 17 565
Volume Left 4 0 17 0
Volume Right 25 6 0 0
cSH 419 1700 982 1700
Volume to Capacity 0.07 0.34 0.02 0.33
Queue Length 95th (ft) 6 0 1 0
Control Delay (s) 14.2 0.0 8.7 0.0
Lane LOS B A
Approach Delay (s) 14.2 0.0 0.3
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 39.6% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 6 23 547 10 22 522
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Hourly flow rate (vph) 7 25 601 11 24 574
Pedestrians 4 1
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 1078 1132
pX, platoon unblocked
vC, conflicting volume 1233 612 616
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1233 612 616
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 96 95 97
cM capacity (veh/h) 188 488 961

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 32 612 24 574
Volume Left 7 0 24 0
Volume Right 25 11 0 0
cSH 367 1700 961 1700
Volume to Capacity 0.09 0.36 0.03 0.34
Queue Length 95th (ft) 7 0 2 0
Control Delay (s) 15.7 0.0 8.8 0.0
Lane LOS C A
Approach Delay (s) 15.7 0.0 0.4
Approach LOS C

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 39.7% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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 1.00 1.00 0.97 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.95 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 0.95 1.00
Satd. Flow (prot) 1755 1859 1761 1863 1536 1723 1770 1499
Flt Permitted 0.13 1.00 0.44 1.00 1.00 0.99 0.95 1.00
Satd. Flow (perm) 248 1859 823 1863 1536 1723 1770 1499
Volume (vph) 180 462 5 5 682 354 13 22 24 298 10 219
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) 188 481 5 5 710 369 14 23 25 310 10 228
RTOR Reduction (vph) 0 0 0 0 0 119 0 21 0 0 178 0
Lane Group Flow (vph) 188 486 0 5 710 250 0 41 0 310 60 0
Confl. Peds. (#/hr) 3 9 9 3 2 2
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 6%
Bus Blockages (#/hr) 2 0 0 0 0 0 0 0 0 0 0 0
Turn Type pm+pt pm+pt Perm Split Split
Protected Phases 5 2 1 6 4 4 8 8
Permitted Phases 2 6 6
Actuated Green, G (s) 57.6 53.0 45.8 45.2 45.2 4.5 21.0 21.0
Effective Green, g (s) 58.1 53.5 46.3 45.7 45.7 5.0 21.0 21.0
Actuated g/C Ratio 0.60 0.56 0.48 0.48 0.48 0.05 0.22 0.22
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.5 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 282 1035 402 886 730 90 387 328
v/s Ratio Prot c0.06 0.26 0.00 c0.38 c0.02 c0.18 0.04
v/s Ratio Perm 0.35 0.01 0.16
v/c Ratio 0.67 0.47 0.01 0.80 0.34 0.46 0.80 0.18
Uniform Delay, d1 16.0 12.8 13.0 21.4 15.8 44.2 35.6 30.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.8 0.3 0.0 5.3 0.3 3.7 11.3 0.3
Delay (s) 21.8 13.1 13.0 26.6 16.1 47.9 46.9 30.8
Level of Service C B B C B D D C
Approach Delay (s) 15.5 23.0 47.9 39.9
Approach LOS B C D D

Intersection Summary
HCM Average Control Delay 25.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 96.1 Sum of lost time (s) 16.0
Intersection Capacity Utilization 79.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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 1.00 0.98 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
Frt 1.00 0.89 1.00 0.89 1.00 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1782 1672 1626 1493 1719 1804 1702 1752
Flt Permitted 0.74 1.00 0.39 1.00 0.11 1.00 0.30 1.00
Satd. Flow (perm) 1381 1672 669 1493 201 1804 537 1752
Volume (vph) 408 75 217 15 6 19 58 421 8 7 490 73
Peak-hour factor, PHF 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
Adj. Flow (vph) 510 94 271 19 8 24 72 526 10 9 612 91
RTOR Reduction (vph) 0 103 0 0 15 0 0 1 0 0 6 0
Lane Group Flow (vph) 510 262 0 19 17 0 72 535 0 9 697 0
Confl. Peds. (#/hr) 1 1 1 1 1 1
Heavy Vehicles (%) 1% 1% 1% 11% 11% 11% 5% 5% 5% 6% 6% 6%
Turn Type Perm Perm pm+pt pm+pt
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 35.1 35.1 35.6 35.6 44.8 41.9 40.4 39.7
Effective Green, g (s) 35.6 35.6 35.6 35.6 45.3 42.4 40.9 40.2
Actuated g/C Ratio 0.39 0.39 0.39 0.39 0.50 0.47 0.45 0.44
Clearance Time (s) 4.5 4.5 4.0 4.0 4.0 4.5 4.0 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 542 656 263 586 149 843 251 777
v/s Ratio Prot 0.16 0.01 c0.02 0.30 0.00 c0.40
v/s Ratio Perm c0.37 0.03 0.23 0.02
v/c Ratio 0.94 0.40 0.07 0.03 0.48 0.64 0.04 0.90
Uniform Delay, d1 26.5 19.8 17.2 16.9 17.6 18.3 14.9 23.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.8 0.4 0.1 0.0 2.5 1.6 0.1 13.0
Delay (s) 51.3 20.2 17.3 17.0 20.0 19.9 14.9 36.4
Level of Service D C B B C B B D
Approach Delay (s) 38.3 17.1 19.9 36.1
Approach LOS D B B D

Intersection Summary
HCM Average Control Delay 32.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 90.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 72.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 15 0 28 11 0 23 10 447 12 46 669 5
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Hourly flow rate (vph) 18 0 33 13 0 27 12 526 14 54 787 6
Pedestrians 2
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 782
pX, platoon unblocked 0.67 0.67 0.67 0.67 0.67 0.67
vC, conflicting volume 1475 1464 790 1487 1460 535 793 542
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1704 1688 688 1722 1682 535 693 542
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 60 100 89 67 100 95 98 95
cM capacity (veh/h) 44 58 301 40 59 544 608 1010

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 51 40 12 540 54 793
Volume Left 18 13 12 0 54 0
Volume Right 33 27 0 14 0 6
cSH 98 106 608 1700 1010 1700
Volume to Capacity 0.51 0.38 0.02 0.32 0.05 0.47
Queue Length 95th (ft) 57 38 1 0 4 0
Control Delay (s) 75.0 57.9 11.0 0.0 8.8 0.0
Lane LOS F F B A
Approach Delay (s) 75.0 57.9 0.2 0.6
Approach LOS F F

Intersection Summary
Average Delay 4.5
Intersection Capacity Utilization 48.4% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 4 25 437 6 20 699
Peak Hour Factor 0.76 0.76 0.76 0.76 0.76 0.76
Hourly flow rate (vph) 5 33 575 8 26 920
Pedestrians 3 2
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 1078 1132
pX, platoon unblocked 0.73 0.96 0.96
vC, conflicting volume 1554 584 586
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1679 567 569
tC, single (s) 6.4 6.2 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.3
p0 queue free % 93 93 97
cM capacity (veh/h) 73 497 943

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 38 583 26 920
Volume Left 5 0 26 0
Volume Right 33 8 0 0
cSH 276 1700 943 1700
Volume to Capacity 0.14 0.34 0.03 0.54
Queue Length 95th (ft) 12 0 2 0
Control Delay (s) 20.1 0.0 8.9 0.0
Lane LOS C A
Approach Delay (s) 20.1 0.0 0.2
Approach LOS C

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 47.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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 1.00 1.00 0.97 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.94 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 0.95 1.00
Satd. Flow (prot) 1735 1817 1736 1827 1513 1510 1703 1488
Flt Permitted 0.32 1.00 0.16 1.00 1.00 0.99 0.95 1.00
Satd. Flow (perm) 586 1817 296 1827 1513 1510 1703 1488
Volume (vph) 213 563 14 27 287 171 4 12 14 409 23 285
Peak-hour factor, PHF 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Adj. Flow (vph) 254 670 17 32 342 204 5 14 17 487 27 339
RTOR Reduction (vph) 0 1 0 0 0 138 0 17 0 0 228 0
Lane Group Flow (vph) 254 686 0 32 342 66 0 19 0 487 138 0
Confl. Peds. (#/hr) 2 23 23 2 8 8
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 4% 4% 4% 4% 4% 4% 17% 17% 17% 6% 6% 6%
Turn Type pm+pt pm+pt Perm Split Split
Protected Phases 5 2 1 6 4 4 8 8
Permitted Phases 2 6 6
Actuated Green, G (s) 36.9 30.9 26.2 24.2 24.2 2.0 24.4 24.4
Effective Green, g (s) 37.4 31.4 26.7 24.7 24.7 2.0 24.9 24.9
Actuated g/C Ratio 0.49 0.41 0.35 0.32 0.32 0.03 0.33 0.33
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.0 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 418 748 141 591 490 40 556 486
v/s Ratio Prot c0.07 c0.38 0.01 0.19 c0.01 c0.29 0.09
v/s Ratio Perm 0.23 0.07 0.04
v/c Ratio 0.61 0.92 0.23 0.58 0.13 0.49 0.88 0.28
Uniform Delay, d1 12.9 21.2 18.4 21.5 18.2 36.6 24.2 19.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 15.9 0.8 1.4 0.1 9.0 14.4 0.3
Delay (s) 15.4 37.2 19.2 22.8 18.4 45.7 38.6 19.4
Level of Service B D B C B D D B
Approach Delay (s) 31.3 21.1 45.7 30.4
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 28.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 76.3 Sum of lost time (s) 16.0
Intersection Capacity Utilization 73.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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 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
Frt 1.00 0.88 1.00 0.97 1.00 1.00 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1783 1658 1752 1776 1770 1855 1787 1732
Flt Permitted 0.74 1.00 0.71 1.00 0.15 1.00 0.48 1.00
Satd. Flow (perm) 1393 1658 1310 1776 276 1855 903 1732
Volume (vph) 114 14 55 11 17 5 131 448 12 14 506 429
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) 119 15 57 11 18 5 136 467 12 15 527 447
RTOR Reduction (vph) 0 50 0 0 4 0 0 1 0 0 29 0
Lane Group Flow (vph) 119 22 0 11 19 0 136 478 0 15 945 0
Confl. Peds. (#/hr) 1 1 2 2
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 1% 1% 1% 3% 3% 3% 2% 2% 2% 1% 1% 1%
Turn Type Perm Perm pm+pt pm+pt
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 9.9 9.9 10.4 10.4 62.1 58.1 55.5 54.8
Effective Green, g (s) 10.4 10.4 10.4 10.4 62.6 58.6 56.0 55.3
Actuated g/C Ratio 0.13 0.13 0.13 0.13 0.77 0.72 0.69 0.68
Clearance Time (s) 4.5 4.5 4.0 4.0 4.0 4.5 4.0 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 177 211 167 226 285 1331 627 1172
v/s Ratio Prot 0.01 0.01 c0.02 0.26 0.00 c0.55
v/s Ratio Perm c0.09 0.01 0.34 0.02
v/c Ratio 0.67 0.11 0.07 0.08 0.48 0.36 0.02 0.81
Uniform Delay, d1 34.0 31.5 31.4 31.4 9.8 4.4 4.1 9.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.6 0.2 0.2 0.2 1.3 0.2 0.0 4.1
Delay (s) 43.7 31.8 31.5 31.6 11.1 4.6 4.1 13.5
Level of Service D C C C B A A B
Approach Delay (s) 39.2 31.6 6.0 13.4
Approach LOS D C A B

Intersection Summary
HCM Average Control Delay 13.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 81.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 83.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Volume (veh/h) 11 0 18 4 0 24 32 543 6 16 535 18
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Hourly flow rate (vph) 11 0 19 4 0 25 33 566 6 17 557 19
Pedestrians 5
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 782
pX, platoon unblocked
vC, conflicting volume 1257 1244 567 1250 1250 574 576 577
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1257 1244 567 1250 1250 574 576 577
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 92 100 96 97 100 95 97 98
cM capacity (veh/h) 135 165 523 138 164 516 997 992

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 30 29 33 572 17 576
Volume Left 11 4 33 0 17 0
Volume Right 19 25 0 6 0 19
cSH 250 371 997 1700 992 1700
Volume to Capacity 0.12 0.08 0.03 0.34 0.02 0.34
Queue Length 95th (ft) 10 6 3 0 1 0
Control Delay (s) 21.4 15.5 8.7 0.0 8.7 0.0
Lane LOS C C A A
Approach Delay (s) 21.4 15.5 0.5 0.2
Approach LOS C C

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 39.6% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 6 23 567 10 22 533
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Hourly flow rate (vph) 7 25 623 11 24 586
Pedestrians 4 1
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 1078 1132
pX, platoon unblocked
vC, conflicting volume 1267 634 638
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1267 634 638
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 96 95 97
cM capacity (veh/h) 179 474 943

Direction, Lane # WB 1 NB 1 SB 1 SB 2
Volume Total 32 634 24 586
Volume Left 7 0 24 0
Volume Right 25 11 0 0
cSH 354 1700 943 1700
Volume to Capacity 0.09 0.37 0.03 0.34
Queue Length 95th (ft) 7 0 2 0
Control Delay (s) 16.2 0.0 8.9 0.0
Lane LOS C A
Approach Delay (s) 16.2 0.0 0.4
Approach LOS C

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 40.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
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 1.00 1.00 0.97 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 0.95 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 0.95 1.00
Satd. Flow (prot) 1755 1859 1761 1863 1536 1723 1770 1499
Flt Permitted 0.13 1.00 0.45 1.00 1.00 0.99 0.95 1.00
Satd. Flow (perm) 248 1859 825 1863 1536 1723 1770 1499
Volume (vph) 182 458 5 5 674 372 13 22 24 308 10 220
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) 190 477 5 5 702 388 14 23 25 321 10 229
RTOR Reduction (vph) 0 0 0 0 0 127 0 21 0 0 178 0
Lane Group Flow (vph) 190 482 0 5 702 261 0 41 0 321 61 0
Confl. Peds. (#/hr) 3 9 9 3 2 2
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 6%
Bus Blockages (#/hr) 2 0 0 0 0 0 0 0 0 0 0 0
Turn Type pm+pt pm+pt Perm Split Split
Protected Phases 5 2 1 6 4 4 8 8
Permitted Phases 2 6 6
Actuated Green, G (s) 57.1 52.5 45.3 44.7 44.7 4.5 21.6 21.6
Effective Green, g (s) 57.6 53.0 45.8 45.2 45.2 5.0 21.6 21.6
Actuated g/C Ratio 0.60 0.55 0.48 0.47 0.47 0.05 0.22 0.22
Clearance Time (s) 4.0 4.5 4.0 4.5 4.5 4.5 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 280 1024 399 875 722 90 397 337
v/s Ratio Prot c0.06 0.26 0.00 c0.38 c0.02 c0.18 0.04
v/s Ratio Perm 0.35 0.01 0.17
v/c Ratio 0.68 0.47 0.01 0.80 0.36 0.46 0.81 0.18
Uniform Delay, d1 16.1 13.1 13.3 21.7 16.3 44.3 35.3 30.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.4 0.3 0.0 5.4 0.3 3.7 11.5 0.3
Delay (s) 22.5 13.4 13.3 27.1 16.6 47.9 46.8 30.4
Level of Service C B B C B D D C
Approach Delay (s) 16.0 23.3 47.9 39.8
Approach LOS B C D D

Intersection Summary
HCM Average Control Delay 25.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 96.2 Sum of lost time (s) 16.0
Intersection Capacity Utilization 79.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Intersection: 1: SW Sattler Street & SW Hall Blvd

Movement EB EB WB WB NB NB SB SB
Directions Served L TR L TR L TR L TR
Maximum Queue (ft) 259 512 52 53 128 294 53 545
Average Queue (ft) 162 140 9 15 38 136 7 240
95th Queue (ft) 258 355 38 45 80 248 32 474
Link Distance (ft) 1140 920 720 569
Upstream Blk Time (%) 2
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 230 90 125 100
Storage Blk Time (%) 4 1 0 0 8 25
Queuing Penalty (veh) 14 3 0 0 5 2

Intersection: 2: SW Ashford Street & SW Hall Blvd

Movement EB WB NB SB SB
Directions Served LR LR L L TR
Maximum Queue (ft) 65 61 33 46 15
Average Queue (ft) 24 24 4 13 1
95th Queue (ft) 54 52 22 40 13
Link Distance (ft) 317 597 298 720
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 130
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: SW Langtree Street & SW Hall Blvd

Movement WB NB SB SB
Directions Served LR TR L T
Maximum Queue (ft) 54 10 36 79
Average Queue (ft) 18 1 6 7
95th Queue (ft) 46 8 25 75
Link Distance (ft) 568 997 298
Upstream Blk Time (%) 0
Queuing Penalty (veh) 1
Storage Bay Dist (ft) 125
Storage Blk Time (%) 0
Queuing Penalty (veh) 0
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Intersection: 4: SW Durham Road & SW Hall Blvd

Movement EB EB WB WB WB NB SB SB
Directions Served L TR L T R LTR L TR
Maximum Queue (ft) 310 581 60 263 168 72 250 510
Average Queue (ft) 96 238 21 121 49 25 165 144
95th Queue (ft) 196 457 51 221 116 59 263 471
Link Distance (ft) 1206 1327 626 997
Upstream Blk Time (%) 1
Queuing Penalty (veh) 5
Storage Bay Dist (ft) 290 230 165 215
Storage Blk Time (%) 0 4 2 0 6 0
Queuing Penalty (veh) 0 9 5 0 21 1

Nework Summary
Network wide Queuing Penalty: 64
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Intersection: 1: SW Sattler Street & SW Hall Blvd

Movement EB EB WB WB NB NB SB SB
Directions Served L TR L TR L TR L TR
Maximum Queue (ft) 166 95 40 64 139 182 77 584
Average Queue (ft) 75 37 7 18 77 73 11 305
95th Queue (ft) 135 73 29 50 135 142 50 550
Link Distance (ft) 1140 920 720 569
Upstream Blk Time (%) 3
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 230 90 125 100
Storage Blk Time (%) 0 2 1 21
Queuing Penalty (veh) 0 9 1 3

Intersection: 2: Ashford Street & SW Hall Blvd

Movement EB WB NB SB SB
Directions Served LR LR L L TR
Maximum Queue (ft) 57 45 35 35 8
Average Queue (ft) 22 20 11 4 0
95th Queue (ft) 49 47 34 22 6
Link Distance (ft) 466 597 299 720
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 130
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: SW Langtree Street & SW Hall Blvd

Movement WB NB SB SB
Directions Served LR TR L T
Maximum Queue (ft) 46 26 48 6
Average Queue (ft) 19 1 10 0
95th Queue (ft) 43 12 36 0
Link Distance (ft) 568 997 299
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 125
Storage Blk Time (%)
Queuing Penalty (veh)



Queuing and Blocking Report
2017 Bkgd plus Site PM Peak Hour 9/29/2015

Heritage Crossing SimTraffic Report
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Intersection: 4: SW Durham Road & SW Hall Blvd

Movement EB EB WB WB WB NB SB SB
Directions Served L TR L T R LTR L TR
Maximum Queue (ft) 189 294 34 1262 196 111 240 406
Average Queue (ft) 105 145 3 823 137 45 180 127
95th Queue (ft) 175 253 18 1521 244 92 262 290
Link Distance (ft) 1206 1327 626 997
Upstream Blk Time (%) 7
Queuing Penalty (veh) 0
Storage Bay Dist (ft) 290 230 165 215
Storage Blk Time (%) 0 32 0 7 0
Queuing Penalty (veh) 0 119 3 16 1

Nework Summary
Network wide Queuing Penalty: 151
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PRELIMINARY STORMWATER REPORT 
HERITAGE CROSSING SUBDIVISION 

TIGARD, OREGON 
 

1.0 PURPOSE OF REPORT 
The purpose of this report is to analyze the effects the proposed development will have on the 
existing stormwater conveyance system; document the criteria, methodology, and informational 
sources by which the proposed stormwater system will be designed; and present the results of the 
preliminary analysis.   
 

2.0 PROJECT LOCATION/DESCRIPTION 
The proposed residential subdivision will be located at the property identified as 15435 SW Hall 
Boulevard, Tigard, Oregon 97224. The 9.10-acre parcel (Tax Lot 400, 2S 1 11DA) is situated on 
the west side of  SW Hall Boulevard, east of SW Empire Terrace, south of SW Bellflower Street, 
and north of SW Hamlet Street in the city of Tigard, Washington County, Oregon. 
 
The proposed project creates a 62-residential lot subdivision for single-family detached 
homes. Site improvements will include the construction of public streets and a stormwater 
quality facility in Tract A. Underground utilities constructed with the development will 
include a stormwater collection and conveyance system.  
 

3.0  REGULATORY DESIGN CRITERIA 
3.1 STORMWATER QUANTITY 
Per Clean Water Services (CWS) Design and Construction Standards Manual for Sanitary Sewer 
and Surface Water Management (R&O 07-20), Section 4.03 Water Quantity Control 
Requirements, on-site detention is required when any of the following conditions exist: 
 

1. There is an identified downstream deficiency and the District or City determines 
that detention rather than conveyance system enlargement is the more effective 
solution. 

 
2. There is an identified regional detention site within the boundary of the 

development. 
 
3. Water quantity facilities are required by District-adopted watershed management 

plans or adopted subbasin master plans.
 

 
A downstream analysis has been performed (see attached HydroCAD calculations and Section 
6.3 for additional information) and a downstream deficiency has been identified at the 
intersection of SW Hall Boulevard and SW Durham Road. Therefore, the proposed project will 
provide stormwater detention per Clean Water Service’s Design and Construction for Sanitary 
Sewer and Surface Water Management Manual (R&O 07-20). 
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3.2 STORMWATER QUALITY  
Stormwater quality management for this project will be provided by utilizing an extended dry 
basin, which has been designed per the requirements of the Clean Water Services Design and 
Construction Standards for Sanitary Sewer and Surface Water Management (R&O 07-20).   
 

4.0  DESIGN METHODOLOGY 
The Santa Barbara Urban Hydrograph (SBUH) Method was used to analyze stormwater runoff 
from the site.  This method utilizes the SCS Type 1A 24-hour design storm.  HydroCAD 8.5 
computer software aided in the analysis.  Representative CN numbers are obtained from the 
Technical Release 55 and are included in Appendix G. 
 

5.0 DESIGN PARAMETERS 
5.1 DESIGN STORMS  
Per CWS requirements, the stormwater analysis utilizes the 24-hour storm for the evaluation and 
design of the existing and proposed stormwater facilities.  The following 24-hour rainfall 
intensities were used as the design storm for each recurrence interval: 
 

Table 5.1 
Recurrence Interval 

(Years) 
Total Precipitation Depth 

(Inches) 
2 2.50 

10 3.45 
25 3.90 

 
5.2 PRE-DEVELOPED SITE CONDITIONS 
5.2.1  Site Topography 
Existing on-site grades generally vary from 1% to 2%, with a high point at +/- 202 feet, located 
in the northwest property corner, and a low point of +/- 189 feet, located near the southeast 
property corner. The site generally slopes from the northwest towards the low point located in 
the southeast property corner.   
 
5.2.2 Land Use 
The existing site consists of a single-family residential house, with associated outbuildings, 
paved driveway, and landscaping areas, surrounded by a farmed field.  
 
5.3 SOIL TYPE 
The soils beneath the project site and the associated drainage basins are classified as Aloha, 
Daytonk, and Huberly Silt Loams, according to the USDA Soil Survey for Washington County.  
The following table outlines the Hydrologic Soil Group rating for each soil type: 
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Table 5.3 
NRCS Map Unit 

Identification 
 

NRCS Soil Classification 
Hydrologic Soil 
Group Rating 

1 Aloha Silt Loam C/D 
15 Dayton Silt Loam D 
22 Huberly Silt Loam C/D 

 
For this project, the hydraulic analysis utilized the Hydrologic Soil Group rating of D for the 
soils anticipated across the project site and its associated drainage basins.  Information on the soil 
types are included in the NRCS Soil Resource Report, which is attached as Appendix F at the 
end of this report.   
 
5.4 POST-DEVELOPED SITE CONDITIONS 
5.4.1 Site Topography 

The on-site slopes will be modified with cuts and fills to accommodate the construction of the 
public streets and stormwater quality facility. Additionally, gently sloped residential building 
pads will be constructed adjacent to the public right-of-way. 
 
5.4.2 Land Use 
The site land use will remain single-family residential with the construction of a new 62-lot 
subdivision, with associated streets, sidewalk, and underground utilities. 
 
5.4.3 Post-Developed Input Parameters 
See HydroCAD Analysis in the attached appendices. 
 
5.4.4 Description of Off-Site Contributing Basins 
No off-site contributory basins drain onto the subject site.  The surrounding 
subdivisions/properties drain towards and utilize their respective existing storm drainage systems 
and facilities.   
 

6.0    DESIGN METHODOLOGY 
6.1 PROPOSED STORMWATER CONDUIT SIZING AND INLET SPACING 
The proposed on-site curb inlets have been spaced per CWS requirements to properly convey 
stormwater runoff. The proposed storm system pipes will be sized using Manning’s equation to 
convey the peak flows from the 25-year storm event and will be addressed within the final 
stormwater report.   
 
The proposed curb inlet locations within SW Hall Boulevard have been established per the 
requirements of the 2014 Oregon Department of Transportation (ODOT) Hydraulics Manual 
(Chapter 13, Appendix D, Inlet Capacity and Spacing). Per ODOT design requirements (Table A 
in Appendix D), the maximum stormwater flow width, measured away from the curb, for a 
roadway designated 45 miles per hour or slower is 2 feet into the vehicle travel lane. The 
proposed inlet spacing on SW Hall Boulevard meets this ODOT requirement as all stormwater 
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runoff will be contained within the 5.5 to 6.0 foot shoulder and below the allowable depth (see 
Appendix E of this report for detailed calculations). 
 
6.2 PROPOSED STORMWATER QUALITY CONTROL FACILTY DESIGN 
An extended dry basin has been designed per Clean Water Services Design and Construction 
Standards for Sanitary Sewer and Surface Water Management (R&O 07-20) to provide water 
quality treatment for the proposed site. To treat the runoff from impervious surfaces, the water 
quality flows will be routed through the extended dry basin located within Tract A (southeast 
corner of the project).  The extended dry basin has been designed per CWS Section 4.05.6 (R&O 
07-20). 
 
A portion of the project site will be situated at grades and elevations that will not allow 
stormwater runoff to be directed and discharged into the proposed extended dry basin.  
Approximately 9,589 square feet of impervious sidewalk and road area will sheet flow and be 
conveyed to the east and north within the SW Hall Boulevard and SW Applewood Avenue 
rights-of-way. This untreatable area will be compensated for by redirecting and treating 
approximately 9,680 square feet of untreated existing SW Hall Boulevard impervious area within 
the proposed extended dry basin. 
 
The water quality volume will be routed through the proposed extended dry basin, which will 
provide water quality treatment per CWS standards. The extended dry basin will discharge into 
the existing storm drain system within SW Hall Boulevard.  Detailed calculations and checks 
against CWS criteria are included in the appendices of this report and typical construction cross-
section and maintenance notes are included in Figure 6. 
 
6.3 DOWNSTREAM ANALYSIS 
A downstream analysis has been performed to assess the adequacy of downstream drainage 
systems. The proposed project will direct stormwater runoff towards two different downstream 
systems, located to the north and southeast. The majority of the subject site will maintain the pre-
developed drainage pattern, discharging towards the southeast into the SW Hall Boulevard storm 
drain system. A portion of the subject site’s stormwater runoff will be redirected towards the 
north into the SW Applewood Avenue storm system. 
 
6.3.1 North System 
The proposed project will direct stormwater runoff from the intersection of SW Applewood 
Street and SW Schmidt Loop north to the existing catch basins, located within a low point. The 
proposed area will direct storm runoff from approximately 5,053 square feet of impervious area 
(Basin 8S). Therefore, a downstream analysis of the SW Applewood storm system is not 
required as the new impervious area is negligible and less than 5,280 square feet (per CWS 
Section 2.04.2, Subsection m.3A). 
 
6.3.2 Southeast System 
The majority of the proposed site will direct stormwater runoff towards the southeast existing 
conveyance system located within SW Hall Boulevard. A downstream deficiency has been 
identified at a section of 24-inch storm drain beneath the intersection of SW Hall Boulevard and 
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SW Durham Road, approximately 1,100 feet south of the proposed site discharge point. 
Therefore, the proposed project will provide stormwater detention per CWS standards. 
 
See the following section for additional detail regarding the proposed stormwater detention 
design, which meets CWS standards and criteria. 
 
6.4 PROPOSED STORMWATER QUANTITY CONTROL FACILITY DESIGN 
The downstream analysis identified a downstream deficiency and the proposed stormwater 
facility is designed to provide stormwater detention during storm events per CWS standards. The 
following table outlines the results of the detention pond outflow, which limits the post-
development peak flows to less than pre-development peak flows for each storm event: 
 

Table 6.4 

Recurrence Interval 
(Years) 

Peak Pre-
Development Flows 

(cfs) 

Peak Post-
Development Flows 

(cfs) 

Peak Increase or 
(Decrease) (cfs) 

2 1.06 0.74 (0.32) 
10 2.18 1.87 (0.31) 
25 2.77 2.72 (0.05) 

 
The extended dry basin has been designed per CWS requirements with 1-foot freeboard during 
the 25-year storm event and a permanent pool storage depth of 0.4 feet. 
 
The proposed extended dry basin has sufficient capacity to detain the required post-developed 
site flows to the pre-developed site flows and meets the requirements established by Clean Water 
Service’s Design and Construction for Sanitary Sewer and Surface Water Management Manual 
(R&O 07-20). 
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

303,703 80 Pasture/grassland/range, Good, HSG D  (10S)
13,855 84 50-75% Grass cover, Fair, HSG D  (10S)
75,894 84 Wetland Area  (10S)
1,986 98 Existing House & Outbuildings  (10S)
1,085 98 Sidewalks & concrete pad areas  (10S)

396,523 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=396,523 sf   0.77% Impervious   Runoff Depth>0.93"Subcatchment 10S: Pre-Developed Onsite
   Flow Length=379'   Tc=37.3 min   CN=81/98   Runoff=1.06 cfs  30,759 cf

Total Runoff Area = 396,523 sf   Runoff Volume = 30,759 cf   Average Runoff Depth = 0.93"
99.23% Pervious = 393,452 sf     0.77% Impervious = 3,071 sf
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Summary for Subcatchment 10S: Pre-Developed Onsite

Runoff = 1.06 cfs @ 8.21 hrs,  Volume= 30,759 cf,  Depth> 0.93"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
303,703 80 Pasture/grassland/range, Good, HSG D

* 1,986 98 Existing House & Outbuildings
* 1,085 98 Sidewalks & concrete pad areas

13,855 84 50-75% Grass cover, Fair, HSG D
* 75,894 84 Wetland Area

396,523 81 Weighted Average
393,452 81 Pervious Area

3,071 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
35.2 300 0.0100 0.14 Sheet Flow, Sheet Flow

Grass: Short   n= 0.150   P2= 2.50"
2.1 79 0.0080 0.63 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
37.3 379 Total

Subcatchment 10S: Pre-Developed Onsite

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

1

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=396,523 sf
Runoff Volume=30,759 cf

Runoff Depth>0.93"
Flow Length=379'

Tc=37.3 min
CN=81/98

1.06 cfs
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Area Listing (selected nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

111,161 80 >75% Grass cover, Good, HSG D  (1.1S,1.2S,2S,3S,4S,5S,6S,7S,8S,9S,10S,11S,12S,13S,14S
5,280 98 1 Lot @ 2640 sf  (6.2S,13.1S)
5,280 98 1 Lots @ 2640 sf  (4.1S,5.2S)

26,400 98 10 Lots @ 2640 sf  (5.1S)
21,120 98 2 Lots @ 2640 sf  (6.1S,15.1S,17.1S,19.1S)
23,760 98 3 Lots @ 2640 sf  (10.1S,12.1S,14.1S)
10,560 98 4 Lots @ 2640 sf  (6.3S)
47,520 98 6 Lots @ 2640 sf  (7.1S,11.1S,16.1S)
23,760 98 9 Lots @ 2640 sf  (18.1S)
1,458 98 Existing SW Hall Blvd Pavement  (7S)
8,223 98 Existing SW Hall Boulevard  (16S)
1,426 98 Pedestrian Access  (16S)

980 98 Pedestrian Path  (1.2S)
16,967 98 Pond surface/WQ access  (1S)
1,848 98 SW Hall Widening  (16S)

88,581 98 Street/Sidewalk/Etc.  (2S,3S,4S,5S,6S,7S,8S,9S,10S,11S,12S,13S,14S,15S)

394,324 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=37,143 sf   0.00% Impervious   Runoff Depth>0.87"Subcatchment 1.1S: 
   Flow Length=300'   Slope=0.0100 '/'   Tc=35.2 min   CN=80/0   Runoff=0.09 cfs  2,690 cf

Runoff Area=6,608 sf   14.83% Impervious   Runoff Depth>1.09"Subcatchment 1.2S: 
   Tc=5.0 min   CN=80/98   Runoff=0.04 cfs  601 cf

Runoff Area=16,967 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 1S: 
   Tc=5.0 min   CN=0/98   Runoff=0.22 cfs  3,205 cf

Runoff Area=18,351 sf   82.42% Impervious   Runoff Depth>2.02"Subcatchment 2S: 
   Tc=5.0 min   CN=80/98   Runoff=0.21 cfs  3,095 cf

Runoff Area=4,978 sf   79.53% Impervious   Runoff Depth>1.98"Subcatchment 3S: 
   Tc=5.0 min   CN=80/98   Runoff=0.06 cfs  823 cf

Runoff Area=2,640 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 4.1S: Lot 24
   Tc=5.0 min   CN=0/98   Runoff=0.03 cfs  499 cf

Runoff Area=6,429 sf   75.28% Impervious   Runoff Depth>1.93"Subcatchment 4S: 
   Tc=5.0 min   CN=80/98   Runoff=0.07 cfs  1,032 cf

Runoff Area=26,400 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 5.1S: Lots 19-23, 57-61
   Tc=5.0 min   CN=0/98   Runoff=0.35 cfs  4,987 cf

Runoff Area=2,640 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 5.2S: Lot 62
   Tc=5.0 min   CN=0/98   Runoff=0.03 cfs  499 cf

Runoff Area=23,432 sf   38.90% Impervious   Runoff Depth>1.42"Subcatchment 5S: 
   Tc=5.0 min   CN=80/98   Runoff=0.18 cfs  2,779 cf

Runoff Area=5,280 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 6.1S: Lots 14 and 15
   Tc=5.0 min   CN=0/98   Runoff=0.07 cfs  997 cf

Runoff Area=2,640 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 6.2S: Lot 16
   Tc=5.0 min   CN=0/98   Runoff=0.03 cfs  499 cf

Runoff Area=10,560 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 6.3S: Lots 17, 18, 55 & 56
   Tc=5.0 min   CN=0/98   Runoff=0.14 cfs  1,995 cf

Runoff Area=5,622 sf   79.19% Impervious   Runoff Depth>1.98"Subcatchment 6S: 
   Tc=5.0 min   CN=80/98   Runoff=0.06 cfs  927 cf

Runoff Area=15,840 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 7.1S: Lots 9-13 and Lot 54
   Tc=5.0 min   CN=0/98   Runoff=0.21 cfs  2,992 cf

Runoff Area=10,246 sf   80.17% Impervious   Runoff Depth>1.99"Subcatchment 7S: 
   Tc=5.0 min   CN=80/98   Runoff=0.12 cfs  1,702 cf
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Runoff Area=9,397 sf   53.77% Impervious   Runoff Depth>1.63"Subcatchment 8S: 
   Tc=5.0 min   CN=80/98   Runoff=0.08 cfs  1,275 cf

Runoff Area=6,803 sf   72.79% Impervious   Runoff Depth>1.89"Subcatchment 9S: 
   Tc=5.0 min   CN=80/98   Runoff=0.07 cfs  1,072 cf

Runoff Area=7,920 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 10.1S: Lots 25-27
   Tc=5.0 min   CN=0/98   Runoff=0.10 cfs  1,496 cf

Runoff Area=10,606 sf   89.60% Impervious   Runoff Depth>2.12"Subcatchment 10S: 
   Tc=5.0 min   CN=80/98   Runoff=0.13 cfs  1,877 cf

Runoff Area=15,840 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 11.1S: Lots 28-32 and 37
   Tc=5.0 min   CN=0/98   Runoff=0.21 cfs  2,992 cf

Runoff Area=4,142 sf   52.51% Impervious   Runoff Depth>1.61"Subcatchment 11S: 
   Tc=5.0 min   CN=80/98   Runoff=0.04 cfs  556 cf

Runoff Area=7,920 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 12.1S: Lots 33-35
   Tc=5.0 min   CN=0/98   Runoff=0.10 cfs  1,496 cf

Runoff Area=3,982 sf   88.35% Impervious   Runoff Depth>2.11"Subcatchment 12S: 
   Tc=5.0 min   CN=80/98   Runoff=0.05 cfs  699 cf

Runoff Area=2,640 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 13.1S: Lot 38
   Tc=5.0 min   CN=0/98   Runoff=0.03 cfs  499 cf

Runoff Area=7,162 sf   65.64% Impervious   Runoff Depth>1.79"Subcatchment 13S: 
   Tc=5.0 min   CN=80/98   Runoff=0.07 cfs  1,070 cf

Runoff Area=7,920 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 14.1S: Lots 2-3 and 39
   Tc=5.0 min   CN=0/98   Runoff=0.10 cfs  1,496 cf

Runoff Area=12,555 sf   50.55% Impervious   Runoff Depth>1.58"Subcatchment 14S: 
   Tc=5.0 min   CN=80/98   Runoff=0.11 cfs  1,657 cf

Runoff Area=5,280 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 15.1S: Lots 4 and 5
   Tc=5.0 min   CN=0/98   Runoff=0.07 cfs  997 cf

Runoff Area=28,463 sf   28.41% Impervious   Runoff Depth>1.28"Subcatchment 15S: 
   Tc=5.0 min   CN=80/98   Runoff=0.19 cfs  3,032 cf

Runoff Area=15,840 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 16.1S: Lots 6-8 and 40-42
   Tc=5.0 min   CN=0/98   Runoff=0.21 cfs  2,992 cf

Runoff Area=17,758 sf   64.74% Impervious   Runoff Depth>1.78"Subcatchment 16S: 
   Tc=5.0 min   CN=80/98   Runoff=0.18 cfs  2,634 cf

Runoff Area=5,280 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 17.1S: Lot 46 & 47
   Tc=5.0 min   CN=0/98   Runoff=0.07 cfs  997 cf

Runoff Area=23,760 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 18.1S: Lots 43-45 & 48-53
   Tc=5.0 min   CN=0/98   Runoff=0.31 cfs  4,488 cf
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Runoff Area=5,280 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 19.1S: Lots 1 and 36
   Tc=5.0 min   CN=0/98   Runoff=0.07 cfs  997 cf

Peak Elev=188.89'  Storage=29,970 cf   Inflow=4.02 cfs  60,371 cfPond 1P: WQ Extended Dry Basin
   Outflow=0.74 cfs  31,663 cf

Peak Elev=188.89'   Inflow=3.69 cfs  53,875 cfPond 2R: STM MH A0
18.0" x 64.1' Culvert   Outflow=3.69 cfs  53,875 cf

Peak Elev=188.89'   Inflow=1.47 cfs  21,541 cfPond 3R: STM MH A1
15.0" x 47.4' Culvert   Outflow=1.47 cfs  21,541 cf

Peak Elev=188.90'   Inflow=1.44 cfs  21,043 cfPond 4R: STM MH A2
15.0" x 41.0' Culvert   Outflow=1.44 cfs  21,043 cf

Peak Elev=189.36'   Inflow=1.33 cfs  19,512 cfPond 5R: STM MH A3
15.0" x 181.1' Culvert   Outflow=1.33 cfs  19,512 cf

Peak Elev=189.71'   Inflow=0.52 cfs  7,410 cfPond 6R: STM MH A4
12.0" x 93.5' Culvert   Outflow=0.52 cfs  7,410 cf

Peak Elev=190.46'   Inflow=0.21 cfs  2,992 cfPond 7R: STM MH A5
12.0" x 188.4' Culvert   Outflow=0.21 cfs  2,992 cf

Peak Elev=188.90'   Inflow=1.94 cfs  28,415 cfPond 10R: STM MH B1
15.0" x 153.1' Culvert   Outflow=1.94 cfs  28,415 cf

Peak Elev=189.60'   Inflow=1.25 cfs  18,484 cfPond 11R: STM MH B2
12.0" x 208.1' Culvert   Outflow=1.25 cfs  18,484 cf

Peak Elev=189.83'   Inflow=1.00 cfs  14,793 cfPond 12R: STM MH B3
12.0" x 30.8' Culvert   Outflow=1.00 cfs  14,793 cf

Peak Elev=190.47'   Inflow=0.85 cfs  12,741 cfPond 13R: STM MH B4
12.0" x 132.9' Culvert   Outflow=0.85 cfs  12,741 cf

Peak Elev=191.10'   Inflow=0.68 cfs  10,175 cfPond 14R: STM MH B5
12.0" x 127.7' Culvert   Outflow=0.68 cfs  10,175 cf

Peak Elev=191.38'   Inflow=0.57 cfs  8,679 cfPond 15R: STM MH B6
12.0" x 30.6' Culvert   Outflow=0.57 cfs  8,679 cf

Peak Elev=191.82'   Inflow=0.50 cfs  7,682 cfPond 16R: STM MH B7
12.0" x 69.6' Culvert   Outflow=0.50 cfs  7,682 cf

Peak Elev=188.91'   Inflow=0.59 cfs  8,434 cfPond 17R: STM MH C1
12.0" x 46.1' Culvert   Outflow=0.59 cfs  8,434 cf

Peak Elev=189.43'   Inflow=0.31 cfs  4,488 cfPond 18R: STM MH C2
12.0" x 170.7' Culvert   Outflow=0.31 cfs  4,488 cf
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Peak Elev=192.24'   Inflow=0.14 cfs  2,067 cfPond 19R: STM MH D1
12.0" x 57.3' Culvert   Outflow=0.14 cfs  2,067 cf

Peak Elev=189.67'   Inflow=0.29 cfs  4,336 cfPond 20R: STM MH F1
12.0" x 95.2' Culvert   Outflow=0.29 cfs  4,336 cf

Peak Elev=189.95'   Inflow=0.18 cfs  2,634 cfPond 21R: STM MH F2
12.0" x 40.4' Culvert   Outflow=0.18 cfs  2,634 cf

Peak Elev=189.93'   Inflow=0.24 cfs  3,491 cfPond 23R: STM MH E1
12.0" x 46.0' Culvert   Outflow=0.24 cfs  3,491 cf

Peak Elev=190.17'   Inflow=0.07 cfs  997 cfPond 24R: STM MH E2
12.0" x 48.4' Culvert   Outflow=0.07 cfs  997 cf

Total Runoff Area = 394,324 sf   Runoff Volume = 61,646 cf   Average Runoff Depth = 1.88"
28.19% Pervious = 111,161 sf     71.81% Impervious = 283,163 sf
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Summary for Subcatchment 1.1S: 

Runoff = 0.09 cfs @ 8.21 hrs,  Volume= 2,690 cf,  Depth> 0.87"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
37,143 80 >75% Grass cover, Good, HSG D
37,143 80 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
35.2 300 0.0100 0.14 Sheet Flow, 

Grass: Short   n= 0.150   P2= 2.50"

Subcatchment 1.1S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.1

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=37,143 sf
Runoff Volume=2,690 cf

Runoff Depth>0.87"
Flow Length=300'

Slope=0.0100 '/'
Tc=35.2 min

CN=80/0

0.09 cfs
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Summary for Subcatchment 1.2S: 

Runoff = 0.04 cfs @ 7.98 hrs,  Volume= 601 cf,  Depth> 1.09"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 980 98 Pedestrian Path

5,628 80 >75% Grass cover, Good, HSG D
6,608 83 Weighted Average
5,628 80 Pervious Area

980 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1.2S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.04

0.038

0.036

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=6,608 sf
Runoff Volume=601 cf

Runoff Depth>1.09"
Tc=5.0 min

CN=80/98

0.04 cfs
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Summary for Subcatchment 1S: 

Runoff = 0.22 cfs @ 7.90 hrs,  Volume= 3,205 cf,  Depth> 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 16,967 98 Pond surface/WQ access

16,967 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.25
0.24
0.23
0.22
0.21

0.2
0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=16,967 sf
Runoff Volume=3,205 cf

Runoff Depth>2.27"
Tc=5.0 min

CN=0/98

0.22 cfs
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Summary for Subcatchment 2S: 

Runoff = 0.21 cfs @ 7.91 hrs,  Volume= 3,095 cf,  Depth> 2.02"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 15,125 98 Street/Sidewalk/Etc.

3,226 80 >75% Grass cover, Good, HSG D
18,351 95 Weighted Average

3,226 80 Pervious Area
15,125 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.23
0.22
0.21

0.2
0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=18,351 sf
Runoff Volume=3,095 cf

Runoff Depth>2.02"
Tc=5.0 min

CN=80/98

0.21 cfs
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Summary for Subcatchment 3S: 

Runoff = 0.06 cfs @ 7.91 hrs,  Volume= 823 cf,  Depth> 1.98"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 3,959 98 Street/Sidewalk/Etc.

1,019 80 >75% Grass cover, Good, HSG D
4,978 94 Weighted Average
1,019 80 Pervious Area
3,959 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 3S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=4,978 sf
Runoff Volume=823 cf

Runoff Depth>1.98"
Tc=5.0 min

CN=80/98

0.06 cfs
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Summary for Subcatchment 4.1S: Lot 24

Runoff = 0.03 cfs @ 7.90 hrs,  Volume= 499 cf,  Depth> 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 2,640 98 1 Lots @ 2640 sf

2,640 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 4.1S: Lot 24

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.038

0.036

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=2,640 sf
Runoff Volume=499 cf

Runoff Depth>2.27"
Tc=5.0 min

CN=0/98

0.03 cfs
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Summary for Subcatchment 4S: 

Runoff = 0.07 cfs @ 7.92 hrs,  Volume= 1,032 cf,  Depth> 1.93"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 4,840 98 Street/Sidewalk/Etc.

1,589 80 >75% Grass cover, Good, HSG D
6,429 94 Weighted Average
1,589 80 Pervious Area
4,840 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 4S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=6,429 sf
Runoff Volume=1,032 cf

Runoff Depth>1.93"
Tc=5.0 min

CN=80/98

0.07 cfs
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Summary for Subcatchment 5.1S: Lots 19-23, 57-61

Runoff = 0.35 cfs @ 7.90 hrs,  Volume= 4,987 cf,  Depth> 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 26,400 98 10 Lots @ 2640 sf

26,400 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 5.1S: Lots 19-23, 57-61

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=26,400 sf
Runoff Volume=4,987 cf

Runoff Depth>2.27"
Tc=5.0 min

CN=0/98

0.35 cfs
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Summary for Subcatchment 5.2S: Lot 62

Runoff = 0.03 cfs @ 7.90 hrs,  Volume= 499 cf,  Depth> 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 2,640 98 1 Lots @ 2640 sf

2,640 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 5.2S: Lot 62

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.038

0.036

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=2,640 sf
Runoff Volume=499 cf

Runoff Depth>2.27"
Tc=5.0 min

CN=0/98

0.03 cfs
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Summary for Subcatchment 5S: 

Runoff = 0.18 cfs @ 7.96 hrs,  Volume= 2,779 cf,  Depth> 1.42"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 9,115 98 Street/Sidewalk/Etc.

14,317 80 >75% Grass cover, Good, HSG D
23,432 87 Weighted Average
14,317 80 Pervious Area

9,115 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 5S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=23,432 sf
Runoff Volume=2,779 cf

Runoff Depth>1.42"
Tc=5.0 min

CN=80/98

0.18 cfs
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Summary for Subcatchment 6.1S: Lots 14 and 15

Runoff = 0.07 cfs @ 7.90 hrs,  Volume= 997 cf,  Depth> 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 5,280 98 2 Lots @ 2640 sf

5,280 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 6.1S: Lots 14 and 15

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=5,280 sf
Runoff Volume=997 cf

Runoff Depth>2.27"
Tc=5.0 min

CN=0/98

0.07 cfs
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Summary for Subcatchment 6.2S: Lot 16

Runoff = 0.03 cfs @ 7.90 hrs,  Volume= 499 cf,  Depth> 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 2,640 98 1 Lot @ 2640 sf

2,640 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 6.2S: Lot 16

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.038

0.036

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=2,640 sf
Runoff Volume=499 cf

Runoff Depth>2.27"
Tc=5.0 min

CN=0/98

0.03 cfs
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Summary for Subcatchment 6.3S: Lots 17, 18, 55 & 56

Runoff = 0.14 cfs @ 7.90 hrs,  Volume= 1,995 cf,  Depth> 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 10,560 98 4 Lots @ 2640 sf

10,560 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 6.3S: Lots 17, 18, 55 & 56

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=10,560 sf
Runoff Volume=1,995 cf

Runoff Depth>2.27"
Tc=5.0 min

CN=0/98

0.14 cfs
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Summary for Subcatchment 6S: 

Runoff = 0.06 cfs @ 7.91 hrs,  Volume= 927 cf,  Depth> 1.98"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 4,452 98 Street/Sidewalk/Etc.

1,170 80 >75% Grass cover, Good, HSG D
5,622 94 Weighted Average
1,170 80 Pervious Area
4,452 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 6S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=5,622 sf
Runoff Volume=927 cf

Runoff Depth>1.98"
Tc=5.0 min

CN=80/98

0.06 cfs
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Summary for Subcatchment 7.1S: Lots 9-13 and Lot 54

Runoff = 0.21 cfs @ 7.90 hrs,  Volume= 2,992 cf,  Depth> 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 15,840 98 6 Lots @ 2640 sf

15,840 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 7.1S: Lots 9-13 and Lot 54

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.23
0.22
0.21

0.2
0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=15,840 sf
Runoff Volume=2,992 cf

Runoff Depth>2.27"
Tc=5.0 min

CN=0/98

0.21 cfs
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Summary for Subcatchment 7S: 

Runoff = 0.12 cfs @ 7.91 hrs,  Volume= 1,702 cf,  Depth> 1.99"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 6,756 98 Street/Sidewalk/Etc.

2,032 80 >75% Grass cover, Good, HSG D
* 1,458 98 Existing SW Hall Blvd Pavement

10,246 94 Weighted Average
2,032 80 Pervious Area
8,214 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 7S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.13
0.125

0.12
0.115

0.11
0.105

0.1
0.095

0.09
0.085

0.08
0.075

0.07
0.065

0.06
0.055

0.05
0.045

0.04
0.035

0.03
0.025

0.02
0.015

0.01
0.005

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=10,246 sf
Runoff Volume=1,702 cf

Runoff Depth>1.99"
Tc=5.0 min

CN=80/98

0.12 cfs
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Summary for Subcatchment 8S: 

Runoff = 0.08 cfs @ 7.94 hrs,  Volume= 1,275 cf,  Depth> 1.63"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 5,053 98 Street/Sidewalk/Etc.

4,344 80 >75% Grass cover, Good, HSG D
9,397 90 Weighted Average
4,344 80 Pervious Area
5,053 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 8S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=9,397 sf
Runoff Volume=1,275 cf

Runoff Depth>1.63"
Tc=5.0 min

CN=80/98

0.08 cfs
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Summary for Subcatchment 9S: 

Runoff = 0.07 cfs @ 7.92 hrs,  Volume= 1,072 cf,  Depth> 1.89"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 4,952 98 Street/Sidewalk/Etc.

1,851 80 >75% Grass cover, Good, HSG D
6,803 93 Weighted Average
1,851 80 Pervious Area
4,952 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 9S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=6,803 sf
Runoff Volume=1,072 cf

Runoff Depth>1.89"
Tc=5.0 min

CN=80/98

0.07 cfs
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Summary for Subcatchment 10.1S: Lots 25-27

Runoff = 0.10 cfs @ 7.90 hrs,  Volume= 1,496 cf,  Depth> 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 7,920 98 3 Lots @ 2640 sf

7,920 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 10.1S: Lots 25-27

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.115
0.11

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=7,920 sf
Runoff Volume=1,496 cf

Runoff Depth>2.27"
Tc=5.0 min

CN=0/98

0.10 cfs
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Summary for Subcatchment 10S: 

Runoff = 0.13 cfs @ 7.91 hrs,  Volume= 1,877 cf,  Depth> 2.12"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 9,503 98 Street/Sidewalk/Etc.

1,103 80 >75% Grass cover, Good, HSG D
10,606 96 Weighted Average

1,103 80 Pervious Area
9,503 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 10S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=10,606 sf
Runoff Volume=1,877 cf

Runoff Depth>2.12"
Tc=5.0 min

CN=80/98

0.13 cfs



Type IA 24-hr 2-YR  Rainfall=2.50"3876 HERITAGE, POST-DEVELOPED, MIXED
  Printed  9/29/2015Prepared by AKS Engineering & Forestry (PAS)

Page 27HydroCAD® 8.50  s/n 005096  © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment 11.1S: Lots 28-32 and 37

Runoff = 0.21 cfs @ 7.90 hrs,  Volume= 2,992 cf,  Depth> 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 15,840 98 6 Lots @ 2640 sf

15,840 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 11.1S: Lots 28-32 and 37

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.23
0.22
0.21

0.2
0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=15,840 sf
Runoff Volume=2,992 cf

Runoff Depth>2.27"
Tc=5.0 min

CN=0/98

0.21 cfs
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Summary for Subcatchment 11S: 

Runoff = 0.04 cfs @ 7.94 hrs,  Volume= 556 cf,  Depth> 1.61"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 2,175 98 Street/Sidewalk/Etc.

1,967 80 >75% Grass cover, Good, HSG D
4,142 89 Weighted Average
1,967 80 Pervious Area
2,175 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 11S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.04

0.038

0.036

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=4,142 sf
Runoff Volume=556 cf

Runoff Depth>1.61"
Tc=5.0 min

CN=80/98

0.04 cfs
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Summary for Subcatchment 12.1S: Lots 33-35

Runoff = 0.10 cfs @ 7.90 hrs,  Volume= 1,496 cf,  Depth> 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 7,920 98 3 Lots @ 2640 sf

7,920 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 12.1S: Lots 33-35

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.115
0.11

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=7,920 sf
Runoff Volume=1,496 cf

Runoff Depth>2.27"
Tc=5.0 min

CN=0/98

0.10 cfs
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Summary for Subcatchment 12S: 

Runoff = 0.05 cfs @ 7.91 hrs,  Volume= 699 cf,  Depth> 2.11"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 3,518 98 Street/Sidewalk/Etc.

464 80 >75% Grass cover, Good, HSG D
3,982 96 Weighted Average

464 80 Pervious Area
3,518 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 12S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=3,982 sf
Runoff Volume=699 cf

Runoff Depth>2.11"
Tc=5.0 min

CN=80/98

0.05 cfs
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Summary for Subcatchment 13.1S: Lot 38

Runoff = 0.03 cfs @ 7.90 hrs,  Volume= 499 cf,  Depth> 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 2,640 98 1 Lot @ 2640 sf

2,640 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 13.1S: Lot 38

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.038

0.036

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=2,640 sf
Runoff Volume=499 cf

Runoff Depth>2.27"
Tc=5.0 min

CN=0/98

0.03 cfs
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Summary for Subcatchment 13S: 

Runoff = 0.07 cfs @ 7.92 hrs,  Volume= 1,070 cf,  Depth> 1.79"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 4,701 98 Street/Sidewalk/Etc.

2,461 80 >75% Grass cover, Good, HSG D
7,162 92 Weighted Average
2,461 80 Pervious Area
4,701 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 13S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=7,162 sf
Runoff Volume=1,070 cf

Runoff Depth>1.79"
Tc=5.0 min

CN=80/98

0.07 cfs
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Summary for Subcatchment 14.1S: Lots 2-3 and 39

Runoff = 0.10 cfs @ 7.90 hrs,  Volume= 1,496 cf,  Depth> 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 7,920 98 3 Lots @ 2640 sf

7,920 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 14.1S: Lots 2-3 and 39

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.115
0.11

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=7,920 sf
Runoff Volume=1,496 cf

Runoff Depth>2.27"
Tc=5.0 min

CN=0/98

0.10 cfs
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Summary for Subcatchment 14S: 

Runoff = 0.11 cfs @ 7.94 hrs,  Volume= 1,657 cf,  Depth> 1.58"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 6,346 98 Street/Sidewalk/Etc.

6,209 80 >75% Grass cover, Good, HSG D
12,555 89 Weighted Average

6,209 80 Pervious Area
6,346 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 14S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.12
0.115

0.11
0.105

0.1
0.095

0.09
0.085

0.08
0.075

0.07
0.065

0.06
0.055

0.05
0.045

0.04
0.035

0.03
0.025

0.02
0.015

0.01
0.005

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=12,555 sf
Runoff Volume=1,657 cf

Runoff Depth>1.58"
Tc=5.0 min

CN=80/98

0.11 cfs
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Summary for Subcatchment 15.1S: Lots 4 and 5

Runoff = 0.07 cfs @ 7.90 hrs,  Volume= 997 cf,  Depth> 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 5,280 98 2 Lots @ 2640 sf

5,280 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 15.1S: Lots 4 and 5

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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w
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s)

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=5,280 sf
Runoff Volume=997 cf

Runoff Depth>2.27"
Tc=5.0 min

CN=0/98

0.07 cfs
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Summary for Subcatchment 15S: 

Runoff = 0.19 cfs @ 7.97 hrs,  Volume= 3,032 cf,  Depth> 1.28"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 8,086 98 Street/Sidewalk/Etc.

20,377 80 >75% Grass cover, Good, HSG D
28,463 85 Weighted Average
20,377 80 Pervious Area

8,086 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 15S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=28,463 sf
Runoff Volume=3,032 cf

Runoff Depth>1.28"
Tc=5.0 min

CN=80/98

0.19 cfs
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Summary for Subcatchment 16.1S: Lots 6-8 and 40-42

Runoff = 0.21 cfs @ 7.90 hrs,  Volume= 2,992 cf,  Depth> 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 15,840 98 6 Lots @ 2640 sf

15,840 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 16.1S: Lots 6-8 and 40-42

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=15,840 sf
Runoff Volume=2,992 cf

Runoff Depth>2.27"
Tc=5.0 min

CN=0/98

0.21 cfs
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Summary for Subcatchment 16S: 

Runoff = 0.18 cfs @ 7.93 hrs,  Volume= 2,634 cf,  Depth> 1.78"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 1,426 98 Pedestrian Access

6,261 80 >75% Grass cover, Good, HSG D
* 8,223 98 Existing SW Hall Boulevard
* 1,848 98 SW Hall Widening

17,758 92 Weighted Average
6,261 80 Pervious Area

11,497 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 16S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=17,758 sf
Runoff Volume=2,634 cf

Runoff Depth>1.78"
Tc=5.0 min

CN=80/98

0.18 cfs
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Summary for Subcatchment 17.1S: Lot 46 & 47

Runoff = 0.07 cfs @ 7.90 hrs,  Volume= 997 cf,  Depth> 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 5,280 98 2 Lots @ 2640 sf

5,280 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 17.1S: Lot 46 & 47

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0.055
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0.015

0.01
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Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=5,280 sf
Runoff Volume=997 cf

Runoff Depth>2.27"
Tc=5.0 min

CN=0/98

0.07 cfs
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Summary for Subcatchment 18.1S: Lots 43-45 & 48-53

Runoff = 0.31 cfs @ 7.90 hrs,  Volume= 4,488 cf,  Depth> 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 23,760 98 9 Lots @ 2640 sf

23,760 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 18.1S: Lots 43-45 & 48-53

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=23,760 sf
Runoff Volume=4,488 cf

Runoff Depth>2.27"
Tc=5.0 min

CN=0/98

0.31 cfs
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Summary for Subcatchment 19.1S: Lots 1 and 36

Runoff = 0.07 cfs @ 7.90 hrs,  Volume= 997 cf,  Depth> 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-YR  Rainfall=2.50"

Area (sf) CN Description
* 5,280 98 2 Lots @ 2640 sf

5,280 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 19.1S: Lots 1 and 36

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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w
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s)
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0.065
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0

Type IA 24-hr 2-YR
Rainfall=2.50"

Runoff Area=5,280 sf
Runoff Volume=997 cf

Runoff Depth>2.27"
Tc=5.0 min

CN=0/98

0.07 cfs
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Summary for Pond 1P: WQ Extended Dry Basin

Inflow Area = 384,927 sf, 72.25% Impervious,  Inflow Depth > 1.88"    for  2-YR event
Inflow = 4.02 cfs @ 7.92 hrs,  Volume= 60,371 cf
Outflow = 0.74 cfs @ 11.74 hrs,  Volume= 31,663 cf,  Atten= 82%,  Lag= 229.2 min
Primary = 0.74 cfs @ 11.74 hrs,  Volume= 31,663 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 188.89' @ 11.74 hrs   Surf.Area= 14,866 sf   Storage= 29,970 cf
Flood Elev= 190.75'   Surf.Area= 17,158 sf   Storage= 52,607 cf

Plug-Flow detention time= 525.4 min calculated for 31,597 cf (52% of inflow)
Center-of-Mass det. time= 264.6 min ( 961.0 - 696.3 )

Volume Invert Avail.Storage Storage Description
#1 186.60' 52,607 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

186.60 11,407 0 0
187.00 11,989 4,679 4,679
188.00 13,486 12,738 17,417
189.00 15,044 14,265 31,682
190.00 16,661 15,853 47,534
190.30 17,158 5,073 52,607

Device Routing     Invert Outlet Devices
#1 Device 2 186.60' 2.0' long  (Profile 17) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48  1.97  2.46  2.95   
Coef. (English)  2.84  3.13  3.26  3.30  3.31  3.31   

#2 Device 4 186.60' 1.5" Vert. WQ Orifice   C= 0.620   
#3 Device 4 188.65' 2.0' long  (Profile 17) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48  1.97  2.46  2.95   
Coef. (English)  2.84  3.13  3.26  3.30  3.31  3.31   

#4 Primary 186.53' 18.0"  x 12.0' long Culvert   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 186.49'   S= 0.0033 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.74 cfs @ 11.74 hrs  HW=188.89'  TW=186.57'   (Dynamic Tailwater)
4=Culvert  (Passes 0.74 cfs of 10.23 cfs potential flow)

2=WQ Orifice  (Orifice Controls 0.09 cfs @ 7.42 fps)
1=Broad-Crested Rectangular Weir  (Passes 0.09 cfs of 22.85 cfs potential flow)

3=Broad-Crested Rectangular Weir  (Weir Controls 0.65 cfs @ 1.38 fps)
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Pond 1P: WQ Extended Dry Basin

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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w
  (

cf
s)
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0

Inflow Area=384,927 sf
Peak Elev=188.89'
Storage=29,970 cf

4.02 cfs

0.74 cfs
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Summary for Pond 2R: STM MH A0

Inflow Area = 324,209 sf, 80.25% Impervious,  Inflow Depth > 1.99"    for  2-YR event
Inflow = 3.69 cfs @ 7.91 hrs,  Volume= 53,875 cf
Outflow = 3.69 cfs @ 7.91 hrs,  Volume= 53,875 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.69 cfs @ 7.91 hrs,  Volume= 53,875 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 188.89' @ 11.67 hrs
Flood Elev= 191.68'

Device Routing     Invert Outlet Devices
#1 Primary 186.99' 18.0"  x 64.1' long Culvert   Ke= 0.500   

Outlet Invert= 186.73'   S= 0.0041 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=3.68 cfs @ 7.91 hrs  HW=188.31'  TW=187.97'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 3.68 cfs @ 2.98 fps)

Pond 2R: STM MH A0

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=324,209 sf
Peak Elev=188.89'

18.0" x 64.1' Culvert

3.69 cfs
3.69 cfs
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Summary for Pond 3R: STM MH A1

Inflow Area = 129,487 sf, 80.41% Impervious,  Inflow Depth > 2.00"    for  2-YR event
Inflow = 1.47 cfs @ 7.91 hrs,  Volume= 21,541 cf
Outflow = 1.47 cfs @ 7.91 hrs,  Volume= 21,541 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.47 cfs @ 7.91 hrs,  Volume= 21,541 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 188.89' @ 11.64 hrs
Flood Elev= 192.11'

Device Routing     Invert Outlet Devices
#1 Primary 187.38' 15.0"  x 47.4' long Culvert   Ke= 0.500   

Outlet Invert= 187.19'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=1.47 cfs @ 7.91 hrs  HW=188.43'  TW=188.31'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.47 cfs @ 1.81 fps)

Pond 3R: STM MH A1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=129,487 sf
Peak Elev=188.89'

15.0" x 47.4' Culvert

1.47 cfs
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Summary for Pond 4R: STM MH A2

Inflow Area = 126,847 sf, 80.00% Impervious,  Inflow Depth > 1.99"    for  2-YR event
Inflow = 1.44 cfs @ 7.91 hrs,  Volume= 21,043 cf
Outflow = 1.44 cfs @ 7.91 hrs,  Volume= 21,043 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.44 cfs @ 7.91 hrs,  Volume= 21,043 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 188.90' @ 11.67 hrs
Flood Elev= 192.36'

Device Routing     Invert Outlet Devices
#1 Primary 187.74' 15.0"  x 41.0' long Culvert   Ke= 0.500   

Outlet Invert= 187.58'   S= 0.0039 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=1.35 cfs @ 7.91 hrs  HW=188.60'  TW=188.43'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.35 cfs @ 2.11 fps)

Pond 4R: STM MH A2

Inflow
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Hydrograph

Time  (hours)
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Summary for Pond 5R: STM MH A3

Inflow Area = 117,778 sf, 79.81% Impervious,  Inflow Depth > 1.99"    for  2-YR event
Inflow = 1.33 cfs @ 7.91 hrs,  Volume= 19,512 cf
Outflow = 1.33 cfs @ 7.91 hrs,  Volume= 19,512 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.33 cfs @ 7.91 hrs,  Volume= 19,512 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 189.36' @ 7.95 hrs
Flood Elev= 193.63'

Device Routing     Invert Outlet Devices
#1 Primary 188.66' 15.0"  x 181.1' long Culvert   Ke= 0.500   

Outlet Invert= 187.94'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=1.33 cfs @ 7.91 hrs  HW=189.36'  TW=188.60'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.33 cfs @ 2.74 fps)

Pond 5R: STM MH A3
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1.33 cfs
1.33 cfs



Type IA 24-hr 2-YR  Rainfall=2.50"3876 HERITAGE, POST-DEVELOPED, MIXED
  Printed  9/29/2015Prepared by AKS Engineering & Forestry (PAS)

Page 48HydroCAD® 8.50  s/n 005096  © 2007 HydroCAD Software Solutions LLC

Summary for Pond 6R: STM MH A4

Inflow Area = 39,942 sf, 97.07% Impervious,  Inflow Depth > 2.23"    for  2-YR event
Inflow = 0.52 cfs @ 7.90 hrs,  Volume= 7,410 cf
Outflow = 0.52 cfs @ 7.90 hrs,  Volume= 7,410 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.52 cfs @ 7.90 hrs,  Volume= 7,410 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 189.71' @ 7.92 hrs
Flood Elev= 194.32'

Device Routing     Invert Outlet Devices
#1 Primary 189.23' 12.0"  x 93.5' long Culvert   Ke= 0.500   

Outlet Invert= 188.86'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.52 cfs @ 7.90 hrs  HW=189.71'  TW=189.36'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.52 cfs @ 2.03 fps)

Pond 6R: STM MH A4

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=39,942 sf
Peak Elev=189.71'

12.0" x 93.5' Culvert

0.52 cfs
0.52 cfs



Type IA 24-hr 2-YR  Rainfall=2.50"3876 HERITAGE, POST-DEVELOPED, MIXED
  Printed  9/29/2015Prepared by AKS Engineering & Forestry (PAS)

Page 49HydroCAD® 8.50  s/n 005096  © 2007 HydroCAD Software Solutions LLC

Summary for Pond 7R: STM MH A5

Inflow Area = 15,840 sf,100.00% Impervious,  Inflow Depth > 2.27"    for  2-YR event
Inflow = 0.21 cfs @ 7.90 hrs,  Volume= 2,992 cf
Outflow = 0.21 cfs @ 7.90 hrs,  Volume= 2,992 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.21 cfs @ 7.90 hrs,  Volume= 2,992 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 190.46' @ 7.90 hrs
Flood Elev= 196.04'

Device Routing     Invert Outlet Devices
#1 Primary 190.18' 12.0"  x 188.4' long Culvert   Ke= 0.500   

Outlet Invert= 189.43'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.21 cfs @ 7.90 hrs  HW=190.46'  TW=189.71'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.21 cfs @ 1.73 fps)

Pond 7R: STM MH A5
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Summary for Pond 10R: STM MH B1

Inflow Area = 171,393 sf, 79.91% Impervious,  Inflow Depth > 1.99"    for  2-YR event
Inflow = 1.94 cfs @ 7.91 hrs,  Volume= 28,415 cf
Outflow = 1.94 cfs @ 7.91 hrs,  Volume= 28,415 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.94 cfs @ 7.91 hrs,  Volume= 28,415 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 188.90' @ 11.52 hrs
Flood Elev= 193.43'

Device Routing     Invert Outlet Devices
#1 Primary 187.80' 15.0"  x 153.1' long Culvert   Ke= 0.500   

Outlet Invert= 187.19'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=1.94 cfs @ 7.91 hrs  HW=188.78'  TW=188.31'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.94 cfs @ 2.57 fps)

Pond 10R: STM MH B1
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Summary for Pond 11R: STM MH B2

Inflow Area = 117,024 sf, 73.10% Impervious,  Inflow Depth > 1.90"    for  2-YR event
Inflow = 1.25 cfs @ 7.92 hrs,  Volume= 18,484 cf
Outflow = 1.25 cfs @ 7.92 hrs,  Volume= 18,484 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.25 cfs @ 7.92 hrs,  Volume= 18,484 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 189.60' @ 7.94 hrs
Flood Elev= 196.38'

Device Routing     Invert Outlet Devices
#1 Primary 188.83' 12.0"  x 208.1' long Culvert   Ke= 0.500   

Outlet Invert= 188.00'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=1.24 cfs @ 7.92 hrs  HW=189.60'  TW=188.79'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.24 cfs @ 2.66 fps)

Pond 11R: STM MH B2
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Summary for Pond 12R: STM MH B3

Inflow Area = 97,202 sf, 68.09% Impervious,  Inflow Depth > 1.83"    for  2-YR event
Inflow = 1.00 cfs @ 7.92 hrs,  Volume= 14,793 cf
Outflow = 1.00 cfs @ 7.92 hrs,  Volume= 14,793 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.00 cfs @ 7.92 hrs,  Volume= 14,793 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 189.83' @ 7.93 hrs
Flood Elev= 196.86'

Device Routing     Invert Outlet Devices
#1 Primary 189.15' 12.0"  x 30.8' long Culvert   Ke= 0.500   

Outlet Invert= 189.03'   S= 0.0039 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.99 cfs @ 7.92 hrs  HW=189.83'  TW=189.60'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.99 cfs @ 2.47 fps)

Pond 12R: STM MH B3
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Summary for Pond 13R: STM MH B4

Inflow Area = 85,140 sf, 65.88% Impervious,  Inflow Depth > 1.80"    for  2-YR event
Inflow = 0.85 cfs @ 7.92 hrs,  Volume= 12,741 cf
Outflow = 0.85 cfs @ 7.92 hrs,  Volume= 12,741 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.85 cfs @ 7.92 hrs,  Volume= 12,741 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 190.47' @ 7.93 hrs
Flood Elev= 198.44'

Device Routing     Invert Outlet Devices
#1 Primary 189.88' 12.0"  x 132.9' long Culvert   Ke= 0.500   

Outlet Invert= 189.35'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.85 cfs @ 7.92 hrs  HW=190.46'  TW=189.83'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.85 cfs @ 2.57 fps)

Pond 13R: STM MH B4
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Summary for Pond 14R: STM MH B5

Inflow Area = 70,058 sf, 62.05% Impervious,  Inflow Depth > 1.74"    for  2-YR event
Inflow = 0.68 cfs @ 7.93 hrs,  Volume= 10,175 cf
Outflow = 0.68 cfs @ 7.93 hrs,  Volume= 10,175 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.68 cfs @ 7.93 hrs,  Volume= 10,175 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 191.10' @ 7.93 hrs
Flood Elev= 196.96'

Device Routing     Invert Outlet Devices
#1 Primary 190.59' 12.0"  x 127.7' long Culvert   Ke= 0.500   

Outlet Invert= 190.08'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.68 cfs @ 7.93 hrs  HW=191.10'  TW=190.46'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.68 cfs @ 2.47 fps)

Pond 14R: STM MH B5
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Summary for Pond 15R: STM MH B6

Inflow Area = 62,138 sf, 57.21% Impervious,  Inflow Depth > 1.68"    for  2-YR event
Inflow = 0.57 cfs @ 7.93 hrs,  Volume= 8,679 cf
Outflow = 0.57 cfs @ 7.93 hrs,  Volume= 8,679 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.57 cfs @ 7.93 hrs,  Volume= 8,679 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 191.38' @ 7.93 hrs
Flood Elev= 196.54'

Device Routing     Invert Outlet Devices
#1 Primary 190.91' 12.0"  x 30.6' long Culvert   Ke= 0.500   

Outlet Invert= 190.79'   S= 0.0039 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.57 cfs @ 7.93 hrs  HW=191.38'  TW=191.10'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.57 cfs @ 2.32 fps)

Pond 15R: STM MH B6
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Summary for Pond 16R: STM MH B7

Inflow Area = 56,858 sf, 53.24% Impervious,  Inflow Depth > 1.62"    for  2-YR event
Inflow = 0.50 cfs @ 7.94 hrs,  Volume= 7,682 cf
Outflow = 0.50 cfs @ 7.94 hrs,  Volume= 7,682 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.50 cfs @ 7.94 hrs,  Volume= 7,682 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 191.82' @ 7.94 hrs
Flood Elev= 195.55'

Device Routing     Invert Outlet Devices
#1 Primary 191.39' 12.0"  x 69.6' long Culvert   Ke= 0.500   

Outlet Invert= 191.11'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.50 cfs @ 7.94 hrs  HW=191.82'  TW=191.38'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.50 cfs @ 2.28 fps)

Pond 16R: STM MH B7
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Summary for Pond 17R: STM MH C1

Inflow Area = 46,449 sf, 93.64% Impervious,  Inflow Depth > 2.18"    for  2-YR event
Inflow = 0.59 cfs @ 7.90 hrs,  Volume= 8,434 cf
Outflow = 0.59 cfs @ 7.90 hrs,  Volume= 8,434 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.59 cfs @ 7.90 hrs,  Volume= 8,434 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 188.91' @ 11.54 hrs
Flood Elev= 192.25'

Device Routing     Invert Outlet Devices
#1 Primary 188.19' 12.0"  x 46.1' long Culvert   Ke= 0.500   

Outlet Invert= 188.00'   S= 0.0041 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.55 cfs @ 7.90 hrs  HW=188.87'  TW=188.78'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.55 cfs @ 1.37 fps)

Pond 17R: STM MH C1
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Summary for Pond 18R: STM MH C2

Inflow Area = 23,760 sf,100.00% Impervious,  Inflow Depth > 2.27"    for  2-YR event
Inflow = 0.31 cfs @ 7.90 hrs,  Volume= 4,488 cf
Outflow = 0.31 cfs @ 7.90 hrs,  Volume= 4,488 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.31 cfs @ 7.90 hrs,  Volume= 4,488 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 189.43' @ 7.93 hrs
Flood Elev= 194.84'

Device Routing     Invert Outlet Devices
#1 Primary 189.06' 12.0"  x 170.7' long Culvert   Ke= 0.500   

Outlet Invert= 188.38'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.31 cfs @ 7.90 hrs  HW=189.43'  TW=188.87'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.31 cfs @ 1.79 fps)

Pond 18R: STM MH C2
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Summary for Pond 19R: STM MH D1

Inflow Area = 12,442 sf, 80.22% Impervious,  Inflow Depth > 1.99"    for  2-YR event
Inflow = 0.14 cfs @ 7.91 hrs,  Volume= 2,067 cf
Outflow = 0.14 cfs @ 7.91 hrs,  Volume= 2,067 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.14 cfs @ 7.91 hrs,  Volume= 2,067 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 192.24' @ 7.91 hrs
Flood Elev= 197.51'

Device Routing     Invert Outlet Devices
#1 Primary 192.04' 12.0"  x 57.3' long Culvert   Ke= 0.500   

Outlet Invert= 191.58'   S= 0.0080 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.14 cfs @ 7.91 hrs  HW=192.24'  TW=190.46'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.14 cfs @ 1.97 fps)

Pond 19R: STM MH D1
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Summary for Pond 20R: STM MH F1

Inflow Area = 28,004 sf, 70.39% Impervious,  Inflow Depth > 1.86"    for  2-YR event
Inflow = 0.29 cfs @ 7.92 hrs,  Volume= 4,336 cf
Outflow = 0.29 cfs @ 7.92 hrs,  Volume= 4,336 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.29 cfs @ 7.92 hrs,  Volume= 4,336 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 189.67' @ 7.93 hrs
Flood Elev= 193.76'

Device Routing     Invert Outlet Devices
#1 Primary 189.31' 12.0"  x 95.2' long Culvert   Ke= 0.500   

Outlet Invert= 188.93'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.29 cfs @ 7.92 hrs  HW=189.67'  TW=189.36'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.29 cfs @ 1.70 fps)

Pond 20R: STM MH F1
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Summary for Pond 21R: STM MH F2

Inflow Area = 17,758 sf, 64.74% Impervious,  Inflow Depth > 1.78"    for  2-YR event
Inflow = 0.18 cfs @ 7.93 hrs,  Volume= 2,634 cf
Outflow = 0.18 cfs @ 7.93 hrs,  Volume= 2,634 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.18 cfs @ 7.93 hrs,  Volume= 2,634 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 189.95' @ 7.93 hrs
Flood Elev= 193.33'

Device Routing     Invert Outlet Devices
#1 Primary 189.71' 12.0"  x 40.4' long Culvert   Ke= 0.500   

Outlet Invert= 189.51'   S= 0.0050 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.18 cfs @ 7.93 hrs  HW=189.95'  TW=189.67'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.18 cfs @ 1.79 fps)

Pond 21R: STM MH F2
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Summary for Pond 23R: STM MH E1

Inflow Area = 18,480 sf,100.00% Impervious,  Inflow Depth > 2.27"    for  2-YR event
Inflow = 0.24 cfs @ 7.90 hrs,  Volume= 3,491 cf
Outflow = 0.24 cfs @ 7.90 hrs,  Volume= 3,491 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.24 cfs @ 7.90 hrs,  Volume= 3,491 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 189.93' @ 7.91 hrs
Flood Elev= 194.50'

Device Routing     Invert Outlet Devices
#1 Primary 189.62' 12.0"  x 46.0' long Culvert   Ke= 0.500   

Outlet Invert= 189.44'   S= 0.0039 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.24 cfs @ 7.90 hrs  HW=189.93'  TW=189.71'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.24 cfs @ 1.75 fps)

Pond 23R: STM MH E1
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Summary for Pond 24R: STM MH E2

Inflow Area = 5,280 sf,100.00% Impervious,  Inflow Depth > 2.27"    for  2-YR event
Inflow = 0.07 cfs @ 7.90 hrs,  Volume= 997 cf
Outflow = 0.07 cfs @ 7.90 hrs,  Volume= 997 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.07 cfs @ 7.90 hrs,  Volume= 997 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 190.17' @ 7.90 hrs
Flood Elev= 194.50'

Device Routing     Invert Outlet Devices
#1 Primary 190.01' 12.0"  x 48.4' long Culvert   Ke= 0.500   

Outlet Invert= 189.82'   S= 0.0039 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.07 cfs @ 7.90 hrs  HW=190.17'  TW=189.93'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.07 cfs @ 1.29 fps)

Pond 24R: STM MH E2

Inflow
Primary

Hydrograph

Time  (hours)
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Pre-Developed Onsite
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

303,703 80 Pasture/grassland/range, Good, HSG D  (10S)
13,855 84 50-75% Grass cover, Fair, HSG D  (10S)
75,894 84 Wetland Area  (10S)
1,986 98 Existing House & Outbuildings  (10S)
1,085 98 Sidewalks & concrete pad areas  (10S)

396,523 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=396,523 sf   0.77% Impervious   Runoff Depth>1.65"Subcatchment 10S: Pre-Developed Onsite
   Flow Length=379'   Tc=37.3 min   CN=81/98   Runoff=2.18 cfs  54,393 cf

Total Runoff Area = 396,523 sf   Runoff Volume = 54,393 cf   Average Runoff Depth = 1.65"
99.23% Pervious = 393,452 sf     0.77% Impervious = 3,071 sf



Type IA 24-hr 10-YR  Rainfall=3.45"3876 HERITAGE, PRE-DEVELOPED
  Printed  9/29/2015Prepared by AKS Engineering & Forestry (PAS)

Page 4HydroCAD® 8.50  s/n 005096  © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment 10S: Pre-Developed Onsite

Runoff = 2.18 cfs @ 8.14 hrs,  Volume= 54,393 cf,  Depth> 1.65"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
303,703 80 Pasture/grassland/range, Good, HSG D

* 1,986 98 Existing House & Outbuildings
* 1,085 98 Sidewalks & concrete pad areas

13,855 84 50-75% Grass cover, Fair, HSG D
* 75,894 84 Wetland Area

396,523 81 Weighted Average
393,452 81 Pervious Area

3,071 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
35.2 300 0.0100 0.14 Sheet Flow, Sheet Flow

Grass: Short   n= 0.150   P2= 2.50"
2.1 79 0.0080 0.63 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
37.3 379 Total

Subcatchment 10S: Pre-Developed Onsite

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=396,523 sf
Runoff Volume=54,393 cf

Runoff Depth>1.65"
Flow Length=379'

Tc=37.3 min
CN=81/98

2.18 cfs
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Area Listing (selected nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

111,161 80 >75% Grass cover, Good, HSG D  (1.1S,1.2S,2S,3S,4S,5S,6S,7S,8S,9S,10S,11S,12S,13S,14S
5,280 98 1 Lot @ 2640 sf  (6.2S,13.1S)
5,280 98 1 Lots @ 2640 sf  (4.1S,5.2S)

26,400 98 10 Lots @ 2640 sf  (5.1S)
21,120 98 2 Lots @ 2640 sf  (6.1S,15.1S,17.1S,19.1S)
23,760 98 3 Lots @ 2640 sf  (10.1S,12.1S,14.1S)
10,560 98 4 Lots @ 2640 sf  (6.3S)
47,520 98 6 Lots @ 2640 sf  (7.1S,11.1S,16.1S)
23,760 98 9 Lots @ 2640 sf  (18.1S)
1,458 98 Existing SW Hall Blvd Pavement  (7S)
8,223 98 Existing SW Hall Boulevard  (16S)
1,426 98 Pedestrian Access  (16S)

980 98 Pedestrian Path  (1.2S)
16,967 98 Pond surface/WQ access  (1S)
1,848 98 SW Hall Widening  (16S)

88,581 98 Street/Sidewalk/Etc.  (2S,3S,4S,5S,6S,7S,8S,9S,10S,11S,12S,13S,14S,15S)

394,324 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=37,143 sf   0.00% Impervious   Runoff Depth>1.57"Subcatchment 1.1S: 
   Flow Length=300'   Slope=0.0100 '/'   Tc=35.2 min   CN=80/0   Runoff=0.19 cfs  4,845 cf

Runoff Area=6,608 sf   14.83% Impervious   Runoff Depth>1.83"Subcatchment 1.2S: 
   Tc=5.0 min   CN=80/98   Runoff=0.07 cfs  1,009 cf

Runoff Area=16,967 sf   100.00% Impervious   Runoff Depth>3.21"Subcatchment 1S: 
   Tc=5.0 min   CN=0/98   Runoff=0.31 cfs  4,540 cf

Runoff Area=18,351 sf   82.42% Impervious   Runoff Depth>2.93"Subcatchment 2S: 
   Tc=5.0 min   CN=80/98   Runoff=0.31 cfs  4,476 cf

Runoff Area=4,978 sf   79.53% Impervious   Runoff Depth>2.88"Subcatchment 3S: 
   Tc=5.0 min   CN=80/98   Runoff=0.08 cfs  1,195 cf

Runoff Area=2,640 sf   100.00% Impervious   Runoff Depth>3.21"Subcatchment 4.1S: Lot 24
   Tc=5.0 min   CN=0/98   Runoff=0.05 cfs  706 cf

Runoff Area=6,429 sf   75.28% Impervious   Runoff Depth>2.81"Subcatchment 4S: 
   Tc=5.0 min   CN=80/98   Runoff=0.10 cfs  1,506 cf

Runoff Area=26,400 sf   100.00% Impervious   Runoff Depth>3.21"Subcatchment 5.1S: Lots 19-23, 57-61
   Tc=5.0 min   CN=0/98   Runoff=0.49 cfs  7,065 cf

Runoff Area=2,640 sf   100.00% Impervious   Runoff Depth>3.21"Subcatchment 5.2S: Lot 62
   Tc=5.0 min   CN=0/98   Runoff=0.05 cfs  706 cf

Runoff Area=23,432 sf   38.90% Impervious   Runoff Depth>2.22"Subcatchment 5S: 
   Tc=5.0 min   CN=80/98   Runoff=0.29 cfs  4,339 cf

Runoff Area=5,280 sf   100.00% Impervious   Runoff Depth>3.21"Subcatchment 6.1S: Lots 14 and 15
   Tc=5.0 min   CN=0/98   Runoff=0.10 cfs  1,413 cf

Runoff Area=2,640 sf   100.00% Impervious   Runoff Depth>3.21"Subcatchment 6.2S: Lot 16
   Tc=5.0 min   CN=0/98   Runoff=0.05 cfs  706 cf

Runoff Area=10,560 sf   100.00% Impervious   Runoff Depth>3.21"Subcatchment 6.3S: Lots 17, 18, 55 & 56
   Tc=5.0 min   CN=0/98   Runoff=0.20 cfs  2,826 cf

Runoff Area=5,622 sf   79.19% Impervious   Runoff Depth>2.87"Subcatchment 6S: 
   Tc=5.0 min   CN=80/98   Runoff=0.09 cfs  1,347 cf

Runoff Area=15,840 sf   100.00% Impervious   Runoff Depth>3.21"Subcatchment 7.1S: Lots 9-13 and Lot 54
   Tc=5.0 min   CN=0/98   Runoff=0.29 cfs  4,239 cf

Runoff Area=10,246 sf   80.17% Impervious   Runoff Depth>2.89"Subcatchment 7S: 
   Tc=5.0 min   CN=80/98   Runoff=0.17 cfs  2,468 cf
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Runoff Area=9,397 sf   53.77% Impervious   Runoff Depth>2.46"Subcatchment 8S: 
   Tc=5.0 min   CN=80/98   Runoff=0.13 cfs  1,929 cf

Runoff Area=6,803 sf   72.79% Impervious   Runoff Depth>2.77"Subcatchment 9S: 
   Tc=5.0 min   CN=80/98   Runoff=0.11 cfs  1,571 cf

Runoff Area=7,920 sf   100.00% Impervious   Runoff Depth>3.21"Subcatchment 10.1S: Lots 25-27
   Tc=5.0 min   CN=0/98   Runoff=0.15 cfs  2,119 cf

Runoff Area=10,606 sf   89.60% Impervious   Runoff Depth>3.04"Subcatchment 10S: 
   Tc=5.0 min   CN=80/98   Runoff=0.19 cfs  2,689 cf

Runoff Area=15,840 sf   100.00% Impervious   Runoff Depth>3.21"Subcatchment 11.1S: Lots 28-32 and 37
   Tc=5.0 min   CN=0/98   Runoff=0.29 cfs  4,239 cf

Runoff Area=4,142 sf   52.51% Impervious   Runoff Depth>2.44"Subcatchment 11S: 
   Tc=5.0 min   CN=80/98   Runoff=0.06 cfs  843 cf

Runoff Area=7,920 sf   100.00% Impervious   Runoff Depth>3.21"Subcatchment 12.1S: Lots 33-35
   Tc=5.0 min   CN=0/98   Runoff=0.15 cfs  2,119 cf

Runoff Area=3,982 sf   88.35% Impervious   Runoff Depth>3.02"Subcatchment 12S: 
   Tc=5.0 min   CN=80/98   Runoff=0.07 cfs  1,003 cf

Runoff Area=2,640 sf   100.00% Impervious   Runoff Depth>3.21"Subcatchment 13.1S: Lot 38
   Tc=5.0 min   CN=0/98   Runoff=0.05 cfs  706 cf

Runoff Area=7,162 sf   65.64% Impervious   Runoff Depth>2.65"Subcatchment 13S: 
   Tc=5.0 min   CN=80/98   Runoff=0.11 cfs  1,585 cf

Runoff Area=7,920 sf   100.00% Impervious   Runoff Depth>3.21"Subcatchment 14.1S: Lots 2-3 and 39
   Tc=5.0 min   CN=0/98   Runoff=0.15 cfs  2,119 cf

Runoff Area=12,555 sf   50.55% Impervious   Runoff Depth>2.41"Subcatchment 14S: 
   Tc=5.0 min   CN=80/98   Runoff=0.17 cfs  2,522 cf

Runoff Area=5,280 sf   100.00% Impervious   Runoff Depth>3.21"Subcatchment 15.1S: Lots 4 and 5
   Tc=5.0 min   CN=0/98   Runoff=0.10 cfs  1,413 cf

Runoff Area=28,463 sf   28.41% Impervious   Runoff Depth>2.05"Subcatchment 15S: 
   Tc=5.0 min   CN=80/98   Runoff=0.32 cfs  4,868 cf

Runoff Area=15,840 sf   100.00% Impervious   Runoff Depth>3.21"Subcatchment 16.1S: Lots 6-8 and 40-42
   Tc=5.0 min   CN=0/98   Runoff=0.29 cfs  4,239 cf

Runoff Area=17,758 sf   64.74% Impervious   Runoff Depth>2.64"Subcatchment 16S: 
   Tc=5.0 min   CN=80/98   Runoff=0.26 cfs  3,907 cf

Runoff Area=5,280 sf   100.00% Impervious   Runoff Depth>3.21"Subcatchment 17.1S: Lot 46 & 47
   Tc=5.0 min   CN=0/98   Runoff=0.10 cfs  1,413 cf

Runoff Area=23,760 sf   100.00% Impervious   Runoff Depth>3.21"Subcatchment 18.1S: Lots 43-45 & 48-53
   Tc=5.0 min   CN=0/98   Runoff=0.44 cfs  6,358 cf
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Runoff Area=5,280 sf   100.00% Impervious   Runoff Depth>3.21"Subcatchment 19.1S: Lots 1 and 36
   Tc=5.0 min   CN=0/98   Runoff=0.10 cfs  1,413 cf

Peak Elev=189.11'  Storage=33,360 cf   Inflow=5.88 cfs  88,514 cfPond 1P: WQ Extended Dry Basin
   Outflow=1.87 cfs  59,093 cf

Peak Elev=189.15'   Inflow=5.34 cfs  78,119 cfPond 2R: STM MH A0
18.0" x 64.1' Culvert   Outflow=5.34 cfs  78,119 cf

Peak Elev=189.23'   Inflow=2.13 cfs  31,229 cfPond 3R: STM MH A1
15.0" x 47.4' Culvert   Outflow=2.13 cfs  31,229 cf

Peak Elev=189.28'   Inflow=2.09 cfs  30,522 cfPond 4R: STM MH A2
15.0" x 41.0' Culvert   Outflow=2.09 cfs  30,522 cf

Peak Elev=189.72'   Inflow=1.93 cfs  28,310 cfPond 5R: STM MH A3
15.0" x 181.1' Culvert   Outflow=1.93 cfs  28,310 cf

Peak Elev=189.92'   Inflow=0.73 cfs  10,531 cfPond 6R: STM MH A4
12.0" x 93.5' Culvert   Outflow=0.73 cfs  10,531 cf

Peak Elev=190.53'   Inflow=0.29 cfs  4,239 cfPond 7R: STM MH A5
12.0" x 188.4' Culvert   Outflow=0.29 cfs  4,239 cf

Peak Elev=189.51'   Inflow=2.82 cfs  41,220 cfPond 10R: STM MH B1
15.0" x 153.1' Culvert   Outflow=2.82 cfs  41,220 cf

Peak Elev=190.02'   Inflow=1.84 cfs  27,070 cfPond 11R: STM MH B2
12.0" x 208.1' Culvert   Outflow=1.84 cfs  27,070 cf

Peak Elev=190.20'   Inflow=1.48 cfs  21,828 cfPond 12R: STM MH B3
12.0" x 30.8' Culvert   Outflow=1.48 cfs  21,828 cf

Peak Elev=190.70'   Inflow=1.27 cfs  18,865 cfPond 13R: STM MH B4
12.0" x 132.9' Culvert   Outflow=1.27 cfs  18,865 cf

Peak Elev=191.26'   Inflow=1.02 cfs  15,161 cfPond 14R: STM MH B5
12.0" x 127.7' Culvert   Outflow=1.02 cfs  15,161 cf

Peak Elev=191.51'   Inflow=0.87 cfs  13,042 cfPond 15R: STM MH B6
12.0" x 30.6' Culvert   Outflow=0.87 cfs  13,042 cf

Peak Elev=191.94'   Inflow=0.78 cfs  11,629 cfPond 16R: STM MH B7
12.0" x 69.6' Culvert   Outflow=0.78 cfs  11,629 cf

Peak Elev=189.45'   Inflow=0.83 cfs  12,031 cfPond 17R: STM MH C1
12.0" x 46.1' Culvert   Outflow=0.83 cfs  12,031 cf

Peak Elev=189.65'   Inflow=0.44 cfs  6,358 cfPond 18R: STM MH C2
12.0" x 170.7' Culvert   Outflow=0.44 cfs  6,358 cf
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Peak Elev=192.28'   Inflow=0.20 cfs  2,998 cfPond 19R: STM MH D1
12.0" x 57.3' Culvert   Outflow=0.20 cfs  2,998 cf

Peak Elev=189.87'   Inflow=0.43 cfs  6,375 cfPond 20R: STM MH F1
12.0" x 95.2' Culvert   Outflow=0.43 cfs  6,375 cf

Peak Elev=190.04'   Inflow=0.26 cfs  3,907 cfPond 21R: STM MH F2
12.0" x 40.4' Culvert   Outflow=0.26 cfs  3,907 cf

Peak Elev=190.05'   Inflow=0.34 cfs  4,945 cfPond 23R: STM MH E1
12.0" x 46.0' Culvert   Outflow=0.34 cfs  4,945 cf

Peak Elev=190.22'   Inflow=0.10 cfs  1,413 cfPond 24R: STM MH E2
12.0" x 48.4' Culvert   Outflow=0.10 cfs  1,413 cf

Total Runoff Area = 394,324 sf   Runoff Volume = 90,443 cf   Average Runoff Depth = 2.75"
28.19% Pervious = 111,161 sf     71.81% Impervious = 283,163 sf
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Summary for Subcatchment 1.1S: 

Runoff = 0.19 cfs @ 8.13 hrs,  Volume= 4,845 cf,  Depth> 1.57"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
37,143 80 >75% Grass cover, Good, HSG D
37,143 80 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
35.2 300 0.0100 0.14 Sheet Flow, 

Grass: Short   n= 0.150   P2= 2.50"

Subcatchment 1.1S: 

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=37,143 sf
Runoff Volume=4,845 cf

Runoff Depth>1.57"
Flow Length=300'

Slope=0.0100 '/'
Tc=35.2 min

CN=80/0

0.19 cfs
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Summary for Subcatchment 1.2S: 

Runoff = 0.07 cfs @ 7.98 hrs,  Volume= 1,009 cf,  Depth> 1.83"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 980 98 Pedestrian Path

5,628 80 >75% Grass cover, Good, HSG D
6,608 83 Weighted Average
5,628 80 Pervious Area

980 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1.2S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=6,608 sf
Runoff Volume=1,009 cf

Runoff Depth>1.83"
Tc=5.0 min

CN=80/98

0.07 cfs



Type IA 24-hr 10-YR  Rainfall=3.45"3876 HERITAGE, POST-DEVELOPED, MIXED
  Printed  9/29/2015Prepared by AKS Engineering & Forestry (PAS)

Page 9HydroCAD® 8.50  s/n 005096  © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: 

Runoff = 0.31 cfs @ 7.90 hrs,  Volume= 4,540 cf,  Depth> 3.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 16,967 98 Pond surface/WQ access

16,967 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=16,967 sf
Runoff Volume=4,540 cf

Runoff Depth>3.21"
Tc=5.0 min

CN=0/98

0.31 cfs
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Summary for Subcatchment 2S: 

Runoff = 0.31 cfs @ 7.91 hrs,  Volume= 4,476 cf,  Depth> 2.93"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 15,125 98 Street/Sidewalk/Etc.

3,226 80 >75% Grass cover, Good, HSG D
18,351 95 Weighted Average

3,226 80 Pervious Area
15,125 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=18,351 sf
Runoff Volume=4,476 cf

Runoff Depth>2.93"
Tc=5.0 min

CN=80/98

0.31 cfs
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Summary for Subcatchment 3S: 

Runoff = 0.08 cfs @ 7.91 hrs,  Volume= 1,195 cf,  Depth> 2.88"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 3,959 98 Street/Sidewalk/Etc.

1,019 80 >75% Grass cover, Good, HSG D
4,978 94 Weighted Average
1,019 80 Pervious Area
3,959 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 3S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=4,978 sf
Runoff Volume=1,195 cf

Runoff Depth>2.88"
Tc=5.0 min

CN=80/98

0.08 cfs
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Summary for Subcatchment 4.1S: Lot 24

Runoff = 0.05 cfs @ 7.90 hrs,  Volume= 706 cf,  Depth> 3.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 2,640 98 1 Lots @ 2640 sf

2,640 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 4.1S: Lot 24

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=2,640 sf
Runoff Volume=706 cf

Runoff Depth>3.21"
Tc=5.0 min

CN=0/98

0.05 cfs
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Summary for Subcatchment 4S: 

Runoff = 0.10 cfs @ 7.91 hrs,  Volume= 1,506 cf,  Depth> 2.81"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 4,840 98 Street/Sidewalk/Etc.

1,589 80 >75% Grass cover, Good, HSG D
6,429 94 Weighted Average
1,589 80 Pervious Area
4,840 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 4S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.11
0.105

0.1
0.095

0.09
0.085

0.08
0.075

0.07
0.065

0.06
0.055

0.05
0.045

0.04
0.035

0.03
0.025

0.02
0.015

0.01
0.005

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=6,429 sf
Runoff Volume=1,506 cf

Runoff Depth>2.81"
Tc=5.0 min

CN=80/98

0.10 cfs
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Summary for Subcatchment 5.1S: Lots 19-23, 57-61

Runoff = 0.49 cfs @ 7.90 hrs,  Volume= 7,065 cf,  Depth> 3.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 26,400 98 10 Lots @ 2640 sf

26,400 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 5.1S: Lots 19-23, 57-61

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=26,400 sf
Runoff Volume=7,065 cf

Runoff Depth>3.21"
Tc=5.0 min

CN=0/98

0.49 cfs
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Summary for Subcatchment 5.2S: Lot 62

Runoff = 0.05 cfs @ 7.90 hrs,  Volume= 706 cf,  Depth> 3.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 2,640 98 1 Lots @ 2640 sf

2,640 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 5.2S: Lot 62

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=2,640 sf
Runoff Volume=706 cf

Runoff Depth>3.21"
Tc=5.0 min

CN=0/98

0.05 cfs
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Summary for Subcatchment 5S: 

Runoff = 0.29 cfs @ 7.94 hrs,  Volume= 4,339 cf,  Depth> 2.22"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 9,115 98 Street/Sidewalk/Etc.

14,317 80 >75% Grass cover, Good, HSG D
23,432 87 Weighted Average
14,317 80 Pervious Area

9,115 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 5S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=23,432 sf
Runoff Volume=4,339 cf

Runoff Depth>2.22"
Tc=5.0 min

CN=80/98

0.29 cfs
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Summary for Subcatchment 6.1S: Lots 14 and 15

Runoff = 0.10 cfs @ 7.90 hrs,  Volume= 1,413 cf,  Depth> 3.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 5,280 98 2 Lots @ 2640 sf

5,280 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 6.1S: Lots 14 and 15

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.105

0.1
0.095

0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045

0.04
0.035

0.03
0.025

0.02
0.015

0.01
0.005

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=5,280 sf
Runoff Volume=1,413 cf

Runoff Depth>3.21"
Tc=5.0 min

CN=0/98

0.10 cfs
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Summary for Subcatchment 6.2S: Lot 16

Runoff = 0.05 cfs @ 7.90 hrs,  Volume= 706 cf,  Depth> 3.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 2,640 98 1 Lot @ 2640 sf

2,640 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 6.2S: Lot 16

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=2,640 sf
Runoff Volume=706 cf

Runoff Depth>3.21"
Tc=5.0 min

CN=0/98

0.05 cfs
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Summary for Subcatchment 6.3S: Lots 17, 18, 55 & 56

Runoff = 0.20 cfs @ 7.90 hrs,  Volume= 2,826 cf,  Depth> 3.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 10,560 98 4 Lots @ 2640 sf

10,560 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 6.3S: Lots 17, 18, 55 & 56

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.21

0.2
0.19

0.18

0.17
0.16

0.15
0.14

0.13
0.12

0.11
0.1

0.09

0.08
0.07

0.06
0.05

0.04
0.03

0.02
0.01

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=10,560 sf
Runoff Volume=2,826 cf

Runoff Depth>3.21"
Tc=5.0 min

CN=0/98

0.20 cfs
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Summary for Subcatchment 6S: 

Runoff = 0.09 cfs @ 7.91 hrs,  Volume= 1,347 cf,  Depth> 2.87"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 4,452 98 Street/Sidewalk/Etc.

1,170 80 >75% Grass cover, Good, HSG D
5,622 94 Weighted Average
1,170 80 Pervious Area
4,452 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 6S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.1

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=5,622 sf
Runoff Volume=1,347 cf

Runoff Depth>2.87"
Tc=5.0 min

CN=80/98

0.09 cfs
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Summary for Subcatchment 7.1S: Lots 9-13 and Lot 54

Runoff = 0.29 cfs @ 7.90 hrs,  Volume= 4,239 cf,  Depth> 3.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 15,840 98 6 Lots @ 2640 sf

15,840 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 7.1S: Lots 9-13 and Lot 54

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=15,840 sf
Runoff Volume=4,239 cf

Runoff Depth>3.21"
Tc=5.0 min

CN=0/98

0.29 cfs
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Summary for Subcatchment 7S: 

Runoff = 0.17 cfs @ 7.91 hrs,  Volume= 2,468 cf,  Depth> 2.89"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 6,756 98 Street/Sidewalk/Etc.

2,032 80 >75% Grass cover, Good, HSG D
* 1,458 98 Existing SW Hall Blvd Pavement

10,246 94 Weighted Average
2,032 80 Pervious Area
8,214 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 7S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=10,246 sf
Runoff Volume=2,468 cf

Runoff Depth>2.89"
Tc=5.0 min

CN=80/98

0.17 cfs
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Summary for Subcatchment 8S: 

Runoff = 0.13 cfs @ 7.93 hrs,  Volume= 1,929 cf,  Depth> 2.46"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 5,053 98 Street/Sidewalk/Etc.

4,344 80 >75% Grass cover, Good, HSG D
9,397 90 Weighted Average
4,344 80 Pervious Area
5,053 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 8S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=9,397 sf
Runoff Volume=1,929 cf

Runoff Depth>2.46"
Tc=5.0 min

CN=80/98

0.13 cfs
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Summary for Subcatchment 9S: 

Runoff = 0.11 cfs @ 7.91 hrs,  Volume= 1,571 cf,  Depth> 2.77"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 4,952 98 Street/Sidewalk/Etc.

1,851 80 >75% Grass cover, Good, HSG D
6,803 93 Weighted Average
1,851 80 Pervious Area
4,952 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 9S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.115
0.11

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=6,803 sf
Runoff Volume=1,571 cf

Runoff Depth>2.77"
Tc=5.0 min

CN=80/98

0.11 cfs
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Summary for Subcatchment 10.1S: Lots 25-27

Runoff = 0.15 cfs @ 7.90 hrs,  Volume= 2,119 cf,  Depth> 3.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 7,920 98 3 Lots @ 2640 sf

7,920 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 10.1S: Lots 25-27

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=7,920 sf
Runoff Volume=2,119 cf

Runoff Depth>3.21"
Tc=5.0 min

CN=0/98

0.15 cfs
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Summary for Subcatchment 10S: 

Runoff = 0.19 cfs @ 7.90 hrs,  Volume= 2,689 cf,  Depth> 3.04"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 9,503 98 Street/Sidewalk/Etc.

1,103 80 >75% Grass cover, Good, HSG D
10,606 96 Weighted Average

1,103 80 Pervious Area
9,503 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 10S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.2

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=10,606 sf
Runoff Volume=2,689 cf

Runoff Depth>3.04"
Tc=5.0 min

CN=80/98

0.19 cfs
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Summary for Subcatchment 11.1S: Lots 28-32 and 37

Runoff = 0.29 cfs @ 7.90 hrs,  Volume= 4,239 cf,  Depth> 3.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 15,840 98 6 Lots @ 2640 sf

15,840 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 11.1S: Lots 28-32 and 37

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=15,840 sf
Runoff Volume=4,239 cf

Runoff Depth>3.21"
Tc=5.0 min

CN=0/98

0.29 cfs
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Summary for Subcatchment 11S: 

Runoff = 0.06 cfs @ 7.93 hrs,  Volume= 843 cf,  Depth> 2.44"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 2,175 98 Street/Sidewalk/Etc.

1,967 80 >75% Grass cover, Good, HSG D
4,142 89 Weighted Average
1,967 80 Pervious Area
2,175 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 11S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=4,142 sf
Runoff Volume=843 cf

Runoff Depth>2.44"
Tc=5.0 min

CN=80/98

0.06 cfs
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Summary for Subcatchment 12.1S: Lots 33-35

Runoff = 0.15 cfs @ 7.90 hrs,  Volume= 2,119 cf,  Depth> 3.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 7,920 98 3 Lots @ 2640 sf

7,920 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 12.1S: Lots 33-35

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=7,920 sf
Runoff Volume=2,119 cf

Runoff Depth>3.21"
Tc=5.0 min

CN=0/98

0.15 cfs
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Summary for Subcatchment 12S: 

Runoff = 0.07 cfs @ 7.90 hrs,  Volume= 1,003 cf,  Depth> 3.02"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 3,518 98 Street/Sidewalk/Etc.

464 80 >75% Grass cover, Good, HSG D
3,982 96 Weighted Average

464 80 Pervious Area
3,518 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 12S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=3,982 sf
Runoff Volume=1,003 cf

Runoff Depth>3.02"
Tc=5.0 min

CN=80/98

0.07 cfs
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Summary for Subcatchment 13.1S: Lot 38

Runoff = 0.05 cfs @ 7.90 hrs,  Volume= 706 cf,  Depth> 3.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 2,640 98 1 Lot @ 2640 sf

2,640 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 13.1S: Lot 38

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=2,640 sf
Runoff Volume=706 cf

Runoff Depth>3.21"
Tc=5.0 min

CN=0/98

0.05 cfs
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Summary for Subcatchment 13S: 

Runoff = 0.11 cfs @ 7.92 hrs,  Volume= 1,585 cf,  Depth> 2.65"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 4,701 98 Street/Sidewalk/Etc.

2,461 80 >75% Grass cover, Good, HSG D
7,162 92 Weighted Average
2,461 80 Pervious Area
4,701 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 13S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.115
0.11

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=7,162 sf
Runoff Volume=1,585 cf

Runoff Depth>2.65"
Tc=5.0 min

CN=80/98

0.11 cfs
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Summary for Subcatchment 14.1S: Lots 2-3 and 39

Runoff = 0.15 cfs @ 7.90 hrs,  Volume= 2,119 cf,  Depth> 3.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 7,920 98 3 Lots @ 2640 sf

7,920 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 14.1S: Lots 2-3 and 39

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=7,920 sf
Runoff Volume=2,119 cf

Runoff Depth>3.21"
Tc=5.0 min

CN=0/98

0.15 cfs
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Summary for Subcatchment 14S: 

Runoff = 0.17 cfs @ 7.93 hrs,  Volume= 2,522 cf,  Depth> 2.41"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 6,346 98 Street/Sidewalk/Etc.

6,209 80 >75% Grass cover, Good, HSG D
12,555 89 Weighted Average

6,209 80 Pervious Area
6,346 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 14S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=12,555 sf
Runoff Volume=2,522 cf

Runoff Depth>2.41"
Tc=5.0 min

CN=80/98

0.17 cfs
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Summary for Subcatchment 15.1S: Lots 4 and 5

Runoff = 0.10 cfs @ 7.90 hrs,  Volume= 1,413 cf,  Depth> 3.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 5,280 98 2 Lots @ 2640 sf

5,280 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 15.1S: Lots 4 and 5

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.105

0.1
0.095

0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045

0.04
0.035

0.03
0.025

0.02
0.015

0.01
0.005

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=5,280 sf
Runoff Volume=1,413 cf

Runoff Depth>3.21"
Tc=5.0 min

CN=0/98

0.10 cfs
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Summary for Subcatchment 15S: 

Runoff = 0.32 cfs @ 7.96 hrs,  Volume= 4,868 cf,  Depth> 2.05"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 8,086 98 Street/Sidewalk/Etc.

20,377 80 >75% Grass cover, Good, HSG D
28,463 85 Weighted Average
20,377 80 Pervious Area

8,086 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 15S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=28,463 sf
Runoff Volume=4,868 cf

Runoff Depth>2.05"
Tc=5.0 min

CN=80/98

0.32 cfs
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Summary for Subcatchment 16.1S: Lots 6-8 and 40-42

Runoff = 0.29 cfs @ 7.90 hrs,  Volume= 4,239 cf,  Depth> 3.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 15,840 98 6 Lots @ 2640 sf

15,840 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 16.1S: Lots 6-8 and 40-42

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=15,840 sf
Runoff Volume=4,239 cf

Runoff Depth>3.21"
Tc=5.0 min

CN=0/98

0.29 cfs
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Summary for Subcatchment 16S: 

Runoff = 0.26 cfs @ 7.92 hrs,  Volume= 3,907 cf,  Depth> 2.64"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 1,426 98 Pedestrian Access

6,261 80 >75% Grass cover, Good, HSG D
* 8,223 98 Existing SW Hall Boulevard
* 1,848 98 SW Hall Widening

17,758 92 Weighted Average
6,261 80 Pervious Area

11,497 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 16S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=17,758 sf
Runoff Volume=3,907 cf

Runoff Depth>2.64"
Tc=5.0 min

CN=80/98

0.26 cfs



Type IA 24-hr 10-YR  Rainfall=3.45"3876 HERITAGE, POST-DEVELOPED, MIXED
  Printed  9/29/2015Prepared by AKS Engineering & Forestry (PAS)

Page 39HydroCAD® 8.50  s/n 005096  © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment 17.1S: Lot 46 & 47

Runoff = 0.10 cfs @ 7.90 hrs,  Volume= 1,413 cf,  Depth> 3.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 5,280 98 2 Lots @ 2640 sf

5,280 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 17.1S: Lot 46 & 47

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.105

0.1
0.095

0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045

0.04
0.035

0.03
0.025

0.02
0.015

0.01
0.005

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=5,280 sf
Runoff Volume=1,413 cf

Runoff Depth>3.21"
Tc=5.0 min

CN=0/98

0.10 cfs
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Summary for Subcatchment 18.1S: Lots 43-45 & 48-53

Runoff = 0.44 cfs @ 7.90 hrs,  Volume= 6,358 cf,  Depth> 3.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 23,760 98 9 Lots @ 2640 sf

23,760 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 18.1S: Lots 43-45 & 48-53

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.48
0.46
0.44
0.42

0.4
0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=23,760 sf
Runoff Volume=6,358 cf

Runoff Depth>3.21"
Tc=5.0 min

CN=0/98

0.44 cfs
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Summary for Subcatchment 19.1S: Lots 1 and 36

Runoff = 0.10 cfs @ 7.90 hrs,  Volume= 1,413 cf,  Depth> 3.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-YR  Rainfall=3.45"

Area (sf) CN Description
* 5,280 98 2 Lots @ 2640 sf

5,280 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 19.1S: Lots 1 and 36

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.105

0.1
0.095

0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045

0.04
0.035

0.03
0.025

0.02
0.015

0.01
0.005

0

Type IA 24-hr 10-YR
Rainfall=3.45"

Runoff Area=5,280 sf
Runoff Volume=1,413 cf

Runoff Depth>3.21"
Tc=5.0 min

CN=0/98

0.10 cfs
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Summary for Pond 1P: WQ Extended Dry Basin

Inflow Area = 384,927 sf, 72.25% Impervious,  Inflow Depth > 2.76"    for  10-YR event
Inflow = 5.88 cfs @ 7.92 hrs,  Volume= 88,514 cf
Outflow = 1.87 cfs @ 9.09 hrs,  Volume= 59,093 cf,  Atten= 68%,  Lag= 70.6 min
Primary = 1.87 cfs @ 9.09 hrs,  Volume= 59,093 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 189.11' @ 9.09 hrs   Surf.Area= 15,223 sf   Storage= 33,360 cf
Flood Elev= 190.75'   Surf.Area= 17,158 sf   Storage= 52,607 cf

Plug-Flow detention time= 383.2 min calculated for 59,093 cf (67% of inflow)
Center-of-Mass det. time= 181.7 min ( 869.6 - 687.9 )

Volume Invert Avail.Storage Storage Description
#1 186.60' 52,607 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

186.60 11,407 0 0
187.00 11,989 4,679 4,679
188.00 13,486 12,738 17,417
189.00 15,044 14,265 31,682
190.00 16,661 15,853 47,534
190.30 17,158 5,073 52,607

Device Routing     Invert Outlet Devices
#1 Device 2 186.60' 2.0' long  (Profile 17) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48  1.97  2.46  2.95   
Coef. (English)  2.84  3.13  3.26  3.30  3.31  3.31   

#2 Device 4 186.60' 1.5" Vert. WQ Orifice   C= 0.620   
#3 Device 4 188.65' 2.0' long  (Profile 17) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48  1.97  2.46  2.95   
Coef. (English)  2.84  3.13  3.26  3.30  3.31  3.31   

#4 Primary 186.53' 18.0"  x 12.0' long Culvert   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 186.49'   S= 0.0033 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=1.87 cfs @ 9.09 hrs  HW=189.11'  TW=186.78'   (Dynamic Tailwater)
4=Culvert  (Passes 1.87 cfs of 11.45 cfs potential flow)

2=WQ Orifice  (Orifice Controls 0.09 cfs @ 7.59 fps)
1=Broad-Crested Rectangular Weir  (Passes 0.09 cfs of 26.14 cfs potential flow)

3=Broad-Crested Rectangular Weir  (Weir Controls 1.78 cfs @ 1.93 fps)
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Pond 1P: WQ Extended Dry Basin
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Summary for Pond 2R: STM MH A0

Inflow Area = 324,209 sf, 80.25% Impervious,  Inflow Depth > 2.89"    for  10-YR event
Inflow = 5.34 cfs @ 7.91 hrs,  Volume= 78,119 cf
Outflow = 5.34 cfs @ 7.91 hrs,  Volume= 78,119 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 5.34 cfs @ 7.91 hrs,  Volume= 78,119 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 189.15' @ 8.93 hrs
Flood Elev= 191.68'

Device Routing     Invert Outlet Devices
#1 Primary 186.99' 18.0"  x 64.1' long Culvert   Ke= 0.500   

Outlet Invert= 186.73'   S= 0.0041 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=5.33 cfs @ 7.91 hrs  HW=188.99'  TW=188.60'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 5.33 cfs @ 3.02 fps)

Pond 2R: STM MH A0
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Summary for Pond 3R: STM MH A1

Inflow Area = 129,487 sf, 80.41% Impervious,  Inflow Depth > 2.89"    for  10-YR event
Inflow = 2.13 cfs @ 7.91 hrs,  Volume= 31,229 cf
Outflow = 2.13 cfs @ 7.91 hrs,  Volume= 31,229 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.13 cfs @ 7.91 hrs,  Volume= 31,229 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 189.23' @ 8.01 hrs
Flood Elev= 192.11'

Device Routing     Invert Outlet Devices
#1 Primary 187.38' 15.0"  x 47.4' long Culvert   Ke= 0.500   

Outlet Invert= 187.19'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=2.13 cfs @ 7.91 hrs  HW=189.12'  TW=188.99'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.13 cfs @ 1.74 fps)

Pond 3R: STM MH A1
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Summary for Pond 4R: STM MH A2

Inflow Area = 126,847 sf, 80.00% Impervious,  Inflow Depth > 2.89"    for  10-YR event
Inflow = 2.09 cfs @ 7.91 hrs,  Volume= 30,522 cf
Outflow = 2.09 cfs @ 7.91 hrs,  Volume= 30,522 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.09 cfs @ 7.91 hrs,  Volume= 30,522 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 189.28' @ 8.00 hrs
Flood Elev= 192.36'

Device Routing     Invert Outlet Devices
#1 Primary 187.74' 15.0"  x 41.0' long Culvert   Ke= 0.500   

Outlet Invert= 187.58'   S= 0.0039 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=1.35 cfs @ 7.91 hrs  HW=189.18'  TW=189.12'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.35 cfs @ 1.10 fps)

Pond 4R: STM MH A2
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Summary for Pond 5R: STM MH A3

Inflow Area = 117,778 sf, 79.81% Impervious,  Inflow Depth > 2.88"    for  10-YR event
Inflow = 1.93 cfs @ 7.91 hrs,  Volume= 28,310 cf
Outflow = 1.93 cfs @ 7.91 hrs,  Volume= 28,310 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.93 cfs @ 7.91 hrs,  Volume= 28,310 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 189.72' @ 8.00 hrs
Flood Elev= 193.63'

Device Routing     Invert Outlet Devices
#1 Primary 188.66' 15.0"  x 181.1' long Culvert   Ke= 0.500   

Outlet Invert= 187.94'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=1.92 cfs @ 7.91 hrs  HW=189.67'  TW=189.18'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.92 cfs @ 2.48 fps)

Pond 5R: STM MH A3
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Summary for Pond 6R: STM MH A4

Inflow Area = 39,942 sf, 97.07% Impervious,  Inflow Depth > 3.16"    for  10-YR event
Inflow = 0.73 cfs @ 7.90 hrs,  Volume= 10,531 cf
Outflow = 0.73 cfs @ 7.90 hrs,  Volume= 10,531 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.73 cfs @ 7.90 hrs,  Volume= 10,531 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 189.92' @ 7.99 hrs
Flood Elev= 194.32'

Device Routing     Invert Outlet Devices
#1 Primary 189.23' 12.0"  x 93.5' long Culvert   Ke= 0.500   

Outlet Invert= 188.86'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.73 cfs @ 7.90 hrs  HW=189.90'  TW=189.66'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.73 cfs @ 1.85 fps)

Pond 6R: STM MH A4
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Summary for Pond 7R: STM MH A5

Inflow Area = 15,840 sf,100.00% Impervious,  Inflow Depth > 3.21"    for  10-YR event
Inflow = 0.29 cfs @ 7.90 hrs,  Volume= 4,239 cf
Outflow = 0.29 cfs @ 7.90 hrs,  Volume= 4,239 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.29 cfs @ 7.90 hrs,  Volume= 4,239 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 190.53' @ 7.93 hrs
Flood Elev= 196.04'

Device Routing     Invert Outlet Devices
#1 Primary 190.18' 12.0"  x 188.4' long Culvert   Ke= 0.500   

Outlet Invert= 189.43'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.29 cfs @ 7.90 hrs  HW=190.53'  TW=189.90'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.29 cfs @ 1.77 fps)

Pond 7R: STM MH A5
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Summary for Pond 10R: STM MH B1

Inflow Area = 171,393 sf, 79.91% Impervious,  Inflow Depth > 2.89"    for  10-YR event
Inflow = 2.82 cfs @ 7.91 hrs,  Volume= 41,220 cf
Outflow = 2.82 cfs @ 7.91 hrs,  Volume= 41,220 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.82 cfs @ 7.91 hrs,  Volume= 41,220 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 189.51' @ 8.00 hrs
Flood Elev= 193.43'

Device Routing     Invert Outlet Devices
#1 Primary 187.80' 15.0"  x 153.1' long Culvert   Ke= 0.500   

Outlet Invert= 187.19'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=2.82 cfs @ 7.91 hrs  HW=189.38'  TW=188.99'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 2.82 cfs @ 2.35 fps)

Pond 10R: STM MH B1
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Summary for Pond 11R: STM MH B2

Inflow Area = 117,024 sf, 73.10% Impervious,  Inflow Depth > 2.78"    for  10-YR event
Inflow = 1.84 cfs @ 7.91 hrs,  Volume= 27,070 cf
Outflow = 1.84 cfs @ 7.91 hrs,  Volume= 27,070 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.84 cfs @ 7.91 hrs,  Volume= 27,070 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 190.02' @ 7.98 hrs
Flood Elev= 196.38'

Device Routing     Invert Outlet Devices
#1 Primary 188.83' 12.0"  x 208.1' long Culvert   Ke= 0.500   

Outlet Invert= 188.00'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=1.75 cfs @ 7.91 hrs  HW=189.98'  TW=189.38'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.75 cfs @ 2.42 fps)

Pond 11R: STM MH B2
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Summary for Pond 12R: STM MH B3

Inflow Area = 97,202 sf, 68.09% Impervious,  Inflow Depth > 2.69"    for  10-YR event
Inflow = 1.48 cfs @ 7.92 hrs,  Volume= 21,828 cf
Outflow = 1.48 cfs @ 7.92 hrs,  Volume= 21,828 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.48 cfs @ 7.92 hrs,  Volume= 21,828 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 190.20' @ 7.98 hrs
Flood Elev= 196.86'

Device Routing     Invert Outlet Devices
#1 Primary 189.15' 12.0"  x 30.8' long Culvert   Ke= 0.500   

Outlet Invert= 189.03'   S= 0.0039 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=1.47 cfs @ 7.92 hrs  HW=190.17'  TW=189.98'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.47 cfs @ 2.29 fps)

Pond 12R: STM MH B3
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Summary for Pond 13R: STM MH B4

Inflow Area = 85,140 sf, 65.88% Impervious,  Inflow Depth > 2.66"    for  10-YR event
Inflow = 1.27 cfs @ 7.92 hrs,  Volume= 18,865 cf
Outflow = 1.27 cfs @ 7.92 hrs,  Volume= 18,865 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.27 cfs @ 7.92 hrs,  Volume= 18,865 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 190.70' @ 7.98 hrs
Flood Elev= 198.44'

Device Routing     Invert Outlet Devices
#1 Primary 189.88' 12.0"  x 132.9' long Culvert   Ke= 0.500   

Outlet Invert= 189.35'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=1.27 cfs @ 7.92 hrs  HW=190.69'  TW=190.17'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.27 cfs @ 2.56 fps)

Pond 13R: STM MH B4
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Summary for Pond 14R: STM MH B5

Inflow Area = 70,058 sf, 62.05% Impervious,  Inflow Depth > 2.60"    for  10-YR event
Inflow = 1.02 cfs @ 7.92 hrs,  Volume= 15,161 cf
Outflow = 1.02 cfs @ 7.92 hrs,  Volume= 15,161 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.02 cfs @ 7.92 hrs,  Volume= 15,161 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 191.26' @ 7.94 hrs
Flood Elev= 196.96'

Device Routing     Invert Outlet Devices
#1 Primary 190.59' 12.0"  x 127.7' long Culvert   Ke= 0.500   

Outlet Invert= 190.08'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=1.01 cfs @ 7.92 hrs  HW=191.26'  TW=190.69'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.01 cfs @ 2.58 fps)

Pond 14R: STM MH B5
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Summary for Pond 15R: STM MH B6

Inflow Area = 62,138 sf, 57.21% Impervious,  Inflow Depth > 2.52"    for  10-YR event
Inflow = 0.87 cfs @ 7.93 hrs,  Volume= 13,042 cf
Outflow = 0.87 cfs @ 7.93 hrs,  Volume= 13,042 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.87 cfs @ 7.93 hrs,  Volume= 13,042 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 191.51' @ 7.94 hrs
Flood Elev= 196.54'

Device Routing     Invert Outlet Devices
#1 Primary 190.91' 12.0"  x 30.6' long Culvert   Ke= 0.500   

Outlet Invert= 190.79'   S= 0.0039 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.87 cfs @ 7.93 hrs  HW=191.51'  TW=191.26'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.87 cfs @ 2.54 fps)

Pond 15R: STM MH B6
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Summary for Pond 16R: STM MH B7

Inflow Area = 56,858 sf, 53.24% Impervious,  Inflow Depth > 2.45"    for  10-YR event
Inflow = 0.78 cfs @ 7.93 hrs,  Volume= 11,629 cf
Outflow = 0.78 cfs @ 7.93 hrs,  Volume= 11,629 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.78 cfs @ 7.93 hrs,  Volume= 11,629 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 191.94' @ 7.93 hrs
Flood Elev= 195.55'

Device Routing     Invert Outlet Devices
#1 Primary 191.39' 12.0"  x 69.6' long Culvert   Ke= 0.500   

Outlet Invert= 191.11'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.78 cfs @ 7.93 hrs  HW=191.94'  TW=191.51'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.78 cfs @ 2.55 fps)

Pond 16R: STM MH B7
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Summary for Pond 17R: STM MH C1

Inflow Area = 46,449 sf, 93.64% Impervious,  Inflow Depth > 3.11"    for  10-YR event
Inflow = 0.83 cfs @ 7.90 hrs,  Volume= 12,031 cf
Outflow = 0.83 cfs @ 7.90 hrs,  Volume= 12,031 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.83 cfs @ 7.90 hrs,  Volume= 12,031 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 189.45' @ 8.00 hrs
Flood Elev= 192.25'

Device Routing     Invert Outlet Devices
#1 Primary 188.19' 12.0"  x 46.1' long Culvert   Ke= 0.500   

Outlet Invert= 188.00'   S= 0.0041 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.00 cfs @ 7.90 hrs  HW=189.36'  TW=189.36'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Pond 17R: STM MH C1
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Summary for Pond 18R: STM MH C2

Inflow Area = 23,760 sf,100.00% Impervious,  Inflow Depth > 3.21"    for  10-YR event
Inflow = 0.44 cfs @ 7.90 hrs,  Volume= 6,358 cf
Outflow = 0.44 cfs @ 7.90 hrs,  Volume= 6,358 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.44 cfs @ 7.90 hrs,  Volume= 6,358 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 189.65' @ 8.00 hrs
Flood Elev= 194.84'

Device Routing     Invert Outlet Devices
#1 Primary 189.06' 12.0"  x 170.7' long Culvert   Ke= 0.500   

Outlet Invert= 188.38'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.44 cfs @ 7.90 hrs  HW=189.61'  TW=189.35'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.44 cfs @ 1.44 fps)

Pond 18R: STM MH C2
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Summary for Pond 19R: STM MH D1

Inflow Area = 12,442 sf, 80.22% Impervious,  Inflow Depth > 2.89"    for  10-YR event
Inflow = 0.20 cfs @ 7.91 hrs,  Volume= 2,998 cf
Outflow = 0.20 cfs @ 7.91 hrs,  Volume= 2,998 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.20 cfs @ 7.91 hrs,  Volume= 2,998 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 192.28' @ 7.91 hrs
Flood Elev= 197.51'

Device Routing     Invert Outlet Devices
#1 Primary 192.04' 12.0"  x 57.3' long Culvert   Ke= 0.500   

Outlet Invert= 191.58'   S= 0.0080 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.20 cfs @ 7.91 hrs  HW=192.28'  TW=190.68'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.20 cfs @ 2.18 fps)

Pond 19R: STM MH D1
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Summary for Pond 20R: STM MH F1

Inflow Area = 28,004 sf, 70.39% Impervious,  Inflow Depth > 2.73"    for  10-YR event
Inflow = 0.43 cfs @ 7.92 hrs,  Volume= 6,375 cf
Outflow = 0.43 cfs @ 7.92 hrs,  Volume= 6,375 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.43 cfs @ 7.92 hrs,  Volume= 6,375 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 189.87' @ 7.99 hrs
Flood Elev= 193.76'

Device Routing     Invert Outlet Devices
#1 Primary 189.31' 12.0"  x 95.2' long Culvert   Ke= 0.500   

Outlet Invert= 188.93'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.43 cfs @ 7.92 hrs  HW=189.84'  TW=189.67'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.43 cfs @ 1.47 fps)

Pond 20R: STM MH F1
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Summary for Pond 21R: STM MH F2

Inflow Area = 17,758 sf, 64.74% Impervious,  Inflow Depth > 2.64"    for  10-YR event
Inflow = 0.26 cfs @ 7.92 hrs,  Volume= 3,907 cf
Outflow = 0.26 cfs @ 7.92 hrs,  Volume= 3,907 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.26 cfs @ 7.92 hrs,  Volume= 3,907 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 190.04' @ 7.98 hrs
Flood Elev= 193.33'

Device Routing     Invert Outlet Devices
#1 Primary 189.71' 12.0"  x 40.4' long Culvert   Ke= 0.500   

Outlet Invert= 189.51'   S= 0.0050 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.25 cfs @ 7.92 hrs  HW=190.04'  TW=189.85'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.25 cfs @ 1.72 fps)

Pond 21R: STM MH F2
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Summary for Pond 23R: STM MH E1

Inflow Area = 18,480 sf,100.00% Impervious,  Inflow Depth > 3.21"    for  10-YR event
Inflow = 0.34 cfs @ 7.90 hrs,  Volume= 4,945 cf
Outflow = 0.34 cfs @ 7.90 hrs,  Volume= 4,945 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.34 cfs @ 7.90 hrs,  Volume= 4,945 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 190.05' @ 7.98 hrs
Flood Elev= 194.50'

Device Routing     Invert Outlet Devices
#1 Primary 189.62' 12.0"  x 46.0' long Culvert   Ke= 0.500   

Outlet Invert= 189.44'   S= 0.0039 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.33 cfs @ 7.90 hrs  HW=190.04'  TW=189.90'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.33 cfs @ 1.56 fps)

Pond 23R: STM MH E1
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Summary for Pond 24R: STM MH E2

Inflow Area = 5,280 sf,100.00% Impervious,  Inflow Depth > 3.21"    for  10-YR event
Inflow = 0.10 cfs @ 7.90 hrs,  Volume= 1,413 cf
Outflow = 0.10 cfs @ 7.90 hrs,  Volume= 1,413 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.10 cfs @ 7.90 hrs,  Volume= 1,413 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 190.22' @ 7.95 hrs
Flood Elev= 194.50'

Device Routing     Invert Outlet Devices
#1 Primary 190.01' 12.0"  x 48.4' long Culvert   Ke= 0.500   

Outlet Invert= 189.82'   S= 0.0039 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.10 cfs @ 7.90 hrs  HW=190.21'  TW=190.04'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.10 cfs @ 1.27 fps)

Pond 24R: STM MH E2
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Pre-Developed Onsite

Drainage Diagram for 3876 HERITAGE, PRE-DEVELOPED
Prepared by AKS Engineering & Forestry (PAS),  Printed 9/29/2015
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

303,703 80 Pasture/grassland/range, Good, HSG D  (10S)
13,855 84 50-75% Grass cover, Fair, HSG D  (10S)
75,894 84 Wetland Area  (10S)
1,986 98 Existing House & Outbuildings  (10S)
1,085 98 Sidewalks & concrete pad areas  (10S)

396,523 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=396,523 sf   0.77% Impervious   Runoff Depth>2.01"Subcatchment 10S: Pre-Developed Onsite
   Flow Length=379'   Tc=37.3 min   CN=81/98   Runoff=2.77 cfs  66,431 cf

Total Runoff Area = 396,523 sf   Runoff Volume = 66,431 cf   Average Runoff Depth = 2.01"
99.23% Pervious = 393,452 sf     0.77% Impervious = 3,071 sf
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Summary for Subcatchment 10S: Pre-Developed Onsite

Runoff = 2.77 cfs @ 8.12 hrs,  Volume= 66,431 cf,  Depth> 2.01"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
303,703 80 Pasture/grassland/range, Good, HSG D

* 1,986 98 Existing House & Outbuildings
* 1,085 98 Sidewalks & concrete pad areas

13,855 84 50-75% Grass cover, Fair, HSG D
* 75,894 84 Wetland Area

396,523 81 Weighted Average
393,452 81 Pervious Area

3,071 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
35.2 300 0.0100 0.14 Sheet Flow, Sheet Flow

Grass: Short   n= 0.150   P2= 2.50"
2.1 79 0.0080 0.63 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
37.3 379 Total

Subcatchment 10S: Pre-Developed Onsite

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=396,523 sf
Runoff Volume=66,431 cf

Runoff Depth>2.01"
Flow Length=379'

Tc=37.3 min
CN=81/98

2.77 cfs
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

1,043,160 80 >75% Grass cover, Good, HSG D  (1.1S,1.2S,1E,2E,2S,3E,3S,4E,4S,5E,5S,6E,6S,7S,8S,9S,10
5,280 98 1 Lot @ 2640 sf  (6.2S,13.1S)
5,280 98 1 Lots @ 2640 sf  (4.1S,5.2S)
2,640 98 1 lot @ 2640 sf  (4E)

26,400 98 10 Lots @ 2640 sf  (5.1S)
26,400 98 10 lots @ 2640 sf  (1E)

361,680 98 137 lots @ 2640 sf  (5E)
42,240 98 16 lots @ 2640 sf  (3E)
21,120 98 2 Lots @ 2640 sf  (6.1S,15.1S,17.1S,19.1S)
63,360 98 24 lots @ 2640 sf  (2E)
23,760 98 3 Lots @ 2640 sf  (10.1S,12.1S,14.1S)
10,560 98 4 Lots @ 2640 sf  (6.3S)
47,520 98 6 Lots @ 2640 sf  (7.1S,11.1S,16.1S)
23,760 98 9 Lots @ 2640 sf  (18.1S)
47,692 98 Durham Rd, Paved roads w/curbs & sewers  (6E)
1,458 98 Existing SW Hall Blvd Pavement  (7S)
7,756 98 Existing SW Hall Blvd. Pavement  (17S)
8,223 98 Existing SW Hall Boulevard  (16S)

24,637 98 Hall Blvd, Paved roads w/curbs & sewers  (7E,8E,9E)
283,531 98 Paved parking & roofs  (5E)
116,274 98 Paved roads w/curbs & sewers  (1E,2E,3E,4E,10E)

3,890 98 Pedestrian Access  (16S,17S)
980 98 Pedestrian Path  (1.2S)

16,967 98 Pond surface/WQ access  (1S)
1,975 98 SW Hall Blvd Widening  (17S)
1,848 98 SW Hall Widening  (16S)

88,581 98 Street/Sidewalk/Etc.  (2S,3S,4S,5S,6S,7S,8S,9S,10S,11S,12S,13S,14S,15S)

2,306,972 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=37,143 sf   0.00% Impervious   Runoff Depth>1.92"Subcatchment 1.1S: 
   Flow Length=300'   Slope=0.0100 '/'   Tc=35.2 min   CN=80/0   Runoff=0.25 cfs  5,951 cf

Runoff Area=6,608 sf   14.83% Impervious   Runoff Depth>2.21"Subcatchment 1.2S: 
   Tc=5.0 min   CN=80/98   Runoff=0.08 cfs  1,215 cf

Runoff Area=81,952 sf   47.53% Impervious   Runoff Depth>2.76"Subcatchment 1E: Millimont Park - North
   Tc=5.0 min   CN=80/98   Runoff=1.26 cfs  18,881 cf

Runoff Area=16,967 sf   100.00% Impervious   Runoff Depth>3.66"Subcatchment 1S: 
   Tc=5.0 min   CN=0/98   Runoff=0.36 cfs  5,174 cf

Runoff Area=203,986 sf   52.30% Impervious   Runoff Depth>2.85"Subcatchment 2E: Millimont Park - South
   Tc=5.0 min   CN=80/98   Runoff=3.25 cfs  48,378 cf

Runoff Area=18,351 sf   82.42% Impervious   Runoff Depth>3.36"Subcatchment 2S: 
   Tc=5.0 min   CN=80/98   Runoff=0.35 cfs  5,138 cf

Runoff Area=102,500 sf   58.62% Impervious   Runoff Depth>2.95"Subcatchment 3E: Crossroad Sub - North
   Tc=5.0 min   CN=80/98   Runoff=1.70 cfs  25,230 cf

Runoff Area=4,978 sf   79.53% Impervious   Runoff Depth>3.31"Subcatchment 3S: 
   Tc=5.0 min   CN=80/98   Runoff=0.09 cfs  1,373 cf

Runoff Area=2,640 sf   100.00% Impervious   Runoff Depth>3.66"Subcatchment 4.1S: Lot 24
   Tc=5.0 min   CN=0/98   Runoff=0.06 cfs  805 cf

Runoff Area=71,696 sf   47.14% Impervious   Runoff Depth>2.76"Subcatchment 4E: Durham Road
   Tc=5.0 min   CN=80/98   Runoff=1.10 cfs  16,478 cf

Runoff Area=6,429 sf   75.28% Impervious   Runoff Depth>3.24"Subcatchment 4S: 
   Tc=5.0 min   CN=80/98   Runoff=0.12 cfs  1,735 cf

Runoff Area=26,400 sf   100.00% Impervious   Runoff Depth>3.66"Subcatchment 5.1S: Lots 19-23, 57-61
   Tc=5.0 min   CN=0/98   Runoff=0.56 cfs  8,050 cf

Runoff Area=2,640 sf   100.00% Impervious   Runoff Depth>3.66"Subcatchment 5.2S: Lot 62
   Tc=5.0 min   CN=0/98   Runoff=0.06 cfs  805 cf

Runoff Area=1,321,206 sf   48.84% Impervious   Runoff Depth>2.79"Subcatchment 5E: Durham Road
   Tc=5.0 min   CN=80/98   Runoff=20.57 cfs  306,837 cf

Runoff Area=23,432 sf   38.90% Impervious   Runoff Depth>2.62"Subcatchment 5S: 
   Tc=5.0 min   CN=80/98   Runoff=0.34 cfs  5,111 cf

Runoff Area=5,280 sf   100.00% Impervious   Runoff Depth>3.66"Subcatchment 6.1S: Lots 14 and 15
   Tc=5.0 min   CN=0/98   Runoff=0.11 cfs  1,610 cf
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Runoff Area=2,640 sf   100.00% Impervious   Runoff Depth>3.66"Subcatchment 6.2S: Lot 16
   Tc=5.0 min   CN=0/98   Runoff=0.06 cfs  805 cf

Runoff Area=10,560 sf   100.00% Impervious   Runoff Depth>3.66"Subcatchment 6.3S: Lots 17, 18, 55 & 56
   Tc=5.0 min   CN=0/98   Runoff=0.22 cfs  3,220 cf

Runoff Area=76,881 sf   62.03% Impervious   Runoff Depth>3.01"Subcatchment 6E: Durham Rd ROW
   Tc=5.0 min   CN=80/98   Runoff=1.30 cfs  19,297 cf

Runoff Area=5,622 sf   79.19% Impervious   Runoff Depth>3.30"Subcatchment 6S: 
   Tc=5.0 min   CN=80/98   Runoff=0.11 cfs  1,548 cf

Runoff Area=15,840 sf   100.00% Impervious   Runoff Depth>3.66"Subcatchment 7.1S: Lots 9-13 and Lot 54
   Tc=5.0 min   CN=0/98   Runoff=0.33 cfs  4,830 cf

Runoff Area=1,811 sf   100.00% Impervious   Runoff Depth>3.66"Subcatchment 7E: Hall Blvd
   Tc=5.0 min   CN=0/98   Runoff=0.04 cfs  552 cf

Runoff Area=10,246 sf   80.17% Impervious   Runoff Depth>3.32"Subcatchment 7S: 
   Tc=5.0 min   CN=80/98   Runoff=0.19 cfs  2,836 cf

Runoff Area=8,766 sf   100.00% Impervious   Runoff Depth>3.66"Subcatchment 8E: Hall Blvd
   Tc=5.0 min   CN=0/98   Runoff=0.18 cfs  2,673 cf

Runoff Area=9,397 sf   53.77% Impervious   Runoff Depth>2.87"Subcatchment 8S: 
   Tc=5.0 min   CN=80/98   Runoff=0.15 cfs  2,248 cf

Runoff Area=14,060 sf   100.00% Impervious   Runoff Depth>3.66"Subcatchment 9E: Hall Blvd
   Tc=5.0 min   CN=0/98   Runoff=0.30 cfs  4,287 cf

Runoff Area=6,803 sf   72.79% Impervious   Runoff Depth>3.20"Subcatchment 9S: 
   Tc=5.0 min   CN=80/98   Runoff=0.12 cfs  1,811 cf

Runoff Area=7,920 sf   100.00% Impervious   Runoff Depth>3.66"Subcatchment 10.1S: Lots 25-27
   Tc=5.0 min   CN=0/98   Runoff=0.17 cfs  2,415 cf

Runoff Area=14,009 sf   81.33% Impervious   Runoff Depth>3.34"Subcatchment 10E: Hall-Durham Int
   Tc=5.0 min   CN=80/98   Runoff=0.27 cfs  3,900 cf

Runoff Area=10,606 sf   89.60% Impervious   Runoff Depth>3.48"Subcatchment 10S: 
   Tc=5.0 min   CN=80/98   Runoff=0.21 cfs  3,077 cf

Runoff Area=15,840 sf   100.00% Impervious   Runoff Depth>3.66"Subcatchment 11.1S: Lots 28-32 and 37
   Tc=5.0 min   CN=0/98   Runoff=0.33 cfs  4,830 cf

Runoff Area=4,142 sf   52.51% Impervious   Runoff Depth>2.85"Subcatchment 11S: 
   Tc=5.0 min   CN=80/98   Runoff=0.07 cfs  984 cf

Runoff Area=7,920 sf   100.00% Impervious   Runoff Depth>3.66"Subcatchment 12.1S: Lots 33-35
   Tc=5.0 min   CN=0/98   Runoff=0.17 cfs  2,415 cf

Runoff Area=3,982 sf   88.35% Impervious   Runoff Depth>3.46"Subcatchment 12S: 
   Tc=5.0 min   CN=80/98   Runoff=0.08 cfs  1,148 cf
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Runoff Area=2,640 sf   100.00% Impervious   Runoff Depth>3.66"Subcatchment 13.1S: Lot 38
   Tc=5.0 min   CN=0/98   Runoff=0.06 cfs  805 cf

Runoff Area=7,162 sf   65.64% Impervious   Runoff Depth>3.07"Subcatchment 13S: 
   Tc=5.0 min   CN=80/98   Runoff=0.12 cfs  1,834 cf

Runoff Area=7,920 sf   100.00% Impervious   Runoff Depth>3.66"Subcatchment 14.1S: Lots 2-3 and 39
   Tc=5.0 min   CN=0/98   Runoff=0.17 cfs  2,415 cf

Runoff Area=12,555 sf   50.55% Impervious   Runoff Depth>2.82"Subcatchment 14S: 
   Tc=5.0 min   CN=80/98   Runoff=0.20 cfs  2,946 cf

Runoff Area=5,280 sf   100.00% Impervious   Runoff Depth>3.66"Subcatchment 15.1S: Lots 4 and 5
   Tc=5.0 min   CN=0/98   Runoff=0.11 cfs  1,610 cf

Runoff Area=28,463 sf   28.41% Impervious   Runoff Depth>2.44"Subcatchment 15S: 
   Tc=5.0 min   CN=80/98   Runoff=0.38 cfs  5,784 cf

Runoff Area=15,840 sf   100.00% Impervious   Runoff Depth>3.66"Subcatchment 16.1S: Lots 6-8 and 40-42
   Tc=5.0 min   CN=0/98   Runoff=0.33 cfs  4,830 cf

Runoff Area=17,758 sf   64.74% Impervious   Runoff Depth>3.06"Subcatchment 16S: 
   Tc=5.0 min   CN=80/98   Runoff=0.31 cfs  4,525 cf

Runoff Area=5,280 sf   100.00% Impervious   Runoff Depth>3.66"Subcatchment 17.1S: Lot 46 & 47
   Tc=5.0 min   CN=0/98   Runoff=0.11 cfs  1,610 cf

Runoff Area=15,781 sf   77.28% Impervious   Runoff Depth>3.27"Subcatchment 17S: 
   Tc=5.0 min   CN=80/98   Runoff=0.29 cfs  4,303 cf

Runoff Area=23,760 sf   100.00% Impervious   Runoff Depth>3.66"Subcatchment 18.1S: Lots 43-45 & 48-53
   Tc=5.0 min   CN=0/98   Runoff=0.50 cfs  7,245 cf

Runoff Area=5,280 sf   100.00% Impervious   Runoff Depth>3.66"Subcatchment 19.1S: Lots 1 and 36
   Tc=5.0 min   CN=0/98   Runoff=0.11 cfs  1,610 cf

Avg. Depth=0.71'   Max Vel=3.46 fps   Inflow=2.83 cfs  76,674 cfReach 101R: 18" PVC
D=18.0"   n=0.013   L=33.7'   S=0.0036 '/'   Capacity=6.27 cfs   Outflow=2.83 cfs  76,664 cf

Avg. Depth=0.52'   Max Vel=4.40 fps   Inflow=2.83 cfs  76,664 cfReach 102R: 24" RCP
D=24.0"   n=0.013   L=186.7'   S=0.0073 '/'   Capacity=19.38 cfs   Outflow=2.83 cfs  76,619 cf

Avg. Depth=0.55'   Max Vel=4.76 fps   Inflow=3.37 cfs  95,501 cfReach 103R: 24" RCP
D=24.0"   n=0.013   L=266.0'   S=0.0079 '/'   Capacity=20.15 cfs   Outflow=3.37 cfs  95,431 cf

Avg. Depth=0.76'   Max Vel=5.71 fps   Inflow=6.24 cfs  148,096 cfReach 104R: 24" RCP
D=24.0"   n=0.013   L=208.0'   S=0.0082 '/'   Capacity=20.45 cfs   Outflow=6.23 cfs  148,027 cf

Avg. Depth=0.90'   Max Vel=5.87 fps   Inflow=8.05 cfs  175,929 cfReach 105R: 24" RCP
D=24.0"   n=0.013   L=37.0'   S=0.0073 '/'   Capacity=19.33 cfs   Outflow=8.04 cfs  175,915 cf
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Avg. Depth=0.88'   Max Vel=6.07 fps   Inflow=8.08 cfs  176,468 cfReach 106R: 24" RCP
D=24.0"   n=0.013   L=113.0'   S=0.0080 '/'   Capacity=20.19 cfs   Outflow=8.07 cfs  176,426 cf

Avg. Depth=0.88'   Max Vel=6.07 fps   Inflow=8.07 cfs  176,426 cfReach 107R: 24" RCP
D=24.0"   n=0.013   L=275.0'   S=0.0080 '/'   Capacity=20.23 cfs   Outflow=8.05 cfs  176,324 cf

Avg. Depth=1.82'   Max Vel=8.15 fps   Inflow=31.21 cfs  522,836 cfReach 110R: 30" RCP
D=30.0"   n=0.013   L=168.0'   S=0.0075 '/'   Capacity=35.52 cfs   Outflow=31.17 cfs  522,705 cf

Peak Elev=189.24'  Storage=35,337 cf   Inflow=6.78 cfs  102,103 cfPond 1P: WQ Extended Dry Basin
   Outflow=2.72 cfs  72,372 cf

Peak Elev=189.51'   Inflow=6.13 cfs  89,763 cfPond 2R: STM MH A0
18.0" x 64.1' Culvert   Outflow=6.13 cfs  89,763 cf

Peak Elev=189.68'   Inflow=2.45 cfs  35,881 cfPond 3R: STM MH A1
15.0" x 47.4' Culvert   Outflow=2.45 cfs  35,881 cf

Peak Elev=189.77'   Inflow=2.40 cfs  35,076 cfPond 4R: STM MH A2
15.0" x 41.0' Culvert   Outflow=2.40 cfs  35,076 cf

Peak Elev=190.07'   Inflow=2.22 cfs  32,536 cfPond 5R: STM MH A3
15.0" x 181.1' Culvert   Outflow=2.22 cfs  32,536 cf

Peak Elev=190.18'   Inflow=0.83 cfs  12,013 cfPond 6R: STM MH A4
12.0" x 93.5' Culvert   Outflow=0.83 cfs  12,013 cf

Peak Elev=190.59'   Inflow=0.33 cfs  4,830 cfPond 7R: STM MH A5
12.0" x 188.4' Culvert   Outflow=0.33 cfs  4,830 cf

Peak Elev=190.04'   Inflow=3.24 cfs  47,372 cfPond 10R: STM MH B1
15.0" x 153.1' Culvert   Outflow=3.24 cfs  47,372 cf

Peak Elev=190.88'   Inflow=2.12 cfs  31,212 cfPond 11R: STM MH B2
12.0" x 208.1' Culvert   Outflow=2.12 cfs  31,212 cf

Peak Elev=191.08'   Inflow=1.71 cfs  25,234 cfPond 12R: STM MH B3
12.0" x 30.8' Culvert   Outflow=1.71 cfs  25,234 cf

Peak Elev=191.40'   Inflow=1.48 cfs  21,835 cfPond 13R: STM MH B4
12.0" x 132.9' Culvert   Outflow=1.48 cfs  21,835 cf

Peak Elev=191.59'   Inflow=1.19 cfs  17,586 cfPond 14R: STM MH B5
12.0" x 127.7' Culvert   Outflow=1.19 cfs  17,586 cf

Peak Elev=191.74'   Inflow=1.02 cfs  15,171 cfPond 15R: STM MH B6
12.0" x 30.6' Culvert   Outflow=1.02 cfs  15,171 cf

Peak Elev=192.05'   Inflow=0.91 cfs  13,561 cfPond 16R: STM MH B7
12.0" x 69.6' Culvert   Outflow=0.91 cfs  13,561 cf

Peak Elev=190.04'   Inflow=0.95 cfs  13,744 cfPond 17R: STM MH C1
12.0" x 46.1' Culvert   Outflow=0.95 cfs  13,744 cf
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Peak Elev=190.10'   Inflow=0.50 cfs  7,245 cfPond 18R: STM MH C2
12.0" x 170.7' Culvert   Outflow=0.50 cfs  7,245 cf

Peak Elev=192.29'   Inflow=0.24 cfs  3,444 cfPond 19R: STM MH D1
12.0" x 57.3' Culvert   Outflow=0.24 cfs  3,444 cf

Peak Elev=190.13'   Inflow=0.50 cfs  7,361 cfPond 20R: STM MH F1
12.0" x 95.2' Culvert   Outflow=0.50 cfs  7,361 cf

Peak Elev=190.17'   Inflow=0.31 cfs  4,525 cfPond 21R: STM MH F2
12.0" x 40.4' Culvert   Outflow=0.31 cfs  4,525 cf

Peak Elev=190.21'   Inflow=0.39 cfs  5,635 cfPond 23R: STM MH E1
12.0" x 46.0' Culvert   Outflow=0.39 cfs  5,635 cf

Peak Elev=190.28'   Inflow=0.11 cfs  1,610 cfPond 24R: STM MH E2
12.0" x 48.4' Culvert   Outflow=0.11 cfs  1,610 cf

Peak Elev=184.96'   Inflow=29.64 cfs  499,639 cfPond 108R: 24" RCP
24.0" x 40.0' Culvert   Outflow=29.64 cfs  499,639 cf

Peak Elev=181.12'   Inflow=30.94 cfs  518,936 cfPond 109R: 24" CMP
24.0" x 30.0' Culvert   Outflow=30.94 cfs  518,936 cf

Total Runoff Area = 2,306,972 sf   Runoff Volume = 555,167 cf   Average Runoff Depth = 2.89"
45.22% Pervious = 1,043,160 sf     54.78% Impervious = 1,263,812 sf



Type IA 24-hr 25-YR  Rainfall=3.90"3876 HERITAGE, POST-DEVELOPED, MIXED
  Printed  9/29/2015Prepared by AKS Engineering & Forestry (PAS)

Page 8HydroCAD® 8.50  s/n 005096  © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment 1.1S: 

Runoff = 0.25 cfs @ 8.11 hrs,  Volume= 5,951 cf,  Depth> 1.92"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
37,143 80 >75% Grass cover, Good, HSG D
37,143 80 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
35.2 300 0.0100 0.14 Sheet Flow, 

Grass: Short   n= 0.150   P2= 2.50"

Subcatchment 1.1S: 

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=37,143 sf
Runoff Volume=5,951 cf

Runoff Depth>1.92"
Flow Length=300'

Slope=0.0100 '/'
Tc=35.2 min

CN=80/0

0.25 cfs
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Summary for Subcatchment 1.2S: 

Runoff = 0.08 cfs @ 7.97 hrs,  Volume= 1,215 cf,  Depth> 2.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 980 98 Pedestrian Path

5,628 80 >75% Grass cover, Good, HSG D
6,608 83 Weighted Average
5,628 80 Pervious Area

980 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1.2S: 

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=6,608 sf
Runoff Volume=1,215 cf

Runoff Depth>2.21"
Tc=5.0 min

CN=80/98

0.08 cfs
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Summary for Subcatchment 1E: Millimont Park - North

Runoff = 1.26 cfs @ 7.93 hrs,  Volume= 18,881 cf,  Depth> 2.76"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
12,555 98 Paved roads w/curbs & sewers

* 26,400 98 10 lots @ 2640 sf
42,997 80 >75% Grass cover, Good, HSG D
81,952 89 Weighted Average
42,997 80 Pervious Area
38,955 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1E: Millimont Park - North

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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w
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0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=81,952 sf
Runoff Volume=18,881 cf

Runoff Depth>2.76"
Tc=5.0 min

CN=80/98

1.26 cfs
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Summary for Subcatchment 1S: 

Runoff = 0.36 cfs @ 7.90 hrs,  Volume= 5,174 cf,  Depth> 3.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 16,967 98 Pond surface/WQ access

16,967 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S: 

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=16,967 sf
Runoff Volume=5,174 cf

Runoff Depth>3.66"
Tc=5.0 min

CN=0/98

0.36 cfs
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Summary for Subcatchment 2E: Millimont Park - South

Runoff = 3.25 cfs @ 7.93 hrs,  Volume= 48,378 cf,  Depth> 2.85"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
43,323 98 Paved roads w/curbs & sewers

* 63,360 98 24 lots @ 2640 sf
97,303 80 >75% Grass cover, Good, HSG D

203,986 89 Weighted Average
97,303 80 Pervious Area

106,683 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2E: Millimont Park - South

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=203,986 sf
Runoff Volume=48,378 cf

Runoff Depth>2.85"
Tc=5.0 min

CN=80/98

3.25 cfs
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Summary for Subcatchment 2S: 

Runoff = 0.35 cfs @ 7.91 hrs,  Volume= 5,138 cf,  Depth> 3.36"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 15,125 98 Street/Sidewalk/Etc.

3,226 80 >75% Grass cover, Good, HSG D
18,351 95 Weighted Average

3,226 80 Pervious Area
15,125 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=18,351 sf
Runoff Volume=5,138 cf

Runoff Depth>3.36"
Tc=5.0 min

CN=80/98

0.35 cfs
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Summary for Subcatchment 3E: Crossroad Sub - North

Runoff = 1.70 cfs @ 7.92 hrs,  Volume= 25,230 cf,  Depth> 2.95"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
17,845 98 Paved roads w/curbs & sewers

* 42,240 98 16 lots @ 2640 sf
42,415 80 >75% Grass cover, Good, HSG D

102,500 91 Weighted Average
42,415 80 Pervious Area
60,085 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 3E: Crossroad Sub - North

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

1

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=102,500 sf
Runoff Volume=25,230 cf

Runoff Depth>2.95"
Tc=5.0 min

CN=80/98

1.70 cfs
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Summary for Subcatchment 3S: 

Runoff = 0.09 cfs @ 7.91 hrs,  Volume= 1,373 cf,  Depth> 3.31"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 3,959 98 Street/Sidewalk/Etc.

1,019 80 >75% Grass cover, Good, HSG D
4,978 94 Weighted Average
1,019 80 Pervious Area
3,959 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 3S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.105

0.1

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=4,978 sf
Runoff Volume=1,373 cf

Runoff Depth>3.31"
Tc=5.0 min

CN=80/98

0.09 cfs
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Summary for Subcatchment 4.1S: Lot 24

Runoff = 0.06 cfs @ 7.90 hrs,  Volume= 805 cf,  Depth> 3.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 2,640 98 1 Lots @ 2640 sf

2,640 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 4.1S: Lot 24

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=2,640 sf
Runoff Volume=805 cf

Runoff Depth>3.66"
Tc=5.0 min

CN=0/98

0.06 cfs



Type IA 24-hr 25-YR  Rainfall=3.90"3876 HERITAGE, POST-DEVELOPED, MIXED
  Printed  9/29/2015Prepared by AKS Engineering & Forestry (PAS)

Page 17HydroCAD® 8.50  s/n 005096  © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment 4E: Durham Road

Runoff = 1.10 cfs @ 7.93 hrs,  Volume= 16,478 cf,  Depth> 2.76"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
31,157 98 Paved roads w/curbs & sewers

* 2,640 98 1 lot @ 2640 sf
37,899 80 >75% Grass cover, Good, HSG D
71,696 88 Weighted Average
37,899 80 Pervious Area
33,797 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 4E: Durham Road

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

1

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=71,696 sf
Runoff Volume=16,478 cf

Runoff Depth>2.76"
Tc=5.0 min

CN=80/98

1.10 cfs
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Summary for Subcatchment 4S: 

Runoff = 0.12 cfs @ 7.91 hrs,  Volume= 1,735 cf,  Depth> 3.24"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 4,840 98 Street/Sidewalk/Etc.

1,589 80 >75% Grass cover, Good, HSG D
6,429 94 Weighted Average
1,589 80 Pervious Area
4,840 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 4S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.13
0.125

0.12
0.115

0.11
0.105

0.1
0.095

0.09
0.085

0.08
0.075

0.07
0.065

0.06
0.055

0.05
0.045

0.04
0.035

0.03
0.025

0.02
0.015

0.01
0.005

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=6,429 sf
Runoff Volume=1,735 cf

Runoff Depth>3.24"
Tc=5.0 min

CN=80/98

0.12 cfs
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Summary for Subcatchment 5.1S: Lots 19-23, 57-61

Runoff = 0.56 cfs @ 7.90 hrs,  Volume= 8,050 cf,  Depth> 3.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 26,400 98 10 Lots @ 2640 sf

26,400 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 5.1S: Lots 19-23, 57-61

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=26,400 sf
Runoff Volume=8,050 cf

Runoff Depth>3.66"
Tc=5.0 min

CN=0/98

0.56 cfs
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Summary for Subcatchment 5.2S: Lot 62

Runoff = 0.06 cfs @ 7.90 hrs,  Volume= 805 cf,  Depth> 3.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 2,640 98 1 Lots @ 2640 sf

2,640 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 5.2S: Lot 62

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=2,640 sf
Runoff Volume=805 cf

Runoff Depth>3.66"
Tc=5.0 min

CN=0/98

0.06 cfs
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Summary for Subcatchment 5E: Durham Road

Runoff = 20.57 cfs @ 7.93 hrs,  Volume= 306,837 cf,  Depth> 2.79"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
283,531 98 Paved parking & roofs

* 361,680 98 137 lots @ 2640 sf
675,995 80 >75% Grass cover, Good, HSG D

1,321,206 89 Weighted Average
675,995 80 Pervious Area
645,211 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 5E: Durham Road

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

23
22
21
20
19
18
17
16
15
14
13
12
11
10

9
8
7
6
5
4
3
2
1
0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=1,321,206 sf
Runoff Volume=306,837 cf

Runoff Depth>2.79"
Tc=5.0 min

CN=80/98

20.57 cfs
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Summary for Subcatchment 5S: 

Runoff = 0.34 cfs @ 7.94 hrs,  Volume= 5,111 cf,  Depth> 2.62"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 9,115 98 Street/Sidewalk/Etc.

14,317 80 >75% Grass cover, Good, HSG D
23,432 87 Weighted Average
14,317 80 Pervious Area

9,115 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 5S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=23,432 sf
Runoff Volume=5,111 cf

Runoff Depth>2.62"
Tc=5.0 min

CN=80/98

0.34 cfs
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Summary for Subcatchment 6.1S: Lots 14 and 15

Runoff = 0.11 cfs @ 7.90 hrs,  Volume= 1,610 cf,  Depth> 3.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 5,280 98 2 Lots @ 2640 sf

5,280 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 6.1S: Lots 14 and 15

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.12
0.115

0.11
0.105

0.1
0.095

0.09
0.085

0.08
0.075

0.07
0.065

0.06
0.055

0.05
0.045

0.04
0.035

0.03
0.025

0.02
0.015

0.01
0.005

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=5,280 sf
Runoff Volume=1,610 cf

Runoff Depth>3.66"
Tc=5.0 min

CN=0/98

0.11 cfs
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Summary for Subcatchment 6.2S: Lot 16

Runoff = 0.06 cfs @ 7.90 hrs,  Volume= 805 cf,  Depth> 3.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 2,640 98 1 Lot @ 2640 sf

2,640 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 6.2S: Lot 16

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=2,640 sf
Runoff Volume=805 cf

Runoff Depth>3.66"
Tc=5.0 min

CN=0/98

0.06 cfs
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Summary for Subcatchment 6.3S: Lots 17, 18, 55 & 56

Runoff = 0.22 cfs @ 7.90 hrs,  Volume= 3,220 cf,  Depth> 3.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 10,560 98 4 Lots @ 2640 sf

10,560 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 6.3S: Lots 17, 18, 55 & 56

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.24
0.23
0.22
0.21

0.2
0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=10,560 sf
Runoff Volume=3,220 cf

Runoff Depth>3.66"
Tc=5.0 min

CN=0/98

0.22 cfs
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Summary for Subcatchment 6E: Durham Rd ROW

Runoff = 1.30 cfs @ 7.92 hrs,  Volume= 19,297 cf,  Depth> 3.01"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 47,692 98 Durham Rd, Paved roads w/curbs & sewers

29,189 80 >75% Grass cover, Good, HSG D
76,881 91 Weighted Average
29,189 80 Pervious Area
47,692 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 6E: Durham Rd ROW

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

1

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=76,881 sf
Runoff Volume=19,297 cf

Runoff Depth>3.01"
Tc=5.0 min

CN=80/98

1.30 cfs
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Summary for Subcatchment 6S: 

Runoff = 0.11 cfs @ 7.91 hrs,  Volume= 1,548 cf,  Depth> 3.30"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 4,452 98 Street/Sidewalk/Etc.

1,170 80 >75% Grass cover, Good, HSG D
5,622 94 Weighted Average
1,170 80 Pervious Area
4,452 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 6S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.115
0.11

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=5,622 sf
Runoff Volume=1,548 cf

Runoff Depth>3.30"
Tc=5.0 min

CN=80/98

0.11 cfs
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Summary for Subcatchment 7.1S: Lots 9-13 and Lot 54

Runoff = 0.33 cfs @ 7.90 hrs,  Volume= 4,830 cf,  Depth> 3.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 15,840 98 6 Lots @ 2640 sf

15,840 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 7.1S: Lots 9-13 and Lot 54

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=15,840 sf
Runoff Volume=4,830 cf

Runoff Depth>3.66"
Tc=5.0 min

CN=0/98

0.33 cfs
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Summary for Subcatchment 7E: Hall Blvd

Runoff = 0.04 cfs @ 7.90 hrs,  Volume= 552 cf,  Depth> 3.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 1,811 98 Hall Blvd, Paved roads w/curbs & sewers

1,811 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 7E: Hall Blvd

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.042

0.04

0.038

0.036

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=1,811 sf
Runoff Volume=552 cf

Runoff Depth>3.66"
Tc=5.0 min

CN=0/98

0.04 cfs
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Summary for Subcatchment 7S: 

Runoff = 0.19 cfs @ 7.91 hrs,  Volume= 2,836 cf,  Depth> 3.32"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 6,756 98 Street/Sidewalk/Etc.

2,032 80 >75% Grass cover, Good, HSG D
* 1,458 98 Existing SW Hall Blvd Pavement

10,246 94 Weighted Average
2,032 80 Pervious Area
8,214 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 7S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.21

0.2
0.19

0.18

0.17
0.16

0.15

0.14

0.13
0.12

0.11

0.1

0.09
0.08

0.07

0.06
0.05

0.04

0.03

0.02
0.01

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=10,246 sf
Runoff Volume=2,836 cf

Runoff Depth>3.32"
Tc=5.0 min

CN=80/98

0.19 cfs
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Summary for Subcatchment 8E: Hall Blvd

Runoff = 0.18 cfs @ 7.90 hrs,  Volume= 2,673 cf,  Depth> 3.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 8,766 98 Hall Blvd, Paved roads w/curbs & sewers

8,766 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 8E: Hall Blvd

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.2

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=8,766 sf
Runoff Volume=2,673 cf

Runoff Depth>3.66"
Tc=5.0 min

CN=0/98

0.18 cfs
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Summary for Subcatchment 8S: 

Runoff = 0.15 cfs @ 7.93 hrs,  Volume= 2,248 cf,  Depth> 2.87"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 5,053 98 Street/Sidewalk/Etc.

4,344 80 >75% Grass cover, Good, HSG D
9,397 90 Weighted Average
4,344 80 Pervious Area
5,053 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 8S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=9,397 sf
Runoff Volume=2,248 cf

Runoff Depth>2.87"
Tc=5.0 min

CN=80/98

0.15 cfs



Type IA 24-hr 25-YR  Rainfall=3.90"3876 HERITAGE, POST-DEVELOPED, MIXED
  Printed  9/29/2015Prepared by AKS Engineering & Forestry (PAS)

Page 33HydroCAD® 8.50  s/n 005096  © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment 9E: Hall Blvd

Runoff = 0.30 cfs @ 7.90 hrs,  Volume= 4,287 cf,  Depth> 3.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 14,060 98 Hall Blvd, Paved roads w/curbs & sewers

14,060 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 9E: Hall Blvd

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=14,060 sf
Runoff Volume=4,287 cf

Runoff Depth>3.66"
Tc=5.0 min

CN=0/98

0.30 cfs
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Summary for Subcatchment 9S: 

Runoff = 0.12 cfs @ 7.91 hrs,  Volume= 1,811 cf,  Depth> 3.20"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 4,952 98 Street/Sidewalk/Etc.

1,851 80 >75% Grass cover, Good, HSG D
6,803 93 Weighted Average
1,851 80 Pervious Area
4,952 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 9S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=6,803 sf
Runoff Volume=1,811 cf

Runoff Depth>3.20"
Tc=5.0 min

CN=80/98

0.12 cfs
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Summary for Subcatchment 10.1S: Lots 25-27

Runoff = 0.17 cfs @ 7.90 hrs,  Volume= 2,415 cf,  Depth> 3.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 7,920 98 3 Lots @ 2640 sf

7,920 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 10.1S: Lots 25-27

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=7,920 sf
Runoff Volume=2,415 cf

Runoff Depth>3.66"
Tc=5.0 min

CN=0/98

0.17 cfs
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Summary for Subcatchment 10E: Hall-Durham Int

Runoff = 0.27 cfs @ 7.91 hrs,  Volume= 3,900 cf,  Depth> 3.34"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
11,394 98 Paved roads w/curbs & sewers

2,615 80 >75% Grass cover, Good, HSG D
14,009 95 Weighted Average

2,615 80 Pervious Area
11,394 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 10E: Hall-Durham Int

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=14,009 sf
Runoff Volume=3,900 cf

Runoff Depth>3.34"
Tc=5.0 min

CN=80/98

0.27 cfs
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Summary for Subcatchment 10S: 

Runoff = 0.21 cfs @ 7.90 hrs,  Volume= 3,077 cf,  Depth> 3.48"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 9,503 98 Street/Sidewalk/Etc.

1,103 80 >75% Grass cover, Good, HSG D
10,606 96 Weighted Average

1,103 80 Pervious Area
9,503 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 10S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.23
0.22
0.21

0.2
0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=10,606 sf
Runoff Volume=3,077 cf

Runoff Depth>3.48"
Tc=5.0 min

CN=80/98

0.21 cfs
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Summary for Subcatchment 11.1S: Lots 28-32 and 37

Runoff = 0.33 cfs @ 7.90 hrs,  Volume= 4,830 cf,  Depth> 3.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 15,840 98 6 Lots @ 2640 sf

15,840 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 11.1S: Lots 28-32 and 37

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=15,840 sf
Runoff Volume=4,830 cf

Runoff Depth>3.66"
Tc=5.0 min

CN=0/98

0.33 cfs
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Summary for Subcatchment 11S: 

Runoff = 0.07 cfs @ 7.93 hrs,  Volume= 984 cf,  Depth> 2.85"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 2,175 98 Street/Sidewalk/Etc.

1,967 80 >75% Grass cover, Good, HSG D
4,142 89 Weighted Average
1,967 80 Pervious Area
2,175 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 11S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=4,142 sf
Runoff Volume=984 cf

Runoff Depth>2.85"
Tc=5.0 min

CN=80/98

0.07 cfs
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Summary for Subcatchment 12.1S: Lots 33-35

Runoff = 0.17 cfs @ 7.90 hrs,  Volume= 2,415 cf,  Depth> 3.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 7,920 98 3 Lots @ 2640 sf

7,920 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 12.1S: Lots 33-35

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=7,920 sf
Runoff Volume=2,415 cf

Runoff Depth>3.66"
Tc=5.0 min

CN=0/98

0.17 cfs
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Summary for Subcatchment 12S: 

Runoff = 0.08 cfs @ 7.90 hrs,  Volume= 1,148 cf,  Depth> 3.46"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 3,518 98 Street/Sidewalk/Etc.

464 80 >75% Grass cover, Good, HSG D
3,982 96 Weighted Average

464 80 Pervious Area
3,518 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 12S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=3,982 sf
Runoff Volume=1,148 cf

Runoff Depth>3.46"
Tc=5.0 min

CN=80/98

0.08 cfs
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Summary for Subcatchment 13.1S: Lot 38

Runoff = 0.06 cfs @ 7.90 hrs,  Volume= 805 cf,  Depth> 3.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 2,640 98 1 Lot @ 2640 sf

2,640 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 13.1S: Lot 38

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=2,640 sf
Runoff Volume=805 cf

Runoff Depth>3.66"
Tc=5.0 min

CN=0/98

0.06 cfs
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Summary for Subcatchment 13S: 

Runoff = 0.12 cfs @ 7.92 hrs,  Volume= 1,834 cf,  Depth> 3.07"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 4,701 98 Street/Sidewalk/Etc.

2,461 80 >75% Grass cover, Good, HSG D
7,162 92 Weighted Average
2,461 80 Pervious Area
4,701 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 13S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=7,162 sf
Runoff Volume=1,834 cf

Runoff Depth>3.07"
Tc=5.0 min

CN=80/98

0.12 cfs
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Summary for Subcatchment 14.1S: Lots 2-3 and 39

Runoff = 0.17 cfs @ 7.90 hrs,  Volume= 2,415 cf,  Depth> 3.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 7,920 98 3 Lots @ 2640 sf

7,920 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 14.1S: Lots 2-3 and 39

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=7,920 sf
Runoff Volume=2,415 cf

Runoff Depth>3.66"
Tc=5.0 min

CN=0/98

0.17 cfs
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Summary for Subcatchment 14S: 

Runoff = 0.20 cfs @ 7.93 hrs,  Volume= 2,946 cf,  Depth> 2.82"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 6,346 98 Street/Sidewalk/Etc.

6,209 80 >75% Grass cover, Good, HSG D
12,555 89 Weighted Average

6,209 80 Pervious Area
6,346 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 14S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.22

0.21
0.2

0.19

0.18
0.17

0.16
0.15
0.14

0.13
0.12

0.11
0.1

0.09

0.08
0.07

0.06
0.05
0.04

0.03
0.02

0.01
0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=12,555 sf
Runoff Volume=2,946 cf

Runoff Depth>2.82"
Tc=5.0 min

CN=80/98

0.20 cfs
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Summary for Subcatchment 15.1S: Lots 4 and 5

Runoff = 0.11 cfs @ 7.90 hrs,  Volume= 1,610 cf,  Depth> 3.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 5,280 98 2 Lots @ 2640 sf

5,280 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 15.1S: Lots 4 and 5

Runoff

Hydrograph

Time  (hours)
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0

Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=5,280 sf
Runoff Volume=1,610 cf

Runoff Depth>3.66"
Tc=5.0 min

CN=0/98

0.11 cfs
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Summary for Subcatchment 15S: 

Runoff = 0.38 cfs @ 7.95 hrs,  Volume= 5,784 cf,  Depth> 2.44"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 8,086 98 Street/Sidewalk/Etc.

20,377 80 >75% Grass cover, Good, HSG D
28,463 85 Weighted Average
20,377 80 Pervious Area

8,086 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 15S: 

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=28,463 sf
Runoff Volume=5,784 cf

Runoff Depth>2.44"
Tc=5.0 min

CN=80/98

0.38 cfs
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Summary for Subcatchment 16.1S: Lots 6-8 and 40-42

Runoff = 0.33 cfs @ 7.90 hrs,  Volume= 4,830 cf,  Depth> 3.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 15,840 98 6 Lots @ 2640 sf

15,840 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 16.1S: Lots 6-8 and 40-42

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=15,840 sf
Runoff Volume=4,830 cf

Runoff Depth>3.66"
Tc=5.0 min

CN=0/98

0.33 cfs
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Summary for Subcatchment 16S: 

Runoff = 0.31 cfs @ 7.92 hrs,  Volume= 4,525 cf,  Depth> 3.06"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 1,426 98 Pedestrian Access

6,261 80 >75% Grass cover, Good, HSG D
* 8,223 98 Existing SW Hall Boulevard
* 1,848 98 SW Hall Widening

17,758 92 Weighted Average
6,261 80 Pervious Area

11,497 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 16S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=17,758 sf
Runoff Volume=4,525 cf

Runoff Depth>3.06"
Tc=5.0 min

CN=80/98

0.31 cfs
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Summary for Subcatchment 17.1S: Lot 46 & 47

Runoff = 0.11 cfs @ 7.90 hrs,  Volume= 1,610 cf,  Depth> 3.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 5,280 98 2 Lots @ 2640 sf

5,280 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 17.1S: Lot 46 & 47

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=5,280 sf
Runoff Volume=1,610 cf

Runoff Depth>3.66"
Tc=5.0 min

CN=0/98

0.11 cfs
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Summary for Subcatchment 17S: 

Runoff = 0.29 cfs @ 7.91 hrs,  Volume= 4,303 cf,  Depth> 3.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 2,464 98 Pedestrian Access
* 1,975 98 SW Hall Blvd Widening
* 7,756 98 Existing SW Hall Blvd. Pavement

3,586 80 >75% Grass cover, Good, HSG D
15,781 94 Weighted Average

3,586 80 Pervious Area
12,195 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 17S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=15,781 sf
Runoff Volume=4,303 cf

Runoff Depth>3.27"
Tc=5.0 min

CN=80/98

0.29 cfs
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Summary for Subcatchment 18.1S: Lots 43-45 & 48-53

Runoff = 0.50 cfs @ 7.90 hrs,  Volume= 7,245 cf,  Depth> 3.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 23,760 98 9 Lots @ 2640 sf

23,760 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 18.1S: Lots 43-45 & 48-53

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=23,760 sf
Runoff Volume=7,245 cf

Runoff Depth>3.66"
Tc=5.0 min

CN=0/98

0.50 cfs
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Summary for Subcatchment 19.1S: Lots 1 and 36

Runoff = 0.11 cfs @ 7.90 hrs,  Volume= 1,610 cf,  Depth> 3.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-YR  Rainfall=3.90"

Area (sf) CN Description
* 5,280 98 2 Lots @ 2640 sf

5,280 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 19.1S: Lots 1 and 36

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type IA 24-hr 25-YR
Rainfall=3.90"

Runoff Area=5,280 sf
Runoff Volume=1,610 cf

Runoff Depth>3.66"
Tc=5.0 min

CN=0/98

0.11 cfs
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Summary for Reach 101R: 18" PVC

Inflow Area = 400,708 sf, 72.45% Impervious,  Inflow Depth > 2.30"    for  25-YR event
Inflow = 2.83 cfs @ 8.64 hrs,  Volume= 76,674 cf
Outflow = 2.83 cfs @ 8.65 hrs,  Volume= 76,664 cf,  Atten= 0%,  Lag= 0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Max. Velocity= 3.46 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 2.26 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 28 cf @ 8.65 hrs,  Average Depth at Peak Storage= 0.71'
Bank-Full Depth= 1.50',  Capacity at Bank-Full= 6.27 cfs

18.0" Diameter Pipe,  n= 0.013
Length= 33.7'   Slope= 0.0036 '/'
Inlet Invert= 186.21',  Outlet Invert= 186.09'

Reach 101R: 18" PVC

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

3

2

1

0

Inflow Area=400,708 sf
Avg. Depth=0.71'
Max Vel=3.46 fps

D=18.0"
n=0.013
L=33.7'

S=0.0036 '/'
Capacity=6.27 cfs

2.83 cfs
2.83 cfs
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Summary for Reach 102R: 24" RCP

Inflow Area = 400,708 sf, 72.45% Impervious,  Inflow Depth > 2.30"    for  25-YR event
Inflow = 2.83 cfs @ 8.65 hrs,  Volume= 76,664 cf
Outflow = 2.83 cfs @ 8.66 hrs,  Volume= 76,619 cf,  Atten= 0%,  Lag= 0.5 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Max. Velocity= 4.40 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 2.83 fps,  Avg. Travel Time= 1.1 min

Peak Storage= 120 cf @ 8.66 hrs,  Average Depth at Peak Storage= 0.52'
Bank-Full Depth= 2.00',  Capacity at Bank-Full= 19.38 cfs

24.0" Diameter Pipe,  n= 0.013
Length= 186.7'   Slope= 0.0073 '/'
Inlet Invert= 185.89',  Outlet Invert= 184.52'

Reach 102R: 24" RCP

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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lo

w
  (
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0

Inflow Area=400,708 sf
Avg. Depth=0.52'
Max Vel=4.40 fps

D=24.0"
n=0.013
L=186.7'

S=0.0073 '/'
Capacity=19.38 cfs

2.83 cfs
2.83 cfs
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Summary for Reach 103R: 24" RCP

Inflow Area = 482,660 sf, 68.22% Impervious,  Inflow Depth > 2.37"    for  25-YR event
Inflow = 3.37 cfs @ 8.39 hrs,  Volume= 95,501 cf
Outflow = 3.37 cfs @ 8.40 hrs,  Volume= 95,431 cf,  Atten= 0%,  Lag= 0.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Max. Velocity= 4.76 fps,  Min. Travel Time= 0.9 min
Avg. Velocity = 3.20 fps,  Avg. Travel Time= 1.4 min

Peak Storage= 188 cf @ 8.40 hrs,  Average Depth at Peak Storage= 0.55'
Bank-Full Depth= 2.00',  Capacity at Bank-Full= 20.15 cfs

24.0" Diameter Pipe,  n= 0.013
Length= 266.0'   Slope= 0.0079 '/'
Inlet Invert= 184.30',  Outlet Invert= 182.19'

Reach 103R: 24" RCP

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=482,660 sf
Avg. Depth=0.55'
Max Vel=4.76 fps

D=24.0"
n=0.013
L=266.0'

S=0.0079 '/'
Capacity=20.15 cfs

3.37 cfs
3.37 cfs
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Summary for Reach 104R: 24" RCP

Inflow Area = 700,706 sf, 64.22% Impervious,  Inflow Depth > 2.54"    for  25-YR event
Inflow = 6.24 cfs @ 8.02 hrs,  Volume= 148,096 cf
Outflow = 6.23 cfs @ 8.03 hrs,  Volume= 148,027 cf,  Atten= 0%,  Lag= 0.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Max. Velocity= 5.71 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 3.77 fps,  Avg. Travel Time= 0.9 min

Peak Storage= 227 cf @ 8.03 hrs,  Average Depth at Peak Storage= 0.76'
Bank-Full Depth= 2.00',  Capacity at Bank-Full= 20.45 cfs

24.0" Diameter Pipe,  n= 0.013
Length= 208.0'   Slope= 0.0082 '/'
Inlet Invert= 181.99',  Outlet Invert= 180.29'

Reach 104R: 24" RCP

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=700,706 sf
Avg. Depth=0.76'
Max Vel=5.71 fps

D=24.0"
n=0.013
L=208.0'

S=0.0082 '/'
Capacity=20.45 cfs

6.24 cfs
6.23 cfs
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Summary for Reach 105R: 24" RCP

Inflow Area = 811,972 sf, 63.90% Impervious,  Inflow Depth > 2.60"    for  25-YR event
Inflow = 8.05 cfs @ 8.01 hrs,  Volume= 175,929 cf
Outflow = 8.04 cfs @ 8.01 hrs,  Volume= 175,915 cf,  Atten= 0%,  Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Max. Velocity= 5.87 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 3.81 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 51 cf @ 8.01 hrs,  Average Depth at Peak Storage= 0.90'
Bank-Full Depth= 2.00',  Capacity at Bank-Full= 19.33 cfs

24.0" Diameter Pipe,  n= 0.013
Length= 37.0'   Slope= 0.0073 '/'
Inlet Invert= 180.29',  Outlet Invert= 180.02'

Reach 105R: 24" RCP

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=811,972 sf
Avg. Depth=0.90'
Max Vel=5.87 fps

D=24.0"
n=0.013
L=37.0'

S=0.0073 '/'
Capacity=19.33 cfs

8.05 cfs
8.04 cfs
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Summary for Reach 106R: 24" RCP

Inflow Area = 813,783 sf, 63.98% Impervious,  Inflow Depth > 2.60"    for  25-YR event
Inflow = 8.08 cfs @ 8.01 hrs,  Volume= 176,468 cf
Outflow = 8.07 cfs @ 8.01 hrs,  Volume= 176,426 cf,  Atten= 0%,  Lag= 0.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Max. Velocity= 6.07 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 3.94 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 150 cf @ 8.01 hrs,  Average Depth at Peak Storage= 0.88'
Bank-Full Depth= 2.00',  Capacity at Bank-Full= 20.19 cfs

24.0" Diameter Pipe,  n= 0.013
Length= 113.0'   Slope= 0.0080 '/'
Inlet Invert= 179.99',  Outlet Invert= 179.09'

Reach 106R: 24" RCP

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=813,783 sf
Avg. Depth=0.88'
Max Vel=6.07 fps

D=24.0"
n=0.013
L=113.0'

S=0.0080 '/'
Capacity=20.19 cfs

8.08 cfs
8.07 cfs
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Summary for Reach 107R: 24" RCP

Inflow Area = 813,783 sf, 63.98% Impervious,  Inflow Depth > 2.60"    for  25-YR event
Inflow = 8.07 cfs @ 8.01 hrs,  Volume= 176,426 cf
Outflow = 8.05 cfs @ 8.02 hrs,  Volume= 176,324 cf,  Atten= 0%,  Lag= 0.8 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Max. Velocity= 6.07 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 3.95 fps,  Avg. Travel Time= 1.2 min

Peak Storage= 364 cf @ 8.02 hrs,  Average Depth at Peak Storage= 0.88'
Bank-Full Depth= 2.00',  Capacity at Bank-Full= 20.23 cfs

24.0" Diameter Pipe,  n= 0.013
Length= 275.0'   Slope= 0.0080 '/'
Inlet Invert= 178.89',  Outlet Invert= 176.69'

Reach 107R: 24" RCP

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=813,783 sf
Avg. Depth=0.88'
Max Vel=6.07 fps

D=24.0"
n=0.013
L=275.0'

S=0.0080 '/'
Capacity=20.23 cfs

8.07 cfs
8.05 cfs
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Summary for Reach 110R: 30" RCP

Inflow Area = 2,297,575 sf, 54.79% Impervious,  Inflow Depth > 2.73"    for  25-YR event
Inflow = 31.21 cfs @ 7.98 hrs,  Volume= 522,836 cf
Outflow = 31.17 cfs @ 7.98 hrs,  Volume= 522,705 cf,  Atten= 0%,  Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Max. Velocity= 8.15 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 5.17 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 642 cf @ 7.98 hrs,  Average Depth at Peak Storage= 1.82'
Bank-Full Depth= 2.50',  Capacity at Bank-Full= 35.52 cfs

30.0" Diameter Pipe,  n= 0.013
Length= 168.0'   Slope= 0.0075 '/'
Inlet Invert= 175.12',  Outlet Invert= 173.86'

Reach 110R: 30" RCP

Inflow
Outflow

Hydrograph

Time  (hours)
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Summary for Pond 1P: WQ Extended Dry Basin

Inflow Area = 384,927 sf, 72.25% Impervious,  Inflow Depth > 3.18"    for  25-YR event
Inflow = 6.78 cfs @ 7.92 hrs,  Volume= 102,103 cf
Outflow = 2.72 cfs @ 8.67 hrs,  Volume= 72,372 cf,  Atten= 60%,  Lag= 44.9 min
Primary = 2.72 cfs @ 8.67 hrs,  Volume= 72,372 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 189.24' @ 8.67 hrs   Surf.Area= 15,432 sf   Storage= 35,337 cf
Flood Elev= 190.75'   Surf.Area= 17,158 sf   Storage= 52,607 cf

Plug-Flow detention time= 341.8 min calculated for 72,221 cf (71% of inflow)
Center-of-Mass det. time= 160.8 min ( 845.6 - 684.8 )

Volume Invert Avail.Storage Storage Description
#1 186.60' 52,607 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

186.60 11,407 0 0
187.00 11,989 4,679 4,679
188.00 13,486 12,738 17,417
189.00 15,044 14,265 31,682
190.00 16,661 15,853 47,534
190.30 17,158 5,073 52,607

Device Routing     Invert Outlet Devices
#1 Device 2 186.60' 2.0' long  (Profile 17) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48  1.97  2.46  2.95   
Coef. (English)  2.84  3.13  3.26  3.30  3.31  3.31   

#2 Device 4 186.60' 1.5" Vert. WQ Orifice   C= 0.620   
#3 Device 4 188.65' 2.0' long  (Profile 17) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48  1.97  2.46  2.95   
Coef. (English)  2.84  3.13  3.26  3.30  3.31  3.31   

#4 Primary 186.53' 18.0"  x 12.0' long Culvert   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 186.49'   S= 0.0033 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=2.72 cfs @ 8.67 hrs  HW=189.24'  TW=186.92'   (Dynamic Tailwater)
4=Culvert  (Passes 2.72 cfs of 11.91 cfs potential flow)

2=WQ Orifice  (Orifice Controls 0.09 cfs @ 7.58 fps)
1=Broad-Crested Rectangular Weir  (Passes 0.09 cfs of 27.93 cfs potential flow)

3=Broad-Crested Rectangular Weir  (Weir Controls 2.63 cfs @ 2.23 fps)
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Pond 1P: WQ Extended Dry Basin
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Summary for Pond 2R: STM MH A0

Inflow Area = 324,209 sf, 80.25% Impervious,  Inflow Depth > 3.32"    for  25-YR event
Inflow = 6.13 cfs @ 7.91 hrs,  Volume= 89,763 cf
Outflow = 6.13 cfs @ 7.91 hrs,  Volume= 89,763 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 6.13 cfs @ 7.91 hrs,  Volume= 89,763 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 189.51' @ 8.01 hrs
Flood Elev= 191.68'

Device Routing     Invert Outlet Devices
#1 Primary 186.99' 18.0"  x 64.1' long Culvert   Ke= 0.500   

Outlet Invert= 186.73'   S= 0.0041 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=6.13 cfs @ 7.91 hrs  HW=189.41'  TW=188.89'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 6.13 cfs @ 3.47 fps)

Pond 2R: STM MH A0
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Summary for Pond 3R: STM MH A1

Inflow Area = 129,487 sf, 80.41% Impervious,  Inflow Depth > 3.33"    for  25-YR event
Inflow = 2.45 cfs @ 7.91 hrs,  Volume= 35,881 cf
Outflow = 2.45 cfs @ 7.91 hrs,  Volume= 35,881 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.45 cfs @ 7.91 hrs,  Volume= 35,881 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 189.68' @ 8.00 hrs
Flood Elev= 192.11'

Device Routing     Invert Outlet Devices
#1 Primary 187.38' 15.0"  x 47.4' long Culvert   Ke= 0.500   

Outlet Invert= 187.19'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=2.45 cfs @ 7.91 hrs  HW=189.58'  TW=189.41'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.45 cfs @ 2.00 fps)

Pond 3R: STM MH A1
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Summary for Pond 4R: STM MH A2

Inflow Area = 126,847 sf, 80.00% Impervious,  Inflow Depth > 3.32"    for  25-YR event
Inflow = 2.40 cfs @ 7.91 hrs,  Volume= 35,076 cf
Outflow = 2.40 cfs @ 7.91 hrs,  Volume= 35,076 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.40 cfs @ 7.91 hrs,  Volume= 35,076 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 189.77' @ 7.99 hrs
Flood Elev= 192.36'

Device Routing     Invert Outlet Devices
#1 Primary 187.74' 15.0"  x 41.0' long Culvert   Ke= 0.500   

Outlet Invert= 187.58'   S= 0.0039 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=1.77 cfs @ 7.91 hrs  HW=189.67'  TW=189.58'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.77 cfs @ 1.44 fps)

Pond 4R: STM MH A2
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Summary for Pond 5R: STM MH A3

Inflow Area = 117,778 sf, 79.81% Impervious,  Inflow Depth > 3.31"    for  25-YR event
Inflow = 2.22 cfs @ 7.91 hrs,  Volume= 32,536 cf
Outflow = 2.22 cfs @ 7.91 hrs,  Volume= 32,536 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.22 cfs @ 7.91 hrs,  Volume= 32,536 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 190.07' @ 8.00 hrs
Flood Elev= 193.63'

Device Routing     Invert Outlet Devices
#1 Primary 188.66' 15.0"  x 181.1' long Culvert   Ke= 0.500   

Outlet Invert= 187.94'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=2.20 cfs @ 7.91 hrs  HW=189.99'  TW=189.67'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 2.20 cfs @ 2.09 fps)

Pond 5R: STM MH A3
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Summary for Pond 6R: STM MH A4

Inflow Area = 39,942 sf, 97.07% Impervious,  Inflow Depth > 3.61"    for  25-YR event
Inflow = 0.83 cfs @ 7.90 hrs,  Volume= 12,013 cf
Outflow = 0.83 cfs @ 7.90 hrs,  Volume= 12,013 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.83 cfs @ 7.90 hrs,  Volume= 12,013 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 190.18' @ 8.00 hrs
Flood Elev= 194.32'

Device Routing     Invert Outlet Devices
#1 Primary 189.23' 12.0"  x 93.5' long Culvert   Ke= 0.500   

Outlet Invert= 188.86'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.82 cfs @ 7.90 hrs  HW=190.11'  TW=189.98'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.82 cfs @ 1.49 fps)

Pond 6R: STM MH A4
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Summary for Pond 7R: STM MH A5

Inflow Area = 15,840 sf,100.00% Impervious,  Inflow Depth > 3.66"    for  25-YR event
Inflow = 0.33 cfs @ 7.90 hrs,  Volume= 4,830 cf
Outflow = 0.33 cfs @ 7.90 hrs,  Volume= 4,830 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.33 cfs @ 7.90 hrs,  Volume= 4,830 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 190.59' @ 7.98 hrs
Flood Elev= 196.04'

Device Routing     Invert Outlet Devices
#1 Primary 190.18' 12.0"  x 188.4' long Culvert   Ke= 0.500   

Outlet Invert= 189.43'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.32 cfs @ 7.90 hrs  HW=190.58'  TW=190.11'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.32 cfs @ 1.63 fps)

Pond 7R: STM MH A5
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Summary for Pond 10R: STM MH B1

Inflow Area = 171,393 sf, 79.91% Impervious,  Inflow Depth > 3.32"    for  25-YR event
Inflow = 3.24 cfs @ 7.91 hrs,  Volume= 47,372 cf
Outflow = 3.24 cfs @ 7.91 hrs,  Volume= 47,372 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.24 cfs @ 7.91 hrs,  Volume= 47,372 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 190.04' @ 7.99 hrs
Flood Elev= 193.43'

Device Routing     Invert Outlet Devices
#1 Primary 187.80' 15.0"  x 153.1' long Culvert   Ke= 0.500   

Outlet Invert= 187.19'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=3.23 cfs @ 7.91 hrs  HW=189.95'  TW=189.41'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 3.23 cfs @ 2.63 fps)

Pond 10R: STM MH B1

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

3

2

1

0

Inflow Area=171,393 sf
Peak Elev=190.04'

15.0" x 153.1' Culvert

3.24 cfs
3.24 cfs



Type IA 24-hr 25-YR  Rainfall=3.90"3876 HERITAGE, POST-DEVELOPED, MIXED
  Printed  9/29/2015Prepared by AKS Engineering & Forestry (PAS)

Page 71HydroCAD® 8.50  s/n 005096  © 2007 HydroCAD Software Solutions LLC

Summary for Pond 11R: STM MH B2

Inflow Area = 117,024 sf, 73.10% Impervious,  Inflow Depth > 3.20"    for  25-YR event
Inflow = 2.12 cfs @ 7.91 hrs,  Volume= 31,212 cf
Outflow = 2.12 cfs @ 7.91 hrs,  Volume= 31,212 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.12 cfs @ 7.91 hrs,  Volume= 31,212 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 190.88' @ 7.98 hrs
Flood Elev= 196.38'

Device Routing     Invert Outlet Devices
#1 Primary 188.83' 12.0"  x 208.1' long Culvert   Ke= 0.500   

Outlet Invert= 188.00'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=2.03 cfs @ 7.91 hrs  HW=190.79'  TW=189.96'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 2.03 cfs @ 2.59 fps)

Pond 11R: STM MH B2
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Summary for Pond 12R: STM MH B3

Inflow Area = 97,202 sf, 68.09% Impervious,  Inflow Depth > 3.12"    for  25-YR event
Inflow = 1.71 cfs @ 7.92 hrs,  Volume= 25,234 cf
Outflow = 1.71 cfs @ 7.92 hrs,  Volume= 25,234 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.71 cfs @ 7.92 hrs,  Volume= 25,234 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 191.08' @ 7.98 hrs
Flood Elev= 196.86'

Device Routing     Invert Outlet Devices
#1 Primary 189.15' 12.0"  x 30.8' long Culvert   Ke= 0.500   

Outlet Invert= 189.03'   S= 0.0039 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=1.69 cfs @ 7.92 hrs  HW=191.00'  TW=190.80'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.69 cfs @ 2.15 fps)

Pond 12R: STM MH B3
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Summary for Pond 13R: STM MH B4

Inflow Area = 85,140 sf, 65.88% Impervious,  Inflow Depth > 3.08"    for  25-YR event
Inflow = 1.48 cfs @ 7.92 hrs,  Volume= 21,835 cf
Outflow = 1.48 cfs @ 7.92 hrs,  Volume= 21,835 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.48 cfs @ 7.92 hrs,  Volume= 21,835 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 191.40' @ 7.98 hrs
Flood Elev= 198.44'

Device Routing     Invert Outlet Devices
#1 Primary 189.88' 12.0"  x 132.9' long Culvert   Ke= 0.500   

Outlet Invert= 189.35'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=1.47 cfs @ 7.92 hrs  HW=191.31'  TW=191.00'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.47 cfs @ 1.87 fps)

Pond 13R: STM MH B4
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Summary for Pond 14R: STM MH B5

Inflow Area = 70,058 sf, 62.05% Impervious,  Inflow Depth > 3.01"    for  25-YR event
Inflow = 1.19 cfs @ 7.92 hrs,  Volume= 17,586 cf
Outflow = 1.19 cfs @ 7.92 hrs,  Volume= 17,586 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.19 cfs @ 7.92 hrs,  Volume= 17,586 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 191.59' @ 7.99 hrs
Flood Elev= 196.96'

Device Routing     Invert Outlet Devices
#1 Primary 190.59' 12.0"  x 127.7' long Culvert   Ke= 0.500   

Outlet Invert= 190.08'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.98 cfs @ 7.92 hrs  HW=191.52'  TW=191.31'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.98 cfs @ 1.67 fps)

Pond 14R: STM MH B5
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Summary for Pond 15R: STM MH B6

Inflow Area = 62,138 sf, 57.21% Impervious,  Inflow Depth > 2.93"    for  25-YR event
Inflow = 1.02 cfs @ 7.92 hrs,  Volume= 15,171 cf
Outflow = 1.02 cfs @ 7.92 hrs,  Volume= 15,171 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.02 cfs @ 7.92 hrs,  Volume= 15,171 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 191.74' @ 7.99 hrs
Flood Elev= 196.54'

Device Routing     Invert Outlet Devices
#1 Primary 190.91' 12.0"  x 30.6' long Culvert   Ke= 0.500   

Outlet Invert= 190.79'   S= 0.0039 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=1.00 cfs @ 7.92 hrs  HW=191.69'  TW=191.52'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.00 cfs @ 2.10 fps)

Pond 15R: STM MH B6
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Summary for Pond 16R: STM MH B7

Inflow Area = 56,858 sf, 53.24% Impervious,  Inflow Depth > 2.86"    for  25-YR event
Inflow = 0.91 cfs @ 7.93 hrs,  Volume= 13,561 cf
Outflow = 0.91 cfs @ 7.93 hrs,  Volume= 13,561 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.91 cfs @ 7.93 hrs,  Volume= 13,561 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 192.05' @ 7.99 hrs
Flood Elev= 195.55'

Device Routing     Invert Outlet Devices
#1 Primary 191.39' 12.0"  x 69.6' long Culvert   Ke= 0.500   

Outlet Invert= 191.11'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.90 cfs @ 7.93 hrs  HW=192.03'  TW=191.69'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.90 cfs @ 2.42 fps)

Pond 16R: STM MH B7

Inflow
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Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=56,858 sf
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Summary for Pond 17R: STM MH C1

Inflow Area = 46,449 sf, 93.64% Impervious,  Inflow Depth > 3.55"    for  25-YR event
Inflow = 0.95 cfs @ 7.90 hrs,  Volume= 13,744 cf
Outflow = 0.95 cfs @ 7.90 hrs,  Volume= 13,744 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.95 cfs @ 7.90 hrs,  Volume= 13,744 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 190.04' @ 7.99 hrs
Flood Elev= 192.25'

Device Routing     Invert Outlet Devices
#1 Primary 188.19' 12.0"  x 46.1' long Culvert   Ke= 0.500   

Outlet Invert= 188.00'   S= 0.0041 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.00 cfs @ 7.90 hrs  HW=189.93'  TW=189.94'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Pond 17R: STM MH C1
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Summary for Pond 18R: STM MH C2

Inflow Area = 23,760 sf,100.00% Impervious,  Inflow Depth > 3.66"    for  25-YR event
Inflow = 0.50 cfs @ 7.90 hrs,  Volume= 7,245 cf
Outflow = 0.50 cfs @ 7.90 hrs,  Volume= 7,245 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.50 cfs @ 7.90 hrs,  Volume= 7,245 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 190.10' @ 8.00 hrs
Flood Elev= 194.84'

Device Routing     Invert Outlet Devices
#1 Primary 189.06' 12.0"  x 170.7' long Culvert   Ke= 0.500   

Outlet Invert= 188.38'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.46 cfs @ 7.90 hrs  HW=189.98'  TW=189.93'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.46 cfs @ 0.80 fps)

Pond 18R: STM MH C2
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Summary for Pond 19R: STM MH D1

Inflow Area = 12,442 sf, 80.22% Impervious,  Inflow Depth > 3.32"    for  25-YR event
Inflow = 0.24 cfs @ 7.91 hrs,  Volume= 3,444 cf
Outflow = 0.24 cfs @ 7.91 hrs,  Volume= 3,444 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.24 cfs @ 7.91 hrs,  Volume= 3,444 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 192.29' @ 7.91 hrs
Flood Elev= 197.51'

Device Routing     Invert Outlet Devices
#1 Primary 192.04' 12.0"  x 57.3' long Culvert   Ke= 0.500   

Outlet Invert= 191.58'   S= 0.0080 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.24 cfs @ 7.91 hrs  HW=192.29'  TW=191.29'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.24 cfs @ 2.27 fps)

Pond 19R: STM MH D1
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Summary for Pond 20R: STM MH F1

Inflow Area = 28,004 sf, 70.39% Impervious,  Inflow Depth > 3.15"    for  25-YR event
Inflow = 0.50 cfs @ 7.91 hrs,  Volume= 7,361 cf
Outflow = 0.50 cfs @ 7.91 hrs,  Volume= 7,361 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.50 cfs @ 7.91 hrs,  Volume= 7,361 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 190.13' @ 8.00 hrs
Flood Elev= 193.76'

Device Routing     Invert Outlet Devices
#1 Primary 189.31' 12.0"  x 95.2' long Culvert   Ke= 0.500   

Outlet Invert= 188.93'   S= 0.0040 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.50 cfs @ 7.91 hrs  HW=190.07'  TW=190.00'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.50 cfs @ 1.07 fps)

Pond 20R: STM MH F1
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Summary for Pond 21R: STM MH F2

Inflow Area = 17,758 sf, 64.74% Impervious,  Inflow Depth > 3.06"    for  25-YR event
Inflow = 0.31 cfs @ 7.92 hrs,  Volume= 4,525 cf
Outflow = 0.31 cfs @ 7.92 hrs,  Volume= 4,525 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.31 cfs @ 7.92 hrs,  Volume= 4,525 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 190.17' @ 8.00 hrs
Flood Elev= 193.33'

Device Routing     Invert Outlet Devices
#1 Primary 189.71' 12.0"  x 40.4' long Culvert   Ke= 0.500   

Outlet Invert= 189.51'   S= 0.0050 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.24 cfs @ 7.92 hrs  HW=190.14'  TW=190.08'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.24 cfs @ 1.10 fps)

Pond 21R: STM MH F2
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Summary for Pond 23R: STM MH E1

Inflow Area = 18,480 sf,100.00% Impervious,  Inflow Depth > 3.66"    for  25-YR event
Inflow = 0.39 cfs @ 7.90 hrs,  Volume= 5,635 cf
Outflow = 0.39 cfs @ 7.90 hrs,  Volume= 5,635 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.39 cfs @ 7.90 hrs,  Volume= 5,635 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 190.21' @ 8.00 hrs
Flood Elev= 194.50'

Device Routing     Invert Outlet Devices
#1 Primary 189.62' 12.0"  x 46.0' long Culvert   Ke= 0.500   

Outlet Invert= 189.44'   S= 0.0039 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.30 cfs @ 7.90 hrs  HW=190.16'  TW=190.11'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.30 cfs @ 0.99 fps)

Pond 23R: STM MH E1

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.42
0.4

0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

Inflow Area=18,480 sf
Peak Elev=190.21'

12.0" x 46.0' Culvert

0.39 cfs
0.39 cfs



Type IA 24-hr 25-YR  Rainfall=3.90"3876 HERITAGE, POST-DEVELOPED, MIXED
  Printed  9/29/2015Prepared by AKS Engineering & Forestry (PAS)

Page 83HydroCAD® 8.50  s/n 005096  © 2007 HydroCAD Software Solutions LLC

Summary for Pond 24R: STM MH E2

Inflow Area = 5,280 sf,100.00% Impervious,  Inflow Depth > 3.66"    for  25-YR event
Inflow = 0.11 cfs @ 7.90 hrs,  Volume= 1,610 cf
Outflow = 0.11 cfs @ 7.90 hrs,  Volume= 1,610 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.11 cfs @ 7.90 hrs,  Volume= 1,610 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 190.28' @ 8.01 hrs
Flood Elev= 194.50'

Device Routing     Invert Outlet Devices
#1 Primary 190.01' 12.0"  x 48.4' long Culvert   Ke= 0.500   

Outlet Invert= 189.82'   S= 0.0039 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=0.11 cfs @ 7.90 hrs  HW=190.26'  TW=190.16'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.11 cfs @ 1.05 fps)

Pond 24R: STM MH E2
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Summary for Pond 108R: 24" RCP

Inflow Area = 2,206,685 sf, 54.37% Impervious,  Inflow Depth > 2.72"    for  25-YR event
Inflow = 29.64 cfs @ 7.98 hrs,  Volume= 499,639 cf
Outflow = 29.64 cfs @ 7.98 hrs,  Volume= 499,639 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 29.64 cfs @ 7.98 hrs,  Volume= 499,639 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 184.96' @ 7.98 hrs
Flood Elev= 179.50'

Device Routing     Invert Outlet Devices
#1 Primary 176.49' 24.0"  x 40.0' long Culvert   Square-edged headwall,  Ke= 0.500   

Outlet Invert= 176.17'   S= 0.0080 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=29.41 cfs @ 7.98 hrs  HW=184.83'  TW=181.05'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 29.41 cfs @ 9.36 fps)

Pond 108R: 24" RCP
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Summary for Pond 109R: 24" CMP

Inflow Area = 2,283,566 sf, 54.62% Impervious,  Inflow Depth > 2.73"    for  25-YR event
Inflow = 30.94 cfs @ 7.98 hrs,  Volume= 518,936 cf
Outflow = 30.94 cfs @ 7.98 hrs,  Volume= 518,936 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 30.94 cfs @ 7.98 hrs,  Volume= 518,936 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 181.12' @ 7.98 hrs

Device Routing     Invert Outlet Devices
#1 Primary 175.54' 24.0"  x 30.0' long Culvert   Square-edged headwall,  Ke= 0.500   

Outlet Invert= 175.32'   S= 0.0073 '/'   Cc= 0.900   n= 0.013   

Primary OutFlow  Max=30.70 cfs @ 7.98 hrs  HW=181.05'  TW=176.93'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 30.70 cfs @ 9.77 fps)

Pond 109R: 24" CMP
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Client: Venture

Project: Heritage Crossing Subdivision
AKS Job No.: 3876

Date:

Done By: DS
Checked By: PAS

Total Site Area: 9.10 acres
Total Site Area: 396,522 square feet (sf)
Number of Lots: 62

Impervious Area Per Lot: 2,640 sf

Total Impervious Lot Area: 163,680 sf
Road & Sidewalk Impervious Area: 114,339 sf

Total Impervious Area: 278,019 sf

0.36" X Area (ft)
12" per ft

WQV (sf)

48*60*60

CWS Criteria:  Sump Volume = 20 cubic feet per 1.0 cfs of flow

Calculated 25-year Flow through WQ Manhole = cfs

cubic feet
Calculated Manhole Sump Depth (72" Dia. Manhole) = ft < 5 feet maximum

STORMWATER QUALITY CALCULATIONS

 (Per CWS 4.06.1b - R&O 07-20)

cfs

9/29/2015

WATER QUALITY VOLUME (WQV)

IMPERVIOUS AREA

(Per CWS 4.05.6b - R&O 07-20)

WQV =

Calculated Manhole Sump Volume = 122.2

WATER QUALITY FLOW (WQF)

WQF = 0.58

WATER QUALITY MANHOLE SUMP VOLUME CALCULATIONS

 (Per CWS 4.05.6b - R&O 07-20)

4.3

cubic feet

6.11

= 8341

=

1 of 2



Hydraulic Design Criteria (Per CWS 4.06.3 - R&O 07-20)

Permanent Pool Depth: 0.4 ft

Permanent Pool covers bottom of basin

Design Detention Volume: 1.0 x Water Quality Volume (WQV)

Water Quality Drawdown Time: 48 hours

Maximum Depth of WQ Pool: 4 ft

Avoid direct flow across WQ pond to avoid short circuiting

Extended Dry Basin Sizing Design:

Bottom 
Slope

Minimum 
Bottom Width

Side 
Slopes

Top of Pond 
Elev.

Perm. Pool 
Depth

Pool Bottom 
Area

(ft/ft) (ft) H:V (ft) (ft) (sf)
0.0 32 3.0 190.5 0.4 11,407

Water Quality Flow Hydraulic Calculations:

Q
Pool Elev. at 

WQV
Orifice CL 

Height
Calculated 

Orifice Diameter

Max. Pool 
Elev., 25-yr 

Flow

Calculated 
Pond WQV

(cfs) (ft) (ft) (in) (ft) (cubic feet)
0.05 187.30 0.06 1.47 189.24 8343

Check Against CWS Design Criteria:

Calculated
Minimum Freeboard: 1.3 feet Yes more than 1 foot

Minimum Bottom Width: 32 feet Yes greater than 4 feet
Maximum Pool Depth at WQV: 0.7 feet Yes less than 4 feet

Detained Water Quality Volume: 8343 cubic feet Yes greater than cf

EXTENDED DRY BASIN DESIGN & CALCULATIONS

Calculated 
WQV Pool 

Depth

Meet CWS Criteria?

(ft)
0.70

Bottom of 
Pool Elev.

(ft)
186.6

8341

2 of 2
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Sheet 1/2

10/15/2014

Heritage Crossing Subdivsion BY DS/PAS DATE 9/29/2015

3876

Street & Gutter:

n = 0.016

Depressed gutter cross slope, SW = 0.083 ft/ft

Street section slope, SS = 0.020 ft/ft

Depression, a

ft ft ft2
ft in

1 6 - Y 30% 1.50 - 1.32 0.33 2.50

2 6 - Y 30% 1.50 - 1.32 0.33 2.50

Last Modified:

Curb Inlet On Grade CG-48

SW Hall Boulevard West Side - Past the intersection

Perimeter, P
Open Area, 

A
Height, h

ft

Catch 
Basin ID

Catch Basin Type ODOT Inlet ID
Equivalent 
Grate Type

Next to 
Curb 
(Y/N)

% 
Clogged

SW Hall Boulevard West Side - Prior to intersection

Width, W
Curb Opening Length / 

Grate Length, L

Curb Inlet On Grade CG-48 4.00

ODOT Gutter Flow

SUBJECT

PROJECT NO.

Catch Basin Information

4.00



Sheet 2/2

10/15/2014

SUBJECT Heritage Crossing Subdivsion BY DS/PAS DATE 9/29/2015

PROJECT NO. 3876

Hydrologic Flow:

10-Year Intensity, I = 2.10 in/hr

Impervious C = 0.90

Pervious C = 0.30

Catch 
Basin ID

Impervious 
Basin Area

Pervious 
Basin Area

Longitudinal 
Gutter Slope, 

S

Flow 
Width,T

Frontal flow 
intercepted 

to total 
frontal flow, 

Rf

Peak 
Runoff 

Plus 
Bypass 

Flow

Bypass 
Flow,QBP

Intercept 
Flow, QI

Total 
Gutter 

Flow, Q

Partial 
Gutter 

Flow, QP  

Depressed 
Gutter Flow, 

Qw
Depth,d Depth 2 ,d2

Average 
Gutter 

Velocity, v

Required 
Curb 

Opening 
Length,LT

Frontal 
Flow to 

Total Gutter 
Flow,      

Eo

Efficiency, E

ac ac ft/ft ft ft cfs cfs cfs cfs cfs cfs ft ft fps ft

SW Hall Boulevard West Side - Prior to intersection

1 0.264 0.144 0.010 4.763 1.000 0.590 0.000 0.589 0.589 0.120 0.470 0.190 0.065 1.980 3.864 0.797 1.000

SW Hall Boulevard West Side - Past the intersection

2 0.280 0.082 0.010 4.721 1.000 0.581 0.000 0.581 0.581 0.116 0.465 0.189 0.064 1.976 3.833 0.801 1.000

On Grade Inlet Flow Computation

Last Modified:

ODOT Gutter Flow



BY DS/PAS DATE 9/29/2015

3876

Depth: Velocity: Depressed Gutter Flow:

Parital Gutter Flow:

Total Gutter Flow:

Intercept Flow on Grade:

Intercept Flow in Sag (Grate):

or

Intercept Flow in Sag (Curb):

or

gravity, g = 32.2 ft/s2

10/15/2014

ODOT Gutter Flow Diagram

SUBJECT

PROJECT NO.

Last Modified:

Heritage Crossing Subdivsion
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United States
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Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/portal/
nrcs/main/soils/health/) and certain conservation and engineering applications. For
more detailed information, contact your local USDA Service Center (http://
offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Washington County, Oregon
Survey Area Data:  Version 11, Dec 4, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Jul 8, 2010—Sep 4,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Custom Soil Resource Report
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Map Unit Legend

Washington County, Oregon (OR067)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

1 Aloha silt loam 38.0 72.6%

15 Dayton silt loam 11.3 21.6%

22 Huberly silt loam 3.0 5.8%

Totals for Area of Interest 52.3 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If

Custom Soil Resource Report
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intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Washington County, Oregon

1—Aloha silt loam

Map Unit Setting
National map unit symbol: 21x8
Elevation: 150 to 250 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 160 to 210 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Aloha and similar soils: 90 percent
Minor components: 1 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Aloha

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Old loamy alluvium

Typical profile
H1 - 0 to 8 inches: silt loam
H2 - 8 to 46 inches: silt loam
H3 - 46 to 65 inches: silt loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20

to 0.57 in/hr)
Depth to water table: About 18 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 11.8 inches)

Interpretive groups
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D

Minor Components

Huberly
Percent of map unit: 1 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

Custom Soil Resource Report
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15—Dayton silt loam

Map Unit Setting
National map unit symbol: 21xn
Elevation: 150 to 400 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Dayton and similar soils: 90 percent
Minor components: 2 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Dayton

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Old alluvium

Typical profile
H1 - 0 to 16 inches: silt loam
H2 - 16 to 39 inches: clay
H3 - 39 to 60 inches: silty clay loam

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: 12 to 24 inches to abrupt textural change
Natural drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: About 0 to 24 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water storage in profile: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): 4w
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: D

Minor Components

Verboort
Percent of map unit: 2 percent
Landform: Flood plains

Custom Soil Resource Report
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Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

22—Huberly silt loam

Map Unit Setting
National map unit symbol: 21y9
Elevation: 150 to 300 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Huberly and similar soils: 90 percent
Minor components: 3 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Huberly

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Silty alluvium

Typical profile
H1 - 0 to 8 inches: silt loam
H2 - 8 to 25 inches: silt loam
H3 - 25 to 60 inches: silt loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 20 to 30 inches to fragipan
Natural drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 0 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.0 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C/D

Custom Soil Resource Report
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Minor Components

Verboort
Percent of map unit: 3 percent
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

Custom Soil Resource Report
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Soil Information for All Uses

Soil Properties and Qualities
The Soil Properties and Qualities section includes various soil properties and qualities
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly measured,
but are inferred from observations of dynamic conditions and from soil properties.
Example soil qualities include natural drainage, and frost action. Soil features are
attributes that are not directly part of the soil. Example soil features include slope and
depth to restrictive layer. These features can greatly impact the use and management
of the soil.

Hydrologic Soil Group (Schmidt Subdivision)

Hydrologic soil groups are based on estimates of runoff potential. Soils are assigned
to one of four groups according to the rate of water infiltration when the soils are not
protected by vegetation, are thoroughly wet, and receive precipitation from long-
duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and three
dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist
chiefly of moderately deep or deep, moderately well drained or well drained soils that
have moderately fine texture to moderately coarse texture. These soils have a
moderate rate of water transmission.
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Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or soils
of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell potential,
soils that have a high water table, soils that have a claypan or clay layer at or near the
surface, and soils that are shallow over nearly impervious material. These soils have
a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is for
drained areas and the second is for undrained areas. Only the soils that in their natural
condition are in group D are assigned to dual classes.

Custom Soil Resource Report
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Washington County, Oregon
Survey Area Data:  Version 11, Dec 4, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Jul 8, 2010—Sep 4,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Hydrologic Soil Group (Schmidt Subdivision)

Hydrologic Soil Group— Summary by Map Unit — Washington County, Oregon (OR067)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

1 Aloha silt loam C/D 38.0 72.6%

15 Dayton silt loam D 11.3 21.6%

22 Huberly silt loam C/D 3.0 5.8%

Totals for Area of Interest 52.3 100.0%

Rating Options—Hydrologic Soil Group (Schmidt Subdivision)

Aggregation Method:  Dominant Condition

Component Percent Cutoff:  None Specified

Tie-break Rule:  Higher
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Chapter 2

2–5(210-VI-TR-55, Second Ed., June 1986)

Technical Release 55
Urban Hydrology for Small Watersheds

Estimating Runoff

Table 2-2a Runoff curve numbers for urban areas 1/

Curve numbers for
-------------------------------------------  Cover description  ----------------------------------------- -----------hydrologic soil group -------------

Average percent
Cover type and hydrologic condition impervious area 2/ A B C D

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf courses, cemeteries, etc.) 3/:
Poor condition (grass cover < 50%) .......................................... 68 79 86 89
Fair condition (grass cover 50% to 75%) .................................. 49 69 79 84
Good condition (grass cover > 75%) ......................................... 39 61 74 80

Impervious areas:
Paved parking lots, roofs, driveways, etc.

(excluding right-of-way) ............................................................. 98 98 98 98
Streets and roads:

Paved; curbs and storm sewers (excluding
right-of-way) ................................................................................ 98 98 98 98
Paved; open ditches (including right-of-way) .......................... 83 89 92 93
Gravel (including right-of-way) ................................................. 76 85 89 91
Dirt (including right-of-way) ...................................................... 72 82 87 89

Western desert urban areas:
Natural desert landscaping (pervious areas only)  4/ ..................... 63 77 85 88
Artificial desert landscaping (impervious weed barrier,

desert shrub with 1- to 2-inch sand or gravel mulch
and basin borders) ...................................................................... 96 96 96 96

Urban districts:
Commercial and business ................................................................. 85 89 92 94 95
Industrial ............................................................................................. 72 81 88 91 93

Residential districts by average lot size:
1/8 acre or less (town houses) .......................................................... 65 77 85 90 92
1/4 acre ................................................................................................ 38 61 75 83 87
1/3 acre ................................................................................................ 30 57 72 81 86
1/2 acre ................................................................................................ 25 54 70 80 85
1 acre ................................................................................................... 20 51 68 79 84
2 acres .................................................................................................. 12 46 65 77 82

Developing urban areas

Newly graded areas
(pervious areas only, no vegetation) 5/ ................................................................ 77 86 91 94

Idle lands (CN’s are determined using cover types
similar to those in table 2-2c).

1 Average runoff condition, and Ia = 0.2S.
2 The average percent impervious area shown was used to develop the composite CN’s. Other assumptions are as follows: impervious areas are

directly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in
good hydrologic condition. CN’s for other combinations of conditions may be computed using figure 2-3 or 2-4.

3 CN’s shown are equivalent to those of pasture. Composite CN’s may be computed for other combinations of open space
cover type.

4 Composite CN’s for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage
(CN = 98) and the pervious area CN. The pervious area CN’s are assumed equivalent to desert shrub in poor hydrologic condition.

5 Composite CN’s to use for the design of temporary measures during grading and construction should be computed using figure 2-3 or 2-4
based on the degree of development (impervious area percentage) and the CN’s for the newly graded  pervious areas.
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Chapter 2

2–7(210-VI-TR-55, Second Ed., June 1986)

Technical Release 55
Urban Hydrology for Small Watersheds

Estimating Runoff

Table 2-2c Runoff curve numbers for other agricultural lands 1/

         Curve numbers for
---------------------------------------  Cover description  --------------------------------------                 ------------  hydrologic soil group ---------------

Hydrologic
Cover type condition A B C D

Pasture, grassland, or range—continuous Poor 68 79 86 89
forage for grazing. 2/ Fair 49 69 79 84

Good 39 61 74 80

Meadow—continuous grass, protected from — 30 58 71 78
grazing and generally mowed for hay.

Brush—brush-weed-grass mixture with brush Poor 48 67 77 83
the major element. 3/ Fair 35 56 70 77

Good 30 4/ 48 65 73

Woods—grass combination (orchard Poor 57 73 82 86
or tree farm). 5/ Fair 43 65 76 82

Good 32 58 72 79

Woods. 6/ Poor 45 66 77 83
Fair 36 60 73 79

Good 30 4/ 55 70 77

Farmsteads—buildings, lanes, driveways, — 59 74 82 86
and surrounding lots.

1  Average runoff condition, and Ia = 0.2S.
2  Poor: <50%) ground cover or heavily grazed with no mulch.

 Fair: 50 to 75% ground cover and not heavily grazed.
 Good: > 75% ground cover and lightly or only occasionally grazed.

3  Poor: <50% ground cover.
 Fair: 50 to 75% ground cover.
 Good: >75% ground cover.

4  Actual curve number is less than 30; use CN = 30 for runoff computations.
5  CN’s shown were computed for areas with 50% woods and 50% grass (pasture) cover. Other combinations of conditions may be computed

from the CN’s for woods and pasture.
6  Poor: Forest litter, small trees, and brush are destroyed by heavy grazing or regular burning.

 Fair: Woods are grazed but not burned, and some forest litter covers the soil.
 Good: Woods are protected from grazing, and litter and brush adequately cover the soil.
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	1. “Development adjustments” which allow modest variation from required development standards within proscribed limits. Because such adjustments are granted using “clear and objective standards,” these can be granted by means of a Type I procedure, as...
	2. “Special adjustments” which are variances from development standards which have their own approval criteria as opposed to the standard approval criteria for variances contained in Section 18.370.020.C.

	B. Development adjustments….
	C. Special adjustments.
	1. Adjustments to development standards within subdivisions (Chapter 18.430). The director shall consider the application for adjustment at the same time he/she considers the preliminary plat. An adjustment may be approved, approved with conditions, o...
	2. Adjustment to minimum residential density requirements (Chapter 18.510). The Director is authorized to grant an adjustment to the minimum residential density requirements in Section 18.510.040, by means of a Type I procedure, as governed by Section...
	3. For adjustments to density requirements in Washington Square Regional Center, the standards of Section 18.630.020.E apply.
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	Chapter 18.380 ZONING MAP AND TEXT AMENDMENTS
	18.380.010 Purpose
	The purpose of this chapter is to set forth the standards and process governing legislative and quasi-judicial amendments to this title and the zoning district map. These will be referred to as “zoning map and text amendments.” It is recognized that s...

	18.380.030 Quasi-Judicial Amendments and Procedures to this Title and Map
	A.  Quasi-judicial amendments. Quasi-judicial zoning map amendments shall be undertaken by means of a Type III-PC procedure, as governed by Section 18.390.050, using standards of approval contained in subsection D of this section. The approval authori...
	1.  The commission shall decide zone change applications which do not involve comprehensive plan map amendments;
	2.  The commission shall make a recommendation to the council on an application for a comprehensive plan map amendment; and
	3.  The commission shall make a recommendation to the council on a zone change application which also involves a concurrent application for a comprehensive plan map amendment. The council shall decide the applications on the record as provided by Chap...

	B. Standards for making quasi-judicial decisions. A recommendation or a decision to approve, approve with conditions or to deny an application for a quasi-judicial amendment shall be based on all of the following standards:
	1.  Demonstration of compliance with all applicable comprehensive plan policies and map designations;
	2.  Demonstration of compliance with all applicable standards of any provision of this code or other applicable implementing ordinance; and
	3.  Evidence of change in the neighborhood or community or a mistake or inconsistency in the comprehensive plan or zoning map as it relates to the property which is the subject of the development application.


	Zoning map adopted in 1983 by Ordinance 83-51
	Current Zoning Map
	C.  Conditions of approval. A quasi-judicial decision may be for denial, approval, or approval with conditions as provided by Section 18.390.050. A legislative decision may be approved or denied.

	18.380.040 Record of Amendments
	The director shall maintain a record of amendments to the text and map of this title in a format convenient for the use of the public and in accordance with Chapter 18.220.


	Chapter 18.390 DECISION-MAKING PROCEDURES
	18.390.020 Description of Decision-Making Procedures
	A.  General. All development permit applications shall be decided by using one of the following procedure types. The procedure type assigned to each action governs the decision-making process for that permit, except to the extent otherwise required by...
	B.  Types defined. There are four types of decision-making procedures, as follows:
	1.  Type I Procedure. Type I procedures apply to ministerial permits and actions containing clear and objective approval criteria. Type I actions are decided by the director without public notice and without a public hearing.
	2.  Type II Procedure. Type II procedures apply to quasi-judicial permits and actions that contain some discretionary criteria. Type II actions are decided by the director with public notice and an opportunity for a hearing. If any party with standing...
	3.  Type III Procedure. Type III procedures apply to quasi-judicial permits and actions that predominantly contain discretionary approval criteria. Type III actions are decided by the Hearings Office (Type III-HO), the Planning Commission (Type III-PC...
	4.  Type IV Procedure. Type IV procedures apply to legislative matters. Legislative matters involve the creation, revision, or large-scale implementation of public policy. Type IV matters are considered initially by the Planning Commission with final ...

	C.  Summary of permits by decision-making procedure type. Table 18.390.1 summarizes the various land use permits by the type of decision-making procedure.

	18.390.050 Type III Procedure
	A.  Preapplication conference. A preapplication conference is required for all Type III actions. The requirements and procedures for a preapplication conference are described in 18.390.080.C.
	B.  Application requirements.
	1.  Application forms. Type III applications shall be made on forms provided by the director as provided by 18.390.080.E.1.
	2.  Content. Type III applications shall:
	a.  Include the information requested on the application form;
	b.  Address the relevant criteria in sufficient detail for review and action;
	c.  Be accompanied by the required fee;
	d.  Include two sets of pre-stamped, pre-addressed envelopes for all persons who are property owners of record as specified in subsection C of this section. The records of the Washington County Department of Assessment and Taxation shall be the offici...
	e.  Include an impact study. The impact study shall quantify the effect of the development on public facilities and services. The study shall address, at a minimum, the transportation system, including bikeways, the drainage system, the parks system, ...


	C.  Notice of hearing….
	D.  Conduct of the hearing….
	E.  The decision process.
	1.  Basis for decision. Approval or denial of a Type II administrative appeal or Type III action shall be based on standards and criteria, which shall be set forth in the development ordinance, and which shall relate approval on denial of a discretion...
	2.  Findings and conclusions. Approval or denial of a Type II administrative appeal or Type III action shall be based upon and accompanied by a brief statement that explains the criteria and standards considered relevant to the decision, states the fa...
	3.  Form of decision. The review authority shall issue a final order containing the above-referred findings and conclusions, which either approves, denies, or approves the permit or action with conditions. The review authority may also issue any inter...
	4.  Decision-making time limits. A final order for any Type II administrative appeal or Type III action shall be filed with the director within 10 business days after the close of the deliberation.

	F.  Notice of decision….
	G.  Final decision.
	1.  Final decision, effective date and appeal. The decision of the Planning Commission or hearings officer in a Type III action is final for purposes of appeal on the date notice of the decision is mailed. Any party with standing may appeal a Type III...
	2.  Final decision on appeal. The decision of the City Council on any Type III appeal is the final decision of the city and is final and effective on the date notice of the decision is mailed.



	Chapter 18.430 SUBDIVISIONS
	18.430.020 General Provisions
	A.  Approval through two-step process. An application for a subdivision shall be processed through a two-step process: the preliminary plat and the final plat.
	1.  The preliminary plat shall be approved by the Approval Authority before the final plat can be submitted for approval consideration; and
	2.  The final plat shall reflect all conditions of approval of the preliminary plat.

	B.  Compliance with ORS Chapter 92. All subdivision proposals shall be in conformity with all state regulations set forth in ORS Chapter 92, Subdivisions and Partitions.
	C.  Future re-division. When subdividing tracts into large lots, the Approval Authority shall require that the lots be of such size and shape as to facilitate future re-division in accordance with the requirements of the zoning district and this title.
	D.  Lot averaging, Lot size may be averaged to allow lots less than the minimum lot size allowed in the underlying zoning district as long as the average lot area for all lots is not less than allowed by the underlying zoning district. No lot created ...
	E.  Temporary sales office. Temporary sales offices in conjunction with any subdivision may be granted as set forth in Chapter 18.785, Temporary Uses.
	F.  Minimize flood damage. All subdivision proposals shall be consistent with the need to minimize flood damage.
	G.  Floodplain dedications. Where land filling and/or development is allowed within and adjacent to the 100-year floodplain outside the zero-foot rise floodway, the City shall require consideration of the dedication of sufficient open land area for a ...
	H.  Need for adequate utilities. All subdivision proposals shall have public utilities and facilities such as sewer, gas, electrical, and water systems located and constructed to minimize flood damage.
	I.  Need for adequate drainage. All subdivision proposals shall have adequate drainage provided to reduce exposure to flood damage; and
	J.  Determination of base flood elevation. Where base flood elevation has not been provided or is not available from another authoritative source, it shall be generated for subdivision proposals and other proposed developments which contain at least 5...

	18.430.030 Approval Process…
	A.  Review of preliminary plat. Review of a preliminary plat for subdivision shall be processed by means of a Type II procedure, as governed by Chapter 18.390, using approval criteria contained in Section 18.430.040. An application for subdivision may...
	B.  Review of final plat. Review of a final plat for subdivision shall be processed by means of a Type I procedure, as governed by Chapter 18.390, using approval criteria contained in Section 18.430.070.
	C.  Approval period. Preliminary plat approval by the Approval Authority shall be effective for a period of 1-1/2 years from the date of approval. The preliminary plat shall lapse if:
	1.  A final plat has not been submitted within a 1-1/2 year period; or
	2.  The final plat does not conform to the preliminary plat as approved or approved with conditions.

	D.  Extension….
	E.  Phased development….

	18.430.040 Approval Criteria: Preliminary Plat
	A.  Approval criteria. The Approval Authority may approve, approve with conditions or deny a preliminary plat based on the following approval criteria:
	1.  The proposed preliminary plat complies with the applicable zoning ordinance and other applicable ordinances and regulations;
	2.  The proposed plat name is not duplicative or otherwise satisfies the provisions of ORS Chapter 92;
	3.  The streets and roads are laid out so as to conform to the plats of subdivisions and maps of major partitions already approved for adjoining property as to width, general direction and in all other respects unless the City determines it is in the ...
	4.  An explanation has been provided for all common improvements.

	B.  Conditions of approval. The Approval Authority may attach such conditions as are necessary to carry out the comprehensive plan and other applicable ordinances and regulations and may require reserve strips be granted to the City for the purpose of...

	18.430.050 Submission Requirements: Preliminary Plat
	A.  General submission requirements. The applicant shall submit an application containing all of the general information required for a Type II procedure, as governed by Chapter 18.390.
	B.  Additional information. In addition to the general information described in Subsection A above, the preliminary plat shall contain specific information, the detailed content of which can be obtained from the Director.

	18.430.060 Adjustments Authorized
	A.  Granting of adjustments. Adjustments to the subdivision regulations prescribed by this title may be authorized by the Director, and application shall be made with a preliminary plat application in accordance with Section 18.430.050. Criteria for g...

	18.430.070 Approval Criteria: Final Plat…
	18.430.080 Improvement Agreement…
	18.430.090 Bond…
	18.430.100 Filing and Recording…
	18.430.110 Vacation of Plats…

	Chapter 18.510 RESIDENTIAL ZONING DISTRICTS
	18.510.010 Purpose
	A.  Preserve neighborhood livability. One of the major purposes of the regulations governing development in residential zoning districts is to protect the livability of existing and future residential neighborhoods, by encouraging primarily residentia...
	B.  Encourage construction of affordable housing. Another purpose of these regulations is to create the environment in which construction of a full range of owner-occupied and rental housing at affordable prices is encouraged. This can be accomplished...

	18.510.020 List of Zoning Districts
	E.  R-7:  Medium-Density Residential District. The R-7 zoning district is designed to accommodate attached single-family homes, detached single-family homes with or without accessory residential units, at a minimum lot size of 5,000 square feet, and d...
	F. R-12: medium-density residential district. The R-12 zoning district is designed to accommodate a full range of housing types at a minimum lot size of 3,050 square feet. A wide range of civic and institutional uses are also permitted conditionally.

	18.510.040 Minimum and Maximum Densities
	A.  Purpose. The purpose of this section is to establish minimum and maximum densities in each residential zoning district. To ensure the quality and density of development envisioned, the maximum density establishes the ceiling for development in eac...
	B.  Calculating minimum and maximum densities. The calculation of minimum and maximum densities is governed by the formulas in Chapter 18.715, Density Computations.
	C.  Adjustments. Applicants may request an adjustment when, because of the size of the site or other constraint, it is not possible to accommodate the proportional minimum density as required by 18.715.020.C and still comply with all of the developmen...

	18.510.050 Development Standards
	A.  Compliance required. All development must comply with:
	1.  All of the applicable development standards contained in the underlying zoning district, except where the applicant has obtained variances or adjustments in accordance with Chapters 18.370;
	2.  All other applicable standards and requirements contained in this title.

	B.  Development standards. Development standards in residential zoning districts are contained in Table 18.510.2.
	TABLE 18.510.2 DEVELOPMENT STANDARDS IN RESIDENTIAL ZONES


	Chapter 18.705 ACCESS, EGRESS, AND CIRCULATION
	18.705.020 Applicability of Provisions
	A.  When provisions apply. The provisions of this chapter shall apply to all development including the construction of new structures, the remodeling of existing structures (see Section 18.360.050), and to a change of use which increases the on-site p...
	B.  Change or enlargement of use. Should the owner or occupant of a lot or building change or enlarge the use to which the lot or building is put, thereby increasing access and egress requirements, it is unlawful and is a violation of this title to be...
	C.  When site design review is not required. Where the provisions of Chapter 18.360, Site Development Review, do not apply, the Director shall approve, approve with conditions, or deny an access plan submitted under the provisions of this chapter in c...
	D.  Conflict with subdivision requirements. The requirements and standards of this chapter shall not apply where they conflict with the subdivision rules and standards of this title.

	18.705.030 General Provisions
	A.  Continuing obligation of property owner. The provisions and maintenance of access and egress stipulated in this title are continuing requirements for the use of any structure or parcel of real property in the City.
	B.  Access plan requirements. No building or other permit shall be issued until scaled plans are presented and approved as provided by this chapter that show how access, egress and circulation requirements are to be fulfilled. The applicant shall subm...
	C.  Joint access. Owners of two or more uses, structures, or parcels of land may agree to utilize jointly the same access and egress when the combined access and egress of both uses, structures, or parcels of land satisfies the combined requirements a...
	D.  Public street access. All vehicular access and egress as required in Sections 18.705.030.H and 18.705.030.I shall connect directly with a public or private street approved by the City for public use and shall be maintained at the required standard...
	E.  Curb cuts. Curb cuts shall be in accordance with Section 18.810.030.N.
	F.  Required walkway location. On-site pedestrian walkways shall comply with the following standards:…
	G.  Inadequate or hazardous access.
	1.  Applications for building permits shall be referred to the Commission for review when, in the opinion of the Director, the access proposed:
	a.  Would cause or increase existing hazardous traffic conditions; or
	b.  Would provide inadequate access for emergency vehicles; or
	c.  Would in any other way cause hazardous conditions to exist which would constitute a clear and present danger to the public health, safety, and general welfare.

	2.  Direct individual access to arterial or collector streets from single-family dwellings and duplex lots shall be discouraged. Direct access to collector or arterial streets shall be considered only if there is no practical alternative way to access...
	3.  In no case shall the design of the service drive or drives require or facilitate the backward movement or other maneuvering of a vehicle within a street, other than an alley. Single-family and duplex dwellings are exempt from this requirement.

	H.  Access management.
	1.  An access report shall be submitted with all new development proposals which verifies design of driveways and streets are safe by meeting adequate stacking needs, sight distance and deceleration standards as set by ODOT, Washington County, the Cit...
	2.  Driveways shall not be permitted to be placed in the influence area of collector or arterial street intersections. Influence area of intersections is that area where queues of traffic commonly form on approach to an intersection. The minimum drive...
	3.  The minimum spacing of driveways and streets along a collector shall be 200 feet. The minimum spacing of driveways and streets along an arterial shall be 600 feet.
	4. The minimum spacing of local streets along a local street shall be 125 feet.

	I.  Minimum access requirements for residential use.
	1.  Vehicular access and egress for single-family, duplex or attached single-family dwelling units on individual lots and multifamily residential uses shall not be less than as provided in Tables 18.705.1 and 18.705.2;
	TABLE 18.705.1  VEHICULAR ACCESS/EGRESS REQUIREMENTS:
	RESIDENTIAL USE (SIX OR FEWER UNITS)
	2.  Vehicular access to multifamily structures shall be brought to within 50 feet of the ground floor entrance or the ground floor landing of a stairway, ramp, or elevator leading to the dwelling units;
	3.  Private residential access drives shall be provided and maintained in accordance with the provisions of the Uniform Fire Code;
	4.  Access drives in excess of 150 feet in length shall be provided with approved provisions for the turning around of fire apparatus by one of the following:
	a.  A circular, paved surface having a minimum turn radius measured from center point to outside edge of 35 feet;
	b.  A hammerhead-configured, paved surface with each leg of the hammerhead having a minimum depth of 40 feet and a minimum width of 20 feet;
	c.  The maximum cross slope of a required turnaround is five percent.

	5.  Vehicle turnouts, (providing a minimum total driveway width of 24 feet for a distance of at least 30 feet), may be required so as to reduce the need for excessive vehicular backing motions in situations where two vehicles traveling in opposite dir...
	6.  Where permitted, minimum width for driveway approaches to arterials or collector streets shall be no less than 20 feet so as to avoid traffic turning from the street having to wait for traffic exiting the site.

	J.  Minimum access requirements for commercial and industrial use….
	K.  One-way vehicular access points. Where a proposed parking facility indicates only one-way traffic flow on the site, it shall be accommodated by a specific driveway serving the facility; the entrance drive shall be situated closest to oncoming traf...
	L.  Director’s authority to restrict access. The Director has the authority to restrict access when the need to do so is dictated by one or more of the following conditions:…


	Chapter 18.715 DENSITY COMPUTATIONS
	18.715.020 Density Calculation
	A.  Definition of net development area. Net development area, in acres, shall be determined by subtracting the following land area(s) from the total site acres:
	1.  All sensitive land areas:
	a. Land within the 100-year floodplain,
	b. Land or slopes exceeding 25%,
	c. Drainage ways, and
	d. Wetlands,
	e. Optional: Significant tree groves or habitat areas, as designated on the City of Tigard “Significant Tree Grove Map” or “Significant Habitat Areas Map”;

	2.  All land dedicated to the public for park purposes;
	3.  All land dedicated for public rights-of-way. When actual information is not available, the following formulas may be used:
	a. Single-family development: allocate 20% of gross acreage,
	b. Multifamily development: allocate 15% of gross acreage or deduct the actual private drive area;

	4.  All land proposed for private streets; and
	5.  A lot of at least the size required by the applicable base zoning district, if an existing dwelling is to remain on the site.

	B.  Calculating maximum number of residential units. To calculate the maximum number of residential units per net acre, divide the number of square feet in the net acres by the minimum number of square feet required for each lot in the applicable zoni...
	C.  Calculating minimum number of residential units. As required by Section 18.510.040, the minimum number of residential units per net acre shall be calculated by multiplying the maximum number of units determined in subsection B above by 80% (0.8).

	18.715.030 Residential Density Transfer
	A.  Rules governing residential density transfer.
	1.  The units per acre calculated by subtracting land areas listed in Section 18.715.020.A.1.a—c from the gross acres may be transferred to the remaining buildable land areas subject to the following limitations:
	a.  The number of units which can be transferred is limited to the number of units which would have been allowed on 25% of the unbuildable area if not for these regulations; and
	b.  The total number of units per site does not exceed 125% of the maximum number of units per gross acre permitted for the applicable comprehensive plan designation.

	2.  Wetlands. Units per acre calculated by subtracting land areas listed in Section 18.715.020.A.1.d from the gross acres may be transferred to the remaining buildable land areas on land zoned R-12, R-25, and R-40 subject to the following limitations:
	a.  The number of units which can be transferred is limited to the number of units which would have been allowed on the wetland area, if not for these regulations;
	b.  The total number of units per site does not exceed the maximum number of units per gross acre permitted for the applicable comprehensive plan designation.


	B.  Underlying development standards. All density transfer development proposals shall comply with the development standards of the applicable underlying zoning district unless developed under the provisions of Chapter 18.350, Planned Development.


	Chapter 18.730 EXCEPTIONS TO DEVELOPMENT STANDARDS
	18.730.050 Miscellaneous Requirements and Exceptions
	E.  Lot area for flag lots.
	1.  The lot area for a flag lot shall comply with the lot area requirements of the applicable zoning district.
	2.  The lot area shall be provided entirely within the building site area exclusive of any accessway (see figure following).

	F.  Front yard determination. The owner or developer of a flag lot may determine the location of the front yard, provided no side yard setback area is less than 10 feet and provided the requirements of 18.730.010.C, Building Heights and Flag Lots, are...


	Chapter 18.745 LANDSCAPING AND SCREENING
	18.745.020 Applicability
	A.  Applicability. The provisions of this chapter shall apply to all development that requires a Type I conditional use minor modification, a Type I site development review minor modification, any Type II land use review or any Type III land use revie...
	B.  When urban forestry plan requirements concurrently apply. When the provisions of Chapter 18.790, Urban Forestry Plan, concurrently apply, any trees required by this chapter shall be included in the urban forestry plan and subject to all of the req...
	C.  Site plan requirements. The applicant shall submit a site plan. The director shall provide the applicant with detailed information about this submission requirement.

	18.745.030 General Provisions
	A.  Maintenance responsibility. Unless otherwise provided by the lease agreement, the owner, tenant and his or her agent, if any, shall be jointly and severally responsible for the ongoing maintenance of all landscaping and screening used to meet the ...
	B.  Installation requirements. The installation of all landscaping and screening required by this chapter shall be as follows:
	1.  All landscaping and screening shall be installed according to applicable industry standards;
	2.  All plants shall be of high grade, and shall meet the size and grading standards of the American Standards for Nursery Stock (ANSI Z60, 1-2004, and any future revisions); and
	3.  All landscaping and screening shall be installed in accordance with the provisions of this title.

	C.  Certificate of occupancy. Certificates of occupancy shall not be issued unless the requirements of this chapter have been met or other arrangements have been made and approved by the city such as the posting of a bond.
	D.  Protection of existing plants. Existing plants on a site shall be protected as follows:
	1.  The developer shall provide methods for the protection of existing plants to remain during the construction process;
	2.  The plants to remain shall be noted on the landscape plans (i.e., plants to remain can be shown as protected with fencing); and
	3.  The tree protection provisions outlined in Chapter 18.790 and the Urban Forestry Manual shall apply to the land use review types identified in Section 18.790.020.A.

	E.  Ongoing tree-related rules and regulations. Any trees used to meet the requirements of this chapter shall be subject to all applicable tree-related rules and regulations in other chapters and titles of the Tigard Municipal Code and Tigard Developm...

	18.745.040 Street Tree Standards
	A.  Street trees shall be required as part of the approval process for conditional use (Type III), downtown design review (Type II and III), minor land partition (Type II), planned development (Type III), site development review (Type II) and subdivis...
	B.  The minimum number of required street trees shall be determined by dividing the linear amount of street frontage within or adjacent to the site (in feet) by 40 feet. When the result is a fraction, the minimum number of required street trees shall ...
	C.  Street trees required by this section shall be planted according to the street tree planting standards in the Urban Forestry Manual.
	D.  Street trees required by this section shall be provided adequate soil volumes according to the street tree soil volume standards in the Urban Forestry Manual.
	E.  Street trees required by this section shall be planted within the right-of-way whenever practicable according to the street tree planting standards in the Urban Forestry Manual. Street trees may be planted no more than six feet from the right-of-w...
	F.  An existing tree may be used to meet the street tree standards provided that:
	1.  The largest percentage of the tree trunk immediately above the trunk flare or root buttresses is either within the subject site or within the right-of-way immediately adjacent to the subject site;
	2.  The tree would be permitted as a street tree according to the street tree planting and soil volume standards in the Urban Forestry Manual if it were newly planted; and
	3.  The tree is shown as preserved in the tree preservation and removal site plan (per Section 18.790.030.A.2), tree canopy cover site plan (per Section 18.790.030.A.3) and supplemental report (per Section 18.790.030.A.4) of a concurrent urban forestr...

	G.  In cases where it is not practicable to provide the minimum number of required street trees, the director may allow the applicant to remit payment into the urban forestry fund for tree planting and early establishment in an amount equivalent to th...

	18.745.050 Buffering and Screening
	A.  General provisions.
	1.  It is the intent that these requirements shall provide for privacy and protection and reduce or eliminate the adverse impacts of visual or noise pollution at a development site, without unduly interfering with the view from neighboring properties ...
	2.  Buffering and screening is required to reduce the impacts on adjacent uses which are of a different type in accordance with the matrices in this chapter (Tables 18.745.1 and 18.745.2). The owner of each proposed development is responsible for the ...
	3.  In lieu of these standards, a detailed buffer area landscaping and screening plan may be submitted for the director’s approval as an alternative to the buffer area landscaping and screening standards, provided it affords the same degree of bufferi...

	B.  Buffering and screening requirements.
	1.  A buffer consists of an area within a required setback adjacent to a property line and having a depth equal to the amount specified in the buffering and screening matrix and containing a length equal to the length of the property line of the abutt...
	2.  A buffer area may only be occupied by utilities, screening, sidewalks and bikeways, and landscaping. No buildings, accessways or parking areas shall be allowed in a buffer area except where an accessway has been approved by the city.
	3.  A fence, hedge or wall, or any combination of such elements, which are located in any yard is subject to the conditions and requirements of subsections B.8 and D of this section.
	4.  The minimum improvements within a buffer area shall consist of combinations for landscaping and screening as specified in Table 18.745.1. In addition, improvements shall meet the following specifications:…
	5.  Where screening is required the following standards shall apply in addition to those required for buffering:…
	6.  Buffering and screening provisions shall be superseded by the vision clearance requirements as set forth in Chapter 18.795.
	7.  When the use to be screened is downhill from the adjoining zone or use, the prescribed heights of required fences, walls, or landscape screening shall be measured from the actual grade of the adjoining property. In this case, fences and walls may ...
	8.  Fences and Walls.
	a.  Fences and walls shall be constructed of any materials commonly used in the construction of fences and walls such as wood, stone, rock or brick, or otherwise acceptable by the director;
	b.  Such fence or wall construction shall be in compliance with other city regulations;
	c.  Walls shall be a minimum of six inches thick; and
	d.  Chain link fences with slats shall qualify for screening; however, chain link fences without slats shall require the planting of a continuous evergreen hedge to be considered screening.

	9.  Hedges.
	a.  An evergreen hedge or other dense evergreen landscaping may satisfy a requirement for a sight-obscuring fence where required subject to the height requirement in subsections C.2.a and C.2.b of this section;
	b.  Such hedge or other dense landscaping shall be properly maintained and shall be replaced with another hedge, other dense evergreen landscaping, or a fence when it ceases to serve the purpose of obscuring view; and
	c.  No hedge shall be grown or maintained at a height greater than that permitted by these regulations for a fence or wall in a vision clearance area as set forth in Chapter 18.795.


	C.  Setbacks for fences or walls.
	1.  No fence or wall shall be constructed which exceeds the standards in paragraph 2 of this subsection C except when the approval authority, as a condition of approval, allows that a fence or wall be constructed to a height greater than otherwise per...
	2.  Fences or Walls.
	a.  May not exceed three feet in height in a required front yard along local streets or eight feet in all other locations and, in all other cases, shall meet vision clearance area requirements in Chapter 18.795;
	b.  Are permitted up to six feet in height in front yards adjacent to any designated arterial or collector street. For any fence over three feet in height in the required front yard area, permission shall be subject to administrative review of the loc...

	3.  All fences or walls shall meet vision clearance area requirements in Chapter 18.795.
	4.  All fences or walls greater than six feet in height shall be subject to building permit approval.

	D.  Height restrictions.
	1.  The prescribed heights of required fences, walls or landscaping shall be measured from the actual adjoining level of finished grade, except that where parking, loading, storage or similar areas are located above finished grade, the height of fence...
	2.  An earthen berm and fence or wall combination shall not exceed the six-foot height limitation for screening.

	E. Screening: special provisions.
	1.  Screening and landscaping of parking and loading areas:…
	2.  Screening of service facilities. Except for one-family and two-family dwellings, any refuse container or disposal area and service facilities such as gas meters and air conditioners which would otherwise be visible from a public street, customer o...
	3.  Screening of swimming pools. All swimming pools shall be enclosed as required by the State Building Code.
	4.  Screening of refuse containers. Except for one- and two-family dwellings, any refuse container or refuse collection area which would be visible from a public street, parking lot, residential or commercial area, or any public facility such as a sch...

	F. Buffer matrix.
	1.  The buffer matrices contained in Tables 18.745.1 and 18.745.2 shall be used in calculating widths of buffering/screening and required improvements to be installed between proposed uses and abutting uses or zoning districts.
	2.  An application for a variance to the standards required in Tables 18.745.1 and 18.745.2, shall be processed as a Type II procedure, as regulated by Section 18.390.040, using approval criteria in Section 18.370.010.


	18.745.060 Re-vegetation
	A.  When re-vegetation is required. Where natural vegetation has been removed through grading in areas not affected by the landscaping and screening requirements and that are not to be occupied by structures, such areas are to be replanted as set fort...
	B.  Preparation for re-vegetation. Topsoil removed from the surface in preparation for grading and construction is to be stored on or near the sites and protected from erosion while grading operations are underway; and
	1.  Such storage shall be located consistent with an approved urban forestry plan per Chapter 18.790 or outside the tree canopy driplines of trees intended to be preserved in cases when there is no approved urban forestry plan; and
	2.  After completion of such grading, the topsoil is to be restored to exposed cut and fill embankments or building pads to provide a suitable base for seeding and planting.

	C.  Methods of re-vegetation. Acceptable methods of re-vegetation include hydro-mulching or the planting of rye grass, barley, or other seed with equivalent germination rates, and:
	1.  Where lawn or turf grass is to be established, lawn grass seed or other appropriate landscape cover is to be sown at not less than four pounds to each 1,000 square feet of land area;
	2.  Other re-vegetation methods offering equivalent protection may be approved by the approval authority;
	3.  Plant materials are to be watered at intervals sufficient to ensure survival and growth; and
	4.  The use of native plant materials is encouraged to reduce irrigation and maintenance demands.



	Chapter 18.765 OFF-STREET PARKING AND LOADING REQUIREMENTS
	18.765.020 Applicability of Provisions
	A.  New construction. At the time of the erection of a new structure within any zoning district, offstreet vehicle parking will be provided in accordance with Section 18.765.070….

	18.765.030 General Provisions
	A.  Vehicle parking plan requirements. No building or other permit shall be issued until scaled plans are presented and approved as provided by this chapter that show how access, egress and circulation requirements are to be fulfilled. The applicant s...
	B.  Location of vehicle parking. The location of off-street parking will be as follows:
	1.  Off-street parking spaces for single-family and duplex dwellings and single-family attached dwellings shall be located on the same lot with the dwelling(s)….

	C.  Joint parking. Owners of two or more uses, structures or parcels of land may agree to utilize jointly the same parking and loading spaces when the peak hours of operation do not overlay, subject to the following:
	1.  The size of the joint parking facility shall be at least as large as the number of vehicle parking spaces required by the larger(est) use per Section 18.765.070;
	2.  Satisfactory legal evidence shall be presented to the Director in the form of deeds, leases or contracts to establish the joint use;
	3.  If a joint use arrangement is subsequently terminated, or if the uses change, the requirements of this title thereafter apply to each separately.

	D.  Parking in mixed-use projects. In mixed-use projects, the required minimum vehicle parking shall be determined using the following formula:…
	E.  Visitor parking in multifamily residential developments. Multi-dwelling units with more than 10 required parking spaces shall provide an additional 15% of vehicle parking spaces above the minimum required for the use of guests of residents of the ...
	F.  Preferential long-term carpool/vanpool parking. Parking lots providing in excess of 20 long-term parking spaces shall provide preferential long-term carpool and vanpool parking for employees, students and other regular visitors to the site. At lea...
	G.  Disabled-accessible parking. All parking areas shall be provided with the required number of parking spaces for disabled persons as specified by the State Building Code and federal standards. Such parking spaces shall be sized, signed and marked a...
	H.  DEQ indirect source construction permit. All parking lots containing 250 spaces or parking structures containing two or more levels shall require review by the Oregon Department of Environmental Quality (DEQ) to:
	1.  Acquire an Indirect Source Construction Permit;
	2.  Investigate the feasibility of installing oil and grease separators.


	18.765.040 General Design Standards
	A.  Maintenance of parking areas. All parking lots shall be kept clean and in good repair at all times.  Breaks in paved surfaces shall be repaired promptly and broken or splintered wheel stops shall be replaced so that their function will not be impa...
	B.  Access drives. With regard to access to public streets from off-street parking:
	1.  Access drives from the street to off-street parking or loading areas shall be designed and constructed to facilitate the flow of traffic and provide maximum safety for pedestrian and vehicular traffic on the site;
	2.  The number and size of access drives shall be in accordance with the requirements of Chapter 18.705, Access, Egress and Circulation;
	3.  Access drives shall be clearly and permanently marked and defined through use of rails, fences, walls or other barriers or markers on frontage not occupied by service drives;
	4.  Access drives shall have a minimum vision clearance in accordance with Chapter 18.795, Visual Clearance;
	5.  Access drives shall be improved with an asphalt, concrete, or pervious paving surface. Any pervious paving surface must be designed and maintained to remain well-drained; and
	6.  Excluding single-family and duplex residences, except as provided by Subsection 18.810.030.P, groups of two or more parking spaces shall be served by a service drive so that no backing movements or other maneuvering within a street or other public...

	C.  Loading/unloading driveways. A driveway designed for continuous forward flow of passenger vehicles for the purpose of loading and unloading passengers shall be located on the site of any school or other meeting place which is designed to accommoda...
	D.  On-site vehicle stacking for drive-in use….
	E.  Curb cuts. Curb cuts shall be in accordance with Section 18.810.030.N.
	F.  Pedestrian access. Pedestrian access through parking lots shall be provided in accordance with Section 18.705.030.F. Where a parking area or other vehicle area has a drop-off grade separation, the property owner shall install a wall, railing, or o...
	G.  Parking lot landscaping. Parking lots shall be landscaped in accordance with the requirements of Chapter 18.745.
	H.  Parking space surfacing….
	I.  Parking lot striping….
	J.  Wheel stops. Parking spaces along the boundaries of a parking lot or adjacent to interior landscaped areas or sidewalks shall be provided with a wheel stop at least four inches high located three feet back from the front of the parking stall. The ...
	K.  Drainage. Off-street parking and loading areas shall be drained in accordance with specifications approved by the City Engineer to ensure that ponds do not occur except for single-family and duplex residences, off-street parking and loading facili...
	L.  Lighting. A lights providing to illuminate any public or private parking area or vehicle sales area shall be arranged to direct the light away from any adjacent residential district.
	M.  Signs. Signs which are placed on parking lots shall be designed and installed in accordance with Chapter 18.780, Signs.
	N.  Space and aisle dimensions. (Figure 18.765.1)

	18.765.050 Bicycle Parking Design Standards
	A.  Location and access. With regard to the location and access to bicycle parking:
	1.  Bicycle parking areas shall be provided at locations within 50 feet of primary entrances to structures;
	2.  Bicycle parking areas shall not be located within parking aisles, landscape areas or pedestrian ways;
	3.  Outdoor bicycle parking shall be visible from on-site buildings and/or the street. When the bicycle parking area is not visible from the street, directional signs shall be used to located the parking area;
	4.  Bicycle parking may be located inside a building on a floor which has an outdoor entrance open for use and floor location which does not require the bicyclist to use stairs to gain access to the space. Exceptions may be made to the latter requirem...

	B.  Covered parking spaces.
	1.  When possible, bicycle parking facilities should be provided under cover.
	2.  Required bicycle parking for uses served by a parking structure must provide for covered bicycle parking unless the structure will be more than 100 feet from the primary entrance to the building, in which case, the uncovered bicycle parking may be...

	C.  Design requirements. The following design requirements apply to the installation of bicycle racks:
	1.  The racks required for required bicycle parking spaces shall ensure that bicycles may be securely locked to them without undue inconvenience. Provision of bicycle lockers for longterm (employee) parking is encouraged but not required;
	2.  Bicycle racks must be securely anchored to the ground, wall or other structure;
	3.  Bicycle parking spaces shall be at least 2½ feet by six feet long, and, when covered, with a vertical clearance of seven feet. An access aisle of at least five feet wide shall be provided and maintained beside or between each row of bicycle parking;
	4.  Each required bicycle parking space must be accessible without moving another bicycle;
	5.  Required bicycle parking spaces may not be rented or leased except where required motor vehicle parking is rented or leased. At-cost or deposit fees for bicycle parking are exempt from this requirement;
	6.  Areas set aside for required bicycle parking must be clearly reserved for bicycle parking only.

	D.  Paving. Outdoor bicycle parking facilities shall be surfaced with a hard surfaced material, i.e., pavers, asphalt, concrete, other pervious paving surfaces, or similar material. This surface must be designed and maintained to remain well-drained.
	E.  Minimum bicycle parking requirements. The total number of required bicycle parking spaces for each use is specified in Table 18.768.2 in Section 18.765.070.H. In no case shall there be less than two bicycle parking spaces. Single-family residences...

	18.765.060 Parking Structure Design Standards…
	18.765.070 Minimum and Maximum Off-Street Parking Requirements
	A.  Parking requirements for unlisted uses.
	1.  The Director may rule that a use, not specifically listed in Section 18.765.070.H, is a use similar to a listed use and that the same parking standards shall apply. If the applicant requests that the Director’s decision be rendered in writing, it ...
	2.  The Director shall maintain a list of approved unlisted use parking requirements which shall have the same effect as an amendment to this chapter.

	B.  Choice of parking requirements. When a building or use is planned or constructed in such a manner that a choice of parking requirements could be made, the use which requires the greater number of parking spaces shall govern.
	C.  Measurements. The following measurements shall be used in calculating the total minimum number of vehicle parking spaces required in Section 18.765.070.H:
	1.  Fractions. Fractional space requirements shall be counted as a whole space;
	2.  Employees. Where employees are specified for the purpose of determining the minimum vehicle parking spaces required, the employees counted are those who work on the premises during the largest shift at the peak season;
	3.  Students. When students are specified for the purpose of determining the minimum vehicle parking spaces required, the students counted are those who are on the campus during the peak period of the day during a typical school term;
	4.  Space. Unless otherwise specified, where square feet are specified, the area measured shall be gross floor area under the roof measured from the faces of the structure, excluding only space devoted to covered off-street parking or loading.

	D.  Exclusions to minimum vehicle parking requirements. The following shall not be counted towards the computation of the minimum parking spaces as required in Section 18.765.070.H:…
	E.  Exceptions to maximum parking standards. When calculating the maximum vehicle parking allowed as regulated by Section 18.765.080.H, the following exception shall apply:…
	F.  Reductions in minimum required vehicle parking. Reductions in the required number of vehicle parking spaces may be permitted as follows:
	G.  Increases in maximum required vehicle parking. The Director may increase the total maximum number of vehicle spaces allowed in Section 18.765.070.H by means of a parking adjustment to be reviewed by means of a Type II procedure, as governed by Sec...
	H.  Specific requirements. (See Table 18.765.2)
	I.  Developments in the MU-CBD zone. Please see Section 18.610.060, off-street vehicle parking minimum requirements in the MU-CBD zone.


	Chapter 18.775 SENSITIVE LANDS
	18.775.020 Applicability of Uses—Permitted, Prohibited, and Nonconforming
	D.  Jurisdictional wetlands. Landform alterations or developments which are only within wetland areas that meet the jurisdictional requirements and permit criteria of the U.S. Army Corps of Engineers, Division of State Lands, CWS, and/or other federal...

	18.775.050 General Provisions for Wetlands
	A.  Code compliance requirements. Wetland regulations apply to those areas classified as significant on the City of Tigard “Wetland and Streams Corridors Map,” and to a vegetated corridor ranging from 25 to 200 feet wide, measured horizontally, from t...

	18.775.070 Sensitive Land Permits
	A.  Permits required. An applicant, who wishes to develop within a sensitive area, as defined in Chapter 18.775, must obtain a permit in certain situations. Depending on the nature and intensity of the proposed activity within a sensitive area, either...
	B.  Within the 100-year floodplain. The hearings officer shall approve, approve with conditions or deny an application request within the 100-year floodplain based upon findings that all of the following criteria have been satisfied:…
	C.  With steep slopes. The appropriate approval authority shall approve, approve with conditions or deny an application request for a sensitive lands permit on slopes of 25% or greater or unstable ground based upon findings that all of the following c...
	1. Compliance with all of the applicable requirements of this title;
	2.  The extent and nature of the proposed land form alteration or development will not create site disturbances to an extent greater than that required for the use;
	3.  The proposed land form alteration or development will not result in erosion, stream sedimentation, ground instability, or other adverse on-site and off-site effects or hazards to life or property;
	4.  The structures are appropriately sited and designed to ensure structural stability and proper drainage of foundation and crawl space areas for development with any of the following soil conditions: wet/high water table; high shrink-swell capabilit...
	5.  Where natural vegetation has been removed due to land form alteration or development, the areas not covered by structures or impervious surfaces will be replanted to prevent erosion in accordance with Chapter 18.745, Landscaping and Screening.

	D.  Within drainageways. The appropriate approval authority shall approve, approve with conditions or deny an application request for a sensitive lands permit within drainageways based upon findings that all of the following criteria have been satisfi...
	E.  Within wetlands. The director shall approve, approve with conditions or deny an application request for a sensitive lands permit within wetlands based upon findings that all of the following criteria have been satisfied:
	1.  Compliance with all of the applicable requirements of this title;
	2.  The proposed land form alteration or development is neither on wetland in an area designated as significant wetland on the comprehensive plan floodplain and wetland map nor is within the vegetative corridor established per “Table 3.1 Vegetative Co...
	3.  The extent and nature of the proposed land form alteration or development will not create site disturbances to an extent greater than the minimum required for the use;
	4.  Any encroachment or change in on-site or off-site drainage which would adversely impact wetland characteristics have been mitigated;
	5.  Where natural vegetation has been removed due to land form alteration or development, erosion control provisions of the Surface Water Management program of Washington County must be met and areas not covered by structures or impervious surfaces wi...
	6.  All other sensitive lands requirements of this chapter have been met;
	7.  The necessary U.S. Army Corps of Engineers and State of Oregon Land Board, Division of State Lands, and CWS approvals shall be obtained;
	8.  The provisions of Chapter 18.790, Tree Removal, shall be met;
	9.  Physical limitations and natural hazards, floodplains and wetlands, natural areas, and parks, recreation and open space policies of the comprehensive plan have been satisfied.



	Chapter 18.790 URBAN FORESTRY PLAN
	18.790.010 Purpose…
	18.790.020 Applicability
	The requirements of this chapter apply to the following situations:
	A.  The following land use reviews:
	1. Conditional use (Type III);
	2. Downtown design review (Type II and III);
	3. Minor land partition (Type II);
	4. Planned development (Type III);
	5. Sensitive lands review (Type II and III);
	6. Site development review (Type II); and
	7. Subdivision (Type II and III).

	B.  All Type I modifications to the urban forestry plan component of an approved land use permit as required by Section 18.790.070.
	C.  For land use projects limited to an existing right-of-way or easement, the development site shall be considered the existing right-of-way or easement and the urban forestry plan requirements shall be limited to the existing right-of-way or easement.

	18.790.030 Urban Forestry Plan Requirements
	A.  Urban forestry plan requirements. An urban forestry plan shall:
	1.  Be coordinated and approved by a landscape architect (the project landscape architect) or a person that is both a certified arborist and tree risk assessor (the project arborist), except for minor land partitions that can demonstrate compliance wi...
	2.  Meet the tree preservation and removal site plan standards in the Urban Forestry Manual;
	3.  Meet the tree canopy site plan standards in the Urban Forestry Manual; and
	4.  Meet the supplemental report standards in the Urban Forestry Manual.

	B.  Tree canopy fee. If the supplemental report demonstrates that the applicable standard percent effective tree canopy cover will not be provided through any combination of tree planting or preservation for the overall development site (excluding str...
	C.  Tree canopy fee use. Tree canopy fees provided to the city shall be deposited into the urban forestry fund and used as approved by council through a resolution.

	18.790.040 Discretionary Urban Forestry Plan Review Option…
	18.790.050 Flexible Standards for Tree Planting and Preservation…
	18.790.060 Urban Forestry Plan Implementation
	A.  General provisions. An urban forestry plan shall be in effect from the point of land use approval until the director determines all applicable urban forestry plan conditions of approval and code requirements have been met. For subdivisions and par...
	B.  Inspections. Implementation of the urban forestry plan shall be inspected, documented and reported by the project arborist or landscape architect whenever an urban forestry plan is in effect. In addition, no person may refuse entry or access to th...
	C.  Tree establishment. The establishment of all trees shown to be planted in the tree canopy site plan (per Section 18.790.030.A.3) and supplemental report (per Section 18.790.030.A.4) of a previously approved urban forestry plan shall be guaranteed ...
	D.  Urban forest inventory. Spatial and species specific data shall be collected according to the urban forestry inventory requirements in the Urban Forestry Manual for each open grown tree and area of stand grown trees in the tree canopy site plan (p...

	18.790.070 Modification to the Urban Forestry Plan Component of an Approved Land Use Permit

	Chapter 18.795 VISUAL CLEARANCE AREAS
	18.795.010 Purpose
	A.  Purpose. The purpose of this chapter is to establish standards which will assure proper sight distances at intersections to reduce the hazard from vehicular turning movements.

	18.795.020 Applicability of Provisions
	A.  When provisions apply. The provisions of this chapter shall apply to all development including the construction of new structures, the remodeling of existing structures and to a change of use which increases the on-site parking or loading requirem...
	B.  When site development review is not required. Where the provisions of Chapter 18.330, Site Development Review, do not apply, the Director shall approve, approve with conditions, or deny a plan submitted under the provisions of this chapter through...

	18.795.030 Visual Clearance Requirements
	A.  At corners. Except within the CBD zoning district a visual clearance area shall be maintained on the corners of all property adjacent to the intersection of two streets, a street and a railroad, or a driveway providing access to a public or privat...
	B.  Obstructions prohibited. A clear vision area shall contain no vehicle, hedge, planting, fence, wall structure or temporary or permanent obstruction (except for an occasional utility pole or tree), exceeding three feet in height, measured from the ...
	C.  Additional topographical constraints. Where the crest of a hill or vertical curve conditions contribute to the obstruction of clear vision areas at a street or driveway intersection, hedges, plantings, fences, walls, wall structures and temporary ...

	18.795.040 Computations
	A. Arterial streets. On all designated arterial streets the visual clearance area shall not be less than 35 feet on each side of the intersection.
	B. Non-arterial streets.
	1.  Non-arterial streets 24 feet or more in width. At all intersections of two non-arterial streets, a nonarterial street and a driveway, and a non-arterial street or driveway and railroad where at least one of the streets or driveways is 24 feet or m...
	2.  Non-arterial streets less than 24 feet in width. At all intersections of two non-arterial streets, a non-arterial street and a driveway, and a non-arterial street or driveway and railroad where both streets and/or driveways are less than 24 feet i...



	Chapter 18.810 STREET AND UTILITY IMPROVEMENT STANDARDS
	18.810.010 Purpose
	The purpose of this chapter is to provide construction standards for the implementation of public and private facilities and utilities such as streets, sewers, and drainage.

	18.810.020 General Provisions
	A.  When standards apply.  Unless otherwise provided, construction, reconstruction or repair of streets, sidewalks, curbs and other public improvements shall occur in accordance with the standards of this title. No development may occur and no land us...
	B.  Standard specifications. The city engineer shall establish standard specifications consistent with the application of engineering principles.
	C.  Chapter 7.40 applies. The provision of Chapter 7.40 of the Tigard Municipal Code shall apply to this chapter.
	D.  Adjustments. Adjustments to the provisions in this chapter related to street improvements may be granted by means of a Type II procedure, as governed by Section 18.390.040, using approval criteria in Section 18.370.020.C.11.
	E.  Except as provided in Section 18.810.030.S, as used in this chapter, the term “streets” shall mean “public streets” unless an adjustment under subsection D of this section is allowed.

	18.810.030 Streets
	A. Improvements.
	1.  No development shall occur unless the development has frontage or approved access to a public street.
	2.  No development shall occur unless streets within the development meet the standards of this chapter.
	3.  No development shall occur unless the streets adjacent to the development meet the standards of this chapter, provided, however, that a development may be approved if the adjacent street does not meet the standards but half-street improvements mee...
	4.  Any new street or additional street width planned as a portion of an existing street shall meet the standards of this chapter.
	5.  If the city could and would otherwise require the applicant to provide street improvements, the city engineer may accept a future improvements guarantee in lieu of street improvements if one or more of the following conditions exist:
	a.  A partial improvement is not feasible due to the inability to achieve proper design standards;
	b.  A partial improvement may create a potential safety hazard to motorists or pedestrians;
	c.  Due to the nature of existing development on adjacent properties it is unlikely that street improvements would be extended in the foreseeable future and the improvement associated with the project under review does not, by itself, provide a signif...
	d.  The improvement would be in conflict with an adopted capital improvement plan;
	e.  The improvement is associated with an approved land partition on property zoned residential and the proposed land partition does not create any new streets; or
	f.  Additional planning work is required to define the appropriate design standards for the street and the application is for a project which would contribute only a minor portion of the anticipated future traffic on the street.

	6.  The standards of this chapter include the standard specifications adopted by the city engineer pursuant to Section 18.810.020.B.
	7.  The approval authority may approve adjustments to the standards of this chapter if compliance with the standards would result in an adverse impact on natural features such as wetlands, bodies of water, significant habitat areas, steep slopes, or e...

	B.  Creation of rights-of-way for streets and related purposes. Rights-of-way shall be created through the approval of a final subdivision plat or major partition; however, the council may approve the creation of a street by acceptance of a deed, prov...
	C.  Creation of access easements. The approval authority may approve an access easement established by deed without full compliance with this title provided such an easement is the only reasonable method by which a lot large enough to develop can be c...
	1.  Access easements shall be provided and maintained in accordance with the Uniform Fire Code, Section 10.207.
	2.  Access shall be in accordance with Sections 18.705.030.H and 18.705.030.I.

	D.  Street location, width and grade. Except as noted below, the location, width and grade of all streets shall conform to an approved street plan and shall be considered in their relation to existing and planned streets, to topographic conditions, to...
	1.  Street grades shall be approved by the city engineer in accordance with subsection N of this section; and
	2.  Where the location of a street is not shown in an approved street plan, the arrangement of streets in a development shall either:
	a.  Provide for the continuation or appropriate projection of existing streets in the surrounding areas, or
	b.  Conform to a plan adopted by the commission, if it is impractical to conform to existing street patterns because of particular topographical or other existing conditions of the land. Such a plan shall be based on the type of land use to be served,...


	E.  Minimum rights-of-way and street widths. Unless otherwise indicated on an approved street plan, or as needed to continue an existing improved street or within the Downtown District, street right-of-way and roadway widths shall not be less than the...
	1.  The decision-making body shall make its decision about desired right-of-way width and pavement width of the various street types within the subdivision or development after consideration of the following:
	a.  The type of road as set forth in the comprehensive plan transportation chapter - functional street classification.
	b.  Anticipated traffic generation.
	c.  On-street parking needs.
	d.  Sidewalk and bikeway requirements.
	e.  Requirements for placement of utilities.
	f.  Street lighting.
	g.  Drainage and slope impacts.
	h.  Street tree location.
	i.  Planting and landscape areas.
	j.  Safety and comfort for motorists, bicyclists, and pedestrians.
	k.  Access needs for emergency vehicles.


	F. Future street plan and extension of streets.
	1.  A future street plan shall:
	a.  Be filed by the applicant in conjunction with an application for a subdivision or partition. The plan shall show the pattern of existing and proposed future streets from the boundaries of the proposed land division and shall include other parcels ...
	b.  Identify existing or proposed bus routes, pullouts or other transit facilities, bicycle routes and pedestrian facilities on or within 530 feet of the site.

	2.  Where necessary to give access or permit a satisfactory future division of adjoining land, streets shall be extended to the boundary lines of the tract to be developed, and
	a.  These extended streets or street stubs to adjoining properties are not considered to be culs-de-sac since they are intended to continue as through streets at such time as the adjoining property is developed.
	b.  A barricade shall be constructed at the end of the street by the property owners which shall not be removed until authorized by the city engineer, the cost of which shall be included in the street construction cost.
	c.  Temporary hammerhead turnouts or temporary cul-de-sac bulbs shall be constructed for stub street in excess of 150 feet in length.


	G.  Street spacing and access management. Refer to Section 18.705.030.H.
	H.  Street alignment and connections.
	1.  Full street connections with spacing of no more than 530 feet between connections is required except where prevented by barriers such as topography, railroads, freeways, pre-existing developments, lease provisions, easements, covenants or other re...
	2.  All local, neighborhood routes and collector streets which abut a development site shall be extended within the site to provide through circulation when not precluded by environmental or topographical constraints, existing development patterns or ...
	3.  Proposed street or street extensions shall be located to provide direct access to existing or planned transit stops, commercial services, and other neighborhood facilities, such as schools, shopping areas and parks.
	4.  All developments should provide an internal network of connecting streets that provide short, direct travel routes and minimize travel distances within the development.

	I.  Intersection angles. Streets shall be laid out so as to intersect at an angle as near to a right angle as practicable, except where topography requires a lesser angle, but in no case shall the angle be less than 75  unless there is special interse...
	1.  Streets shall have at least 25 feet of tangent adjacent to the right-of-way intersection unless topography requires a lesser distance;
	2.  Intersections which are not at right angles shall have a minimum corner radius of 20 feet along the right-of-way lines of the acute angle; and
	3.  Right-of-way lines at intersection with arterial streets shall have a corner radius of not less than 20 feet.

	J.  Existing rights-of-way. Whenever existing rights-of-way adjacent to or within a tract are of less than standard width, additional rights-of-way shall be provided at the time of subdivision or development.
	K.  Partial street improvements. Partial street improvements resulting in a pavement width of less than 20 feet, while generally not acceptable, may be approved where essential to reasonable development when in conformity with the other requirements o...
	L.  Cul-de-sacs. A cul-de-sac shall be no more than 200 feet long, shall not provide access to greater than 20 dwelling units, and shall only be used when environmental or topographical constraints, existing development pattern, or strict adherence to...
	1.  All cul-de-sacs shall terminate with a turnaround. Use of turnaround configurations other than circular shall be approved by the city engineer; and
	2.  The length of the cul-de-sac shall be measured from the centerline intersection point of the two streets to the radius point of the bulb.
	3.  If a cul-de-sac is more than 300 feet long, a lighted direct pathway to an adjacent street may be required to be provided and dedicated to the city.

	M.  Street names. No street name shall be used which will duplicate or be confused with the names of existing streets in Washington County, except for extensions of existing streets. Street names and numbers shall conform to the established pattern in...
	N.  Grades and curves.
	1.  Grades shall not exceed 10% on arterials, 12% on collector streets, or 12% on any other street (except that local or residential access streets may have segments with grades up to 15% for distances of no greater than 250 feet); and
	2.  Centerline radii of curves shall be as determined by the city engineer.

	O.  Curbs, curb cuts, ramps, and driveway approaches. Concrete curbs, curb cuts, wheelchair, bicycle ramps and driveway approaches shall be constructed in accordance with standards specified in this chapter and Section 15.04.080, and:
	1.  Concrete curbs and driveway approaches are required; except:
	2.  Where no sidewalk is planned, an asphalt approach may be constructed with city engineer approval; and
	3.  Asphalt and concrete driveway approaches to the property line shall be built to city configuration standards.

	P.  Streets adjacent to railroad right-of-way. Wherever the proposed development contains or is adjacent to a railroad right-of-way, provision shall be made for a street approximately parallel to and on each side of such right-of-way at a distance sui...
	Q.  Access to arterials and collectors. Where a development abuts or is traversed by an existing or proposed arterial or collector street, the development design shall provide adequate protection for residential properties and shall separate residenti...
	1.  A parallel access street along the arterial or collector;
	2.  Lots of suitable depth abutting the arterial or collector to provide adequate buffering with frontage along another street;
	3.  Screen planting at the rear or side property line to be contained in a nonaccess reservation along the arterial or collector; or
	4.  Other treatment suitable to meet the objectives of this subsection;
	5.  If a lot has access to two streets with different classifications, primary access should be from the lower classification street.

	R.  Alleys, public or private.
	1.  Alleys shall be no less than 20 feet in width. In commercial and industrial districts, alleys shall be provided unless other permanent provisions for access to off-street parking and loading facilities are made.
	2.  While alley intersections and sharp changes in alignment shall be avoided, the corners of necessary alley intersections shall have a radius of not less than 12 feet.

	S.  Survey monuments. Upon completion of a street improvement and prior to acceptance by the city, it shall be the responsibility of the developer’s registered professional land surveyor to provide certification to the city that all boundary and inter...
	T.  Private streets.
	1.  Design standards for private streets shall be established by the city engineer; and
	2.  The city shall require legal assurances for the continued maintenance of private streets, such as a recorded maintenance agreement.
	3.  Private streets serving more than six dwelling units are permitted only within planned developments, mobile home parks, and multi-family residential developments.

	U.  Railroad crossings. Where an adjacent development results in a need to install or improve a railroad crossing, the cost for such improvements may be a condition of development approval, or another equitable means of cost distribution shall be dete...
	V.  Street signs. The city shall install all street signs, relative to traffic control and street names, as specified by the city engineer for any development. The cost of signs shall be the responsibility of the developer.
	W.  Mailboxes. Joint mailbox facilities shall be provided in all residential developments, with each joint mailbox serving at least two dwelling units.
	1.  Joint mailbox structures shall be placed adjacent to roadway curbs;
	2.  Proposed locations of joint mailboxes shall be designated on a copy of the preliminary plat or development plan, and shall be approved by the city engineer/U.S. post office prior to final plan approval; and
	3.  Plans for the joint mailbox structures to be used shall be submitted for approval by the city engineer/U.S. post office prior to final approval.

	X.  Traffic signals. The location of traffic signals shall be noted on approved street plans. Where a proposed street intersection will result in an immediate need for a traffic signal, a signal meeting approved specifications shall be installed. The ...
	Y.  Street light standards. Street lights shall be installed in accordance with regulations adopted by the city’s direction.
	Z.  Street name signs. Street name signs shall be installed at all street intersections. Stop signs and other signs may be required.
	AA.  Street cross-sections. The final lift of asphalt concrete pavement shall be placed on all new constructed public roadways prior to final city acceptance of the roadway and within one year of the conditional acceptance of the roadway unless otherw...
	1.  Sub-base and leveling course shall be of select crushed rock;
	2.  Surface material shall be of Class C or B asphaltic concrete;
	3.  The final lift shall be placed on all new construction roadways prior to city final acceptance of the roadway; however, not before 90% of the structures in the new development are completed unless three years have elapsed since initiation of const...
	4.  The final lift shall be Class C asphaltic concrete as defined by A.P.W.A. standard specifications; and
	5.  No lift shall be less than 1-1/2 inches in thickness.

	BB.  Traffic calming. When, in the opinion of the city engineer, the proposed development will create a negative traffic condition on existing neighborhood streets, such as excessive speeding, the developer may be required to provide traffic calming m...
	CC.  Traffic study.
	1.  A traffic study shall be required for all new or expanded uses or developments under any of the following circumstances:
	a.  When they generate a 10% or greater increase in existing traffic to high collision intersections identified by Washington County.
	b.  Trip generations from development onto the city street at the point of access and the existing ADT fall within the following ranges:…



	18.810.040 Blocks
	A.  Block design. The length, width and shape of blocks shall be designed with due regard to providing adequate building sites for the use contemplated, consideration of needs for convenient access, circulation, control and safety of street traffic an...
	B.  Sizes.
	1.  The perimeter of blocks formed by streets shall not exceed 2,000 feet measured along the centerline of the streets except:
	a.  Where street location is precluded by natural topography, wetlands, significant habitat areas or bodies of water, or pre-existing development; or
	b.  For blocks adjacent to arterial streets, limited access highways, collectors or railroads.
	c.  For nonresidential blocks in which internal public circulation provides equivalent access.

	2.  Bicycle and pedestrian connections on public easements or right-of-ways shall be provided when full street connection is exempted by paragraph 1 of this subsection B. Spacing between connections shall be no more than 330 feet, except where preclud...


	18.810.050 Easements
	A.  Easements. Easements for sewers, drainage, water mains, electric lines or other public utilities shall be either dedicated or provided for in the deed restrictions, and where a development is traversed by a watercourse or drainageway, there shall ...
	B.  Utility easements. A property owner proposing a development shall make arrangements with the city, the applicable district, and each utility franchise for the provision and dedication of utility easements necessary to provide full services to the ...

	18.810.060 Lots
	A.  Size and shape. Lot size, width, shape and orientation shall be appropriate for the location of the development and for the type of use contemplated, and:
	1.  No lot shall contain part of an existing or proposed public right-of-way within its dimensions.
	2.  The depth of all lots shall not exceed 2-1/2 times the average width, unless the parcel is less than 1-1/2 times the minimum lot size of the applicable zoning district.
	3.  Depth and width of properties zoned for commercial and industrial purposes shall be adequate to provide for the off-street parking and service facilities required by the type of use proposed.

	B.  Lot frontage. Each lot shall abut upon a public or private street, other than an alley, for a width of at least 25 feet unless the lot is created through a minor land partition in which case Section 18.162.050.C applies, or unless the lot is for a...
	C.  Through lots. Through lots shall be avoided except where they are essential to provide separation of residential development from major traffic arterials or to overcome specific disadvantages of topography and orientation, and:
	1.  A planting buffer at least 10 feet wide is required abutting the arterial rights-of-way; and
	2.  All through lots shall provide the required front yard setback on each street.

	D.  Lot side lines. The side lines of lots, as far as practicable, shall be at right angles to the street upon which the lots front.
	E.  Large lots. In dividing tracts into large lots or parcels which at some future time are likely to be redivided, the commission may require that the lots be of such size and shape, and be so divided into building sites, and contain such site restri...

	18.810.070 Sidewalks
	A.  Sidewalks. All industrial streets and private streets shall have sidewalks meeting city standards along at least one side of the street. All other streets shall have sidewalks meeting city standards along both sides of the street. A development ma...
	B.  Requirement of developers.
	1.  As part of any development proposal, or change in use resulting in an additional 1,000 vehicle trips or more per day, an applicant shall be required to identify direct, safe (1.25 x the straight line distance) pedestrian routes within 1/2 mile of ...
	2.  If there is an existing sidewalk on the same side of the street as the development within 300 feet of a development site in either direction, the sidewalk shall be extended from the site to meet the existing sidewalk, subject to rough proportional...

	C.  Planter strip requirements. A planter strip separation of at least five feet between the curb and the sidewalk shall be required in the design of streets, except where the following conditions exist: there is inadequate right-of-way; the curbside ...
	D.  Maintenance. Maintenance of sidewalks, curbs, and planter strips is the continuing obligation of the adjacent property owner.
	E.  Application for permit and inspection. If the construction of a sidewalk is not included in a performance bond of an approved subdivision or the performance bond has lapsed, then every person, firm or corporation desiring to construct sidewalks as...
	1.  An occupancy permit shall not be issued for a development until the provisions of this section are satisfied.
	2.  The city engineer may issue a permit and certificate allowing temporary noncompliance with the provisions of this section to the owner, builder or contractor when, in his or her opinion, the construction of the sidewalk is impractical for one or m...
	a.  Sidewalk grades have not and cannot be established for the property in question within a reasonable length of time;
	b.  Forthcoming installation of public utilities or street paving would be likely to cause severe damage to the new sidewalk;
	c.  Street right-of-way is insufficient to accommodate a sidewalk on one or both sides of the street; or
	d.  Topography or elevation of the sidewalk base area makes construction of a sidewalk impractical or economically infeasible.

	3.  The city engineer shall inspect the construction of sidewalks for compliance with the provision set forth in the standard specifications manual.

	F.  Council initiation of construction. In the event one or more of the following situations are found by the council to exist, the council may adopt a resolution to initiate construction of a sidewalk in accordance with city ordinances:…

	18.810.080 Public Use Areas
	A.  Dedication requirements.
	1.  Where a proposed park, playground or other public use shown in a development plan adopted by the city is located in whole or in part in a subdivision, the commission may require the dedication or reservation of such area within the subdivision, pr...
	2.  Where considered desirable by the commission in accordance with adopted comprehensive plan policies, and where a development plan of the city does not indicate proposed public use areas, the commission may require the dedication or reservation of ...

	B.  Acquisition by public agency. If the developer is required to reserve land area for a park, playground, or other public use, such land shall be acquired by the appropriate public agency within 18 months following plat approval, at a price agreed u...

	18.810.090 Sanitary Sewers
	A.  Sewers required. Sanitary sewers shall be installed to serve each new development and to connect developments to existing mains in accordance with the provisions set forth in Design and Construction Standards for Sanitary and Surface Water Managem...
	B.  Sewer plan approval. The city engineer shall approve all sanitary sewer plans and proposed systems prior to issuance of development permits involving sewer service.
	C.  Over-sizing. Proposed sewer systems shall include consideration of additional development within the area as projected by the comprehensive plan.
	D.  Permits denied. Development permits may be restricted by the commission or hearings officer where a deficiency exists in the existing sewer system or portion thereof which cannot be rectified within the development and which if not rectified will ...

	18.810.100 Storm Drainage
	A.  General provisions. The director and city engineer shall issue a development permit only where adequate provisions for stormwater and floodwater runoff have been made, and:
	1.  The storm water drainage system shall be separate and independent of any sanitary sewerage system;
	2.  Where possible, inlets shall be provided so surface water is not carried across any intersection or allowed to flood any street; and
	3.  Surface water drainage patterns shall be shown on every development proposal plan.

	B.  Easements. Where a development is traversed by a watercourse, drainageway, channel or stream, there shall be provided a stormwater easement or drainage right-of-way conforming substantially with the lines of such watercourse and such further width...
	C.  Accommodation of upstream drainage. A culvert or other drainage facility shall be large enough to accommodate potential runoff from its entire upstream drainage area, whether inside or outside the development, and the city engineer shall approve t...
	D.  Effect on downstream drainage. Where it is anticipated by the city engineer that the additional runoff resulting from the development will overload an existing drainage facility, the director and engineer shall withhold approval of the development...

	18.810.110 Bikeways and Pedestrian Pathways
	A.  Bikeway extension.
	1.  As a standard, bike lanes shall be required along all arterial and collector routes and where identified on the city’s adopted bicycle plan in the transportation system plan (TSP). Bike lane requirements along collectors within the Downtown Urban ...
	2.  Developments adjoining proposed bikeways identified on the city’s adopted pedestrian/bikeway plan shall include provisions for the future extension of such bikeways through the dedication of easements or rights-of-way, provided such dedication is ...
	3.  Any new street improvement project shall include bicycle lanes as required in this document and on the adopted bicycle plan.

	B.  Cost of construction. Development permits issued for planned unit developments, conditional use permits, subdivisions and other developments which will principally benefit from such bikeways shall be conditioned to include the cost or construction...
	C.  Minimum width.
	1.  The minimum width for bikeways within the roadway is five feet per bicycle travel lane.
	2.  The minimum width for multi-use paths separated from the road and classified as regional or community trails in the Greenway Trail System Master Plan is 10 feet. The width may be reduced to eight feet if there are environmental or other constraints.
	3.  The minimum width for off-street paths classified as neighborhood trails, according to the Greenway Trail System Master Plan, is three feet.
	4.  Design standards for bike and pedestrian-ways shall be determined by the city engineer.


	18.810.120 Utilities
	A.  Underground utilities. All utility lines including, but not limited to those required for electric, communication, lighting and cable television services and related facilities shall be placed underground, except for surface mounted transformers, ...
	1.  The developer shall make all necessary arrangements with the serving utility to provide the underground services;
	2.  The city reserves the right to approve location of all surface mounted facilities;
	3.  All underground utilities, including sanitary sewers and storm drains installed in streets by the developer, shall be constructed prior to the surfacing of the streets; and
	4.  Stubs for service connections shall be long enough to avoid disturbing the street improvements when service connections are made.

	B.  Information on development plans. The applicant for a development shall show on the development plan or in the explanatory information, easements for all underground utility facilities, and:
	1.  Plans showing the location of all underground facilities as described herein shall be submitted to the city engineer for review and approval; and
	2.  Care shall be taken in all cases to ensure that above ground equipment does not obstruct vision clearance areas for vehicular traffic.

	C.  Exception to undergrounding requirement.
	1.  The developer shall pay a fee in-lieu of undergrounding costs when the development is proposed to take place on a street where existing utilities which are not underground will serve the development and the approval authority determines that the c...
	2.  An applicant for a development which is served by utilities which are not underground and which are located across a public right-of-way from the applicant’s property shall pay the fee in-lieu of undergrounding.
	3.  Properties within the CBD zoning district shall be exempt from the requirements for undergrounding of utility lines and from the fee in-lieu of undergrounding.
	4.  The exceptions in paragraphs 1 through 3 of this subsection C shall apply only to existing utility lines. All new utility lines shall be placed underground.

	D.  Fee in-lieu of undergrounding.
	1.  The city engineer shall establish utility service areas in the city. All development which occurs within a utility service area shall pay a fee in-lieu of undergrounding for utilities if the development does not provide underground utilities, unle...
	2.  The city engineer shall establish the fee by utility service area which shall be determined based upon the estimated cost to underground utilities within each service area. The total estimated cost for undergrounding in a service area shall be all...
	3.  A developer shall receive a credit against the fee for costs incurred in the undergrounding of existing overhead utilities. The city engineer shall determine the amount of the credit, after review of cost information submitted by the applicant wit...
	4.  The funds collected in each service area shall be used for undergrounding utilities within the city at large. The city engineer shall prepare and maintain a list of proposed undergrounding projects which may be funded with the fees collected by th...


	18.810.130 Cash or Bond Required
	A.  Guarantee. All improvements installed by the developer shall be guaranteed as to workmanship and material for a period of one year following acceptance by the City Council.
	B.  Cash deposit or bond. Such guarantee shall be secured by cash deposit or bond in the amount of the value of the improvements as set by the city engineer.
	C.  Compliance requirements. The cash or bond shall comply with the terms and conditions of Section 18.430.090.

	18.810.140 Monuments—Replacement Required
	Any monuments that are disturbed before all improvements are completed by the subdivider shall be replaced prior to final acceptance of the improvements.

	18.810.150 Installation Prerequisite
	A.  Approval required. No public improvements, including sanitary sewers, storm sewers, streets, sidewalks, curbs, lighting or other requirements shall be undertaken except after the plans have been approved by the city, permit fee paid, and permit is...
	B.  Permit fee. The permit fee is required to defray the cost and expenses incurred by the city for construction and other services in connection with the improvement. The permit fee shall be set by council resolution.

	18.810.160 Installation Conformation
	A.  Conformance required. In addition to other requirements, improvements installed by the developer either as a requirement of these regulations or at his/her own option, shall conform to the requirements of this chapter and to improvement standards ...
	B.  Adopted installation standards. The Standard Specifications for Public Works Construction, Oregon Chapter A.P.W.A., and Design and Construction Standards for Sanitary and Surface Water Management (as adopted by the Unified Sewerage Agency in 1996 ...

	18.810.170 Plan Check
	A.  Submittal requirements. Work shall not begin until construction plans and construction estimates have been submitted and checked for adequacy and approved by the city engineer in writing. The developer can obtain detailed information about submitt...
	B.  Compliance. All such plans shall be prepared in accordance with requirements of the city.

	18.810.180 Notice to City
	A.  Commencement. Work shall not begin until the city has been notified in advance.
	B.  Resumption. If work is discontinued for any reason, it shall not be resumed until the city is notified.

	18.810.190 City Inspection of Improvements
	Improvements shall be constructed under the inspection and to the satisfaction of the city. The city may require changes in typical sections and details if unusual conditions arising during construction warrant such changes in the public interest.

	18.810.200 Engineer’s Written Certification Required
	The developer’s engineer shall provide written certification of a form provided by the city that all improvements, workmanship and materials are in accord with current and standard engineering and construction practices, and are of high grade, prior t...



	Tigard Comprehensive Plan
	Goal 1: Citizen Involvement
	Goal:  1.1 Provide citizens, affected agencies, and other jurisdictions the opportunity to participate in all phases of the planning process.
	Goal: 1.2 Ensure all citizens have access to:
	A. opportunities to communicate directly to the City; and
	B. information on issues in an understandable form.


	Goal 2: Land Use Planning
	Goal: 2.1 Maintain an up-to-date Comprehensive Plan, implementing regulations and action plans as the legislative foundation of Tigard’s land use planning program.
	Policies:
	1. The City’s land use program shall establish a clear policy direction, comply with state and regional requirements, and serve its citizens’ own interests.
	2. The City’s land use regulations, related plans, and implementing actions shall be consistent with and implement its Comprehensive Plan.
	3. The City shall coordinate the adoption, amendment, and implementation of its land use program with other potentially affected jurisdictions and agencies.
	5. The City shall promote intense urban level development in Metro-designated Centers and Corridors, and employment and industrial areas.
	7. The City’s regulatory land use maps and development code shall implement the Comprehensive Plan by providing for needed urban land uses including:
	A. Residential;
	B.   Commercial and office employment including business parks;
	C. Mixed use;
	D. Industrial;
	E. Overlay districts where natural resource protections or special planning and regulatory tools are warranted; and
	F. Public services.

	14. Applicants shall bear the burden of proof to demonstrate that land use applications are consistent with applicable criteria and requirements of the Development Code, the Comprehensive Plan, and when necessary, those of the state and other agencies.
	15. In addition to other Comprehensive Plan goals and policies deemed applicable, amendments to Tigard’s Comprehensive Plan/Zone Map shall be subject to the following speciﬁc criteria:
	A. Transportation and other public facilities and services shall be available, or committed to be made available, and of sufﬁcient capacity to serve the land uses allowed by the proposed map designation;
	B. Development of land uses allowed by the new designation shall not negatively affect existing or planned transportation or other public facilities and services;
	C. The new land use designation shall fulﬁll a proven community need such as provision of needed commercial goods and services, employment, housing, public and community services, etc. in the particular location, versus other appropriately designated ...
	D. Demonstration that there is an inadequate amount of developable, appropriately designated, land for the land uses that would be allowed by the new designation;
	E. Demonstration that land uses allowed in the proposed designation could be developed in compliance with all applicable regulations and the purposes of any overlay district would be fulfilled;
	F. Land uses permitted by the proposed designation would be compatible, or capable of being made compatible, with environmental conditions and surrounding land uses; and
	G. Demonstration that the amendment does not detract from the viability of the City’s natural systems.

	16. The City may condition the approval of a Plan/Zoning map amendment to assure the development of a definite land use(s) and per specific design/development requirements.
	17. The City may allow concurrent applications to amend the Comprehensive Plan/Zoning Map(s) and for development plan approval of a specific land use.
	23. The City shall require new development, including public infrastructure, to minimize conflicts by addressing the need for compatibility between it and adjacent existing and future land uses.
	24. The City shall establish design standards to promote quality urban development and to enhance the community’s value, livability, and attractiveness.


	Goal 9: Economic Development
	Goal: 9.3 Make Tigard a prosperous and desirable place to live and do business.
	Policies:
	1. The City shall focus a significant portion of future employment growth and high-density housing development in its Metro-designated Town Center (Downtown); Regional Center (Washington Square); High Capacity Transit Corridor (Hwy 99W); and the Tigar...


	Goal 10:  Housing
	Goal: 10.1 Provide opportunities for a variety of housing types to meet the diverse housing needs of current and future City residents.
	Policies:
	1. The City shall adopt and maintain land use policies, codes, and standards that provide opportunities to develop a variety of housing types that meet the needs, preferences, and financial capabilities of Tigard’s present and future residents.
	5. The City shall provide for high and medium density housing in the areas such as town centers (Downtown), regional centers (Washington Square), and along transit corridors where employment opportunities, commercial services, transit, and other publi...

	Goal: 10.2 Maintain a high level of residential livability.
	Policies:
	1. The City shall adopt measures to protect and enhance the quality and integrity of its residential neighborhoods.
	5. The City shall encourage housing that supports sustainable development patterns by promoting the efficient use of land, conservation of natural resources, easy access to public transit and other efficient modes of transportation, easy access to ser...
	7. The City shall ensure that residential densities are appropriately related to locational characteristics and site conditions such as the presence of natural hazards and natural resources, availability of public facilities and services, and existing...
	8. The City shall require measures to mitigate the adverse impacts from differing, or more intense, land uses on residential living environments, such as:
	A. orderly transitions from one residential density to another;
	B. protection of existing vegetation, natural resources and provision of open space areas; and
	C. installation of landscaping and effective buffering and screening.

	9.  The City shall require inﬁll development to be designed to address compatibility with existing neighborhoods.


	Goal 12:  Transportation
	Goal: 12.1 Develop mutually supportive land use and transportation plans to enhance the livability of the community.
	Policies:
	1. The City shall plan for a transportation system that meets current community needs and anticipated growth and development
	3. The City shall maintain and enhance transportation functionality by emphasizing multi-modal travel options for all types of land uses.
	4. The City shall promote land uses and transportation investments that promote balanced transportation options.
	5. The City shall develop plans for major transportation corridors and provide appropriate land uses in and adjacent to those corridors.
	6. The City shall support land use patterns that reduce greenhouse gas emissions and preserve the function of the transportation system.



	Metro Regional Functional Plan Requirements
	TITLE 1: HOUSING CAPACITY
	3.07.110 Purpose and Intent
	The Regional Framework Plan calls for a compact urban form and a “fair-share” approach to meeting regional housing needs. It is the purpose of Title 1 to accomplish these policies by requiring each city and county to maintain or increase its housing c...

	3.07.120 Housing Capacity
	A.  A city or county may reduce the minimum zoned capacity of the Central City or a Regional Center, Town Center, Corridor, Station Community or Main Street under subsection D or E. A city or county may reduce its minimum zoned capacity in other locat...
	C.  A city or county may reduce its minimum zoned capacity by one of the following actions if it increases minimum zoned capacity by an equal or greater amount in other places where the increase is reasonably likely to be realized within the 20-year p...
	1.  Reduce the minimum dwelling unit density, described in subsection B, for one or more zones;
	2.  Revise the development criteria or standards for one or more zones; or
	3.  Change its zoning map such that the city’s or county’s minimum zoned capacity would be reduced.
	Action to reduce minimum zoned capacity may be taken any time within two years after action to increase capacity.

	E.  A city or county may reduce the minimum zoned capacity of a single lot or parcel so long as the reduction has a negligible effect on the city’s or county’s overall minimum zoned residential capacity.


	TITLE 6: CENTERS, CORRIDORS, STATION COMMUNITIES AND MAIN STREETS
	3.07.610 Purpose
	The Regional Framework Plan identifies Centers, Corridors, Main Streets and Station Communities throughout the region and recognizes them as the principal centers of urban life in the region. Title 6 calls for actions and investments by cities and cou...

	3.07.620 Actions and Investments in Centers, Corridors, Station Communities and Main Streets
	A.  In order to be eligible for a regional investment in a Center, Corridor, Station Community or Main Street, or a portion thereof, a city or county shall take the following actions:
	1.  Establish a boundary for the Center, Corridor, Station Community or Main Street, or portion thereof, pursuant to subsection B;
	2.  Perform an assessment of the Center, Corridor, Station Community or Main Street, or portion thereof, pursuant to subsection C; and
	3.  Adopt a plan of actions and investments to enhance the Center, Corridor, Station Community or Main Street, or portion thereof, pursuant to subsection D.

	B.  The boundary of a Center, Corridor, Station Community or Main Street, or portion thereof, shall:
	1.  Be consistent with the general location shown in the RFP except, for a proposed new Station Community, be consistent with Metro’s land use final order for a light rail transit project;
	2.  For a Corridor with existing high-capacity transit service, include at least those segments of the Corridor that pass through a Regional Center or Town Center;
	3.  For a Corridor designated for future high-capacity transit in the RTP, include the area identified during the system expansion planning process in the RTP; and
	4.  Be adopted and may be revised by the city council or county board following notice of the proposed boundary action to the Oregon Department of Transportation and to Metro in the manner set forth in subsection A of section 3.07.820 of this chapter.


	3.07.640 Activity Levels for Centers, Corridors, Station Communities and Main Streets
	A.  Centers, Corridors, Station Communities and Main Streets need a critical number of residents and workers to be vibrant and successful. The following average number of residents and workers per acre is recommended for each:
	1.  Central City - 250 persons
	2.  Regional Centers - 60 persons
	3.  Station Communities - 45 persons
	4.  Corridors - 45 persons
	5.  Town Centers - 40 persons
	6.  Main Streets - 39 persons

	B. Centers, Corridors, Station Communities and Main Streets need a mix of uses to be vibrant and walkable. The following mix of uses is recommended for each:
	1.  The land uses listed in State of the Centers:
	Investing in Our Communities, January, 2009, such as grocery stores and restaurants;
	2.  Institutional uses, including schools, colleges, universities, hospitals, medical offices and facilities;
	3.  Civic uses, including government offices open to and serving the general public, libraries, city halls and public spaces.

	C. Centers, Corridors, Station Communities and Main Streets need a mix of housings types to be vibrant and successful. The following mix of housing types is recommended for each:
	1.  The types of housing listed in the “needed housing” statute, ORS 197.303(1);
	2.  The types of housing identified in the city’s or county’s housing need analysis done pursuant to ORS 197.296 or statewide planning Goal 10 (Housing); and
	3.  Accessory dwellings pursuant to section 3.07.120 of this chapter.


	3.07.650 Centers, Corridors, Station Communities and Main Streets Map
	A.  The Centers, Corridors, Station Communities and Main Streets Map is incorporated in this title and is Metro’s official depiction of their boundaries. The map shows the boundaries established pursuant to this title.
	B.  A city or county may revise the boundary of a Center, Corridor, Station Community or Main Street so long as the boundary is consistent with the general location on the 2040 Growth Concept Map in the RFP. The city or county shall provide notice of ...
	C.  The COO shall revise the Centers, Corridors, Station Communities and Main Streets Map by order to conform the map to establishment or revision of a boundary under this title.



	IV.  Conclusion
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