VIRTUAL SPECIAL MEETING
PLANNING COMMISSION
REVISED AGENDA

April 30, 2020

Lebanon

The public is invited to watch the meeting online through the City of Lebanon’s YouTube page at
https://www.youtube.com/watch?v=syhhvs[LYBJO on April 30, 2020 at 6:00pm. The City of Lebanon
thanks you for your support in slowing the spread of COVID-19 by attending this public meeting
online. In compliance with the Governor’s Executive Order No. 20-16, this meeting will only be
held virtually, there will be no physical location for persons to attend to participate in the meeting.

Chair: 1. Call to Order / Flag Salute

Jeremy Salvage
Vice Chair: 2. Roll Call
Don Robertson
3. Minutes: February 19, 2020
Commissioners:
David McClain 4
Todd Prenoveau

Samuel Brackeen

. Commission Review:

Joshua Galka a. Planning File AR-20-03, VAR-20-01
Josh Port - Administrative Review and Class II Variance
Community b. Planning File CU-20-01

Development Director Conditi U

Kelly Hart - onditional Use

Meeting Location: 5. Commission Business & Comments
Santiam Travel Station

750 S Third Street 6. Adjournment

Lebanon, Oregon 97355

Special Meeting:

6:00 p.m.

Public Comments:

The City will be accepting public comments in a number of ways to afford interested persons and the
general public an opportunity to give testimony on the subject matter. Written and verbal testimony
will be accepted upon issuance of this notice, until 5:00pm on Tuesday, May 5, 2020. Written
testimony may be emailed to khart(@ci.lebanon.or.us, or may be mailed to the City at 925 S. Main
Street, Lebanon, OR 97355, or delivered to the City and dropped in the white mail box in front of City
Hall. Please note for mailed testimony, the letter must be received by the City no later than 5:00pm on
Tuesday, May 5, 2020. For verbal testimony, a recording may be provided to the City, or you may call
(541) 258-4252 and leave a voice message. There will be no testimony accepted in person.




City of Lebanon

Planning Commission

- Meeting Minutes
iRy February 18, 2020

OREGION

Lebano

Members Present: Vice-Chair Don Robertson and Commissioners John Brown, David

McClain, and alternate Commissioner Samuel Brackeen.

Staff Present: Community Development Director Kelly Hart; City Engineer Ron

Whitlatch and Tre’ Kennedy, City Attorney.

CALL TO ORDER/ FLAG SALUTE

Vice-Chari Robertson called the meeting of the Lebanon Planning Commission to
order at 6:00 pm in the Santiam Travel Station Board Room at 750 3™ Street and
led the assembly in the flag salute.

ROLL CALL

Roll call was taken. Chairman Salvage, Commissioner Galka, Commissioner
Prenoveau and Commissioner Port were excused.

APPROVAL OF MEETING MINUTES

January 15, 2020 minutes were approved as submitted.
CITIZEN COMMENTS - None

PUBLIC HEARINGS

A. Planning File A-20-01 - Annexation Request (E Grant Street — 3A
Construction, LLC)

Vice-Chair Robertson opened the hearing for Planning File No. A-20-01. City
Attorney Kennedy identified the hearings procedures as part of the record and asked
the Commission if there was any ex-parte communication, conflict of interest or bias
regarding the application. All Commissioners indicated there was no ex-parte
communications, conflicts or bias.

Director Hart presented staff's report for the proposed application. The subject
property is located on East Grant Street, on the east side of the South Santiam
River.

For the site, the subject property comprises of a 1.96 acre parcel, and maintains a
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30-foot frontage on Grant Street, which is within city limits, along with the properties
to the south, therefore the subject site is contiguous and eligible for annexation.

The Applicant has requested to be annexed and accept the designated first zoning
of Residential Mixed Density. The surrounding properties include a mix of vacant
and residential land, as well as farmland to the north. Property to the north is
outside the City’s UGB and maintains an exclusive farm use designation. To the
east and west is land in the UGB with a comprehensive plan designation of
Residential mixed use; and to the south is land in the city limits with a zoning
designation of residential mixed density. At this time, there is no development
proposal associated with the annexation.

Director Hart continued, Portions of the property are located within the steep slope
overlay, with the eastern portion ranging between 20 to over 40% incline. The
remaining portions of the property maintain a slope of approximately 12% or less
and is developable.

The Department mailed notice of application to affected agencies, area property
owners and the DLCD. There were no comments submitted on this application.

Director Hart reviewed the decision criteria for an annexation found in the Lebanon
Development Code. Chapter 16.26 incorporates the City Annexation Ordinance
and Lebanon Comprehensive Plan, addressing both the private property and right-
of-way. Regarding findings, specific criteria are contained in the staff report and
summarized as follows:

1. The property lies within UGB

2. City limits are located to the south. Being within the UGB the Plan recognizes
this property as necessary to accommodate urban growth.

3. There is currently water service available in Grant Street, and the site maintains
an existing septic system for waste management. Upon development, storm
drainage would need to be accommodated.

4. There is sufficient area of the site, outside the steep slope overlay to
accommodate urban development.

Director Hart concluded the staff report with recommended actions for the Planning
Commission to consider.

Vice-Chair Robertson opened the conversation to questions from the Planning
Commission.

Commissioner Brackeen indicated he did not see anything out of the ordinary for the
application and all the recommended findings seemed to be in order. Project is in the
UBG, and the applicant is accepting the initial zoning.

Vice-Chair Robertson requested clarification on the location of the UBG line and the
purpose for the annexation. Director Hart indicated the purpose was to be able to
connect to City water service and identified the UGB boundary to run along the
northern property line of the subject property.

Seeing no public comment, Vice-Chair Robertson entertained a motion.
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Commissioner Brown motioned to recommend approval of the annexation to the City
Council based on the written recommended findings in the staff report.
Commissioner McClain seconded the motion.
The motion passed 4-0.

6. WORK SESSION - None

7. COMMISSION BUSINESS & COMMENTS
Director Hart indicated that there were currently between two to three items on the
schedule for the March meeting, with some potential large projects, so it is

anticipated to be a longer meeting.

Commissioner Brown indicated that after many years of service on the Planning
Commission, that he resigns from his position, effective immediately.

Planning Commissioners and staff all were surprised by the resignation and made a
number of comments of appreciation for Commissioner Brown and wishing him well.

8. ADJOURNMENT:
There being no further business, the meeting was adjourned at 6:20pm.

[Meeting minutes prepared by Kelly Hart, Community Development Director]
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AGENDA ITEM

5.a.

THE CITY THAT FRIENDLINESS BUILT



925 S. Main Street
Lebanon, Oregon 97355

TEL: 541.258.4906 M E M O RAN D U M

cdc@ci.lebanon.or.us

0 R EGON www.ci.lebanon.or.us Community Development
Lebanon o Develop
To: Charmain Salvage and Planning Commissioners Date: April 10, 2020
From: Kelly Hart, Community Development Director
Subject: Development proposal for a 48-unit affordable apartment complex at the intersection

of Airport Road and Stoltz Hill Road, inclusive of construction of a new public street,
and a request for a reduction in the parking requirements.
Applications: AR-20-03 and VAR-20-01

|. BACKGROUND

The subject property is generally located on the north side of the intersection of Airport and Stoltz
Hill Roads. The total site area was previously 8.19 acres with frontage on Airport Road and
Strawberry Lane. Through an application for a Minor Land Partition (Planning File No. 19-12-
69), the property was divided into three parcels, with the subject property totaling 2.37 acres.
The Land Partition was processed to separate the development site from the remainder of the
property.

The Applicant, Applegate Landing LLC, is proposing the development of a 48-unit affordable
housing apartment complex, 47 of the units designated to be income restricted, including 12 of
the units being restricted for veterans, and one managers unit. As part of the development, the
Applicant is requesting a reduction in the required parking on the basis that the project is fully
restricted for affordable units. The development would also include the construction of a new
public street to provide access to the development.

Under consideration is an application for an Administrative Review (AR-20-03) for the
development of the apartment complex, and a Class |l Adjustment (VAR-20-01) for the reduction
in the required parking.

[I. CURRENT REPORT

Project Location and Zoning Designation — The subject parcel is 2.37 acres and located
approximately 600 feet north of Airport Road, and approximately 150 feet east of Strawberry
Lane, which is a County road. The property is zoned Residential Mixed-Density (Z-RM).
Surrounding the property to the north is a vacant parcel within the RM zone; to the south is a
legal non-conforming grocery store, and a single-family residential dwelling located within the
County with a comprehensive plan designation of Residential Mixed-Density (C-RM); and to the
east, across Burkhart Creek, and to the west are single-family dwellings located within the
County with a comprehensive plan designation of C-RM.



Development Proposal — The Applicant is proposing to development a 48-unit affordable housing
apartment complex. As indicated on the site plan, there would be a total of four 3-story
apartment buildings, and a large community building proposed. Two buildings would be situated
on the west side of the property, and the remaining two apartment buildings and the community
building would be situated to the east of the property, with the parking lot oriented in the center
of the property.

In terms of setbacks, per Section 16.05.090 of the Lebanon Development Code (LCD), the
minimum observed setbacks shall be a 10-foot front setback, 5-foot side setbacks, and a 20-foot
rear setback. As indicated on the site plan, the front setback would be approximately 50-feet for
the community building and 85-feet for the closest apartment building. The western side setback,
and the rear setback would be 20-feet. For the east side setback, the property runs along
Burkhart Creek. A 5-foot setback to the proposed fence line is provided, which is approximately
5-feet from the top of bank and approximately 20-feet from the centerline of the creek. A wetland
delineation has been completed, and Department of State Lands (DSL) has concurred the
accuracy of the delineation to determine the basis for the building setbacks.

For Density, the minimum lot size for a multifamily use in the RM zone is 9,000 square feet. At
2.37 acres, the subject property exceeds this standard. Section 16.05.160 of the LDC indicates
the minimum site area for different unit sizes: 1,100 square feet for a studio; 1,550 square feet
for a one-bedroom unit; 2,000 square feet for a two-bedroom unit; and 2,425 square feet for a
three-bedroom unit.

Unit Type Number of Units Total Square Footage
Studio 6 6,600 sq. ft. required
One-Bedroom 18 27,900 sq. ft. required
Two-Bedroom 18 36,000 sq. ft. required
Three- Bedroom 6 14,550 sq. ft. required
TOTAL 85,050 sq. ft. or 1.9 acres

Open space requirements identified in Section 16.05.170 of the LDC include 25% of the project
development area to be designated for open space with a minimum common open space
requirement of 1,000 square feet, and a designated children’s play area with playground
equipment. Credits to reduce the percentage of open space required are permissible when
developed recreation areas are provided such as a community room, sports court, and
swimming pools. The site area is 93,364 square feet, which requires a minimum 23,341 square
feet of open space to be provided, inclusive of the common open space requirements. As
indicated on the site plan, 16,689 square feet of common open space is provided in two main
areas located near the front of the property and includes the large 3,000 square foot community
building. 25,652 square feet of additional open space is provided throughout the development.

The project is also identified as an affordable housing project. As indicated in the project
narrative, 32 units would be restricted to income qualified residents earning 60% or less of the
area median income (AMI); 10 units would be restricted to 50% AMI; four units at 30% AMI; one
unit at below 30% AMI; and one manager’s unit. In addition, the project would include 12 of the
48 units as restricted to Veteran’s, with the remaining units with Veteran preference.
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Based on the designation of the entire development as an affordable housing project, the
Applicant is requesting a reduction in the standard parking requirement of 2.25 spaces per unit
to 1.5 spaces per unit. This would provide a total of 74 parking spaces on-site.

If calculating the parking demand for the project with no concessions, a total of 108 spaces would
be required at 2.25 spaces per unit. Section 16.14.030 of the LDC allows for up to a 15%
reduction of required vehicle spaces for bicycle parking: including one vehicle reduction for every
eight bicycle parking spaces, and one vehicle space for every 4 additional covered spaces. Per
Section 16.14.070.B of the LDC, a total of 24 bicycle parking spaces are required as part of the
development. 32 bicycle spaces are provided, 14 of which are covered, equating to a reduced
vehicle demand of three spaces, or 105 total vehicle parking demand. Based on the required
parking per the LDC, the Applicant is proposing a reduction of 30% of the parking requirement.

For affordable housing projects, there is a correlation that demonstrates households with lower
AMI result in fewer vehicles per household. In the Applicant’s narrative, a number of studies
and resources have been provided which demonstrates a lower vehicle per household standard
when associated with an affordable housing development. Based on the studies provided, the
applicant contends that 1.5 spaces per unit would provide sufficient parking to accommodate the
residents. The Applicant anticipates based on calculation associated with the AMI and unit type,
60 parking spaces would be required to accommodate resident vehicles. Which would leave 12
spaces available for visitors of residents, service providers, and any extra cars for residents.

Under the Oregon Affordable Housing Pilot Project State program, the City of Bend adopted an
affordable housing parking requirement at 1.5 spaces per unit. The Applicant’s proposal is
equivalent to an adopted standard from an Oregon city, which provides a consistent application
of standard for an affordable project. In addition, a bus stop would be provided at the entrance
of the development to provide for use of the public transit system.

Project Access — The site is located approximately 600 feet north of Airport Road. As part of the
development, the Applicant would build a new public street to full City standard (including
sidewalks, landscaping and curb and gutter) that would provide access to Airport Road and
terminate in a cul-de-sac at the southwest corner of the subject development. At the end of the
cul-de-sac, a 20-foot emergency access road to Strawberry Lane would be provided and
restricted to emergency vehicle access only. Strawberry Lane would only be utilized for
temporary access during construction of the new public street. Upon completion of the public
street, access to Strawberry Lane would be limited to emergency vehicle access. Linn County
Road Authority reviewed the development proposal and determined the restriction of use of
Strawberry Lane was appropriate based on the lack of existing street improvements, and inability
to develop the street to urban standards due to restriction in available right-of-way.

For the intersection of Airport and Stoltz Hill Roads, the Applicant has aligned the new public
street segment with the existing intersection. The Engineering Department has reviewed the
alignment and determined it to be appropriate for the existing configuration.

According to the adopted Transportation System Plan, Airport Road will need to be signalized
within the vicinity of Stoltz Hill Road. As part of the project, a Traffic Impact Analysis (TIA) was
completed by DKS, Inc. and concurred by the City’s contract traffic analysis consultant. The TIA
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indicated that based on the current and projected traffic impacts of the project, a signal is not
immediately warranted. However, it is anticipated that a signal would become appropriate based
on traffic increases as early as 2022. Based on the adopted TSP, Engineering staff's
understanding of the existing street network, and the expansion of the intersection as proposed
by this development, it is anticipated that the signalization of Airport Road would likely occur at
Stoltz Hill Road.

The current configuration of the intersection of Airport and Stoltz Hill Road is a 3-leg T-
intersection. The development proposal as provided to the City by the developer would include
the continuation of Stoltz Hill Road, north from the intersection into the development, with the
terminus of the road via a cul-de-sac to provide access to the development site, and property
owned by the developer for a potential future project.

As proposed, the road extension would only provide access to the development, with no through
access provided to any other collector or local street. As such, the only beneficiary to the road
and 4th leg of the intersection at Stoltz Hill and Airport Road would be the development.

Without the development, if the ADT on Airport and Stolz Hill currently warranted a signal, the
construction of the signal would include three mast arms and associated improvements for a 3-
way intersection. With the development and the expansion of the roadway, the intersection
would turn into a 4-way signalized intersection including a fourth master arm and associated
improvements. This additional cost for design and materials is only required due to the
development and use of the 4th leg of the intersection by the development.

Based on the direct physical impact of the development on the intersection, not the proportion
of ADT added by the development, the developer’s proportional allotment of improvement costs
associated with the intersection would be 25%.

Overlays — The subject property is located within the Airport Safety Overlay. Preliminary analysis
of the site within the conical surface zone identifies the project is within the allowable height
restrictions based on the distance from the airport. If the project were to be developed, a permit
through the Oregon Department of Aviation would be required for each building as part of the
development.

For Burkhart Creek, although not included in the Riparian Overlay, the Applicant would be
required to obtain all appropriate permits through DSL for development near the identified
wetland. In addition, for the expansion of the Lebanon Trail System, if the development is
approved, the Developer would be required to install a multi-use path along the creek. However,
construction of the path would be deferred until such time as the properties to the south of the
subject site are developed.

Utilities — Sanitary Sewer, Water, and Storm Drain facilities are all currently available in Airport
Road. As part of the proposed development, the Applicant would develop a northern extension
of Stoltz Hill Road to provide access to the site. All utilities would also be provided within the
new public right-of-way for use by the development. Placement of a new fire hydrant along the
new public roadway would be required for fire protection services.
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[ll. REVIEW CRITERIA AND RECOMMENDED FINDINGS

The Applicant is requesting consideration of two applications: An Administrative Review for the
development of an affordable housing apartment complex; and a Class Il Adjustment for the
reduction in the required parking for the development proposal. Below is an analysis of the
review criteria and recommended findings:

Class Il Adjustment Criteria and Recommended Findings (Section 16.29.040.C.2 of the LDC):

1.

The individual characteristics of the use at that location require more or less parking than is
generally required for a use of this type and intensity, or modified parking dimensions, as
demonstrated by a parking analysis or other facts provided by the applicant.

RECOMMENDED FINDING: The use is an affordable housing development with all units
restricted as affordable at 60% AMI or lower. The Applicant has provided several studies as
part of the record to demonstrate a correlation of lower income households maintaining fewer
vehicles per household. The City of Bend has also adopted a parking standard for affordable
housing developments at a rate of 1.5 spaces per unit. Based on the resources provided by
the Applicant and the concurrent standards from other Oregon cities, the characteristic of an
affordable housing development warrants a lower parking demand.

The need for additional parking cannot reasonably be met through provision of shared
parking with adjacent or nearby uses.

RECOMMENDED FINDING: The development site is 600 feet from Airport Road and is
surrounded by private single-family residential properties with no developed parking lots.
Based on the location of the development, and the surrounding uses, there are no
opportunities for shared parking.

All other applicable code standards are met.

RECOMMENDED FINDING: The development proposal complies with the minimum
development standards identified in Chapter 16.05 of the LDC, including setbacks, lot
coverage, common open space requirements, building height restrictions, and public facility
improvements. The only adjustment to the development proposal is the reduction in parking.

Administrative Review Decision Criteria and Recommended Findings (Section 16.20.040.D of
the LDC):

1.

The proposal shall conform to use, height limits, setbacks and similar development
requirements of the underlying zone.

RECOMMENDED FINDING: The underlying zone of the property is Residential Mixed
Density. Minimum setbacks include 10-foot front, 20-foot rear, and 5-foot side setbacks; the
maximum height permissible in the zone is 40-feet; and the maximum lot coverage is 60%.
For multi-family development, a minimum 25% of the development site shall be open space,
including a children’s play area and common open space. The development proposal
conforms with all these standards, observing setbacks that meet or exceed the minimum
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standard with a 50-85-foot front setback, 20-foot side setback on the western boundary line,
20-foot rear setback, and 5-foot setback to the fence line to the east. The lot coverage for
the project is 17.4% which is well below the maximum coverage. The maximum proposed
building height within the development is 38-feet, below the maximum permissible. Finally,
the development provides 40.5% of the site as open space. A community room, and area
for a children’s play area has also been provided to meet the required common open space
requirements.

. The proposal shall comply with applicable access and street improvement requirements in
Chapters 16.12 and 16.13, respectively.

RECOMMENDED FINDING: The project includes the development of a new public street to
provide appropriate access to the site from Airport Road. The street would be built to full city
standard including an ultimate right-of-way of 51-feet, with street, curb and gutter, sidewalk,
and landscape strip. Access to the site from the new public road would be from a 25-foot
driveway, and all internal access for vehicle maneuvering for the Fire District has met the
minimum standards, based on the provided site plan. For the intersection of Airport and
Stoltz Hill Road, the new road extension would be aligned with Stoltz Hill to create a
functioning intersection. A Traffic Impact Analysis has been completed for the project. At
current condition, including the project proposal, a traffic signal is not yet warranted, but
based on the study, a traffic signal on Airport Road would be warranted by 2022. Based on
the near future demand for a signal, and the likely location of the signal being at Stoltz Hill
Road, the applicant would be required to pay a portion of the improvements to the intersection
for the signalization. Bike facilities have also been provided on-site, and the new public road
is of sufficient width per Table 16.13.020-2 of the LDC to provide bike and pedestrian access.

. The proposal shall comply with applicable parking requirements in Chapter 16.14.

RECOMMENDED FINDING: As indicated in the findings for the Class Il Adjustment, there
is sufficient justification to warrant a reduction in the number of parking spaces for the
development. Aside from the reduces number of parking spaces, the project exceeds the
minimum bicycle parking standards, provides the appropriate number of ADA restricted
parking spaces, and appropriate circulation to ensure all the vehicles enter a public street in
a forward motion. As such, the project complies with the applicable requirements in Chapter
16.14.

. The proposal shall comply with applicable screening and landscaping provisions in Chapter
16.15.

RECOMMENDED FINDING: The project provides for perimeter fencing along the entire
perimeter of the project. To provide screening of adjacent properties, site obscuring fencing
is provided along the northern and western property lines. A landscape plan has been
conditioned as part of the development to ensure all required landscaping and screening
meets the minimum requirements of Chapter 16.15, including the design and placement of
the children’s play area required in Chapter 16.05.
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5. Any required public facility improvements shall comply with provisions in Chapter 16.16.

RECOMMENDED FINDING: New sewer, water, and storm drain improvements are included
as part of the development proposal. Sewer and water lines would be connected from Airport
Road and extended through the new public street to provide connection to the development
site. All required improvements as a condition of development shall be designed and
installed to the satisfaction of the Engineering Department prior to construction of the
development project.

6. Where applicable, the proposal shall comply with development requirements within identified
hazard areas and/or overlay zones.

RECOMMENDED FINDING: The subject property is located within the Airport Safety
Overlay. Preliminary analysis of the site within the conical surface zone identifies the project
is within the allowable height restrictions based on the distance from the airport. A permit
through the Oregon Department of Aviation would be required for each building as part of the
development.

7. The proposal shall comply with the supplementary zone regulations contained in Chapter
16.19 or elsewhere in the Development Code.

RECOMMENDED FINDING: All accessory structures, uses, and building projects fully
comply within the minimum setback standards identified in Chapter 16.05 and Chapter 16.19.

IV. PUBLIC NOTIFICATION AND COMMENTS

A public natification for this project was originally issued on February 28, 2020. During the public
notification period, the City received one comment letter from a resident on 9" Street. Included
in the comments were a request to: require a privacy fence between the development and
adjoining properties, require grass for each unit for pet care purposes, and requests for the
variance to not be approved, siting parking issues on 9™ Street.

Under consideration includes conditions of development that would require site obscuring
fencing along property lines with adjacent development. In addition, the project exceeds the
minimum open space requirement to provide appropriate areas for residents to utilize for pet
care purposes. For the variance, and impact of parking on 9" Street, due to the location of the
development, and the distance to 9" Street, the project is not anticipated to have any parking
conflicts with 9" Street. Materials have been provided by the Applicant to corroborate the
parking reduction on-site. In addition, on-street parking would be provided on the new public
street, which would accommodate any overflow parking.

Prior to submittal of the application, the City received a letter from surrounding neighbors that
utilize Airport Road and stated significant concerns about existing traffic on Airport Road and
how the addition of the proposed development would cause significant increases in traffic. It
was suggested that an alternative site location in a less traveled area of the City would be more
appropriate. A total of 30 individuals signed on to the letter.
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As part of the application process, a Traffic Impact Analysis (TIA) was conducted for the
development to determine whether any improvements would be required to improve or maintain
traffic conditions in the vicinity. The TIA determined that the development would not trigger any
required improvements to the road network, and Airport Road would not trigger the need for a
signal until approximately 2022. However, the City is aware of the traffic congestion patterns in
the area, and the Transportation System Plan identifies that a traffic signal is warranted in the
area. As such, the development would be required to contribute towards the installation of a
traffic signal on Airport Road and Stoltz Hill Road. Conditions of development have been
included to require such contribution.

Due to the COVID-19 outbreak, the original public hearing scheduled for March 18, 2020 was
canceled. On April 10, 2020 a public notice was issued to advertise the public hearing to be
opened on April 30, 2020. Due to the modified meeting procedures, the Planning Commission
agenda was also posted on April 10, 2020. Public comment will be received until May 5, 2020,
and all comments will be provided to the Planning Commission and the public for review prior to
a second hearing date on May 7, 2020.

V. CONCLUSION AND RECOMMENDED CONDITIONS FOR DEVELOPMENT

Staff finds the proposal complies with the decision criteria for an Administrative Review and
Class Il Adjustment, and recommends approval of the application subject to the adoption of the
following Conditions of Development:

1. The Planning Department conditions include, but may not be limited to:

a. All units, except the one designated manager’s unit shall be restricted as affordable
residential units. An affordability covenant identifying such income restriction shall
be filed against the property. Proof of recordation shall be provided to the City prior
to issuance of certificate of occupancy.

b. A parking system shall be established and managed by the apartment complex. A
restriction of the number of vehicles per residential unit shall be identified and
included as part of the lease agreement for each unit.

c. Sight obscuring fencing shall be constructed to a minimum of six feet in height along
the western and northern property lines, with the exception of designated vision
clearance areas.

d. A landscape plan shall be submitted and approved prior to the issuance of building
permits. As part of the landscape plan, all trees with a measurement of 12-inch
caliper for deciduous and 18-inch caliper for evergreen trees shall be cataloged and
preserved where possible.

e. A Children’s play area shall be provided in compliance with Section 16.05.170.F. Any
and all playground equipment shall comply with the International Play Equipment
Manufacturers Association standards. The children’s play area shall be included for
review as part of the landscape plan.

f. All required permits through the Oregon Department of Aviation shall be obtained
prior to issuance of building permits.
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g. A minimum of 74 vehicle parking spaces shall be maintained on-site at all times. A
minimum of 32 bicycle spaces, including 14 covered spaces shall be permanently
maintained.

h. An application for a Property Line Adjustment shall be filed and approved for the
modification to the site property lines and the street dedication prior to issuance of
Building Permits.

. The Linn County Road Department conditions include, but may not be limited to:

a. Strawberry Lane may be utilized for temporary access to the development site
until such time as the new public street and cul-de-sac are constructed.

b. Upon completion of the new public street, use of Strawberry Lane for the
development shall be limited to emergency vehicle access only.

c. The Applicant shall obtain a right-of-way encroachment permit from Linn County
Road Department.

. The Lebanon Fire District conditions include, but may not be limited to:

a. Plans shall be submitted for review and approval by the Lebanon Fire Marshal
that demonstrates full compliance with the Oregon Fire Code and local
amendments. Lebanon Fire Marshal approval shall be obtained prior to issuance
of building permits.

. The Engineering Department conditions include, but may not be limited to:
General

a. All public improvements shall:
i. conform to the latest "City of Lebanon Standards for Public Improvements."

ii. require completion of a Drawing Review Application and a Public Improvements
Permit prior to beginning construction.

iii. be designed by a professional engineer registered in the State of Oregon.

iv. Prior to final plat approval, a bond or other approved form of assurance is
required for all incomplete public improvements.

b. An engineered site plan shall be submitted for review and approval for the site. The
site plan must be submitted with an Application for Site Plan Review and associated
fee. The site plan shall detail all site improvements necessary for the proposed
development together with a grading and drainage plan.

c. All elevations shown on plans submitted to the City must be on the NAVD 88 vertical
datum to provide compatibility with the City computer aided mapping system.

d. All private, onsite utilities must be reviewed and approved by the City Building Official.

e. Provide a landscape and illuminate plan as part of the engineering site plan review
plan set.

Transportation

a. This project proposed public street for access to all proposed lots. All lots will front
the proposed street and individual lot driveway access to Airport is prohibited. Provide
a Geotech report for the proposed street section.
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Water

Cul-de-sacs must have sufficient turning radius to allow the operations of emergency
vehicles and Albany-Lebanon Sanitation vehicles. Fire Marshall approval of
turnaround and emergency access. Minimum cul-de-sac radius must comply with the
City’s transportation plan.

To address the operational impacts of the Lebanon Veterans Housing project on the
Airport Road/Stoltz Hill Road intersection, the City will require a proportional share
contribution based on the development’s bearing to the intersection. The developer
shall enter into an agreement with the City to pay a 25% share of the signal costs at
Stoltz Hill Road and Airport Road intersection. The agreement shall be on a form
acceptable to the City and paid prior to occupancy. The contribution amount will be
based on a construction cost estimate including design for the traffic signal that will be
developed by the City.

Sidewalks, paths and driveway approaches must comply with ADA requirements.
Provide City standard sidewalks and ADA access ramps access along lot frontage of
Airport Road.

Provide City standard street trees in compliance with the City of Lebanon street tree
policy.

With engineering drawings, indicate the location of street and path lights, mailboxes,
utility pedestals, signs.

Mailbox locations must be also be reviewed and approved by the Postmaster.
Provide City standard streetlights at all intersections and along proposed public street.
Street names must be approved by the City Engineer, Linn County 911 and the County
Surveyor.

Site lighting shall not glare or shine onto adjacent public streets or neighboring
properties.

Provide verification of Republic Services approval of location and access to garbage
and recycling containers shown on site plans prior to approval of detailed engineering
site plans.

. Obtain a permit for Linn County for any utilities or improvements located on Strawberry

Lane.

. Provide one bus shelter to provide access to City transportation system and the

Lebanon Community School District.

Provide a 10-foot wide paved with 1-foot gravel shoulders, multi-use path for the
length of the property along the top of bank of the drainage ditch. Construction of the
path may be deferred until the future development of the properties to the south are
developed.

Identify any on-site wells on the engineered drawings. Back flow prevention devises
will be required on any lot that is also serves by the city water system.

Fire suppression will be under the Fire Marshal review and approval. The number
and location of fire hydrants shall be approved by the Lebanon Fire Marshal. All
new hydrants must be operational and accepted by the City prior to storage of
combustible materials on site.

Sewer System

a.

Identify any on-site septic systems on the engineering drawings. Provide Linn County
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approval for all septic systems.
b. Sewer lateral connections are not allowed to the new constructed sewer main without
a permit and payment of applicable fees.

Storm Drainage

a. The drainage system and grading plan shall be designed so as not to adversely impact
drainage to or from adjacent properties. Storm drainage facilities must be designed
and constructed to ensure historical rates of site discharge are not exceeded. Storm
drain capacity shall be determined by the Rational Method for a 10-year event with a
15-minute minimum durations time using the curve (fig 5.3) in the master plan. A
detailed design including engineering calculations shall be submitted as part of site
plan review.

b. With the engineering drawings, provide a grading plan for the sites that indicates
existing and proposed elevations. Drainage improvements (ditches and or piping) may
be required at the site boundaries to prevent adverse impacts. The engineering
drawings must provide a detailed design (including calculations) of the drainage
improvements and mitigation of any impacts to adjacent properties.

c. Provide verification of Oregon DEQ NPDES 1200C permit issuance and all condition
of permit issuance prior to construction.

d. Provide correspondence from the appropriate state and federal regulatory agencies
regarding wetland identification and required fill-removal permits, if any. Any wetlands
identified as being impacted by public improvements shall be mitigated prior to the
final acceptance of public improvements.

e. With engineering drawings provide a construction erosion prevention plan.

f. Dedicate to the City a storm easement from the west top of bank to the east property
line for a potential regional detention basin identified in the City’s Storm Water Master
Plan.

Landscaping

a. Submit a landscape and irrigation plan for any proposed landscape improvements to
the City Engineer for review. Any landscaping proposed in the public right of way shall
have a maximum mature height of no more than 24 inches above the street grade and
at least 3 feet from any fire hydrant. All landscaping proposed in the yard setback
areas adjacent to public streets shall have a maximum mature height of no more than
36 inches above the street grade.

b. Vision clearance areas shall be provided at intersections of all streets and at
intersections of driveways and alleys with streets to promote pedestrian, bicycle, and
vehicular safety per Subsection 16.12.030.H of the Lebanon Development Code. A
clear-vision area shall contain no plantings, fences, walls, structures, utility pedestals,
or temporary or permanent obstruction exceeding 2-1/2 feet in height, measured from
the top of the curb.

V. RECOMMENDED ACTIONS
1. Evaluate the public testimony and the record established before the Planning Commission
2. Commission options:
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Approve the proposed Administrative Review (AR-20-03) and Class Il Adjustment
(VAR-20-01) for the development of a 48-unit affordable housing development with
a reduction in the parking requirement, adopting the written findings for the
decision criteria contained in the staff report with the conditions of development; or

Approve the proposed Administrative Review (AR-20-03) and Class Il Adjustment
(VAR-20-01) for the development of a 48-unit affordable housing development with
a reduction in the parking requirement, adopting modified findings for the decision
criteria and conditions of development; or

Deny the proposed Administrative Review (AR-20-03) and Class Il Adjustment
(VAR-20-01) for the development of a 48-unit affordable housing development with
a reduction in the parking requirement, specifying reasons why the proposal fails
to comply with the decision criteria; and

Direct staff to prepare an Order of Recommendation for the Chair or Vice Chair's

signature incorporating the adopted findings as approved by the Planning
Commission.
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VIRTUAL SPECIAL MEETING
NOTICE OF PUBLIC HEARING
U LEBANON PLANNING COMMISSION

4:

/) lil NOTICE IS HEREBY GIVEN that a public hearing will be held before the

o i Lebanon Planning Commission on Thursday, April 30, 2020 at 6:00 p.m.

Lebnarnbﬁ and Thursday, May 7, 2020 at 6:00pm through a virtual (online) meeting
to afford interested persons and the general public an opportunity to be
heard and give testimony concerning the following matter:

Planning Case No.: AR-20-03 & VAR-20-01

Applicant: Applegate Landing, LLC

Location: Airport Road

Map & Tax Lot No.: 12S02W15BD00301

Request: Administrative Review & Class Il Variance

Decision Criteria: Lebanon Development Code Chapters: 16.05 & 16.20

Request: The applicant is requesting Administrative Review
approval to construct a 48-unit multifamily development with
access from Airport Road. The applicant is also requesting a
Variance to the minimum parking standards for off-street parking.

Virtual Meeting: Due to the COVID-19 pandemic, the City will
be hosting a virtual Planning Commission meeting and
following the procedural guidance provided by the Oregon
Department of Land Conservation and Development (DLCD) in
compliance with Oregon Public Meeting Laws.

The public hearing will occur in two phases: on April 30, 2020
at 6:00pm, the Planning Commission will open the public
hearing, receive Staff's report, and allow for the applicant to
present. The Planning Commission will then postpone the
public hearing to a date certain of Thursday, May 7, 2020 at
6:00pm. This will provide time to receive written and verbal
comment from the public. The written and verbal comment will
be received by City Staff until 5:00pm on Tuesday, May 5,
2020. The comments will then be read into the record and
played for the Planning Commission at the May 7, 2020 : =
meeting. The applicant will then be able to respond to the public comments. Once all comments are
recorded as part of the meeting, and the applicant responds, the Planning Commission will close the
public hearing, and deliberate on the application.

The public is invited to watch the meeting online through the City of Lebanon’s YouTube page at
https://www.youtube.com/watch?v=syhhvsLYBJO on April 30, 2020, and
https://www.youtube.com/watch?v=-yEop1w5dgY on May 7, 2020. The City of Lebanon thanks you
for your support in slowing the spread of COVID-19 by attending this public meeting digitally. For
those that do not have access to a computer, there will be limited seating available at the Santiam
Travel Station located at 750 S 3 Street.

The Agenda and application materials will be available for review on the City’'s website at
https://www.ci.lebanon.or.us/meetings by the end of the day on April 10, 2020.




Providing Comments: The City will be accepting public comment on this item in a number of ways
to afford interested persons and the general public an opportunity to give testimony on the subject
matter. Written and verbal testimony will be accepted upon issuance of this notice, until 5:00pm on
Tuesday, May 5, 2020. Written testimony may be emailed to khart@ci.lebanon.or.us, or may be
mailed to the City at 925 S. Main Street, Lebanon, OR 97355, or delivered to the City and dropped in
the white mail box in front of City Hall. Please note for mailed testimony, the letter must be received
by the City no later than 5:00pm on Tuesday, May 5, 2020. For verbal testimony, a recording may
be provided to the City, or you may call (541) 258-4252 and leave a voice message. There will be
no testimony accepted in person.

CITIZENS ARE INVITED TO PARTICIPATE in the public hearings and give written or oral testimony
as described above that addresses applicable decision criteria during that part of the hearing
process designated for testimony in favor of, or opposition to, the proposal. If additional documents
or evidence are provided in support of the application subsequent to notice being sent, a party may,
prior to the close of the hearing, request that the record remain open for at least seven days so such
material may be reviewed.

Appeals: Failure to raise an issue in the hearings, in person or by letter, or failure to provide
sufficient specificity to afford the decision makers an opportunity to respond to the issue precludes
appeal to the Land Use Board of Appeals based on that issue. Decisions of the Planning
Commission may be appealed to the Lebanon City Council within 15 days following the date the
Commission’s final written decision is mailed. Only the applicant, a party providing testimony, and/or
a person who requests a copy of the decision has rights to appeal a land use decision. The appeal
must be submitted on the appeals form as prescribed by City Council with appropriate fee paid and
must set forth the criteria issues that were raised which the applicant or party deems itself aggrieved.
Please contact our office should you have any questions about our appeals process.

Obtain Information: A copy of the application, all documents and evidence relied upon by the
applicant, and applicable criteria are available online in the Planning Commission Agenda Packet at
https://www.ci.lebanon.or.us/meetings. The materials are also available for inspection in person at
no cost and will be provided at the cost of 25 cents per single-sided page. If you have questions,
would like additional information, or would like to schedule a time to view the application materials in
person, please contact City of Lebanon Community Development Department, 925 Main Street;
phone 541-258-4252; email khart@ci.lebanon.or.us.

The meeting location is accessible to persons with disabilities. A request for an interpreter for
the hearing impaired or for other accommodations for persons with disabilities should be made at
least 48 hours before the meeting to 541-258-4906.
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Donna Beamer
1760 Strawberry Lane
Lebanon, Oregon 97355

September 4, 2019

Department of Transportation Linn County Commissioners
355 Capitol Street NE 3010 Ferry Street SW
Salem, OR 97301 Albany, OR 97322

City of Lebanon Democrat Herald

Building and Planning 600 Lyon Street St SW

925 Main Street Albany, OR 97321

Lebanon, OR 97355
Re: Veteran’s Apartments, Lebanon
To Those Addressed Above

This morning at 7:02, while waiting to get out onto Airport Road from Strawberry Lane, | thought
of the Veteran’s Apartment buildings that are to be built in the wetlands near Stoltz Hill. It took
me 15 minutes of unending traffic before there was a space big enough to squeeze into to make
my left turn onto Airport Road. The busy times used to be from 6:30am to 8:30am and 3:30pm
to 7:30pm; now it is almost all day long with very infrequent lapses in traffic when a left turn can
be safely made. | have several friends who also live off Airport Road who are experiencing
identical problems. Traffic comes from Second Street past the High School (which includes
school busses) and from the freeway via Denny School Road, and in addition, an abundance of
cars from Stoltz Hill Road.

While this is a worthwhile project, how can you in good conscience allow even more traffic to
stop the flow along Airport Road between Second and Twelfth Streets. By putting a large
apartment complex right in the middle of an already overcrowded area, you congest Airport
Road even more, making it a traffic hazard. Does someone have to be killed before something
is done to alleviate this congestion and long lines of cars? By adding more traffic with this
complex, even with a signal somewhere in the equation, it will not be safe. There is property
located nearer the freeway or in the general area where there is already a Vereran's facility,
why not utilize it? Please reconsider the possibilities.

Donna Beamer



Following are others who have had similar problems at Airport Road.
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MARCH 2, 2020

Lebanon Planning Commission:
re: ca;e no AR-20-03 & VAR-20-01
As a neighbor to this property | would like to request the following:
1.Require a privacy fence hetween th.e development and adjoining properties

P

2. require grass for each unit so that dogs are not "taken for a walk" on neighboring properties
(This has been a problem with current rentals in the area. )

3. Do not allow variance to minimum parking. We currently have a problem on 9th street
because people are parking in the street on an already narrow road. Adequate parking needs to be
mandatory for rental units.

Nancy Chlarson

1796 S 8th



3

-

H LAND USE APPLICATION
Lebanon

PROPERTY INFORMATION

Site Address(es): No Address at this time
Assessor's Map & Tax Lot No.(s):  12502W158D  Tax Lot # 301

Comprehensive Plan Designation / Zoning Designation: ~ Mixed Use

Current Property Use:  [nhactive.

Project Description: 48 Unit Affordable Veterans Housing Apartments with Community Building

APPLICANT / PRIMARY CONTACT INFORMATION
Applicant: Applegate Landing LLC, James Lutz Phone: 541.230-4536
Address: 39596 Griggs Dr. Email. james.cpcm@outlook.com
City/State/Zip: Lebanon, Oregon, 97355
I hereby certify that the statements, attachments, exhibits, plot plan and other information submitted as a part of this application are true; that

the proposed land use activity does not violate State and/or Federal Law, or any covenants, conditions and restrictions associated with the
subject property; and, any approval granted based on this information may be revoked if it is found that such statements are false.

APPLICANT SIGNATUR] Date: January 28th, 2020

PROPERTY OWNER INFORMATION (IF DIFFERENT THAN ABOVE)

Owner: Strawberry Lane LLC Phone: 541-230-4536
Address: Email. james.cpcm@outiook.com
City/State/Zip: /

OWNER SIGNATURE Date: January 28th, 2020

ADDITIONAL CONTACT INFORMATION
Engineer / Surveyor: Multi-Tech Engineering Services, Inc Phone: 1-503-363-9227
Address: 1155 13th Street SE Email: mgrenz@miengineering.net

City/State/Zip: Salem Oregon, 97302

Architect: Same as above Phone:
Address: Email:

City/State/Zip:

Other: Phone:
Address: Email:

City/State/Zip

Plamme Deparoment (905 5 N Steci Debanon, Opeson Q7 385 [ A0 75500900 | cdearcidebanom oras



January 31, 2020

B WAl Applegate Landing
Affordable Housing for Veterans and Low-Income Families

TO: City of Lebanon, Community Development

FROM: James C. Lutz
Applegate Landing LLC
39596 Griggs Dr.
Lebanon, OR 97355

RE: Submission to the City of Lebanon:
Request for Administrative Review of adjustment under City Code 16.29.040 — Adjustments

(Class 2), in relation to City Code 16.14.070 — Off-Street parking requirements for motor vehicles
and bicycles

The Project:

Applegate Landing is a proposed, cost effective, 48-unit, Veteran-focused, affordable housing complex in
the City of Lebanon, OR. According to State data, Lebanon is currently underserved, with only 80% of its
ideal, equitable distribution of affordable units, while Linn County as a whole is even lower, at 56% of
the affordable units needed to meet demand. Greater than a third of the City’s population is considered

rent burdened, and this condition will only continue to worsen as Lebanon is well outpacing the State’s
average population growth.

Applegate Landing LLC is an Oregon limited liability company created to meet the housing and related
service needs of Oregon Veterans and their families, and low-income families in and around Lebanon.
Applegate Landing’s commitment to affordable housing is the heart of the organization and we have,
and will continue, working closely with the City of Lebanon, Linn County, and local service providers to
ensure the provision of housing that supports residents, Veteran and civilian, and sets them up for
stable housing and future success. The members of Applegate Landing LLC bring significant construction
management experience and building expertise to the project. Applegate Landing LLC will combine this

experience with strong community ties, and an experienced team to deliver a project rich in amenities
and supportive services.

The Applegate property will have 12 units set aside specifically for Veteran households, with the
remainder of units having a Veteran preference. Because Applegate will serve Oregon’s Veteran
population, the property will have more than the base requirement of accessible units and have onsite
service provision and referral through a nonprofit partner, Crossroads Communities, which specializes in
serving Veterans. The property will also include one project based-voucher unit funded through the HUD
811 program available to a person or household with a serious or persistent mental iliness.



Crossroads Communities, a Lebanon-based nonprofit, will be integral to the Applegate project,
partnering with Applegate Landing LLC to provide residents with service connections, and direct, onsite
supportive services. Crossroads specializes in after-treatment care to individuals with mental health and
substance use disorders with a focus on services for Veterans. Crossroads will provide case management
for such individuals and households who live on site, while providing support, and service referrals to
the broader resident population of Applegate Landing. This will include overseeing or assisting with peer
support, rental stability, financial skills, vocational and workforce training, and more.

The Property:

Applegate Landing will include four 3-story residential buildings, consisting of 48 units mixed between
studio, 1, 2, and 3 bedrooms. The units will consist of two studios, thirteen 1-bedroom, fourteen 2-
bedroom, and two 3-bedroom units at 60% of Area Median Income (AMI); Two studios, three 1-
bedroom, three 2-bedroom and two 3-bedroom units renting at 50% AMI; and two studios, one 1-
bedroom, and one 2-bedroom units renting at 30% AMI. One 3-bedroom unit will be set aside for the
property manager, and one 1-bedroom unit with HUD 811 rental assistance, affordable to a household
at or below 30% AMI. Applegate will have 4 accessible units on the ground floor. All remaining ground
floor units will be designed to be easily adaptable to full accessibility, and will be visitable to persons
with mobility impairments.

Applegate Landing is using existing building plans, tweaked for the needs of the population being
served. These plans are designed to be simple to build, saving on time, labor and materials, and their use
reduces the project’s design costs. This allows the project to deliver a wealth of in-unit and community
amenities while still committing to energy efficiency and green building goals. Applegate will be Solar
and Electric Vehicle charging installation ready, and will meet at least Earth Advantage Silver
certification level, and expects to meet Gold certification requirements.

The standard unit amenities will include washer dryer hookups, a range/oven, refrigerator, a
patio/balcony, air conditioning, and in-unit storage. Applegate Landing will include a community building
that will include a leasing office, laundromat, kitchenette, large community gathering space, exercise
room, small rooms for onsite counseling, medical exams, and other service provision, and outdoor
grill/patio area.

The Applegate property will be adjacent to a portion of land that will remain undeveloped as open
space. Currently the City requires the portion of the current parcel east of Burkhart Creek to remain
open for three years as part of the City’s storm water management plan. This open, green space will also
provide residents access to walking trails that will be part of a 54-mile trail system through the City of
Lebanon, and connecting to a larger regional system of trails and greenways. At the end of the three-

year period Applegate Landing LLC hopes to turn the parcel into park space, preserving it as a more
official amenity for residents.



Request for Adjustment under 16.29.040:

Applegate Landing is requesting an adjustment of standard parking requirements that apply to the
project under 16.14.070. Under this code standard, Applegate Landing would be required to provide
2.25 parking spaces per unit. Under code standard 16.29.040 the City may approve adjustments to the
minimum standards for off street parking provided that individual characteristics of the use of the
location require less parking than is generally required for this type of use, and the need cannot

reasonably be met through provision of shared parking with nearby uses. All other applicable code
standards will be met.

We believe that this requirement would create an unnecessary excess of parking spaces given the
individual characteristics of this project, in particular, the expected resident population, and the unit mix
of the property. Because the Applegate project’s ability to provide below market housing is dependent
in part on our ability to keep project development costs as low as possible, the increased cost to provide
unused parking represents an unnecessary burden to the project’s finances. The estimated cost of
moving from 72 parking spaces to 108 is $200,000.

The Resident Population:

Applegate Landing will serve low, and very low-income populations. Studies have long shown that
vehicle ownership per household, and per capita, decreases with income, and that requiring affordable
developments to meet the minimum parking requirements of market rate rental housing is unnecessary
and increases cost without benefit to residents. Some examples of this research are outlined below.

Specifically, Todd Litman, of the Victoria Transport Policy Institute has shown, using BLS data, that
households below the US median income own cars at half the rate of the upper 20% of income earners,
and that rates of car ownership among households in the bottom 40% of incomes are even lower, at 1.5
cars per household and below, averaged among all household sizes.

The income delineation of units at Applegate is as follows:

6 units renting to households making at or below 30% of Area Median Income
10 units renting to households making at or below 50% of Area Median Income
31 units renting to households making at or below 60% of Area Median Income
1 managers unit.

Applegate will also have a higher likelihood than a comparable market rate apartment to serve
individuals with physical disabilities, as the project serves both Veterans, and low-income households.
According to Census data, about 40% of the Veteran population of Linn County served in the Vietnam
era, making them likely to be seniors. All of these factors further reduce the likelihood of car ownership
among residents.

A 2011 study by the City of San Diego that surveyed residents of affordable housing, and reviewed the
allowances in parking rules for affordable housing projects found that 47.5% of residents had no car,
38.7% had one car, and only 13.7% had more than one car. Units serving seniors and residents with
disabilities averaged below 0.4 cars per household.



The Unit Mix:
The Applegate Landing apartment complex will have a higher than typical number of units designed for
single person households. This stems from the household make-up of the individuals Crossroads

Communities has been serving and working with in Lebanon and Linn County, particularly the Veteran
population they serve.

Because of this, the unit mix of Applegate Landing will be as follows:
6 Studio Units

18 One Bedroom Units
18 Two Bedroom Units
6 Three Bedroom Units

It is highly likely that the studio units and most of the one bedroom units are occupied by singe person

households. We then assume that this population, in correlation with being low-income, is likely to own,
on average between 0.5 and 1 car per household.

The two and three bedroom units are more likely to have 2+ person households, though it’'s unlikely,
given the populations discussed previously, that any of these households will have more than 2 cars. We
expect the residents of the 2 and 3 bedroom units to own between 1.5 and 2 cars on average.

Taking the middle of each range, 0.75 and 1.75 and multiplying by the number of units in each group
(24) comes to total of 60 spaces expected to be used by residents on a daily basis. Under the current

designs this leaves about 12 spaces available for visitors of residents, service providers, and any extra
cars for residents.

Not all of these parking needs will overlap, with most service traffic to the community building occurring
during the day, and the heaviest periods of resident parking need being during the evening. 1t is likely
that during the day, there will be much more than these 12 available spots for any visitors to the site.

Possibility of Shared Parking with Nearby Facilities

Standard 16.29.040 also addresses the possibility of shared parking to meet the requirement. Applegate
Landing is currently surrounded by low-density single family homes, undeveloped land. There is no
adjacent or nearby multifamily housing or large commercial facilities with which it makes sense to

explore shared parking arrangements. The closest similar facilities would require walking distances that
make shared parking unfeasible.

While we believe that increasing the on-site parking will be an undue burden on the project, as part of
the overall development of the parcel of land identified for this project, street parking will be available
along the planed city street that runs from Airport Rd to Strawberry Ln. While we do not believe there

will be any parking issues on the Applegate Landing project site with the proposed 72 spaces, these
additional street spaces will allow for overflow.



Transportation Considerations for Residents:

Understanding that Applegate Landing will serve many households without personal vehicles we have
taken steps to ensure Resident’s access to transportation.

Coordinated between Onsite property management and Crossroads Communities onsite staff, all
residents who do not have access to their own vehicle will receive assistance as needed in making use of
Lebanon’s LINX Dial-a-Bus service.

Applegate Landing LLC is also working with the Linn Shuttle to ensure bus service as close as possible to
the property.

Examples of Research on Parking Needs of Affordable Housing Residents:

Litman, Todd. “Parking Requirements Impacts on Affordable Housing.” Researchgate
https://www.researchgate.net/publication/235360401 Parking Requirement Impacts on Housing Aff
ordability

City of San Diego, Affordable Housing Parking Study, Fact Sheet #2: Understanding Parking Demands for
Affordable Housing. 2011

https://www.sandiego.gov/sites/default/files/legacy/planning/programs/transportation/pdf/ahpsfactsh
eet2.pdf

Howell, et. al. “Transportation impacts of affordable housing: Informing development review with travel
behavior analysis. “ Journal of Transport and Land Use, 2018.
https://www.jtlu.org/index.php/jtlu/article/view/1129/986

Shoup, Donald. “Cutting the Cost of Parking Requirements.” Access Magazine, UC Berkely, 2016.
https://escholarship.org/content/qt9n17r6c6/qt9n17r6c6.pdf
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Parking Requirement Impacts on Housing Affordability
24 August 2016

Todd Litman
Victoria Transport Policy Institute

Current development practices result in generous parking supply at most destinations, which
reduces housing affordability, increases vehicle ownership and stimulates sprawl. This is
regressive, since lower-income households tend to own fewer than average vehicles, and unfair,
because it forces residents to pay for parking they don’t need. Alternative policies can increase
housing affordability and help achieve other transportation and land use planning objectives.

Abstract

Most zoning codes and development practices require generous parking supply, forcing
people who purchase or rent housing to pay for parking regardless of their demands.
Generous parking requirements reduce housing affordability and impose various
economic and environmental costs. Based on typical affordable housing development
costs, one parking space per unit increases costs approximately 12.5%, and two parking
spaces can increase costs by up to 25%. Since parking costs increase as a percentage
of rent for lower priced housing, and low income households tend to own fewer vehicles,
minimum parking requirements are regressive and unfair. Various parking management
strategies can increase affordability, economic efficiency and equity.

© 1995-2016
You are welcome and encouraged to copy, distribute, share and excerpt this document and its ideas, provided
the author is given attribution. Please send your corrections, comments and suggestions for improvement.



Parking Requirement Impacts on Housing Affordability
Victoria Transport Policy Institute
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Preface

Hey, I've got a terrific idea! Let’s pass a law requiring all residential buildings to have gasoline pumps
that provide free fuel to residents and their guests. Fuel costs would be incorporated into residential
rents. Think of the benefits! No more worry about money to pay for gas. No delays at gas stations.
Everybody would be better off, especially poor folks. Great idea, right?

Wrong. It's a foolish idea. Somebody would have to pay for the pump and gasoline. It would increase
everybody’s housing costs. It would be unfair to anybody who drives less than average, who would be
forced to subsidize their neighbors’ gasoline consumption.

Free gasoline would also encourage wasteful habits. It would increase motor vehicle use, leading to
more congestion, pollution, accidents, and sprawl, and it would continue the decline in non-
automotive transportation choices, leaving non-drivers worse off. The gasoline tanks would take up
space. Gasoline spilled from the pumps would degrade the environment.

Although requiring free gasoline is obviously unfair, wasteful and foolish, it is economically little
different from current residential parking standards. Both residential parking and gasoline typically
cost about 550 per month per automobile. Current practices of requiring generous free residential
parking contradict society’s goals to provide affordable housing, reduce environmental impacts,
conserve resources and develop a more efficient and diverse transportation system.




Parking Requirement Impacts on Housing Affordability
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Introduction

Adequate housing is essential for individual and community welfare. There are few trends more
tragic than the growing housing problems many people face. An unacceptable number of
people are homeless, and many lower-income households devote an excessive portion of their
income to housing.

Figure 1 Housing Portion of Consumer Expenditures (BLS, Various Years)
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This figure shows the portion of household expenditures devoted to housing by income quintile.
Housing averages more than a third of expenditures for the lowest income quintile households.

This report examines the impacts of residential parking requirements (the number of off-street
parking spaces mandated at a particular location) on housing affordability. Increasing parking
requirements increase housing development costs, which has reduced the supply of lower
priced housing and raised costs to consumer. This report does not question the need for some
off-street parking. The question issue is how best to determine parking requirements and
manage available parking supply. It describes more efficient and equitable strategies that
support social and environmental goals.

The parking problem is ultimately simple. Motorists have come to expect generous amounts of
free parking at most destinations, and planning practices attempt to provide this. The result is
more-than-adequate parking supply at most destinations, but high costs in terms of resources
consumed and distortions to development patterns. Current parking practices are comparable
to about a 10% tax on development, and much more for lower-priced housing in areas with high
land costs. These practices are regressive because lower-income people tend to own fewer than
average vehicles: we force five lower-income households to purchase more parking than they
need, to insure that one higher income household can park all of its vehicles with no extra cost.
Described more positively, more efficient parking practices can provide large savings, increased
affordability and improved community design.
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Current Residential Parking Requirements

Automobiles typically spend 95% of their existence parked, using either on-street parking
supplied free by the community or privately supplied off-street parking. Since on-street parking
is an expensive and limited public resource it seems fair to mandate off-street parking. Most
local governments require building owners to provide a certain minimum amount of parking
based on the assumption that buildings create parking demand. Building owners are forced to
include parking costs when selling or renting housing.

Table 1

Typical Parking Standards (“Parking Evaluation,” VTPI, 2005)

Single family 2.0
“Efficiency” apartments 1.0
1to 2 bedroom apartments 1.5
3+ bedroom apartments 2.0
Condominiums 1.4

These standards are considered sufficient to meet typical residential parking

These parking requirements are based on recommended standards published by professional
organizations such as the Institute of Transportation Engineers (www.ite.org) and the American
Planning Association (www.planning.org). Table 1 shows typical recommended off-street
standards. Many municipalities impose even higher parking requirements than these
recommended standards, as illustrated in Table 2. These standards tend to be excessive in many
situations, resulting in parking facilities that are seldom or never fully used, particularly in areas
where per capita vehicle ownership and use tends to be low {Shoup, 1999).

Table 2

Typical Residential Off-Street Parking Standards (Stover & Koepke, 2002)

Multifamily, Studio

“One space per dwelling unit.” {(Orange Co., CA)
“1.2 spaces per unit.” (Bellevue, WA)

“1.25 per dwelling unit.” (Savannah, GA)

Multifamily, One Bedroom
“One space for each dwelling.” (Bay City, Ml)
“1.5 spaces for efficiency units.” (Schaumburg, IL)

Multifamily, Two Bedrooms

1.6 spaces per unit.” (Bellevue, WA)

“1.75 spaces per dwelling unit.” (Savannah, GA)
“Two spaces per dwelling unit.” (Hillsborough, FL)

Multifamily, Three Bedrooms
“1.8 spaces per unit.” (Bellevue, WA)
“2.33 spaces per unit.” (Lake Forest, IL)

Multifamily, Four Bedrooms
“Two spaces per unit.” {Albany, OR)

Manufactured Housing

“One space per unit.” (Fairbanks, AK)

“1.25 spaces per mobile home site.”(Durham, NC)
“1.5 spaces per unit.” (Albemarle Co. VA)

“Two spaces per unit, plus one per five units for guest
parking.” {Prescott, AZ)

Townhouse

“1.5 spaces per dwelling unit.” (Clifton Forge, VA)
“Two spaces per dwelling unit.” (Lexington Co. SC)
“2.25 spaces for each dwelling unit.” (Plano, TX)

Single Family
Nearly all codes require two off-street spaces per unit.

“Detached two spaces per dwelling if access to the lot is
on a public street; 2.5 spaces per dwelling if access to
the lot is from a private street, common drive, or
common parking court.” (Leesburg, VA)
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Parking Demand by Households

Automobile ownership varies significantly, and is affected by demographic, geographic and
management factors (“Parking Evaluation,” VTPI, 2005; Hexagon Transportation Consultants
2008; San Diego 2011; Metro Vancouver 2012). Twelve percent of U.S. households do not own
a motor vehicle, with higher rates of zero-vehicle households in larger cities and lower-income
communities (BLS, 2003). Motor vehicle ownership rates tend to increase with income and
household size, as indicated in figures 2 through 5 (also see Rice, 2004; CNU, 2008).

Figure 2 Vehicle Ownership by Household Income (BLS, 2003)
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Lower income households own fewer automobiles than wealthier households.

Figure 3 shows how per household vehicle ownership varies by income class and over time.
Average vehicle ownership rates grew during the 1970s and 1980s, but this leveled off and even
declined in some classes during the 1990s.

Figure 3 Vehicles Per Household By Income Class (BLS, Various Years)
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This figure shows how household vehicle ownership varies by income. Vehicle ownership grew
during the 1970s, but has since leveled off and even declined for some income groups.
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Differences in vehicle ownership between different income classes results, in part, from
differences in household size, since household population increases with income. Figure 4
compared vehicle per household resident.

Figure 4 Vehicles Per Resident By Income Class (BLS, Various Years)
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This figure shows the average number of vehicles per capita by income quintile.

Figure 5 illustrates how factors such as home tenure, location and age affect vehicle ownership
and therefore parking demand.

Figure 5 Vehicles Per Household (BLS, 2002)
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Household vehicle ownership rates vary depending on factors such as home tenure, location and
resident age.

Vehicle ownership varies with household size, as illustrated in Figure 6. Even a two or three
bedroom home may only require one parking space because it is occupied by an adult who uses
an extra bedroom as a study, a single parent with children, or two or three adults who share a
vehicle.
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Figure 6 Vehicle Ownership by Household Size (Hu and Young, 1993, Table 3.17)

80% T E No Vehicles

E One Vehicle

E Two Vehicles
60% + O Three + Vehicles

1 2 3 4 5 Qverall
Number of Members in Household Average

Smaller households tend to own fewer vehicles than larger households.

Automobile ownership is also affected by geographic factors such as city size, population
density and transit service quality (“Land Use Impacts On Transportation,” VTPI, 2005). Figure 7
shows how vehicle ownership rates vary between different U.S. cities. Figure 8 shows how
vehicle ownership is affected by population density.

Figure 7 Vehicles Per Household For Various U.S. Cities (BLS, 2002)
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Vehicle ownership varies from one city to another. Even greater variations exist within an urban
region, such as between central and suburban neighborhoods.
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Figure 8 Vehicles Per Household by Population Density (NPTS, 1995)
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Vehicle ownership rates decline with population density.

Residents of communities with more diverse transport systems tend to own fewer cars and take
fewer vehicle trips than in more automobile-dependent areas (Litman 2005). Holtzclaw (1994)
developed a model for predicting how density and transit service availability affect vehicle
ownership and use, summarized in the box below. This formula is incorporated in the This View
of Density Calculator (www.sflcv.org/density).

Household Vehicle Ownership and Use By Land Use Formula (Holtzclaw, 1994)

Household Vehicle Ownership = 2.702 * (Density)® %

Household Annual Vehicle Miles Traveled = 34,270 * (Density)**® * (TAI) *%"
Density = households per residential acre.

TAl (Transit Accessibility Index) = 50 transit vehicle seats per hour (about one bus) within
¥a-mile (z-mile for rail and ferries) averaged over 24 hours.

Bunt and Joyce {1998) surveyed parking demand around the city of Vancouver's SkyTrain
stations. They found:

» Nearly a quarter of households living near transit stations own no vehicles.

e Households located within 300 metres of a station owned about 10% fewer vehicles on
average than households located more than 1,000 meters from the station.

e Average household vehicle ownership is 31% lower within the SkyTrain corridor than at
suburban locations a few miles away.

Carsharing (vehicle rental services designed to substitute for private vehicle ownership) tends
to reduce vehicle ownership and parking demand (Filosa, 2006). Cervero and Tsai (2003) found
that when people join a San Francisco carsharing organization, nearly 30% reduce their
household vehicle ownership and two-thirds avoided purchasing another car, indicating that
each carshare vehicle in that program substitutes for 5-10 private vehicles.
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The elasticity of vehicle ownership with respect to price is typically -0.4 to -1.0, so a 10%
increase in total vehicle costs reduces vehicle ownership 4-10% (“Transportation Elasticities,”
VTPI, 2005). Table 3 and Figure 9 indicate the reduction in vehicle ownership that can be
expected from various residential parking fees and unbundling. Unbundling allows residents to
choose how much parking to rent with building space, rather than automatically including a set
number of parking spaces. For example, rather than renting an apartment with two parking
spaces for $1,000 per month, the apartment could rent for $850 per month, plus $75 per
month for each parking space the renter chooses. This is more equitable and efficient, since
occupants are not forced to pay for parking they do not need. It allows consumers to adjust
their parking supply to reflect their needs.

For example, a $600 annual residential parking fee is likely to reduce vehicle ownership by 8-
15%, and a $1,200 annual fee reduces vehicle ownership 15-30%, assuming free parking is

unavailable nearby.

Table 3 Vehicle Ownership Reductions From Residential Parking Pricing

Annual (Monthly) Fee -0.4 Elasticity -0.7 Elasticity -1.0 Elasticity
$300 (525) 1% 6% 8%
5600 (550) 8% 11% 15%
5900 (575) 11% 17% 23%
$1,200 ($100) 15% 23% 30%
$1,500 ($125) 19% 28% 38%

This table indicates reductions in vehicle ownership resulting from various residential parking
fees, assuming that total vehicle ownership costs average 54,000 per year.

Figure 9 Reduction in Vehicle Ownership From Residential Parking Prices
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This figure illustrates typical vehicle ownership reductions due to residential parking pricing,
assuming that the fee is unavoidable (free parking is unavailable nearby). Based on Table 3.



Parking Requirement Impacts on Housing Affordability
Victoria Transport Policy Institute

Parking Facility Costs

If a municipal government doubled residential property taxes to finance free public parking
there would surely be considerable debate about the efficiency and equity of such a tax. At
least some critics would probably suggest that such taxes are inefficient and unfair, and there
would surely be arguments over the facilities’ aesthetic and environmental design features. A 2-
space per residence parking standard imposes similar costs yet there is often little discussion
when city officials set such requirements. Parking requirements are a large but nearly invisible
cost that is seldom evaluated as a separate expense. The total cost of parking consists of several
components.

1. Land

Each off-street parking space requires about 300 square feet of surface area (including
access lanes). One acre of land can hold about 125 spaces, fewer if major landscaping and
screening are provided (“Parking Evaluation,” VTPI, 2005). Land costs are about 54,200 per
space, assuming 120 parking spaces and $500,000 per acre. Parking consumes a major
portion of developed land, typically equal to or exceeding the land devoted to the buildings
it serves. Expenses that occur early during project development, such as increased land
acquisition and preparation costs, add construction financing costs, so parking facility
expenses tend to incur higher financing costs than expenses incurred later in the
development process.

Residential parking standards are calculated per unit, so parking land costs are a greater
percentage of total costs for smaller units. For example, increasing parking from one to two
spaces per unit increases land requirements for a small 1,000 square foot, two-story
apartment or condominium from 800 to 1,100 square feet per unit, a 37% increase, resulting
in more land devoted to parking than to housing. The same doubling of parking
requirements only increases the land requirement for a 2,400 square foot one story house
by 12.5%.

3. Construction and Maintenance

Paving costs average about $1,600 per parking space in 1994 dollars, excluding land costs.
Parking structure costs average approximately $10,000 per space, and underground parking
$15,000 to $20,000 per space, which makes these options uneconomic except where land
prices are very high. Annual maintenance costs range from about $20 to $100 per year.

Table 4 illustrates the total cost per space for parking facilities in various conditions. Typical off-
street residential parking costs range from about $400 annually in suburban locations where
land is considered to have no opportunity cost, to more than $2,000 per year where
underground parking is provided. Annual costs of $800 to $1,200 per space is probably typical
for urban residential parking. Gabbe and Pierce (2016) estimate renter households’ garage
parking costs average approximately $1,700 per year, or an additional 17% of rents, imposing
$440 million annually in total costs to carless renter households.
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Table 4 pical Parking Facility Financial Costs (“Parking Evaluation,” VTPI, 2005)

Type of Facility |Land Costs Land Constructon  O&M  Annual Monthly
Costs Costs Costs Cost Cost
Per Acre  Per Space Per Space Annual, Per  Annual, Monthly,
Space  |Per Space Per Space
Suburban, On-Street $50,000 3200 52,000 $200 5408 $34
Suburban, Surface, Free Land |50 [¢] $2,000 5200 $389 532
Suburban, Surface $50,000 $455 $2,000 5200 $432 536
Suburban, 2-Level Structure  [$50,000 $227 $10,000 $300 51,265 |$105
Urban, On-Street $250,000 |S$1,000 |53,000 5200 $578 S48
lUrban, Surface $250,000 |$2,083 [$3,000 $300 $780 $65
Urban, 3-Level Structure $250,000 $694 $12,000 $400 $1,598 |5133
Urban, Underground $250,000 |SO $20,000 $400 $2,288 |S191
CBD, Surface $2,000,000 [$15,385 |$3,000 $300 $2,035 |$170
CBD, 4-Level Structure $2,000,000 153,846 |$15,000 $400 $2,179 5182
CBD, Underground $2,000,000 {30 $25,000 $500 $2,645 [S220

This table illustrates the costs of providing a parking space under various conditions. (CBD =
Central Business District; Assumes 7% annual interest rate, amortized over 20 years)

4. Reduced Development Density

By increasing the land needed per residential unit, increased surface parking reduces the
maximum potential development density (units per acre). In other words, parking squeezes
out housing. This impact is proportionally greatest for smaller units. For example, increasing
parking requirements from one to two spaces per unit reduces the maximum potential
density for two story, 500 square foot bachelor apartments from 88 to 64 units per acre,
representing a 37% decline, but only causes a 13% reduction in maximum density for 2,000
square foot townhouses. Figure 10 illustrates this impact.

Figure 10 Maximum Units Per Acre With Different Parking Requirements
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Maximum potential density declines as the number of surface parking spaces increases. This
impact is proportionally largest for smaller units. (Assumes 300 sq. ft. per parking space, 90%
land coverage, 10% common areas, 2 story buildings.)
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5. Higher Retail Price Targets

Construction financing agencies often require that new building retail prices be at least 3
times original land costs. Each additional dollar of land costs for parking therefore increases
housing prices by three dollars. Developers cannot afford to build a simple, lower priced
housing when their land costs increase, so they target higher end markets.

6. Environmental and Aesthetic Costs.

Undeveloped land, farmland and urban landscaping (greenspace) provide a variety of
environmental and aesthetic benefits, both to the land’s owners and to society in general
(Litman, 1997). Paved land, biologically barren and unattractive, tends to reduce adjacent
property values, increases water pollution and stormwater flooding, reduces visual and
acoustic privacy, and causes urban heat island (increased local temperatures).

7. Urban Sprawl and Increased Automobile Dependency.

Increased parking requirements increase land costs per area of developed floor space,
making development at the urban periphery relatively more attractive due to lower land
costs {(Willson, 1995). Some studies suggest that such regulations discourage urban infill
development (Burby, 2000). Increased parking also creates lower density urban and
suburban land use patterns that are unsuitable for walking, bicycling and transit.
Development densities under about 12 units per acre cannot effectively support public
transit service and neighborhood amenities such as small shops within walking distance that
substitute for driving. Since off-street parking is a fixed cost (households must pay it whether
or not they own a car), fixed parking standards encourage automobile ownership and use.

Each of these impacts contributes to urban sprawl and automobile dependency (defined as
increased automobile ownership and use, reducing travel choices, and increasing
disadvantage of non-drivers compared with drivers. See “Automobile Dependency,” VTPI,
2005). These exacerbate problems such as congestion, accidents, and pollution. Automobile
dependency is highly inequitable to non-drivers.

8. Increased Curb Cuts

Offstreet parking requires curb cuts. This imposes at least two specific costs. It degrades the
pedestrian environment (and therefore the retail environment in commercial areas) by
causing vehicles to cross sidewalks, and it reduces capacity for on-street parking. A typical
curb cut uses almost the same amount of curb space as a parked car, so a single-vehicle off-
street parking space provides no net increase in parking capacity if it eliminates an on-street
parking space. A double off-street parking space provides a net gain of one space.

11
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Development Cost Example
Each increment of increased parking increases all of the costs described above as demonstrated
by the following example: A developer wishes to construct 2 bedroom, 1,250 square foot, two-

story, wood frame multi-family housing with $100,000 per unit construction costs on a
$500,000, 1 acre parcel. Her costs are summarized in Table 5.

Table 5

Parking Impacts on Development Costs
Parking Spaces Per Unit: ‘

Units / Acre 20 16 12 8
Land Cost / Unit 525,000 $31,250 541,667 $62,500
Paving costs. $0 $1,600 $3,200 54,800
Housing construction costs / Unit. $100,000 $100,000 $100,000 $100,000
Land, parking & construction costs. $125,000 $132,850 $144,867 $167,300
Construction financing (12%). $15,000 $15,942 517,384 $20,076
Total construction costs. $140,000 $148,792 $162,251 $187,376
Developer’s profit (10%). $14,000 514,879 $16,225 518,738
Retail price per unit. $154,000 $163,671 $178,476 $206,114
Parking as percentage of retail price. 0% 6.3% 15.9% 33.8%
Developers’ profit per acre. $280,000 5238,067 $194,701 $149,901

(Assuming Two-Story, 1,200 Square Foot, Multi-Family Housing)

Requiring one off-street parking space adds about 6% to the unit cost, two spaces add about
16%, and 3 spaces adds about 34% compared with no parking. These percentages vary
depending on construction and land costs. Figure 11 illustrates incremental costs of parking for
standard and affordable housing ($100,000 and $50,000 per unit construction costs), with
urban and suburban land costs (500,000 and $250,000 per acre).

Figure 11 Increased Per Unit Housing Price Due to Parking Costs
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This shows parking costs as a percentage of housing costs for different construction and land
costs. The percentage is greatest for lower price urban housing. This does not include additional
indirect costs and non-market, such as reduced greenspace.

12
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This shows that generous minimum parking requirements significantly increase housing costs,

especially when land prices are high and housing construction costs are relatively low, such as

affordable, urban infill housing. Based on typical affordable urban housing development costs,
one parking space per unit increases total development costs by about 12.5%, and two parking
spaces increase costs by about 25%.

Parking requirements reduce developers’ profits per acre, as illustrated in Figure 12. In this
case, a developer is equally rewarded for producing 10 high priced housing units with 3 parking
spaces per unit or 20 affordable housing units with no parking spaces, but has 30% less profit
for lower priced housing with 3 parking spaces. Parking requirements reduce developers’
incentive to produce affordable housing.

Figure 12 Effect of Parking Costs on Developer Profits Per Acre
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Developer profits per acre decline with increasing parking due to increased costs and reduced
units. This reduces developers’ incentive to build affordable housing.

According to a study by Shoup, these generous parking requirements are the largest of all
regulatory burdens placed on developers, about four times greater than all other development
fees combined, such as levies for schools, parks and roads (Shoup, 1999).

Developers’ most common response to the high incremental costs of increased parking is to
stop building affordable urban housing. One case study from the early 1960’s found that
requiring one off-street parking space per unit reduced dwelling units per acre in new multi-
family developments by 30%, and increased construction costs by 18% (Smith, 1964). This
significantly reduced the amount of urban land available for infill housing and gave developers
an incentive to develop fewer, larger and lower quality units. The resulting reduction in
affordable housing construction increased local rents (Shoup, 2005 contains more examples of
parking requirement cost impacts).

13
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Parking imposes similar costs for non-profit developments. To provide housing that can be
purchased at $80,000 per unit (for a monthly mortgage of about $700, the maximum
recommended house payment for a family earning $30,000 annually), a subsidy of only $4,000
would be needed if no parking is required, a $12,792 subsidy is required for one parking space
per unit, $26,251 for two parking spaces, and $51,376 for three (based on Table 5 values). In
this case a given housing budget could benefit about 6.5 times as many households that don’t
have parking spaces compared with 2 spaces per unit.

Empirical research indicates that generous parking requirements really do affect housing supply
and affordability. Manville (2010) found that when parking requirements were removed in
downtown Los Angeles, developers provide more housing and less parking, and a greater
variety of housing types: housing in older buildings, in previously disinvested areas, and lower-
priced housing with unbundled parking that is marketed toward non-drivers. The research also
indicates that allowing developers to provide parking off-site can allow more affordable infill
housing.

Analysis of 23 recently completed Seattle-area multifamily housing developments reveals that
parking subsidies increase monthly rents approximately 15% or $246 per month for each
occupied unit; that approximately 20% of occupants own no motor vehicles, and during peak
periods 37% of parking spaces are unoccupied (London and Williams-Derry 2013). The authors
conclude that “the practice of providing abundant “cheap” parking actually makes

rental housing more expensive.”

A study found that San Francisco housing prices increased significantly (an average of $39,000
or 13% for condominiums, and $46,000, or 12% for single-family units) if they include off-street
parking (Jia and Wachs 1998). Only unit size and number of bathrooms have a greater effect on
sales price. Based on standard mortgage requirements, a typical household would need to earn
$76,000 annually to purchase a single-family home with off-street parking, compared with
$67,000 for the same housing without parking.

Similarly, Jung (2009) used hedonic pricing to estimate the marginal effect of an additional
parkade-style parking space on condominium prices. His results indicate that the value of a
parking space is statistically significant but substantially less than the typical cost of supplying
that space. The results suggest that if the retail price is increased to include the costs of
additional parking spaces, the higher price does not fully reflect the cost to the developer of
providing those parking spaces. This adversely affects housing affordability because developers
must charge more per unit, and to the degree that the additional parking costs cannot be
recovered by higher prices, are likely to provide less housing, leading to a higher market-
clearing price, particularly in lower price ranges.

14
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Impacts on Lower Income Households

Who is disadvantaged most by generous parking requirements? Since they are based on
average parking demand they represent approximately what middle income, able-bodied
households would choose. Various groups tend to own fewer than average automobiles, value
the potential savings that result from reduced parking requirements, and live in higher-density,
multi-family housing, including low-income households, young adults, single parents, first time
home buyers, older people, and people with disabilities.

As discussed earlier, vehicle ownership and use tends to increase with income. Lower-income
households are directly harmed by generous off-street parking requirements, since they tend to
own fewer vehicles and pay more for parking as a percentage of housing costs. For example, the
$100 per month direct cost of two parking spaces represents only 5% of a $2,000 per month
luxury condominium rent, but 20% of the $500 per month rent of a basic apartment. Poor
households also spend a greater share of their income on housing than wealthier households,

as shown in Figure 1.

Since parking is a relatively fixed expense, it represents a proportionally greater burden for
lower income households. Figure 13 illustrates parking costs as a percentage of household

expenditures, showing a much greater impact on poor families.

Figure 13 Residential Parking Costs as a Percentage of Household Income
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Parking costs typically constitute a greater portion of household expenditures for poor than for
wealthier households, indicating they are regressive. (Based on S50 monthly parking space cost.)

Dense development has a bad reputation, so some reductions in density caused by increased
parking requirements could be considered an benefit to poor households. But an amenity that
consumers only buy due to an external requirement is seldom a true benefit. In practice, paved
surfaces, such as parking lots, provide few of the amenities that make lower densities desirable,
such as privacy, noise reduction, aesthetics and access to greenspace. Thus, increased parking
results in the worst of all worlds: lower density, automobile oriented communities with
degraded environments.
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Some communities use restrictive zoning laws to exclude lower-income households, because
they are considered “undesirable” neighbors. This is inequitable. As researcher Jonathan Levine
concludes, “Land use controls enforcing low-density, large-lot, automobile dependent
development styles are a subsidy for those who choose to and can afford to live in the housing
produced; by reducing the prevalence of other forms of residential development, they increase
the supply of the standardized product. Those who pay the cost of this subsidy are those who
would have chosen to — and might have afforded to — reside in those locales if more alternative
housing forms had been allowed there,” (Levine, 1998, p. 147).

Current housing markets harm lower-income households by forcing them to choose between
urban residential locations, which tend to be either in undesirable neighborhoods or have high
prices, and suburban or exurban residential locations, which have lower housing costs but much
higher transportation costs (CTOD and CNT, 2006; Lipman, 2006). Many lower income
households would be financially better off if affordable housing were available in more
accessible, multi-modal urban locations where their combined housing and transportation costs
were lower. More flexible parking requirements can help provide such housing by reducing
housing development costs in areas with higher land prices.

Figure 14 Share Of Income Spent On Housing And Transportation (Lipman, 2006)
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Lower income households often choose more distant residential locations to find affordable
housing, but but bear higher transport costs as a result. More flexible parking requirements can
help increase overall affordability.

Impacts on Automobile Ownership and Use

Forcing households to pay for residential parking increases vehicle ownership rates. Average
income households spend an average of $3,800 annually per vehicle, and lower-income
households spend an average of 53,000 annually per vehicle (BLS, 2002). Assuming that
residential parking spaces cost $800 per year, parking costs add 21% to vehicle costs for an
average income household, and 27% to the cost of a lower-income household. Assuming a
vehicle price elasticity of =0.7 for average income households and—0.1 lower income
households (Table 3), generous minimum parking requirements increase urban vehicle
ownership about 14% overall and about 25% among lower-income urban residents. The

16



Parking Requirement Impacts on Housing Affordability
Victoria Transport Policy Institute

resulting increase in vehicle ownership and use increases various external costs such as
congestion, traffic accidents and pollution.

Some people might conclude that poor households are better off owning these cars. Thisis a
misreading of the analysis. The additional automobiles owned as a result of parking
requirements are marginal vehicles that the owners would give up if they had the option. It is
comparable to a law forbidding the sale hamburger, forcing poor families to eat more steak.
Steak may taste better than hamburger, but its higher cost means that households must forego
other goods that it values more. If poor families really valued steak that much they would not
have bought hamburger in the first place, so no law would be needed. From a household’s
perspective, minimum residential parking requirements remove flexibility and choices that can
make the family overall better off. This constraint is experienced most by lower income
households that tend to own fewer than average automobiles, and value highly potential
savings in housing and transportation costs.

Possible Mitigating Factors

Some people may be skeptical of this analysis. After all, most low-income families do own
vehicles and most do find housing. Are there mitigating factors that reduce the impacts
described here? Yes, but they create their own set of problems.

1. Even poor families, can afford $500 to $1,500 per year to pay for residential parking, but it
significantly reduces their wealth and options.

2. Urban decay reduces property values in some locations, which creates virtually no-cost
parking. Poor households can therefore afford to meet generous parking requirements
provided they live in undesirable neighborhoods. But such “throw-away” land use patterns
impose tremendous costs. They force poor households to live in dangerous and hopeless
neighborhoods, creating class and racial segregation.

3. Public agencies subsidize some housing to maintain affordability. But this creates significant
financial and social costs. Few communities can afford to provide good housing to all low-
income households. Generous parking requirements reduce the amount of affordable
housing that can be provided with a given budget.

4. An abundance of used automobiles and low fuel prices in North America allow even low-
income families to buy an “old beater” and live in the suburbs where land values (and
therefore parking costs as an increment of housing expenses) remain low. This, however,
exacerbates various problems, including increased environmental impacts, a lack of travel
options for non-drivers, and household dependency on unreliable private transportation.
Poor drivers often have no insurance, imposing financial and legal costs on other road users.

Although these mitigating factors reduce some impacts of parking requirements on housing
costs, they are economically inefficient and inequitable. They fail to actually reduce the cost and
increase the productivity with which housing is provided, and they exacerbate social and
environmental problems.
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Solutions
There is much that can be done to manage parking to increase housing affordability. For more
information see Arigoni, 2001; Russo, 2001; SPUR, 2002; VTPI, 2005; CTOD, 2008.

A paradigm shift (a change in the way problems are defined and solutions evaluated) is
occurring in transportation planning. The old paradigm relied primarily on supply-oriented
solutions (expanding road and parking facility capacity). It assumed that parking problems
should generally be solved by increasing parking supply, usually by raising the minimum parking
requirements for new development. From this perspective, parking demand is an unchangeable
force that must be satisfied, and parking should generally be provided free, with costs
incorporated in building and roadway construction budgets.

The new paradigm places more emphasis on management solutions (“Parking Management,”
VTPI, 2005). It recognizes the need to provide adequate parking, but values strategies which
result in more efficient use of parking resources and reduce the amount of parking needed at a
particular location. From this perspective, too much parking supply is as harmful as too little.
With this approach, parking demand can often be managed in ways that reduce costs and the
need to subsidize parking facilities.

Rather than establishing generous parking requirements to satisfy the maximum potential
demand that may occur during the lifetime of a facility, parking management allows
contingency-based planning, which means that various solutions are identified which can be
deployed if needed. For example, rather than providing 150 parking spaces at a 100 unit
apartment building, as required by conventional standards, the developer might initially supply
80 spaces, along with various parking management strategies, and perhaps some land banked
for constructing additional parking if needed. This approach saves costs and is more responsive
to community needs.

Parking management involves both government agencies (which allow more accurate and
flexible minimum parking requirements, and enforce parking management agreements) and
building developers and managers (which develop and implement parking management
programs). An effective parking management plan usually involves several components.
Examples of parking management strategies are described below. For more information see
VTPI, 2005.

More Accurate and Flexible Requirements

Minimum parking requirements can be more accurate and flexible to better reflect the demand
at a particular location and time. Standards can be adjusted to reflect demographic, geographic
and management factors. For example, standards can be reduced for housing that serves lower-
income people, students and elderly; for housing in more accessible locations (such as near
transit stations and in mixed-use neighborhoods); in buildings that have carshare services, and
where parking is priced. This gives developers and building operators an incentive to use
parking management solutions, by allowing them to save money when they reduce parking
demand.
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Shared Parking

It is often possible for motorists and buildings to share parking facilities, to increase efficiency
and flexibility. For example, 100 residents or employees can often share 70-80 parking spaces,
since at any period in time some are likely to be away. Similarly, an apartment and an office
building can share parking facilities, since the office peak demand occurs during weekdays,
while the apartment’s peak occurs during evenings and weekends,

Local governments can allow developers to pay “in lieu” fees, which help fund off-site municipal
parking facilities, as an alternative to providing on-site parking (Shoup, 1999). This gives
developers more flexibility (allowing better site design and preservation of unique and historic
resources that cannot otherwise accommodate on-site parking), allows parking facilities to be
located where they most optimal for the sake of urban design, and results in more efficient and
cost effective shared parking facilities.

Unbundling

Rather than automatically including a certain amount of parking with building space, parking
costs can be borne directly by users by “unbundling,” which means that parking is rented or sold
separately. For example, rather than renting an apartment with two parking spaces for $1,000
per month, the apartment could rent for $850 per month, plus $75 per month for each parking
space. This is more equitable and efficient, since occupants are not forced to pay for parking
they do not need, and allows consumers to adjust their parking supply to reflect their needs.

Parking can be unbundied in several ways:
e Facility managers can unbundle parking when renting building space.

o Developers can make some or all parking optional when selling buildings. For example,
a condominium can be sold with no parking or just one space, with additional spaces
available for purchase or rent if desired.

e Insome cases it may be easier to offer a discount to renters who use fewer than
average parking spaces, rather than charging an additional fee. For example, an office
or apartment might rent for $1,000 per month with two “free” parking spaces, but
renters who only use one space receive a $75 monthly discount.

e Lease agreements can itemize parking costs. To facilitate unbundling some communities
require that parking be a separate line-item in lease contracts, even if spaces are
automatically included. Once renters become aware of what they pay for parking they
may decide to negotiate changes, perhaps renting fewer spaces or trading parking
spaces with other residents.

e Minimum parking requirements can be reduced for developments with unbundled
parking, which recognizes that, given a choice, many residents will reduce their parking
demand.

e Aninformal approach to unbundling parking is to help create a secondary market for
available spaces. For example, office, apartment and condominium managers can
maintain a list of residents who have excess parking spaces that are available for rent.
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Location Efficient Development

Current lending policies mistakenly treat automobiles owned by a household as financial assets
rather than liabilities, which encourages home buyers to choose automobile-dependent
suburban location over urban locations. Owning one less vehicle saves a household an
estimated $3,000 annually in vehicle costs and $50 per month in parking costs (Hare, 1993).
“Location Efficient Mortgages” recognize these saving in housing loans, eliminating a bias that
makes suburban housing appear more affordable than urban housing, despite greater total
(transport and housing) expenses. Cevero (1996) finds that there is unmet market demand for
such housing, particularly near transit stations. CTOD (2008) describe various ways to maximize
the value of transit-oriented, infill development.

Carsharing

Carsharing refers to automobile rental services intended to substitute for private vehicle
ownership. It makes occasional use of a vehicle affordable, even for low-income households,
while providing an incentive to minimize driving and rely on alternative travel options as much
as possible. Where carsharing services are available, some households reduce their vehicle
ownership, either shifting from two to one vehicle, or from one to zero vehicles. Residential
developers and building operators can encourage carsharing by providing free or discounted
parking for carshare vehicles, or by offering subsidized memberships in carshare organizations
to residents.

Carfree Planning (“Car-Free Planning,” VTPI, 2005)

Some planners are experimenting with “car free” housing developments specifically designed to
accommodate households that do not own a motor vehicle and take advantage of community
benefits of reduced vehicle traffic (such as using land that would be needed for parking in an
automobile-dependent area for common greenspace).

Overflow Parking

It is often possible to reduce parking requirements by identifying ways to manage occasional
peak demands. For example, a building operator may provide information to residents on
“overflow” parking options for guests (for example, when they have a party), or for residents
who purchase addition vehicles, such as a trailer or collector car. This may involve sharing
agreements with other buildings nearby, or information on commercial parking and storage
facilities in the area.

Transportation Management Associations

Transportation Management Associations (TMAs) are private, non-profit, member-controlled
organizations that provide transportation services in a particular area. TMAs provide an
institutional framework for transportation and parking management programs, including
parking brokerage services which help building operators share, trade, lease and rent parking
facilities. They are usually more cost effective than programs managed by individual businesses.
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Parking Utilization Studies

To evaluate the appropriateness of current parking requirements it is useful to perform parking
utilization studies, that is, surveys of parking facilities to determine how many spaces are
occupied during peak demand periods. For information on such studies see Parking Generation
(ITE, 2004). For residential uses, peak demand occurs during weekday evenings or on weekends.

Students in a University of Victoria planning course performed residential utilization studies of
multi-family residential buildings as an assignment (this was easy since most lived in such
buildings or had friends that did). These surveys indicate that, for the 33 buildings studied, only
54% of the available parking spaces were occupied during peak periods, and if these buildings
had the number of parking spaces required by current minimum parking requirements (based
on a standard of 1.5 parking spaces per unit), only 46% of those parking spaces would be
occupied. Figure 15 illustrates the results.

Figure 15 Parking Utilization Versus Supply and Requirements
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This figure shows the number of parking spaces used, currently supplied, and required for new
construction at various multi-family residential buildings in Victoria, British Columbia.

Several sites have peak-period parking utilization below 50%, and many parking facilities have
spaces that are obviously never used. Investigators reported that some motorists park on the
street to avoid using less convenient spaces behind buildings. Only five of the 33 sites report
frequent conflicts over parking, and these often involve particular spaces (i.e., those considered
most convenient or safe), not overall parking supply. Some investigators reported, based on
their own or friends’ experiences, that some residents will use a parking space if it is supplied
with the unit, but if a fee is charged they will reduce their vehicle ownership or storing their
vehicle at their family home during the school year.
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Affordable Housing Opportunities

There are many possible ways to make housing more affordable, including direct housing
subsidies for lower-income people, indirect subsidies such as rent controls, and various ways of
reducing housing production costs. Some of these strategies are more efficient and equitable
than others. Subsidies by themselves tend to be unfair and inadequate. In a typical community
10-20% of households face housing affordability problems, including those who are working
poor or on a fixed income. It is unrealistic to provide full subsidies to all who want and deserve
more affordable housing. As a result, such programs are often arbitrary, favoring some
disadvantaged groups but not others.

A much more effective way to provide affordable housing is to reduce construction costs for
moderately-priced new units. This increases housing affordability both directly (by reducing the
costs of new housing) and indirectly by increasing affordable housing supply. The added units
do not all need to be “affordable” themselves, but they free up the older stock of housing to be
truly affordable. In urban area where land costs are high, the best way to increase affordability
is to minimize land requirements per unit by increasing density and reducing parking facility
requirements. Table 6 illustrates how density and parking affect the amount of land required
per unit and the number of units per acre for various number of floors, with and without
surface parking. This shows how even modest increases in density (say, from two to three or
four stories) and reductions in surface parking can significantly reduce land requirements.

Table 6 Land Area Per Unit
Housing Type | Without Surface Parking With Surface Parking
Sq. Feet Units Per Acre Sq. Feet Units Per Acre

1/2 Acre Single-family 21,780 2 21,780 2
1/4 Acre Single-family 10,890 4 10,890 4
Small-lot Single-family 5,445 8 5,445 8
Two-Story Duplex 3,630 12 3,630 12
Three-Story Townhouse 1,000 44 1,333 33
Four-story Condominium 450 97 783 56
Medium-Rise Condominium 225 194 558 78
High-Rise Condominium 113 387 446 98

Increased density and reduced parking requirements significantly reduce unit land requirements. This
assumes that one-third of parcel is devoted to setback, and 333 square feet per surface parking space.

Table 7 illustrates the cost of providing these units and the number that could be subsidized
with a $10 million budget, assuming land costs average $1,000,000 per acre and each units
costs $100,000 to construct. The number of units that can be provided with a given subsidy
increases more than five hundred percent with increased density and reduced parking. The
largest cost reductions occur with shifts from low- to medium-density, indicating that
affordability does not require high-density, high-rise housing.
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Table 7 Costs Per Unit and Subsidized Households
Housing Type

Victoria Transport Policy Institute

With Surface Parking

Without Surface Parking

Cost Per Unit Subsidized Units Cost Per Unit Subsidized Units
1/2 Acre Single-family $1,100,000 17 $1,100,000 17
% Acre Single-family $600,000 29 $600,000 29
Small-lot Single-family $350,000 44 $350,000 44
Two-Story Duplex $266,667 55 $266,667 55
Three-Story Townhouse $161,203 77 $145,914 81
Four-story Condominium $135,950 85 $120,661 91
Medium-Rise Condominium $125,620 89 $110,331 95
High-Rise Condominium $120,455 91 $105,165 97

Increased density and reduced parking requirements significantly reduce the costs of producing
housing and the number of units that can be produced for a given subsidy.

These benefits increase further if subsidy is distributed as a match grand. For example, if we ask
occupants to pay $100,000, either toward purchasing the unit or about $400 per month in rent,
the number of units that can be provided by the subsidy increases to many hundreds.

Table 8 Subsidized Household With Matching Grants

Housing Type

With Surface Parking |

Subsidy Per Unit Subsidized Units

Without Surface Parking

Subsidy Per Unit

Subsidized Units

1/2 Acre Single-family $1,000,000 20 $1,000,000 20
1/4 Acre Single-family $500,000 40 $500,000 40
Small-lot Single-family $250,000 80 $250,000 80
Two-Story Duplex $166,667 120 $166,667 120
Three-Story Townhouse $61,203 327 $45,914 436
Four-story Condominium $35,950 556 520,661 968
Medium-Rise Condominium $25,620 781 510,331 1,936
High-Rise Condominium $20,455 978 $5,165 3,872

Increased density and reduced parking requirements significantly increase the number of
households that can benefit, assuming that lower-income residents pay a share of costs. (“Sub.
Units” = Subsidized Units)

The benefits of infill, density and reduced parking costs become even larger and more logical if
we evaluate affordability in terms of combined housing and transportation costs. Location
decisions often involve trade-offs between housing and transportation costs: land and therefore
housing costs are often lower at the urban fringe where transportation costs are highest.
Residents of such locations typically pay several thousand dollars a year in vehicle expenses.
Increased density and reduced parking requirements allow more moderate- and low-income
households to choose homes in accessible locations where their transportation costs are
minimized, saving thousands of dollars. True affordability is therefore where housing is
affordable and automobile ownership and use can be reduced.

Current, generous levels of parking supply in growing urban areas provide an unintended land

bank that, with more efficient management could be used to create location-efficient housing
{Shoup, 2005). With improved design and management many retail malls, commercial districts
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and other urban centers could reduce the amount of land devoted to parking facilities by 20-
40%, or even more (“Parking Management,” VTPI, 2005). Parking lots are often the largest
single largest land use in such areas, typically using 30-50% of land area. In many situations,
more efficient management would allow many acres of land to be developed within or near
these urban centers, which is ideal for location-efficient, truly affordable housing, that is,
housing located in accessible, multi-modal areas where residents can minimize their
transportation costs by relying on walking, cycling, public transit, taxi and carsharing. Such
locations are also appropriate for people with disabilities or other constraints on their ability to
drive. Similarly, land currently used for urban parking may be appropriate for mixed-use
residential, commercial and institutional development, allowing more compact retail and
employment centers that are more accessible by walking and public transit. This type of infill
development reflects Smart Growth and New Urbanist planning principles (“Smart Growth” and
“New Urbanism,” VTPI, 2005; King, 2008).

With better design and management, much of the urban land currently devoted to parking could
be used for other purposes. It is ideal for location-efficient infill residential and mixed-use
development, creating truly affordable housing where residents can minimize their transport
costs. People with limited mobility can particularly benefit by living close to public services.

i g
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Examples and Case Studies
Examples of parking management for residential affordability are described below.

Condominium Parking Requirements (Energy Pathways 1994)

Since 1979 Mississauga, Ontario’s zoning code required 2.0 parking spaces per candominium
unit, 1.75 for residents and 0.25 for visitors, estimated to be 7-17% of the total housing costs. A
detailed study conducted at 34 typical condominiums tracked parking supply and demand, unit
occupancy, transit proximity, surrounding land uses, and concerns about parking.
Questionnaires were mailed to all 5,600 residents, of which 800 were returned, and all building
managers, of which 16 were returned. It found that parking supply was 20% higher, and the
existing standard was 35% higher, than residents’ vehicle ownership. The study recommended
revised parking standards illustrated in Table 9 which were adopted in 1994,

Table 9 Recommended Parking Standards
Unit Type Resident Spaces Visitor Spaces  Total Spaces

Studio 1.0 0.25 1.25
Bachelor 1.0 0.25 1.25
One Bedroom 1.16 0.25 1.41
One Bedroom Plus Den 1.3 0.25 1.55
Two Bedroom 15 0.25 1.75
Two Bedroom Plus Den 1.70 0.25 1.95
Three Bedroom 1.75 0.25 2.0

Affordable Residential Development (SPUR 1998)

Table 10 illustrates how tradeoffs between housing and parking affect the costs of medium-rise
(four stories maximum) housing on a 3-acre parcel in an urban neighborhood. As the number of
surface parking spaces increases, the number of housing units declines and costs rise. Using
underground parking reduces land requirements but significantly increases construction costs.
As a result, it is impossible to provide affordable rents while meeting conventional parking
requirements.

Table 10 Residential Development Options
Option 1 Option 2 Option 3 Option 4
Housing Units 50 40 30 50

Parking 25 {surface) 40 (surface) 40 (surface) | - 50 (underground)
Cost Per Unit $50,000 $60,000 $75,000 $80,000
Monthly Rent $312 5375 5468 $500

Generous minimum parking requirements also impose costs on non-profit developments
(Nelson/Nygaard, 2002). To provide housing priced at $80,000 per unit (for a monthly mortgage
of about $700), a subsidy of only $4,000 would be needed if no parking is required, a $12,792
subsidy would be required for one parking space per unit, and a 526,251 subsidy for two
parking spaces. A given housing subsidy fund can benefit about 6.5 times as many households
with no parking spaces compared with 2 spaces per unit.
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Parking Impacts On Appartment Affordability (London and Williams-Derry 2013)
Analysis of 23 recently completed Seattle-area multifamily housing developments

reveals that the practice of providing abundant “cheap” parking actually makes housing more
expensive, particularly for lower-income tenants who don’t own cars. This analysis shows that:

e Seattle-area apartment developers build far more parking than their tenants need.
Across all developments in our sample, 37% of parking spaces remained empty during
the night, the time of peak demand for residential parking. Every development had
nighttime parking vacancies, and four developments had more than twice as many
parking spots as parked cars.

e  Many tenants don’t own cars. On average, the developments in our sample had 20%
more occupied apartments than occupied parking spaces—a rockbottom estimate for
the share of apartments whose tenants don’t park on-site. In all, 21 of the 23
developments had more occupied apartments than parked cars.

e Multifamily developments lose money on parking. No development in our sample was
able to recover enough parking fees to recover the full estimated costs of building,
operating, and maintaining on-site parking facilities. Car-free tenants still pay for
parking.

e Landlords’ losses on parking—calculated as the difference between total parking costs
and total parking fees collected from tenants—add up to roughly 15% of monthly rents
in our sample, or $246 per month for each occupied apartment. Because landlords
typically recoup these losses through apartment rents, all tenants—even those who
don’t own cars—pay a substantial hidden fee for parking as part of their monthly rents.

Harris Green Redevelopment (www.city.victoria.bc.ca)

In 1997 the city of Victoria, BC sponsored a community planning project to encourage
redevelopment in the Harris Green neighborhood near downtown. Minimum parking
requirements were eliminated there. In subsequent years numerous condominiums and
apartments were constructed. To minimize costs and accommodate the large portion of
residents who own no vehicles, most units are sold or rented without parking. Residents rent
parking spaces if they need them. Developers find that they need only about 0.5 parking spaces
per unit, as opposed to 1.0 to 2.0 in conventional multi-family buildings.

Soma Studios and Apartments (www.dbarchitect.com)

The new five-story building at 8th and Howard in San Francisco combines 74 affordable family
apartments and 88 small studios, a child care center and a market, providing 246 bedrooms and
24,000 square feet of commercial space on one acre. The building contains a 66-space parking
garage, 0.38 spaces per unit, with parking rented separately from housing units. Unbundled
parking freed up space for the childcare center and neighborhood retail, and significantly
reduced apartment rents.
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Redeveloping Transit-Station Area Parking Lots (CNT 2006)

The study, Paved Over: Surface Parking Lots or Opportunities for Tax-Generating, Sustainable
Development?” (www.cnt.org/repository/PavedOver-Final.pdf ), evaluates the potential
economic and social benefits if surface parking lots around rail transit stations were developed
into mixed-use, pedestrian friendly, transit-oriented developments. The analysis concludes that
such development could help to meet the region’s growing demand for affordable, workforce,
senior, and market rate housing near transit, and provide a variety of benefits including
increased tax revenues and reduced per capita vehicle travel. The parking lots in nine case
studies are estimated to be able to generate 1,188 new residential units and at least 167,000
square feet of new commercial space, providing additional tax revenues, plus significant
reductions in trip generation and transportation costs compared with more conventional
development.

9-x-18 Affordable Housing Research (www.pro-arch.com/9-x-18-AFFORDABLE-
HOUSING-RESEARCH)

9x18 is a study of how current New York City parking requirements conflict with the City’s urban
design and affordable housing goals, and it asks whether code change could help create more
affordable housing. The project estimates the potential of existing surface parking lots on New
York City Housing Authority (NYCHA) land in strategic locations throughout the city as an
untapped resource for development. It estiamtes that there is 20,360,000 square feet of
surface level parking on NYCHA sites, much of which is under-utilized. The project considers
several ways that this land can help address affordable housing goals by reducing parking
requirement burdens on developers and generating revenue to help preserve affordable
housing. At the same time, strategic infill developments present opportunities to better
integrate NYCHA sites into the surrounding urban context and neighborhood. The study
visualized an analysis of existing zoning regulations and proposed fine-grained alternatives that
consider the size and type of unit, proximity to transit, the level of affordability, and other
relevant factors to further refine parking regulations in new construction.

Renter Parking Costs

Gabbe and Pierce (2016), used national American Housing Survey data to investigate parking
costs imposed on renter households. They estimate that renter households garage parking costs
average approximately $1,700 annually, or an additional 17% of a housing unit’s rent, imposing
$440 million direct deadweight loss for carless renters. They suggest that cities reduce or
eliminate minimum parking requirements, and allow and encourage landlords to unbundle
parking costs from housing costs.

Residential Garage Conversions (www.ci.santa-cruz.ca.us/pl/hcd/ADU/adu.html)
Santa Cruz, CA has a special program to encourage development of Accessory Dwelling Units
(ADUs, also known as mother-in-law or granny units), which often consist of converted or
expanded garages, to increase housing affordability and urban infill. The city has ordinances,
design guidelines and information materials for such conversions. Smallworks
(http://smallworks.ca) is a Vancouver, BC construction firm that specializes in small lane-way
(alley) housing, which are often converted garages.
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Parking Management for More Affordable Housing
(www.huduser.org/rbc/newsletter/vol7iss2more. html)

A variety of parking management strategies are being adopted to increase housing affordability
and help achieve other planning objectives. These strategies include reduction or elimination of
minimum parking requirements based on density, car ownership rates, and availability of public
transit; allowing shared parking; and unbundling parking from housing. Specific examples are
discussed below.

San Francisco, California

San Francisco is a transit-friendly city that has retained its historic character and walkable
neighborhoods. According to the 2000 Census, 30% of total San Francisco households,
and more than 50% of households in transit-rich areas, are car-free. A 1997 University of
California study found that single-family housing without off-street parking sold for an
average of $46,391 less than housing with off-street parking, and so were affordable to
24% more area households. The city revised its parking requirements to help reduce
traffic congestion and increase downtown area housing affordability. Revisions
eliminated minimum parking requirements for downtown housing, and established
maximum parking of ane space for four units. Other strategies include car-sharing
programs and requiring developers to unbundle parking from housing costs. Reduced
parking requirements for Rich Sorro Commons, a mixed-use project with 100 affordable
units for low-income families, resulted in additional space for a childcare center and retail
stores, generating about $132,000 in additional revenue. The childcare center is
especially beneficial to low-income families, and the additional revenue makes housing
units more affordable.

Seattle, WA

Half the households in Press Apartments on Capitol Hill's Pine Street in Seattle, WA own
no vehicles, leaving 60% of its parking spots unoccupied. In 2006, Seattle reduced parking
required in mixed-use neighborhoods, and eliminated minimum parking requirements in
downtown areas to increase housing opportunities and encourage pedestrian-friendly
neighborhoods. Minimum parking required for affordable housing was reduced to 0.33 —
1.0 space per unit, depending on location and unit size. The city maximum parking
requirements for downtown offices, allows reduced parking for elderly and disabled
housing, and for multifamily developments with car-sharing programs.

Portland, Oregon

Portland, Oregon has implemented various parking management strategies designed to
increase housing density, promote transit-oriented neighborhoods, and support existing
and new economic development. Portland eliminated minimum parking requirements in
the central city district and for sites located within 500 feet of a high-capacity transit
station. The city’s zoning ordinance specifies maximum parking requirements for areas
outside the central city district, which vary depending on the use and the distance from a
light rail station. Other parking measures include shared parking, and reduction from
minimum requirements for car sharing, transit access, and availability of bicycle parking.
Two mixed-use projects located outside Portland’s central city, Buckman Heights and
Buckman Terrace, were able to keep development costs low and increase the number of
affordable housing units by utilizing the city’s reduced parking requirements.
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GreenTRIP Parking Database (http://database.qgreentrip.org)

The GreenTRIP Parking Database measures the number of parking spaces per unit, their
occupancy rates, and the cost of that unused spaces for various residential buildings in the San
Francisco Bay area. The results indicate that there is a significant amount of unused, costly
parking supply which residents must pay for but do not actually want. This reduces housing
affordability. This information can help developers, planners and policy makers better
determine the number of parking spaces that are actually required in a particular type of
development, and therefore avoid unnecessary costs.
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Conclusions

This report indicates that generous, inflexible parking requirements are inefficient and
inequitable, since they fail to provide an expensive resource (parking) in proportion to need
(vehicle ownership). Parking demand varies between households, between neighborhoods, and
over time for individual households. Smaller, lower income households located in accessible
areas tend to own fewer cars. A typical house or apartment unit may at various times house
residents with zero, one, two or three vehicles.

Parking is a costly resource. Parking typically represents 10-20% of the cost of housing. This cost
may be acceptable to most middle and upper income households, which tend to own multiple
vehicles and can afford the extra expense, but for lower income families generous parking
requirements impose significant financial burdens.

Excessive parking requirements impose several costs on society. They increase development
costs of lower-priced housing, reducing housing affordability. Minimum parking requirements
are regressive because they force residents to pay for parking facilities, even if they do not own
a vehicle. They increase vehicle ownership, and therefore problems such as traffic congestion,
accidents and pollution emissions. Generous parking requirements discourage infill
development and increase sprawl, increasing impervious surface coverage and per capita
vehicle travel. They shift lower-income households to suburban and exurban areas where land
prices are low but transport and public service costs are high.

For typical affordable housing in urban locations, where parking represents 20% of residential
build costs and parking demand is less than 50% of conventional parking standards, applying
more accurate and flexible parking requirements can reduce housing costs by 10%, and even
more if additional parking management strategies are implemented. For households that do not
own an automobile, more accurate parking requirements and unbundling parking costs can
reduce rents by 10-20%.

Most households, including those with low incomes, own at least one vehicle and therefore
need residential parking. Even non-drivers want parking for visitors. It is therefore important
that parking policy reforms be realistic and avoid creating new problems. Better parking
management practices have proven successful at reducing residential parking costs, increasing
housing affordability and supporting other strategic land use objectives, such as supporting infill
development, improving community accessibility and reducing sprawl. This involves creating
more accurate and flexible parking standards, unbundling parking from building space so
residents pay for parking facilities based on the number of spaces they actually use, and
appropriate enforcement to minimize spillover problems.

Acknowledgments: The author is indebted to Donald Shoup, Richard Willson, and Patrick Hare,
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STRATEGIES FOR MEETING PARKING DEMANDS FOR AFFORDABLE HousinG DEVELOPMENTS

Los Angeles, CA

Up to 50% reduction in parking for affordable housing units

San Leandro, CA

25% parking reduction for affordable housing units

Santa Barbara, CA

1space per dwelling unit for affardable housing parking maximum

Reduced Parking Minimum Pasadena, CA 25% parking reduction for affordable housing units
for Affordable Hausing Units Boulder, CO Reduction in parking minimum for affordable housing based on site
Denver, CO 25% parking reduction for affordable housing units
Eugene, OR 0.67 spaces per affordable housing habitable room or 3 spaces total for
dwelling unit, whichever is greater based on total available units
Reduced Parking Minimum Berkeley, CA 75% parking reduction for senior or disabled living facility

for Senior Housing

San Leandro, CA

50% parking reduction for senior or disabled living facility

Reduced Parking Minimum
for Affordable Housing in
Proximity to Transit

Los Angeles, CA

Reduced parking minimum to 1 parking space per unit, for a project located
within 1,500 ft of transit and having less than 3 habitable rooms per unit

Portland, OR

No parking minimums for sites within 500 ft of transit service that has less
than 20-minute headways

San Leandro, CA

Additional parking reductions for affordable housing and/or senior/disable
living dwelling units near transit

Santa Clara, CA

25% parking reduction for affordable housing units for developments near
transit stations, containing mixed uses, or participating in a TDM plan

Seattle, WA

20% reduction in parking minimums if development is located within 80 ft of
a transit station .

Reduced Parking Minimum
for Affordable Housing by
Specific Lacation

Seattle, WA

Parking requirement reduced in urban areas

Pasadena, CA

Alternative-parking requirement for all developments that contain affordable
housing units located in Parking Benefit Districts

Parking Maximum for
Affordable Housing

Seattle, WA

Parking maximum of 1 parking space per 2 affordable single-family dwelling
units

Minimum REQuireD PARKING SpacES PER UnNIT

For MulTi-FamiLy DEVELOPMENTS

City Studio AH Studio 1BR AH 1BR 2BR AH 2BR 3BR AH 3BR
Boulder, CO 1.0/DU 1.0/DU 1.0/0U 1.0/0U 1.0/DU 1.0/0U 1.5/DU 1.0/DU
0.67 per AH
habitable room 3 spaces total
Eugene, OR 1.0/DU hgbﬁzbﬁf’r;'jn 1.0/0U hgbﬁzbfl’j’nﬁ::ﬂ 15/oU m(}, sonces 15/0U for dweling
otal for
dwelling unit
Denver, CO 1.0/0U 0.8/bU 1.0/0U 0.8/0u 1.25/0U 1.0/0U 1.5/DU 1.0/0U
Based on Based on Based on Based on
Long Beach; CA 0780 District 1580 District 20U District £0/0u District
Los Angeles, CA 1.0/DU 1.0/0U" 1.0/DU 1.0/0U" 1.5/0U 1.0/0U* 2.0/DU 1.5/DU"
Pasadena, CA 1.0/DU 1.0/0U 20/0U 1.0/0U 2.0/0U 2.0/0U 2.0/00 2.0/0U
San Leandro, CA 1.25/0U 1.0/DU 1:25/DU 1.0/0U 1.25/DU 1.0/0U 1.5/0U 10/0U
Santa Barbara, CA 1.25/0U 1.0/0u 1.5/0U 1.0/0U 2.0/0U 1.0/0U 2.0/00 1.0/0U
Santa Clara, CA 1.0/0U 0.75/0U"" 1.0/0u 1.0/DU" " 2.0/pu 1.5/00™" 2.0/00 1.5/00""
Based off Based off Based off Based off
Seattle, WA el District e District oy District 1.0/0u District

AH = Affordable Housing / * = if near transit station / " = with TDM plan

City of San Diego

AFFORDABLE HOUSING PARKING STUDY
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Fact Sheet #2: Understanding Parking Demands for Affordable Housing

ODUCTION

To understand parking conditions at existing affordable housing
developments, the City of San Diego surveyed residents of existing
affordable housing developments about the number of vehicles
available to each household, vehicle use, travel patterns, number
of persons per household, and the demographic characteristics

of the residents of each household. In addition, a profile of each
housing complex was developed based upon neighborhood
characteristics (land use and transit) and characteristics of each
housing complex. The on-site and off-site parking conditions were
also identified and analyzed. About 2,750 surveys were distributed
to 34 affordable housing developments, with a 37% return rate.

Of those returned, 875 surveys from 21 sites were analyzed. The
results of the analysis provide a foundation for evaluating potential
modifications to parking requirements for future affordable
housing developments,

OF SAN DIEGC

Cn

TyPE oF UNIT

KEY ( MCEPTS

To understand parking demand at affordable housing
developments, the study sought to measure the number of
cars, trucks, and motorcycles that are owned, leased, rented,
or provided by employers for each housing unit. This measure
is referred to as "household vehicle availability.” The number

of vehicles available to each household is important because it
is roughly equal to the number of parking spaces that would be
required. Additional parking needs for on-site staff and visitors
were also analyzed as part of the study. Although household
vehicle availability is an important measure of the needed
number of parking spaces, other factors such as proximity to
transit and neighborhood walkability were found to have an
impact on parking demand and should be considered in making
decisions about parking requirements. Environmental impacts
and costs associated with providing the parking, the surrounding
neighborhood, and policy goals are also important.

TRANSIT AREAOR  PARKING IMPACT

BAsE PARKING

VERY Low INcOME ZoNE
Single-Family Residences
Detached single dwelling unit 2 per dwelling unit na na
Detached housing for senior citizens 1 per dwelling unit na na

Multi-Family Residences

Studio up to 400 sf

1.25 per dwelling unit

1.0 per dwelling unit

1.5 per dwelling unit

1 bedroom / studio over 400 sf

1.5 per dwelling unit

1.25 per dwelling unit

1.75 per dwelling unit

2 bedrooms

2.0 per dwelling unit

1.75 per dwelling unit

2.25 per dwelling unit

3-4 bedrooms

2.25 per dwelling unit

2.0 per dwelling unit

2.5 per dwelling unit

5+ bedrooms

2.25 per dwelling unit

2.0 per dwelling unit

2.5 per dwelling unit

Rooming houses

1.0 per tenant

0.75 per tenant

1.0 per tenant

Boarder and lodger accommodations

1.0 per two boarders or
lodgers

1.0 per two boarders or
lodgers

1.0 per boarders or lodger
in beach impact area

Residential care facility (& or fewer persons)

1 per 3 beds or per permit

1 per 4 beds or per permit

1 per 3 beds or per permit

Transitional housing (6 or fewer persons)

1 per 3 beds or per permit

1 per 4 beds or per permit

1 per 3 beds or per permit

Residential accessory uses: retail sales 2.5 per 1000 &f 2.5 per 1,000 st 2.5 per 1000 sf
Residential accessory uses: eating and drinking establishments 5 per 1,000 sf 5 per 1,000 st 5 per 1,000 st
Source: San Diego Municipal Code, Chapter 14, Article 2, Division &

City of San Diego

ArrorbDABLE HOUSING PARKING STUDY
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Results From Affordable Housing Resident Survey
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AVERAGE VEHICLE AVAILABILITY BY Housing TYPE

—HEE-
AVERAGE HouseHOLD VEHICLE AVAILABILITY

On average, residents of affordable housing do not require as
much parking as is typically required for rental housing in 5an
Diego, which may justify the use of different parking requirements.

Large family and small family affordable housing have significantly
higher average vehicle availability than all other housing types.

20
The results of the study show that the average level of household 18
vehicle availability among survey respondents is almest half the £16
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Survey Respondents All San Diego Rental Units*

* Source: 2005-2009 5. Census Americon Community Survey
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AvVERAGE VEHICLE AVAILABILITY BY UNIT S1z€
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DisTRIBUTION OF RESIDENTS' HOUSEHOLD

VEHICLE AVAILABILITY
Almost half the households surveyed had no vehicle and 38.7%

Larger housing units, measured by number of bedrooms, are likely
to have more residents, more drivers, and higher average vehicle

had only one vehicle. Only 13.7% of households had more than availability.
one vehicle.
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City of San Diego
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AVERAGE VEHICLE AVAILABILITY
TrRANSPORTATION CONTEXT

BY LanD UsE AND

Neighborhood characteristics may influence vehicle ownership
levels in affordable housing developments because people may
not need cars if they can take transit or walk to destinations. The
survey results showed that household vehicle availability is higher
in areas that are less conducive to walking and have more limited
access to transit.

As defined by a combined measure of the land use and
transportation context, suburban areas have the highest mean
vehicle availability and core areas have the lowest, with urban
areas falling in the middle.

| =En

Suburban Areas Urban Areas Core Areas
Least to walking fo walking  Most conducive fo walking
Limited access to fransit Moderate sccess to transit. High access fo ransit
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AVERAGE VEHICLE AVAILARILITY

BY HouseHoLD INCOME RANGE

Vehicle availability is higher in households with greater annual
income.

20
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—-E--
ParkinGg UTiLizaTiON

Overall, most of the affordable housing developments surveyed
have unused parking. On-site parking utilization data indicated
parking was less utilized than the household survey responses
indicated. This is likely because data were collected at one point
in time and the survey was based on the residents’ aggregate
experience. Overall, this indicates parking is oversupplied.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0

Utilization Based
on Survey Responses

Utilization Based
on Field Study

OTHER RESULTS

= Average vehicle availability decreases in atfordable
housing developments with a higher percentage of
residents over the age of 65. However, this is not
considered individually significant because a senior
housing development is likely to have a lower number of
bedrooms AND more residents over 65 years of age.

Licy CONSIDERATION

«  The interrelationship of factors affecting parking demand
at affordable housing is important when making decisions
(e.g., housing type, unit size, location, and walkability).

= Priority should be given to distinct, measurable factors
that are typically evaluated in the project development
review process (e.g., unit size or location).

February 201
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Abstract: Planning for affordable housing is challenged by devel- Article history:

opment policies that assess transportation impacts based on method- Received: November 24, 2016
ologies that often do not distinguish berween the travel patrerns of Received in revised form:
residents of market-rate housing and those living in affordable units. August 24, 2017

Given the public goals of providing affordable housing in areas with Accepred: Ocrober 12, 2017
good accessibility and transportation options, there is a need to reduce Available online: January 5,
unnecessary costs imposed by the potential overestimation of automo- 2018

bile travel and its associated impacts. Thus, the primary objective of
this paper is to examine and quantify the influences of urban charac-
teristics, residential housing type, and income on metrics commonly
used to assess the transportation impacts of new development, namely
total home-based trips and home-based vehicle trips. Using the 2010-
2012 California Houschold Travel Survey, we regressed these metrics
on urban place type, regionally adjusted income, and housing type,
controlling for household size, weekday rravel, and home location. The
results indicate significant reductions in vehicle trip making with lower
incomes and increasing urbanization. These findings support more dif-
ferentiation of affordable and market-rate housing in the development
review process and emphasize the need for development standards to

be more sensitive to the characteristics of future residents and location.

Keywords: Trip generation, affordable housing, transporration im-

pact analysis, low-income, land use

1 Introduction

The development-review process generally requires an evaluation of the anticipated additional transpor-
tation demand that new development places on the system and an assessment of fees or improvements
to mitigate of these impacts. However, industry standard guidelines for assessment of travel demand are
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outlined within the Institute of Transportation Engineers (ITE) Trip Generation Handbook (Institute of
Transportation Engineers, 2014) with data provided by the Trip Generation Manual (Institute of Trans-
portation Engineers, 2012). These professional resources have been focused solely on vehicle uip rates
for these traffic impact analyses.

This approach has long been criticized as having limitations regarding the insensitivity of these
sources to urban contexts, socio-demographics of system users, and non-automobile transportation
choices, despite the wealth of research accumulated on their importance in shaping travel behavior
(Clifton, Currans, & Muhs, 2013; Weinberger, Dock, Cohen, Rogers, & Henson, 2015; Millard-Ball,
2015). As a result of this insensitivity, there may be undue costs placed on affordable housing projects,
as methods may inaccurately estimate higher levels of vehicle use than are actually realized by residents.
In addition, an overestimation of automobile demand may misdirect resources and create environments
that are not supportive of the modes they do use.

There is a need to identify and analyze the extent to which these travel outcomes vary by these
important characteristics. Using the 2010-2012 California Household Travel Survey, this paper explores
how income, built environment measures, household size, and housing type relate to observed travel
behavior, specifically in terms of trip generation (or trip frequency). The goal is to inform the current
affordable housing policy debate by providing the anticipated differences in transportation outcomes
between residents of affordable and market-rate units across different urban contexts. Specifically, we
demonstrate how development policies may unduly penalize these projects if they do not account for
the significantly lower rates of trip generation and use by their residents. Further, our analysis points to
some key considerations for efficiently locating these units in areas that provide greater transportation
choices.

The remainder of the paper is organized as follows. The next section of the paper provides a review
of the policy context and the literature, followed by 2 description of the methodological approach. The
results of two multivariate models examining travel outcomes are described in the fourth section, and
finally a discussion of the trends in the conclusion.

2 Background

Households of limited means have fewer choices in both where they can afford to live and how they can
travel. Nationally, the share of households residing in rental housing rose from 31% in 2005 to 37% in
2015, while household incomes receded back to 1995 levels (Joint Center for Housing Studies, 2015).
The current supply of affordable rental housing has not matched this growing demand, as the rental
vacancy rate has steadily declined while the rental market has tightened (Steffen et al., 2015). Most
developers cannot build new affordable housing stock for low-income households without subsidies to
close the growing gap between their construction costs and tenants’ affordable rents (Joint Center for
Housing Studies, 2015). Moreover, while low-income residents of these rental units may participate
in programs to ease some of the burden of increasing housing costs, they are also likely to face higher
transportation costs or more limited access to employment opportunities, medical needs, and other
necessities (The Center for Neighborhood Technology, 2012).

For example, income is a key determinant of auto ownership (Pucher & Renne, 2003; Giuliano &
Dargay, 2006; Blumenberg & Pierce, 2012). Given their limited access to personal automobiles, low-
income adults are more likely to travel regularly by public transit (Giuliano, 2005). Beyond auto own-
ership, Ong and Houston (2002) found public transit use for commuting and job-searching purposes
corresponds with an inability of low-income adults to access a vehicle and having poor or limited local
bus service. Low-income households reported the cost of transit as a larger problem than households
earning a higher annual income (Giuliano, 2005). As such, low-income groups also tend to walk more
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often for transportation (Pucher & Renne, 2003; Tal & Handy, 2010). Travel patterns resulting from
the limited set of transportation options and household needs of priority populations include fewer
person trips and less distance traveled (Murakami & Young, 1997; Pucher & Renne, 2003).

Constructing affordable housing developments in location-efficient neighborhoods, or those with
environments that support non-automobile travel options, is a strategy for improving the access of
low-income residents to both work and non-work activities. Travel to destinations becomes convenient
as residential densities, public transit accessibility, mixed uses, and supports for pedestrian and cycling
increase and as a result, vehicle ownership and use decline (Holtzclaw, Clear, Dittmar, Goldstein, &
Haas, 2002). In a recent California-based study aimed at addressing the issue of affordable housing as
a climate strategy, Newmark and Haas (2015) found low-income households are likely to reside within
location-efficient areas characterized by smaller dwellings, greater transit accessibility, and lower vehicle
ownership rates. Chatman (2013) suggested that higher development density, greater local access to
shops and services, and less parking could induce households of all income levels to drive less.

Unfortunately, the cost to construct affordable multifamily sites within location-efficient areas is
becoming exceedingly expensive. Regulatory (e.g., zoning restrictions) and financing (e.g., insufficient
government subsidies) obstacles limit the ability of rental housing developers to significantly add afford-
able multifamily housing stock. Accordingly, several cities are currently experimenting with reduced
parking requirements to offer some regulatory relief to developers (Joint Center for Housing Studies,
2015). The construction of multifamily housing with less onsite parking allows developers to build
more housing units for low-income households who are less likely to own vehicles and in urban contexts
where non-automotive travel is feasible (Manville, 2013). Parking construction costs reduce the afford-
able housing supply and result in more expensive housing since these additional costs may be passed on
to renters and/or households may have to pay for a parking space regardless of auto ownership status
(Rowe, Morse, Ratchford, Haas, & Becker, 2014). Together, the impact of space devoted to parking and
parking costs present two major barriers to providing persons of low-income with affordable housing
options with strong regional and local access (Rogers, et al., 2016).

While the travel patterns and needs of low-income households have been documented in research,
this information has yet to be incorporated into methods for reviewing the impacts of new housing de-
velopment (Clifton et al., 2013; Schneider, Shafizadeh, Sperry, 8 Handy, 2013; Dock et al., 2015) and
builds off of research focusing on housing and commercial land uses previously completed in California
(Kimley-Horn and Associates, Inc., Economic & Planning Systems, & Gene Bregman & Associates,
2009; Schneider et al. 2015). The industry standards for estimating transportation impacts are the data
and methods presented in the Institute of Transportation Engineers’ (ITE) Trip Generation Handbook
(2014); but as yet, there are no standard methods or available data to differentiate the transportation
impacts of affordable housing developments (as compared to market-rate housing) across urban, subur-
ban, or rural contexts in the U.S. This research aims to fill this gap by explicitly linking affordable hous-
ing development policies to the kinds of information, albeit limited, used in assessing transportation
impacts during development review.

3 Data and methods

The 2010-2012 California Household Travel Survey (HTS) is used for this analysis. The survey sampled
42,431 households across all fifty-eight counties in California and participants agreed to complete a
one-day travel diary, as well as provide socio-demographic and -economic information. Summaries for
household-level trip making were computed from the trip segment data file by University of California,
Irvine (Rindt, 2015) and provided by Caltrans as part of the HTS.

Based on our interests in linking our analysis to transportation-impact analyses, the travel outcome
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variables selected for the analysis are home-based vehicle trips and home-based person trips, all aggre-
gated at the household level. These are commensurate with information used in state-of-the-practice trip
generation analysis. Although travel behavior research has identified a large number of correlates with
these travel outcomes, we limited the number and type of independent variables to mirror those factors
that are available during development review stage of a project (pre-occupancy) and commonly used in
transportation analyses. The independent variables include household size, dwelling type (single-family/
multifamily housing), day of the week (weekday/weekend), household income (relative to affordable
housing limits) and urban context at the place of residence. We controlled for weekday versus weekend
travel using a single dummy variable because of expected differences in travel patterns between those
two periods. Additionally, we controlled for potential differences in the large metropolitan areas of Los
Angeles and San Francisco due to variations in the regional economies, urban spatial structures, and
transportation options in those places.

4 Income qualifying limits for affordable housing programs

Income data are categorical in the HTS. Thus, the midpoint of each income category associated with a
household was used to represent its income. California’s Official State Income Limits for 2016 were used
to relate each household’s income to the qualifying limits for housing policy programs in each house-
hold’s location and to control for regional economic variations (Bates, 2016). These annual qualifying
income limits are used to determine eligibility for subsidized housing programs in California and are
calculated by the Department of Housing and Community Development based on the US Department
of Housing and Urban Development’s (HUD) specification for below-market rates. Median income for
each county is determined by HUD and based upon U.S. Census Bureau’s American Community Sur-
vey (ACS) data, and a four-person household represents the basis for establishing limits.

Each household was then assigned to one of these income designations: extremely low-income,
very low-income, low-income, median-income, moderate-income, or above moderate-income. These
designations are determined relative to the median family income for a geographic area, known as area
median income (AMI) in California. Extremely low-income households are households whose incomes
do not exceed 30% of the area median income; very low-income households are households whose in-
comes are greater than 30% of AMI and do not exceed 50% of the AMI; and low-income households
are those whose incomes are greater than 51% do not exceed 80%. Moderate-income levels are greater
than 80% and no more than 120% of the county’s AMI.

5 Place types

In this study, we developed a set of place typologies to capture the area-wide differences in the built envi-
ronment based upon a set of indicators known to be associated with travel behavior outcomes, e.g., the
“D’s” (Ewing & Cevero, 2010) and accessibility (Handy, 1993). In order to better guide urban planning
policy, Caltrans developed a suite of qualitative descriptions of place types in their 2010 Smart Mobility
report to illuminate the difference in urban contexts (Caltrans, 2010). We utilized the Smart Mobility
place type descriptions to inform the development of statewide, quantitatively driven place types used in
our analysis. We used built environment data made available by the Environmental Protection Agency’s
Smart Location Database (EPA’s SLDB) at the Census block group geography (U.S. EPA, 2014).

To classify each location into clustered place types, a discriminant analysis was used in order to
place each zone into a unique category. To simplify the method of post-hoc location classification, we
categorized the built environment in each of the 23,190 Census block groups in California based on a
set of six characteristics: the population, employment, and intersection density in addition to percent of
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single-family housing units and proportion of jobs within a half mile of a fixed-service transit stop or 45
minutes via auto travel. Table 1 provides the descriptive statistics for each these measures per place type.

Each block group was then classified as one of five place types based on the variation in these built
environment indicators. The procedure for place type assighment began by selecting all block groups
with 80% of its area in an urban area (as defined by the US Census); those block groups deemed outside
of urban areas were classified as non-urban. Each of six built environment variables were then manually
divided into four intervals—first using standard breaks methods (e.g., Jenks breaks, clustering analysis),
followed by manual modification of segments based upon examination of its distribution spatially. This
inspection was iterative and involved an examination of variation across neighborhoods using online
resources (e.g., Google StreetView); regional definitions of place types, e.g., (Caltrans, 2010); and local
expertise (e.g., discussions within the research team, project panel, and sponsoring agency). Each block
group was then assigned a score between one and four for each of the built environment measures de-
pending on the interval where the calculated value of the measure was situated (e.g., a block group with
no jobs would be given a value of one because it was situated in the category reflecting the lowest level of
employment density). Then, the average of the scores across all six built environment characteristics was
calculated for each block group and was used to assign the block groups into one of the four urban place
types based on this mean interval score. Table 1 provides an overview of the break values used in creating
these place types while Figure 1 displays their spatial representation throughout California.

These place types were then compared with the California results of a cluster analysis at the tract
level conducted by Salon (2015). Generally, the place types were similar to those constructed by Salon,
indicating relatively similar results between the two methods: clustering analysis and mutually exclusive
breaks.

Each household in the study was assigned a place type based upon the classification of the Census
block group of their residential location. Place types are useful for understanding the immediate context
in which travel takes place. However, these places do not exist in a vacuum and the larger metropolitan
structure in which they reside is an important consideration when evaluating travel. For example, an
area categorized as an “urban district” in San Francisco will have similar features as an area in the same
category located in Los Angeles; but the larger urban structure of each metropolitan area will also exert
influence on travel choices. To this end, we introduce controls at the county level to test for the addi-
tional effects of the built environment at a larger scale.

6 Travel outcomes

To evaluate the relationship between household-level travel outcomes (home-based vehicle trips and
total home-based person trips), we regressed each of these outcomes on income, place types, dwelling
type, household size, weekday/weekend travel day, and county (see Table 2 for descriptions of all these
variables). Because the transportation impacts of new development are assessed by the number of dwell-
ing units, each outcome was predicted at a household-level aggregation.

All models were estimated with a negative binomial regression to accommodate the count-based
nature of these data. We controlled for the impacts of individual counties on these trips but only Los
Angeles and San Francisco counties were significant. For each model, interactions between place types,
income categories, dwelling types, and counties were tested, but only those interactions in the home-
based vehicle wip model provided statistical significance for interpretation, and therefore, only these
interactions were included. The square of household size was included to examine the diminishing effect
contributed by each additional person in the household. The statistically significant income category of
Refused or Unknown was included in the models to control for any bias in this group. While developing
the models, the Alkaline Information Criterion (AIC) was used to determine if variables contributed
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to explaining deviance existing in the models—models with decreasing AIC were deemed “improved.”

Table 1: Descriptive statistics and interval score breaks for built environment indicators per place type

Place Type: Urban Core Urban District Urban Suburban Non- Urban
Neighborhood Neighborhood

Indicator Mean SD Mean SD Mean SD Mean SD Mean SD

Population per Acre 67 48 42 25 27 14 11 8 <0 <0

Employment per Acre 58 96 17 41 7 13 2 4 <0 <0

Percent of Single-Family 0.06 0.07 0.19 0.20 0.39 0.25 0.76 0.25 0.81 0.18

Housing

Intersections per Square 213 148 165 111 126 79 85 47 5 8

Mile

Percent of Jobs in 0.5- 0.93 0.21 0.45 0.45 0.19 0.34 0.03 0.13 0.00 0.01

mile of Transit Stop

Number of Jobs in 45 509,569 186,240 513,498 176351 466,294 163,922 211,857 179,250 26,942 45,325

Mins. of Auto Travel

Interval Score Breaks

Population per Acre 80 40 20 <20 N/A
Employment per Acre 100 25 10 <10 N/A
Percent of Single-Family 0.15 0.50 0.75 >0.75 N/A
Housing

Intersections per Square 250 175 100 <100 N/A
Mile

Percent of Jobs in 0.5- 0.95 0.50 0.10 <0.10 N/A
mile of Transit Stop

Number of Jobs in 45 400,000 300,000 200,000 < 200,000 N/A
Mins. of Auto Travel

Mean Interval Score 3 23 2 1 N/A
Break

Number of Block 317 714 3,074 17,151 1,934
Groups

Notes: Sample size (n) is 23,190 US Census block groups.
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Figure 1: Place typologies applied to California
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Table 2: Description of the travel data used in model estimation

Dependent Variables Descriptions Mean Standard Deviation
Home-Based Person Trips Count of daily home-based trips by household 5.21 4.73
(any mode)
Home-Based Vehicle Trips ~ Count of daily home-based vehicle trips by 2.99 2.66
households
Independent Variables Descriptions Proportion'
County
Los Angeles Respondent lives in Los Angeles County 20%
San Francisco Respondent lives in San Francisco County 3%
Multifamily Housing Unit ~ Respondent lives in a multifamily housing unit 15%
Household Size Size of respondent’s household 2,57
Household Size Squared Size of respondent’s household, squared 8.50
Weekend Travel (Fri-Sun) Travel day was Friday, Saturday, or Sunday 43%
Household Income
Above Moderate-Income > 120% of the area median income 40%
Moderate-Income 81-120% of the area median income 149
Low-Income 51-80% of the area median income 15%
Very Low-Income 31-50% of the area median income 10%
Extremely Low-Income < 30% of the area median income 12%
Refused or Unknown 99%
Place Type See descriptions in the text
Urban Core 2%
Urban District 2%
Urban Neighborhood 9%
Suburban Neighborhood 73%
Non-Urban 15%
Automobile Mode Share by Proportion Trips (n)
Place Type
Urban Core 41% 3,551
Urban District 62% 6,378
Urban Neighborhood 74% 25,299
Suburban Neighborhood 88% 227,271
Non-Urban 92% 39,074

Notes: "Toral households: 42,426
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Table 3: Negative binomial regression model estimates for total home-based person trips (any mode) and total home-
based vehicle trips

Travel OQutcome: Home-Based Vehicle Trips Home-Based Person Trips (Any Mode
Model 1 Model 2
Variable B SE p Exp(B) B SE p Exp(B)
Intercept -0.35 0.07 0.00 0.71 0.37 0.04 0.00 1.44
County
San Francisco -0.25 0.04 0.00 0.77 0.04 0.03 019 1.04
Los Angeles 0.43 0.10 0.00 1.53 -0.01 0.01 0.21 0.99
Multifamily Housing Unit -0.17  0.01 0.00 0.84 0.00 001 094 1.00
Household Size 0.53 0.01 0.00 1.70 0.70 0.01 0.00 2.02
Household Size Squared -0.05 0.00 0.00 0.96 -0.05 000 000 0.95
Weekend Travel (Fri-Sun) -0.18 0.01 0.00 0.83 -0.09 0.01 0.00 0.91
Household Income
Above Moderate-Income (base) (base)
Moderate-Income -0.09 0.01 0.00 0.92 -0.07  0.01 0.00 0.93
Low-Income -0.16 0.01 0.00 0.85 -0.12  0.01 0.00 0.89
Very Low-Income -0.34 0.02 0.00 071 -0.21 001 0.00 0.81
Extremely Low-Income -0.60 0.02 0.00 0.55 -0.23 0.01 0.00 0.79
Refused or Unknown -0.19 0.02 0.00 0.82 -0.14 001 0.00 0.87
Place Type
Urban Core (base) (base)
Urban District 0.47 0.08 0.00 1.60 -0.01 0.04 073 0.99
Urban Neighborhood 0.64 0.07 0.00 1.90 -0.03 004 036 0.97
Suburban Neighborhood 0.69 0.07 0.00 2,00 -0.08 004 003 0.92
Non-Urban 0.52 0.07 0.00 1.69 -0.28 004 0.00 0.75
Interaction Variable
Los Angeles County *
Urban District -0.33 0.11 0.00 0.72
Urban Neighborhood -0.42 0.10 0.00 0.66
Suburban Neighborhood -0.41 0.10 0.00 0.66
Non-Urban -0.49 0.12 0.00 0.61
Model Summary
Observations (n) 41,021 41,021
Deviance 50,351.47 49,600.21
Alkaline Informarion 173,521.38 206,792.82
Criterion
Log Likelihood -86,739.69 -103,379.41
7 Results

‘The model results are presented in Table 3. Models 1 and 2 are negative binomial models regressing
home-based vehicle trips and home-based person trips respectively upon the independent variables. To
interpret the effect size of the model coefficients, we examine the exponent of the coefficients, which,
for both model types allows us to examine the relationship of each variable with the respective travel
outcome. For example, when values of exp(B) are higher than one, this indicates a positive relationship
between the travel outcome measures and the corresponding independent variable and vice versa.

The results show high levels of significance for nearly all of the independent variables with a few
notable exceptions. The square of household size as well as the main effect are significant, in both the
estimated coefficients as well as the conuibution to explaining variance and deviance in the models.
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While the main effects of household size indicate a positive relationship in the models, the square of
household size is negative, indicating a diminishing relationship between each additional member of
the household and each outcome—potentially representing the transportation efficiencies existing in
multi-member households.

As households locate farther from the urban core (rreated here as a base case), they make increasing
vehicle trips. As their income decreases relative to the county median, households tend to make fewer
trips and are less likely to drive. Compared to their single-family housing counterparts, households that
live in multifamily units make approximately 16% fewer home-based vehicle trips.

We observe a significant mediating relationship of a Los Angeles County indicator on place type
for home-based vehicle trips (Model 1), suggesting a significant relationship between place types and
each outcome for Los Angeles (LA) County, compared with all other counties. These results indicate
households in the urban core and urban district in Los Angeles make approximately 54% and 10%
more home-based vehicle trips than those in the same place types in other areas of the state (except San
Francisco). For urban and suburban neighborhood place types, households in LA make approximately
1-2% more home-based vehicle trips compared with other areas of the state. In non-urban areas, LA
households generate approximately 6% fewer trips compared to non-urban areas in the rest of the state.
Houscholds in San Francisco generally make 23% fewer home-based vehicle wips for all place types
compared to households in all other counties. Although we tested the contribution of mediating ef-
fects of San Francisco County with place types, there was not enough evidence to suggest a significant
relationship.

To better illustrate the magnitude of these effects of the independent variables, the predicted travel
outcome of home-based vehicle trips is shown in Table 4. The effects are shown relative to a four-person
household with an income above the moderate level, living in a single-family housing unit in a suburban
place (the base case). These results are also plotted against the trip data provided in the ITE Trip Genera-
tion Manual (Institute of Transportation Engineers, 2012) for Land Use Code (LUC) 220 Residential
Apartment in Figure 2. This graphic illustration shows the degree of overestimation of vehicle trips when
urban context and resident incomes are not included.

There have been recent advances in the way that we assess the transportation impacts of new devel-
opment. Many cities are moving away from reliance solely on vehicle trip data provided by ITE’s 7iip
Generation Manual and collecting new multimodal data for a variety of land uses. In the latest edition
of the Trip Generation Manual (9th edition), recommended practice is to start with assessment of the
person trips generated by a development and then estimate how those trips are distributed across various
modes. For this reason, we estimate models of home-based person trips in Table 3, Model 2.

The most notable result for the person trip estimation is that they appear to be less sensitive to place
type than vehicle trips. Here, the parameter estimates for urban district and urban neighborhood are
not significantly different from urban core (the base case). Suburban and rural places have significantly
different and decreasing impacts on person trips. This is somewhat consistent with the notion put forth
by ITE and others that residential person trips should be less variable by urban place type (Currans,
2017; Institute of Transportation Engineers, 2014), unlike the distribution of trips across various modes
(including vehicle trips). This consistency across urban areas may be due to people substituting vehicle
trips for walk, bike, and transit trips in more urban areas. Home-based person trip frequencies are also
sensitive to income, with trip rates decreasing as income decreases. This suggests that although person
trip rates may be a better starting point for evaluating site-level trip generation, the methods for evaluat-
ing transportation impacts should still consider socioeconomics of trip makers in the analysis.
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Table 4: Predicted home-based vehicle trips (Model 1) refative to base case scenario
Income Category Non-Urban Suburban Urban Urban District Urban Core
Neighborhood  Neighborhood
Single-Family Dwellings
Extremely Low-Income 46% 55% 52% 44% 27%
Very Low-Income 60% 71% 67% 56% 35%
Low-Income 72% 85% 81% 68% 42%
Median/Moderate-Income 7% 92% 87% 73% 46%
Above Moderate-Income 84% 100% 95% 80% 50%
Multifamily Dwellings
Extremely Low-Income 39% 46% 44% 37% 23%
Very Low-Income 50% 60% 57% 47% 30%
Low-Income 60% 71% 68% 57% 36%
Median/Moderate-Income 65% 77% 73% 61% 38%
Above Moderate-Income 71% 84% 80% 67% 42%
Residential Apartment (LUC 220) Weekday Demand
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Figure 2: I'TE residential aparement (LUC 220) weekday vehicle trips compared to home-based vehicle trip estimates from

Model 1

8 Implications for affordable housing development

Many impact fee rates are developed using methodologies based upon vehicle trip estimates from ITE. If

these rates are not sensitive to the issues we have been discussing—urban context and socioeconomics—

they assume that all housing development will have same impact. Some fee structures fail to distinguish
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between multifamily and single-family development and assess the same fees on all residential develop-
ment. To further demonstrate the implications of these shortcomings on development costs, we extend
this analysis to consider the impact fees in two case study areas—Sacramento and Pasadena, California.
We obtained the most recent impact fees for these locations (City of Sacramento, 2017; City of Pasa-
dena, 2015) and adjusted them relative to the differences in travel outcomes by income and place type
using the comparisons from Table 4. Table 5 shows the amount that each unit would be over-assessed
based upon the relative differences in travel impact for the location and income of residents.

We did not control for any programs, discounts, or overlay zones that these jurisdictions may have
in place to reduce fees for affordable housing or developments that are efficiently located with respect to
transportation options. This exercise is strictly meant as an example to illustrate the potential additional
costs that may be incurred by developers when impact analysis fails to control for differences in travel
by income and location.

When one considers that most affordable housing development is multifamily and thus has many
units per development, these errors can accumulate and have a marked impact on cost. For example, a
developer of a 50-unit affordable apartment building targeted for residents in the low-income category
in an Urban District neighborhood in Pasadena would be overcharged $59,238 in transportation im-
pact fees. That same development in Sacramento would be overcharged $13,353. This number is lower
because Sacramento has different rates for single-family and multifamily housing; thus, accounting ex-
plicitly for some of the travel differences between residents of different dwelling types which is corrobo-
rated by our analysis. These are not insignificant amounts in a project pro forma particularly given that
fees are assessed for other urilities and services beyond transportation.

9 Discussion and conclusion

With an interest in contributing to affordable housing development policies, this analysis examined
and quantified the relative influences of urban place type, residential dwelling type, and income on the
travel outcomes that are most relevant in evaluating the transportation impacts of new developments.
These results show significant differences in these travel outcomes between income groups and a strong
association with place type, as well as contribute to understanding the interaction effects between the
two. This strongly suggests that applying traditional methods and data to evaluate the transportation
impacts of affordable housing developments will overestimate vehicle use and likely result in excessive
fees and unwarranted mitigations.

The significant mediating relationship of LA County on place type also indicates that there is some-
thing about the relationship between residents and the built environment that results in significantly dif-
ferent home-based vehicle trips, even with a similar built environment. This may indicate that metropol-
itan structute or regional accessibility should be considered in addition to the local contextual variables.
Another possible interpretation may have to do with the variation existing in categorical definitions of
place—a common simplification of continuous, highly correlated variables to derive something more
easily applied and assessed in practice. Either way, these results suggest that aggregating nationally col-
lected data without providing more detailed contextual information—e.g,, city or county, continuous
built environment measures—may result in severe over- or under-estimation of behavior due to regional
differences in how residents interact with similar built environments.

This analysis is not without limitations. First, our analysis was not conducted with explicit data
from residents of affordable housing. Rather, we used income designations to identify houscholds that
would qualify to live in affordable housing in their area and discriminated by dwelling type. As a result,
our conclusions may overstate the trip making differences because residents of affordable housing may
have lower housing costs than similarly situated houscholds living in market-rate housing and thus may
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have more resources to devote to activities and travel.

Second, our models are not intended to be sensitive to the full complement of household resources,
environmental conditions and policies known to impact travel behavior. Despite having access to much
of this information for the households in our data, we specifically limited our choices of independent
variables to those that would be available to an analyst at the time a new development is proposed and
under review. In those cases, the development is not yet built and thus the specific characteristics of the
household are unknown, other than the targeted income qualifying limits for the housing, Third, we do
not consider the role of self-selection bias in these results. However, low-income households have more
constrained choices in where to live and perhaps self-section bias considerations can be relaxed. Fourth,
while we considered on-site parking requirements in our discussion we were not able to include parking
information as a variable in our model. Any data collected for an alternative rate study will be submitted
to the City as a part of the ofhcial record and may be used in future rate calculations. The relationship
berween on-site parking requirements, vehicle ownership and trip generation warrants additional study.
Finally, the development of place types was based upon the context of California and thus, may not fully
represent the environments in other locations. Regardless, the findings here offer important direction for
housing and wransportation policy in the United States more broadly.

The contribution of the models estimated in this paper is that they are a) sensitive to regionally ad-
justed household incomes and the characteristics of the proposed sites, and b) based upon the observed
travel behavior of residents, rather than merely vehicle counts. Therefore, using these results to estimate
the travel outcomes for new housing developments may provide more robust estimates than the exist-
ing tools available today. These results also punctuate the need to understand how commonly used trip
generation data vary from one region to the next. Without detailed information about how ITE’ rates
developed from sources across the nation were derived (e.g., urban and social context), application of
these methods in urban areas may place additional burden on low-income housing developers and the
corresponding residents.
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Table 5: Amount of overassessment of impact fees relative to travel impacts

City of Sacramento

Income Category Suburban Urban Urban District Urban Core
Neighborhood Neighborhood

Over-assessment  Over-assessment  Over-assessment  Over-assessment

per unit per unit per unit per unit
Single-Family Dwellings - Transportation impact fee of $1,182.00 per unit
Extremely Low-Income $533 $566 $665 $858
Very Low-Income $344 $387 $515 $764
Low-Income $178 $230 $382 $681
Median/Moderate-Income $99 $154 $319 $641
Above Moderate-Income $0 $60 $240 $592
Multifamily Dwellings - Transportation impact fee of $827.00 per unit
Extremely Low-Income $446 $465 $523 $636
Very Low-Income $334 $360 $434 $581
Low-Income $237 $267 $357 $532
Median/Moderate-Income $190 $222 $319 $509
Above Moderate-Income $132 $167 $273 $480
City of Pasadena
Income Category Suburban Urban Urban District Urban Core

Neighborhood Neighborhood

Over-assessment  Over-assessment  Over-assessment  Over-assessment

per unit per unit per unit per unit
Single-Family Dwellings - Impact fee of $2,747.20 per residential unit
Extremely Low-Income $1,240 $1,317 $1,546 $1,994
Very Low-Income $801 $900 $1,196 $1,775
Low-Income $415 $534 $888 $1,582
Median/Moderate-Income $229 $358 $741 $1,489
Above Moderate-Income $0 $140 $558 $1,375
Multifamily Dwellings - Impact fee of $2,747.20 per residential unit
Extremely Low-Incote $1,480 $1,545 $1,737 $2,114
Very Low-Income $1.111 $1,195 $1,443 $1,930
Low-Income $787 $887 $1,185 $1,768
Median/Moderate-Income $631 $739 $1,061 $1,690
Above Moderate-Income $438 $556 $907 $1,594
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Cutting the Cost o][
Par]eing Requirements

DONALD SHOUP

A city can be friendly to people or it can be friendly to cars, but it can't be both.

Enrique Peiialosa

t the dawn of the automobile age, suppose Henry Ford and John D. Rockefeller had

hired you to devise policies to increase the demand for cars and gasoline. What
planning regulations would make a car the obvious choice for most travel? First, segregate land
uses (housing here, jobs there, shopping somewhere else) to increase travel demand. Second,
limit density at every site to spread the city, further increasing travel demand. Third, require
ample off-street parking everywhere, making cars the default way to travel.

American cities have unwisely embraced each of these car-friendly policies, luring people
into cars for 87 percent of their daily trips. Zoning ordinances that segregate land uses, limit
density, and require lots of parking create drivable cities but prevent walkable neighborhoods.
Urban historians often say that cars have changed cities, but planning policies have also changed
cities to favor cars over other forms of transportation.

Minimum parking requirements create especially severe problems. In The High Cost of
Free Parking, | argued that parking requirements subsidize cars, increase traffic congestion and
carbon emissions, pollute the air and water, encourage sprawl, raise housing costs, degrade
urban design, reduce walkability, damage the economy, and exclude poor people. To my
knowledge, no city planner has argued that parking requirements do not have these harmful
effects. Instead, a flood of recent research has shown they do have these effects. We are
poisoning our cities with too much parking.

Minimum parking requirements are almost an established religion in the planning
profession. One shouldn't crilicize anyone else’s religion but, when it comes to parking
requirements, I'm a protestant and I think the profession needs a reformation.

Donald Shoup is Editor ofAC(‘ESS and Dist{ngui;‘f}ec{ Research Pr'mfcssar oj" Urban ]‘t’amn'ng in
UCLA's Luskin School oj“ Public A]{fairs (sJ‘mup(,if :-'cfn,cd'uj.



THE HIGH CosT oF MiniMmumM PARKING REQUIREMENTS

Planners are placed in a difficult position when asked to set parking requirements in zoning
ordinances because they don’t know the demand for parking at every art gallery, bowling alley,
dance hall, fitness club, hardware store, movie theater, night club, pet store, tavern, zoo, and
hundreds of other land uses. Planners also do not know how much parking spaces cost or
how the parking requirements affect everything else in the city. Nevertheless, planners must
set the parking requirements for every land use and have adopted a veneer of professional
language to justify the practice. Planning for parking is an ad-hoc talent learned on the job and
is more a political activity than a professional skill. Despite a lack of both theory and data,
planners have managed to set parking requirements for hundreds of land uses in thousands of
cities—the ten thousand commandments for off-street parking.

Without knowing how much the required parking spaces cost to build, planners cannot
know how much parking requirements increase the cost of housing. Small, spartan apartments
cost much less to build than large, luxury apartments,
but their parking spaces cost the same. Many cities
require the same number of spaces for all apartments
regardless of their size; the cost of the required parking
thus greatly increases the price of low-income housing.

Parking requirements reduce the cost of owning
a car but raise the cost of everything else. Recently, 1
estimated that the parking spaces required for shopping
centers in Los Angeles increase the cost of building a
shopping center by 67 percent if the parking is in
an aboveground structure and by 93 percent if the
parking is underground.

Developers would provide some parking even if
cities did not require it, but parking requirements
would be superfluous if they did not increase the
parking supply. This increased cost is then passed on
to all shoppers, For example, parking requirements
raise the price of food at a grocery store for everyone,
regardless of how they travel. People who are too poor
to own a car pay more for their groceries to ensure that
richer people can park free when they drive to the store.

Minimum parking requirements resemble what
engineers call a kiudge: an awkward but temporarily
effective solution to a problem, with lots of moving
parts that are clumsy, inefficient, redundant, hard to
understand, and expensive to maintain. Instead of
reasoning about parking requirements, planners must
rationalize them. Parking requirements result from
complex political and economic forces, but city plan-
ners enable these requirements and sometimes even
oppose efforts to reform them. Ultimately, the public
bears the high cost of this pseudoscience. >
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A single parking
space can cost
far more to
build than the
net worth of
many American

households.

TABLE 1

The Construction Cost
of o Porking Space

THE MEDIAN IS THE MESSAGE

Cities require parking for every building without considering how the required spaces
place a heavy burden on poor people. A single parking space, however, can cost far more to
build than the net worth of many American households.

In recent research, I estimated that the average construction cost (excluding land cost) for
parking structures in 12 American cities in 2012 was 524,000 per space for aboveground parking,
and $34,000 per space for underground parking (Table 1).

By comparison, in 2011 the median net worth (the value of assets minus debts) was only
$7,700 for Hispanic households and $6,300 for Black households in the United States (Figure 1).
One space in a parking structure therefore costs at least three times the net worth of more than
half of all Hispanic and Black households in the country. Nevertheless, cities require several
parking spaces per household by requiring them at home, work, stores, restaurants, churches,
schools, and everywhere else.

Many families have a negative net worth because their debts exceed their assets; 18 percent
of all households, 29 percent of Hispanic households, and 34 percent of Black households had
zero or negative net worth in 2011 (Figure 2). The only way these indebted people can use the
required parking spaces is to buy a car, which they often must finance at a high, subprime interest
rate. In a misguided attempt to provide free parking for everyone, cities have created a serious
economic injustice by forcing developers to build parking spaces that many people can ill afford.

Urban planners cannot do much to counter the inequality of wealth in the US, but they can
help to reform parking requirements that place heavy burdens on minorities and the poor.

Simple parking reforms may be city planners’ cheapest, fastest, and easiest way to achieve a more
just society. =

CONSTRUCTION COST CONSTRUCTION COST
PER SQUARE FOOT PER PARKING SPACE
UNDERGROUND | ABOVEGROUND | UNDERGROUND | ABOVEGROUND
$/5Q FT $/5Q $/SPACE $/SPACE
(v (1) @ 3)=0x330 | @)=2x3%0
Boston $95 $75 $31,000 $25,000
Chicago S110 $88 $36,000 $29,000
Denver $78 $55 $26,000 $18,000
Honolulu 5145 $75 $48,000 $25,000
Las Vegas $105 $68 $35,000 $22,000
Los Angeles $108 $83 $35,000 $27,000
New York 5105 $85 $35,000 $28,000
Phoenix $80 $53 $26,000 $17,000
Portland $105 $78 $35,000 $26,000
San Froncisco $115 $88 $38,000 $29,000
Seattle $105 $75 $35,000 $25,000
Washington, D( $88 $68 $29,000 $22,000
Average $103 $74 $34,000 $24,000
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PUrTING A CAP ON PARKING REQUIREMENTS

Off-street parking requirements increase the cost and reduce the supply of affordable
housing. Most cities do not intend to exclude low-income residents when they require off-street
parking, but even good intentions can produce bad results. Thoughtless planning for parking can
be as harmful as a perverse and deliberate scheme.

Perhaps because of growing doubts about parking requirements, a few cities have begun
to reduce or remove them, at least in their downtowns, Planners and elected officials are
beginning to recognize that parking requirements increase the cost of housing, prevent infill
development on small lots where it is difficult to build all the required parking, and prohibit new
uses for older buildings that lack the required parking spaces.

According to recent newspaper articles, some of the reasons cities have reduced or
removed their parking requirements include “to promote the creation of downtown apartments”
(Greenfield, Massachusetts), “to see more affordable housing” (Miami), “to meet the needs
of smaller businesses” (Muskegon, Michigan), “to give business owners more flexibility while
creating a vibrant downtown” (Sandpoint, Idaho), and “to prevent ugly, auto-oriented town-
houses” (Seattle).

Given this policy momentum, I thought the time to reform parking requirements in
California had arrived when the legislature considered Assembly Bill 904 (the Sustainable
Minimum Parking Requirements Act of 2012). AB 904 would have set an upper limit on how
much parking cities can require in transit-rich districts: no more than one space per dwelling unit
or two spaces per 1,000 square feet of commercial space. The bill defined these districts as areas
within a quarter mile of transit lines that run every 15 minutes or better. If passed it would have
been a huge boon for both housing and transit.



There are good reasons to adopt this policy. Federal and state governments give cities
billions of dollars every vear to build and operate mass transit systems, yet most cities require
ample parking everywhere on the assumption that nearly everyone will drive for almost every
trip. Minimum parking requirements counteract all these transit investments.

For example, Los Angeles is building its Subway to the Sea under Wilshire Boulevard,
which already boasts the city’s most frequent bus service, Nevertheless, along parts of Wilshire
the city requires at least 2.5 parking spaces for each dwelling unit, regardless of the number of
rooms. Similarly, 20 public transit lines serve the UCLA campus near Wilshire Boulevard in
Westwood, with 119 buses per hour arriving during the morning peak. Nevertheless, across the
street from campus, Los Angeles requires 3.5 parking spaces for every apartment that contains
more than four rooms. We have expensive housing for people but we want free parking for cars.

Also on Wilshire Boulevard, Beverly Hills requires 22 parking spaces per 1,000 square feet
for restaurants, which means the parking lot is seven times larger than the restaurant it serves.
Public transit in this over-parked environment resembles a rowboat in the desert,

Cities seem willing to pay any price and bear any burden to assure the survival of free
parking. But do people really want free parking more than affordable housing, clean air, walkable
neighborhoods, good urban design, and many other public goals? A city where everyone happily
pays for everyone else’s free parking is a fool’s paradise.

WHY CAFP PARKING REQUIREMENTS?

Minimum parking requirements create an asphalt wasteland that blights the environment.
Apowerful force field of free parking encourages everyone to drive everywhere, A cap on parking
requirements in transit-rich neighborhoods can reduce this parking blight by making parking-
light development feasible.

How will reducing off-street parking requirements affect development? Zhan Guo and Shuai
Ren at New York University studied the results when London shifted from minimum parking
requirements with no maximum, to maximum parking limits with no minimum. Comparing
developments completed before and after the reform in 2004, they found that the parking
supplied after the reform was only 52 percent of the previous minimum required and only
68 percent of the new maximum allowed. This result implies that the previous minimum was
almost double the number of parking spaces that developers would have voluntarily provided.
Guo and Ren concluded that removing the parking minimum caused 98 percent of the reduction
in parking spaces, while imposing the maximum caused only 2 percent of the resulting reduction.
Removing the minimum had a far greater effect than imposing a maximum.

Cities usually require or restrict parking without considering the middle ground of
neither a minimum nor a maximum. This behavior recalls a Soviet maxim: “What is not required
must be prohibited.” AB 904, however, was something new, It would not have restricted parking
but instead would have imposed a cap on minimum parking requirements, a far milder reform.
A cap on how much parking cities can require will not limit the parking supply because
developers can always provide more parking than the zoning requires if they think market
demand justifies the cost.

There are precedents for placing limits on parking requirements. Oregon’s Transportation
Systems Plan requires local governments to amend their land-use and subdivision regulations
to achieve a 10 percent reduction in the number of parking spaces per capita. The United
Kingdom's transport policy guidelines for local planning specify that “plans should state
maximum levels of parking for broad classes of development ... There should be no minimum
standards for development, other than parking for disabled people.” =

A city where

everyone

happily pays for

everyone else’s

free parking is a

fool’s paradise.
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Like the
automobile
itself, parking
is a good
servant but a

bad master.

FAILURE AND THEN SUCCESS IN THE LEGISLATURE

To my dismay, the California Chapter of the American Planning Association (APA) lobbied
against AB 904, arguing that it “would restrict local agencies’ ability to require parking in excess
of statewide ratios for transit intensive areas unless the local agency makes certain findings and
adopts an ordinance to opt out of the requirement.”

City planners must, of course, take direction from elected officials, but the APA represents
the planning profession, not cities. AB 904 gave the planning profession an opportunity to
support a reform that would coordinate parking requirements with public transportation, but
instead the California APA insisted that cities should retain full control over parking
requirements, despite their poor stewardship.

AB 904 failed to pass in 2012 but was resurrected in a weaker form as AB 744 and was
successful in 2015. AB 744 addresses the parking requirements for low-income housing within
half a mile of a major transit stop. If a development is entirely composed of low-income rental
housing units, California now caps the parking requirement at 0.5 spaces per dwelling unit. It also
caps the parking requirement for a development that includes at least 20 percent low-income or
10 percent very low-income housing at 0.5 spaces per bedroom. Developers can of course provide
more parking if they want to, but cities cannot require more parking unless they conduct a
study that demonstrales a need.

Affordable housing advocates initially opposed AB 744 because it would have capped the
parking requirements for all housing in transit-rich areas. Another California law (SB 1818)

already reduces the parking requirements for developments that include some affordable units.




Reducing the parking requirements for all housing would therefore dilute the existing incentive
to include affordable units in market-rate developments. Confining AB 744’s parking reduction
to affordable housing was therefore necessary to gain political support from the affordable
housing advocates, even though a cap on parking requirements for all housing would increase
the supply and reduce the price of housing without any subsidy.

Statewide caps on parking requirements may be difficult to impose in the face of the
demand for local control in all land use decisions. Nevertheless, the California experience shows
that a statewide cap can be feasible if it is linked to affordable housing. This link attracted political
support from affordable housing advocates who know that parking requirements are a severe
burden on housing development, and that reducing the parking requirements for affordable
housing will increase its supply.

Without the support from affordable housing advocates, California’s cap on parking
requirements near transit would probably not have been enacted. Until more people recognize
that parking requirements cause widespread damage, one way to increase political support for
a cap on parking requirements is to use it as an incentive for building affordable housing. This
approach, however, may then lead affordable housing advocates to oppose any general reduction
in parking requirements even if it will make all housing more affordable.

AN ARRANGED MARRIAGE

Many believe that Americans freely chose their love affair with the car, but it was an
arranged marriage. By recommending parking requirements in zoning ordinances, the planning
profession was both a matchmaker and a leading member of the wedding party. But no one
provided a good prenuptial agreement. Planners should now become marriage counselors or
divorce lawyers where the relationship between people and cars no longer works well.

Like the automobile itself, parking is a good servant but a bad master. Parking should be
friendly—casy to find, easy to use, and easy to pay for—but cities should not require or subsidize
parking. Cities will look and work much better when markets rather than planners and politicians
govern decisions about the number of parking spaces. Putting a cap on parking requirements
is a good place to start. ¢

FURTHER READING

California Assembly Bill 744, 2015, “AB-744 Planning and Zoning: Density Bonuses.™

Zhan Guo and Shuat Ren. 2013, “From Minimum to Maximum: Impact of the Lenden Parking
Reform on Residential Parking Supply from 2004 to 2010, Urban Studies 50(6): 1183—-1200.

Letters about AB 804 from mavyors, planning academics, planning practitioners, and the California
Chapter of APA are available here: http//sheup.bol.ucla.edu/LettersAboutAssemblyBill904. pdf

Donald Shoup. 2015, “Putting 2 Cap on Parking Requirements,” Planning, May: 28-30.

Donald Shoup. 2014, “The High Cost of Minimum Parking Requirermnents,” in Stephen Ison and
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Bonald Shoup. 2013. “On-Street Parking Management v. Off-Street Parking Requirements,”
ACCESS, 42: 38-40.

Donald Shoup. 2011. The High Cost of Free Farking. Chicago: Planners Press.

)

AL BT
NUMBER 48, SPRING 2016




et Bt APPLEGATE LANDING APARTMENTS
APPLEGATE LANDING, LLC SEC. 15, T. 12 8., R.2W., W.M

CITY OF LEBANON
39596 GRIGGS DR.
LEBANON, OREGON 97355 LINN COUNTY, OREGON

1T IFT]

B.M. 34845

TINA COUNTY GPS #93364 (NGVD 29)
AT THE INTERSECTION DF

AIRPORT ROAD & 12TH STREET

[ gwruszivii<om s

=
o e

VICINITY MAP

o T T

ABHREVIATIONS
ac

COVER SHEET

R
CORFUGATED MET, FIPE
N2

CONCHETE

EcTRic

ELEuATION

— easTnG
FEET

3
L 2
=
§ awn
2 ! gpa
3 SYMBOLS =z
8 iy P <
& @ sow o ASSE @ @ mansoLs san sewes w
D W oo B @ mewoue sommpsan =
ot SO - 6ol wE
0 B o D D ramoue EamonE =
& A canveen. /o ® @ e wAER L4 (-4
o & cemour [ B EDUCER FINCREASER o<
o @ U, PED, /RO m n
o & arcaonam e
G B GaS LOTATION MARKER
H M pd s v -8
d & 6 g ® @ weowm e &

o —— SANITARY SEWER £X1T.
e SANITARY SEWE, PEDP.

— — TELEPHONE Ui

SHEET INDEX

SDRL COVER SHEET

SDR2 EXISTING CONDITIONS PLAN
SDR3 SITE PLAN

SDR4 SITE GRADING & DRAINAGE PLAN
SDRS PRIVATE SANITARY SEWER

SDRE PRIVATE DOMESTIC WATER PLAN
SDR? PRIVATE FIRE SERVICE PLAN

OVER.

WITHOUT WRITTEN
AUTHORIZATIGN FROM THE
DESIGN ENGINEER

PAECECENCE
(GRAPHICAL REPRESENTATION,

BUILDING 1

AL.31 LOWER FLOOR PLAN
Al.41 MAIN FLOOR PLAN
A1.50 UPPER FLOOR PLAN
A1.90 BUILDING ELEVATIONS

MADE TO THESE DRAWINGS

MO CHANGES, MODIFICATIONS
O REPRODUCTIONS TO BE
DIMENSIONS & NOTES TEKE

BUILDING 2
AZ2.31 LOWER FLOOR PLAN

BUILDING 3

A3.31 LOWER FLOOR PLAN
A3.41 MAIN FLOOR PLAN
A3.50 UPPER FLOOR PLAN
A3,90 BUILDING ELEVATIONS

BUILDING 4
4,31 LOWER FLOOR PLAN

BUILLBING §
A5.3 FLOOR PLAN
A5.6 BUILDING ELEVATIONS

[E=¥ec_ 05302021 ]

1O = 6650

L1.1  LANDSCAPE PLAN

SDR1




w

»
—z§z0
e F u

SCALE: *= 41

MULTI
A’ECH

(]

L
KIS

EXISTING
CONDITIONS
PLAN

APARTMENTS

& ExIST. TREE O REMMN

I EXIST. TAFE To BF RENOVED
(REMVE AL SRUSMH WOt WOULD
IMPACT WEW IMPROVEMENTS]

APPLEGATE LANDING

NEI5AB5IW 210,07

ovER

WITHOUT ViR [TTEN
AUTHORIZATION FROM THE
DESIGN ENGINEER

PRECEDENCE
GRAPHICAL REPRESENTATION,

NO CHANGES, MODIFICATIONS
07 REPRODUCTIONS T0 BE
MARE TO THESE CRANINGS
DIMENSIONS & NOTES TAXE

A5 SHONN




&' WIE DOUBLE GATE WITH LATY

& AR SPUT AMIL FEME—~—_}

L

SSIBLILITY NQTES:

5 2% OF THE LIVING UNETS OF (1) UNITS WL BE
. L W12 auD 3B

- POST LIGHT NAXIMUM 5 TALL
~ LOCATION OF ELECTRICAL SEPARATION WALL
~ MAXIMUM 1:1Z SLOPE ON SIDEWALK END RAMPS

- 6 BICYCLE SPACES
~ B BIGYCLE SPACES

-] - coveEReD BICYOLE SPACES

SITE AREAS
SITE —————————93,364 S.F.

BUILDING COVERAGE — 16,240 S.F, (17.4%)
PARKING & DRIVEWAY — 25,447 S.F. (27.9%)
TOTAL HARD SURFACE — 52,181 S.F. (55.9%)

COMMON OPEN SPACE — 16,689 S.F. (17.9%)
OPEN SPACE 25,652 5.F. (22.6%)

88 TOTAL APARTMENT UNITS

22 TYPE 'A’ 2-Bd, 1-Ba (844 S.F.
19 TYPE 'B' STUDIO (549 S.F.
18 TYPE 'C' 1-Bd, 1-Ba (728 S.F.
23 TYPE 'D' 3-Bd, 2-Ba (1127 S.F.

) UNITS
) UNITS
) UNITS
) UNITS

74 TOTAL PARKING STALLS
71 STANDARD STALLS
3 HANDICAP STALLS
32 BICYCLE SPACES
14 BICYCLE SPACES (COVERED)
18 BICYCLE SPACES {OPEN)

1 RECREATION BLD. / MANAGER'S OFFICE
1 TRASH COMPACTOR / RECYCLE

1 PLAY AREA

1 U.5. MAIL BOX AREA

MULTI
/f ECH

LG G Se e

\‘F:)
2 %a
g%

SITE PLAN

APPLEGATE LANDING
APARTMENTS




MULTI
A’ECH

S e e u

R, = X

)
%a%

INT

SITE GRADING &
DRAINAGE PLAN

wcram

f“.r

]
=
- ..E A W
INY. 34170 ./_.n i K_M

T

COMST. 12” FVC S0. (PVI) i COWST. 12° PVE S0, (PVT) :. Y
L=860 S-0.30% (=570 Sw0MX & ¥

.

[IIT]
o
HHIIE

APARTMENTS

e

APPLEGATE LANDING

Fauw @ Z
Swnss s el ¥ ¥ B
EoE.F . Eux

ErEEEs pEZ

SLIEBy puz

zmwxmw 0%

8Ewizy =gl

=LEE2E <28

BuEEn 58

§8eRHs EEZ

SEREEE S8

MR

g3 5 1%

o8% 2 3 2

I8N, 2020
;A5 SHOW

FOOTING Umb_L.l 4

CONNECT TO ROOF DRAIN  /
WITH BACKFLOW PREVENTION T/_ux..:z PER PLAN

12° 0F {1"-0 CAUSHED BASE ROCK) DEVICE
(GG A TYPICAL FOOTING / UNDERFLOOR ;
i / ROOF DRAIN CONFIGURATION [ oer sy
.

—nrs—

SDR4




T

s

j—-—;:_;_

[

i
N

==

N

ENERET S

o

i

I T

il
T

T
e |

r
m

NO CHANGES, MODIFICATICNS

PRIVATE
L4:%4

w Design OR REPRODUCTIONS TO BE
v MADE TO THESE DAAWINGS
=] M Checked 206, | aumaioeizarion P e APPLEGATE LANDING SANITARY SEWER
) Date:__ian. 1020 CETIGN ENGINEER, APARTMENTS
0 o | ScaleiaBSHOWN_ | eions s nores Take PLAN
TRECRDENEE OV
CRAPHIEAL REPRESENTATION,




BN

G

S 334k 19

2

‘;
\

!

'k

2

—E 14 #
2

- A

(12 TreR C U |

i
|

T

]

:
= ‘15
s [ !!:é
HR

s

9dds

ki
|| Date:,

Design:_ M0,
Deawn:__ 0.G.G.

MO CHANGES, MODIFICATIONS
OR REPROCUCTIONS TO BE
MADE TO THESE DRAWINGS.

WITHOUT WATTTEN
AUTHORIZATION FROM THE
DESIGN ENGINEER,

DIMENSIONS & NOTES TAKE

GRAPHICAL REPRESENTATION,

APPLEGATE LANDING
APARTMENTS

PRIVATE
DOMESTIC WATER
PLAN

NI AVTRY
% /TECH

v

LGN RING SERVICES G,




£¥0as

599 1 BOL

T

SN

>§
1

e

= mJ

e

e

[38 06 v iswo]

-

el

TTRaY wive S50 Sa 083 - 18803

T |
7 /. =
suwn Ly
o )

HO CHANGES, MODIFICATIONS
PRIVATE
Gn%

Design: 0% REPROBLICTIONS T B
\ | oraven: 3 SIADE T THESE DRANINGS
Checked_sic, AUTHORIZATION HROW THE APPLEGATE LANDING

Date: 3N, 3030 GESIGH ENGINEER., FIRE SERVICE
)| seste’_as snown APARTMENTS

4 CIMENSIONS & NOTES TAXE PLAN

FRECELENCE QVER
GRAPHICAL REPRESENTATION,




585434 06"

490,94

[
1 %

] [
,___c,mﬁ,jﬂr

LR
Tl | l,._m\

o

1
g o]
T FL
5
R -
i -
e
2 A
ER =
L P e
e L=
|8 Pl E 0
m o
4/
/

NESEE5Z W 210.02°

NEGHBITR 13894

o~

¥y

*
a¥ ()

Tz

s

T

o

foad
=
—
3
=

L3

W

o 0

==

SCALL: 47 dir

9o
g )
an%

PROPOSED
SITE LAYOUT

s
\g a

S87° 30390
18.32"

s07
SATAYIIW
19.69" |

APPLEGATE LANDING
APARTMENTS

LTI/ ECR ENGINEERING EXENIT Fior

NO CHANGES, MODIFICATIONS | (sasiimy 17 a0y sranren spprowven

mow w3
B o £ O
¥ Y45
! lsts el
| wzpol fos
2ZERY EaE
gog-g 2yl
_ Eg2Ed o2k
gE3Ez u23¥
] gociz 8is
2us28 gEx
g8 §°Z
I 85 2 % g
| ErpnE
R EEEE
EEEE
!
e e ey Sk
2Ez53 3
BEEET 4
S55884 4
lllll ._l\“‘||_| JOB # 5650

_ | Lof1




s

5 SiDEwaLE

e
ﬂ Lanosart sr

EDGE OF GUTTER Pani
= EOGL O PAVEMENT
FACE OF CuRE

ancx o cump =

s 3
40UCD CURE & CUTTER /f:am e
> TANSITION ames €062 o ourTes Pan

.

ZEGGE OF PAVEMENT

g
B g

TRICAL CURE & GUTTER
CUL—DE—SAC

SEE DETAILS NO.3D3 & N0 04 FOR.
XD TIONAL COES TRACTICN INFORMATICN.

=
|
|
|
|
|
|
|

’
= P
- - = s e
e
-
o S or 172 s o
5oy 1 Ge s e Compairicn 5 REQuIRED

TYPICAL STREET SECTION

STOLTZ HILL ROAD
i

FROVISIONS FOR wET WEATHER CONSTRUCTION

DRY SEASON CONSTRUCTION 15 RECOMMENDED, HOWEVER, EXCAVATION TO SUBGRADE CAN PROCEED DURING PERIODS OF
[1GHT TG MODERATE RAINFALL PACUIDED THAT THE SUBGRADE REMAINS COVERED WITH AGGREGATE; A TOTAL AGGREGATE

DRIED IN-PLACE AND RECH
SOST MATERIAL) MAY BE COVERED WITH & BI-AXTAL GEOGRID AND COVERED WITH COMPACTED CRUSHED AGGREGATE,

MULT]
A'ECH

90
S e
an®

PRELIMINARY
STREET PLAN

APPLEGATE LANDING
APARTMENTS

]

[T/ ECh EncINEERING EXEMPY P
LIABILITY 1F NOT STAMPED APPROVED

Louw ow woE
2y ¥ ¢ 3
EoEpty Sak
35828 of:
sdacts G2
SCBIEF ast
PVL STA: 742301 VI STR 345000 KgBe GBEg=z 28
PYL ELEV 34787 PVI ELEV 34600 35 WorEny: GEa
AD: 84311 D gkt ATl PEEEEE L0d
X %40 B sgzEs ZEZ
Low 21 3+61.00 2 5k B2
Tl oB: 2 &
sase v - 2
- : P r— ; -
|
- L — L - 1— i 1
i —f et . i
o s
= [ w8 i
= = . T - T 3
M TTE — Lo 1T 3
; q 5
| | 345 X
E I
i ] i |
N 0 I | I 1 1 | 20 R
, I I 1 1 T , i
i 55 FELT | I I | | I I 40
B+00 7+50 T+00 B6+50 6+00 5450 5+00 4450 4+00 3450 3+00 2450 2400 1450 1+00 0+50 0+00
STOLTZ HILL ROAD
] E 2 8 B f 5 f i M la 2 3 3 B
d s o J2 3 Fy d 3 3 ] i y & )
dis s Zle e e s 3z dg g 2 i ] i g HH i o
2y i il iz L 3 s g i 3E H b A biE b i 3, T
b A A O -
I 1/1




3000 234
HEATS JaAL 1TIS SR

TGO LR ¥0 aVAL OF

L

81 AW

-1 =

NOILVAZ 13 16vV3

O-1 = .9/1 WIS

G ow wowvaE) NOTIVAT 13 L53IM
=
S ‘a8 NOWVIADZA)

= 8/LEINOS

1

-0 = 8L 3OS

(& wowvaEa) NOILVAZ T4 HLNOS
=N
(@ Novana) NOILYAITE HLION

e e
NO_ CHANGES, MODIFICATIONS OR Q"

b Design:_p1y REPROOUCTIONS 10 BE MADE TO > dMULT,/T

o Orev 20— | LT o e e AIRPORT ROAD BUILDING ELEVATIONS |env ECH

@ ome o | v« vz we | APARTMENT COMPLEX | & ELECTRICAL PLAN I
| N el REPRESENTATION.




o o s B0 o T s T
L 1006 AA T 35 |
P g sr cvwur) T
ﬁ. DLCORATVE STONL WORN
Frigarn b e
RIS
8 3
ﬁ \ g
3
o —
¥ B
& El :
1 i
b H a5 e b reg A \J q
P 2 LA al
%
— s T
3 5 6az0
3 L occorsmue srone wom v
: s o Tl Ger
3 Lo ot
|eus comrers
e NNOBEAM. .
||||||||||||| —
RSN A T
—
| ; LS,
K B sesere T
3 -
7] 19423 21
g
3 CoLLNG EL50 BE OF ALOESSALE DESICN &
ER
§ b
d 5
s é
3 i
l=|<=” Hb
EXAM RM. 5
|
¢
150 s 10 g e, o
!, ﬂ 7
e
S o
g I
MEETING AND = LEASNG !
i
I CONFERENGE OFFICE Q
g ! [ _ ;
| | _ :
g i [ y
i
mu:a., e s
R SRe
iz v
vie s ¢ ) ey e v s zix e T = R
o 3 ey yeats e 5o 1. o e
e

FLOOR PLAN

SCALE 17 = 10

(HANDICAP ADAPTABLE/ACCESSIBLED
3176 SF.

REC. BLD. =

(RECREATION BLD. 5 )

CONSTRUCTION TYPE V B.

Fig 80451
Sike Wall Grab Sar for Wilar Closat

1 -
A W1 42min
24 iy £

4r .:a_,l.*l -

Fig 60452
Rese Wit eat Har for fuver Closet

504.8,1 Fixed Sida Wl Gty Bars, Fld <4
w2y sha .4 rchos {108 0]

Irum i e, ot 12 hes (08 )
e it Bl e xigngng 54

0452 Reae Viat Geny Biars, The gt vl
bir shal be 36 inched (315 ) e i

sirk closes! tathe s, a1l 24 e (610 )
s,

SEE "GENERAL STRUCTURAL NOTES®
ON SHEET Alz.2 BEFORE BEGMMNING
ANY CONSTRUCTION.

GENERAL NOTES:

1 ALL EXIEROR WALLS TO BE 2 K ¢ STUDS AL OTHER
WALLS TO DE 2 X & STUDS INLES OTMCEWEL NOTEG

2.7BE BLOGK EONCZALID SPALES (VRTIEM + hOmZONTAL)
AS PER ©95C 11822 AND DSSC T1BZ.3

3. FRCR 1O RSTALLATON O TEERGLESS TUR/SPOWER +
SHOWZR LMTS. SHECT ROLE ShaLL BE APFLED 10 5RO
WALLS 45 NDCATED OH FLANG

4 BL BATR FANS TO MAVE MM 8O CFM RANGE ROGO
ERAUST TANS TO HAVE M 150 PR

3 [LECTRC QUILLTS M L HR. WALL HAY NOT BE BACK 1O
BACK AND MIST BE SEPARATED BY MGEIZONTAL DISTANCE
or 2o

. AL CXTEROF FLOCD LIGHTIS SHAL( BE COMMCTID TO
HOUSE PANELS LOCATED N ON-STE UTLITY ROOMS +
STORACE RO,

.S FLE OLESC iGN £F ASENGY UGHTHG STSTENS — &

B ALLTYFE & AELESSOLE LMTS RIGURE THE FATIO TO B
AT GAME LEURL A5 DWELLMG LNT

4.7 Dispensien. Y paper drpamars shat
Congly i S~ckon 304 a0 el bo 1 e
80 minieraym and 8 irches. (25 mm) mesd.

a5 531 ol D of B Sype Lhat st etney. ee o
1t o s g

THE WTENT 15 THAT “LL" CAOLND FLODR UNITS ARE 10 BF DESCNLO
WO LONSIRICTEO N ALODRDANCE WIN THE FEGVSONG OF Tria
cooe.

WTHIN THE PROLCT THEEL ARL FTPE A UNTD WHIGH MUST MEET
SFECING REQUATMENTS SET OUT M ISC/ANS A11T1 CHAFTER 10
SEETow 1003

TN THE PROEGT THEST ASL M5O TP B UNTS WriGn st

BATHROON WHICH HIST HEET THE FEOURCHINTE OF IEC/ANS ATLTL
Secvon 10081132

ASTAGHED O THE DENWNG SLTS AP QLR SICETS A< THEU 3
FeAT SET OUT SFECING NFORMATION FROR O%5C 7014 CHAPTLR 10
A5 WL BS INE REFYRINGED DOCMENTS. AL DRARGICS SET CUT.
SPELTIC MR EL[PENTS AND DRENSIONS TAT MJST B7 MET 10
ASHURD LOMLANCE WiIH TS COPE.

M UL”/TECH

CONSULTANTS

-4
Sa
Ll

FLOOR

PLAN

AIRPORT ROAD
APARTMENT COMPLEX

NO CHANGES, WOOFICATIONS OR
REPRODUCTIONS TO BE MADE T0
THESE DRAWNGS WITHOUT WRITTEM
AUTHORIZATION FROM THE DESIGN

PRECEDENCE OVER GRAPHICAL

DIMENSIONS & NOTES TAKE
REPRESENTATION.

AS_SHOWN

Scale:

. # =
mwpc.u
4 5
O]
ER -
£id
R
SO § 66!

&|0ate: _ocro1g




FRLis

M IJH

g |

ﬁm\

o1 =

| GeD))
EIn v 3D NOILVAT1d 1SaM

onls]

GV 34 NOIIVAT T2 15V3

= M\ =

= MI =
Rl e
= i i=i
zecl(= 1= AT <
Emzli= = NN == =

3
=
£y
3
&
E

S

-
s
ooy i
o
sooiy- ity
L]
51170 /4. 2008 TIELTHH
s x
as 471 a0 L
as
Mio0d a0
s TGO
ek
P
o B —
F ooy uy e
N
ity
Oy
W |

WIS

WATTT]

0= = 81

(G _a®)
@ v 33D NOTLVAZ 14 HLAON
(eivn ¥ 3D NOIIVAT 13 HINOS

|
= L 1 |
i ] T I T
F § E ql H i : v F] H i
k- ; { H
¢ o
= \ MR a4

P | \ Designi__ 2L | AEpRoGUCToNG T BF MalE 10 : '@ MULTI
= ) Blow s — | IREE RS AIRPORT ROAD BUILDING ine/ TECH
I 3 2 hmd_n._ consuLTANTS
© | 7 Bloo s | pusiaons s« oes e | APARTMENT COMPLEX ELEVATIONS i
ef st s | BESRELAS Ee RS




oy
z P s e s < w
i e oo oo ey Py o e ey 100 e oy b
(T o = P 5o . _wo } o e 230411 Frotaction ogomet dscey md Termtas. Mo
_ | ] >~
H
t £
= A (B =]
Waite, o SThk ELEChIChL OEPORATION WAL \aig) \&iz/ = @
OB o 1 €70 §F USED OIY. FOR = z
ConsTRLGT ILECecaL PAEL SERARATCHO 3 i
................ AT HETHLATR. ; q&
\ : 2" @
BLL PRRTY WALLS. STAEWELL P, &
e i s ' )
A 105 o 1 R, FR RS b
3 CONETRLLTION. I VLT T —l ||||| 4
. .
¥
5 evee o
E |6t reon o nom ; (o]
Py
Pt =
o wZ
> {— moTE: sHowes HEan w
IR O i BT =i | ialues. Locaied
; N 3 T END 1T AL °

008 LLANGS
wos

FLUSH WY WALL FACE

= 1 WaLL T WS

1000 W N

3 i =
e s - THERMOSTAT. A
3 : | BED RM, RONOHDE DETECIORS 10 B o
e et vor pace O
< - " THERMOSTAT
i 5 Ll o
3| SramafiLsonG roe s ENT Tz
% To Redt eamets o g M BED RM, BED RM,
i 2ot Fon s TamiE acaa MMW 13 O w
@ o A —— : | & =
TS LOWER TLODE N1 DF BADNG 51 Wik a1 85716R COFE 1 MR CHTERCR WALL i 1 H =
ToE A TP A LT W ACCORDANGE r Touirme ttr gL el oo 1o i H e LoweR ook or o w1 _—
WITH THE 2004 05956 SEC. 11076211 FLEVATIONSS B -
AL DniEs LGN LooR TS T BE Rock e Sen St noWD. g 16 BC & DIEL & NI W ACCORDINCE « OC
& LYPE f eal 1 ACLORDANCE WITH THE H AL OTMER LOWER FLODE LTS TO BE A
2014 GBSC SEC. 07621, . BN S TYPr B W SLCoRBANLE Wi e
b 2 =, 20M O5HG SG. H107.6.2.1 2.
= e e | - e -, o
o s o prees o e 1 10s o . <
T3 3 e fis we T ss | oo Fe
e rery = = : o <
e
e g
& sefl o
INTERIOR FRAMING _ INTERIOR FEATURES. JOISTS FRAMNG CADET HEATING + SMONE/CARBON MONOXIDE DETECTORS 7 K. ELECTRICAL mntm sw
@ - rearena e Cowo T mu
Zo
LOWER FLOOR PLAN (T5or & UNTo) o= g 3
SRE T - P
C HANDICAP ACCESSIBLE e e ! mfmm ) mmm
0] WTRI0D SHOT ALUMS. SNGLE AMD MLLTPLE-STaTiON m
EA. UNIT = 844 S.F. SHORE ALARMS SHALL BE NSTALLED  ACCORDANCE WITH - . 53,89 §
3 T 07 201 SHELE 0 MATPLE-STATON Srox LIRS, L Bl o B 2258 2
: x c eHEZ g
USTED SNGLE AND MALTILE-STATICN SMOKE ALARMS U—m SHEET A1.2 BEFORE BLGINNING
COMPLYNG WITH 13 217 SHALL BE NSTALLED W ACCORDANCE ANY CONSTRUCTION.
WITH SECTIONS 907.2111 TROUGH 9072114 AMD MFPA T2
2|
HANDICAP UNIT_NOT P B il
crwes vorrs e 3
e e s e eern seaiaro 1 sy o 2o sevsry (32 o S 3 4 4
1 BLL EXTLRIOR WALLS 0 BE 23 G S1UDS. ALL DINER 3 L o
WALLS 10 BE £ K4 STUDS INL.CES GTUERWSE NETED, B g | ¥
x — 2TRE BLOCK COMLFALED SPALES CVERTICAL + MOKIZONTALY EFans Cope sEGURRENTS FOR DRELLIG 4% LEEPRG (NP5 i S X L6
ALL WINDOW AND PATIO DOOR HEADERS TO BE DF %] 4x12 UNOD. T TR T T T TS RL MOtk ONIALED Shines LY SHAFTER 56 SIS Dt 11 C0GE ALLRENENTS AT AL GO0 £ 5 ts 8
DOOR_SCHEDULE CHEDULE B e (oo it T Tt -]
[ Feaees 1 0k L 3 FRIOR 1O NSTAUATION OF PBFRCIASS TUB/SHOWER + o o o n
=5 T FEAEKS VERDERS OTHER OFERATNG DIVIELS N COMPLIANGE WITH EWER Lrarg, SHIET ROGR SHAL Bf AMUCO 1D STUD  THE MIENT IS TMAT ALL' GROLND FLODE UNTS 8RE 1O [ DISGHED =
R S T T ko AT B | FEAI iarre GhIEK gokr T e e ettt 1 o 36 § 6850
30 30 jvn uo o? 5.0%# Wy FEOSTED GLASS | — coer.
T £ AL BaTe raws 10 mavE e 80 G RENGE H ¢
e TR R S NOIE, MAX U-VALUE FOR AL WNDOWS &5 ERAUT FANS 1O KAVE MR 150 P WIS THE PROECT THERE ART TYPE ‘' UNTS WHGH MST retT
40X 3¢ v 5D, HORL_ SUDIR W/ SGRETM PER TABLE 502.3 2014 OFESC U-0.35 SPECKIL REGURENENTS SET GUT N CCAANS A1LT 1 CHAFTER 10,
a0 x40 [ S0 MOBZ_SLDER We SCREEN | 2 C: : 5 ELEGTRD OUTLETS M | KR WAL MAY WOT BE BACK 10 SELTION 1003,
+03 #% [V w0, ORZ. SLDIK W/ BRI EATR @ /ST BL SEPARATED BT MORTONTAL BSTSNGE
|50 x 0 [ver sio [+ NORZ_SUDTR Wy SGREFY | MOIE: WNDOW SLLS MORE [MAN 72° ABOVE or 2
R P T R FINSH GRADE SMALL BE & MMMUM OF 36 G AL [XTEROR FLOCD LXATNG SHALL B2 CONNECTED 70
SO KA CaSDENT | CASEMENT WS SUREEN oF #1 4ez ABOVE FINSH FLOOR SURFACE (CRY BE HOUSE PANLLS LOCATED N DN-SITE UTLTY ROOMS +
INSTALLED WITH WINDOW OFENNG. CONTROL STomsce DS
DEVICES M COMPLIANCE WITH THE 2014 i i3 PAGH-EFFCIENGY LIGHTNG SYSTIMS - & m-—xuug g FRIST MELT THE RECURTHERTE OF KL/ANS A11T1
NOL: AL LOWER FLODR CFERABLE WROOWS + ARKDNARE 10 CONPLY WTH D550, 2014 CHAPTER 11 SEC. 11072 O 0550 BECTIONS 1013 81 AND 10294 I Thiiny  Srcmes ocriong
TO EC/ANY A1I7) THEX SEC. 10029, CPERARLE PARTS SHALL COMPLY WM SEC 304 SEE “OFERA WHOOWS N HETALLED UEHTHG FIETURES BHall BE nOMﬂnm«:.
T AT 7D WPF.UN [Nk TLOVRTSUENT OF & LG TNG SOLRCE Thal nas
ACLESSBLE LOCATIONS DETAL O SHEET ADA-5. AL LOWLR FLOCR WNDOW HEADERS TO BE SF 0" UND. L b o e i

CRESS AND FALL PROTECT

or o et 2o¢ | GONSTRUCTION TYPE V B SPRINKLED. ™ S0 o5l ™ ™ 0% il B o s e

W ACCESSOLE POGTET DOORS M&T 4T0F FLLLY OPPN WTH THER OPIRATIC MANTLES FIELT FXFOSED. =
s TO PRCTT PRI 27 T CLEAR WETH PTR ECAAIITE SEC, 1004520 WHEN FULY OFENED. _%Iﬁ FOR WRDOW PLACTMENT SEF “WNOCW FLACFHENT T




:
;
:
T
Melt ,/ TECH

coNsULTANTS

AL PRRTT WHLS STARWELL
w W el Crincs o7/ =7
TO BE OF 1 [&. FRE RESSTVE
|
1

i CONSTRUCTION
: i peane TLEGTRCAY SEPTRATION WALL
1 I (55 b 4eD QY rom B4
.................... | == | FLEE o] PANEL SEPARATONS - DY o
| e | m o s § s WEC, ron, AL FARTY WALLS. STARWTLL L)
1 o s——— ] \ Sais s plaRwrll ofMES ! p \d
1 #i 5L Or 1 we g eseTe } 3 ‘e
DRNG STOR, — b
: _ T
@ - L ;
LIVING RM, = T
STOR. | i
=3 ’

{H— NoTE: sHoweR HEap

MAIN FLOOR
PLAN

EECE

>
= S al
- (a8
= M w
o
3 P
W . L, BER M. €O
1 _ ol
,ﬁ i st s s —) E cz
b 085 PO3Y TABIE 8O3 _ () w
a
| i o =
TaEa T 1 -
| N o
6 B e
o s | wa 1t s s | oy P e/ B
o 076" 0% o neg o8 I S e A
26 3G -6 296" - 3 poe 2i-%
o o o i o
1A 5
2 ghl 4
INTERIOR FRAMING 7 INTERIOR FEATURES. JOISTS FRAMNG GCADET HEATNG + SMOKE/CARBON MONOXDE DETECTORS 76 ELECTRICAL murm mm
. w210 e ”sﬂ%:ﬂ%ﬂﬁ:»é.ﬂ_pﬁ (@) = HEATERAIGHT/FAN COMAC mwmm mm
ey ceninct g i
mﬁs_.mr__\_/_ .ﬂ\._moom PLAN TYPE A UNIT mu SEE WALL DETAL SOELTS FOR AR 211 GHALE M0 MATRLE-STATON SecRE LS. uwsm 2 2
e APTLCATON _ ey g 2=
EA. UNIT = 844 S.F. H 2 WTH SECTICHS %07.2.111 THRCUGH 5072114 AMD NPPA T2. mmm mmw
&
2b838 2sb

(BLD. 1 )

CEngen soTES:

L oBLL EXTEBOR WALLS 10 BE 2% G BIUDS ML OTHER
WALLS TOBE 7 X & STUDS FArSS GTHIRWSE NOTED,

RE T
i

2.MRE BLOCK CONCEALED SPALES (VERTEAL 4 MORZONTAL)
S PER GSEC TIR2Z AND GRSE TIBZ.

ALL WINDOW AND PATIC DOOR MEADERS TO BE DF #1 4x12 UN.O. ——

Scale: A5 SHowN

NOTE ALL ACLESSEBLE DOORS SHALL BE

[ DOCR SCHEDLLE — WINGOW_SCHEDULE | FROVIDLD WITH LEVER DOOR HARDWARE + 5 R
I B2l TYPr_| WG | COLGRINGA | RCHARKS HEAGEES. OTHER OPERATNG DEVIGES W COMPLIANGE WITH R T ST Rocn L B APULD. 0 10
3G K 1C | VAL STAT| MLGARD|[WHTE |T[5 | STATONART W FROSTED GLASS or_ut eml ICCAANS 41171 SECTIONS 3044, 4ND 40426 WALS A5 NOCATED CM FLANS
36 x50 |vim sip [rmearofwnre [vrs | rmoew supee w frouTfD cikss e e
zeney fwnu fryeaplong e 7 s ae ¥ somon T T T A T I i ey
o 36 [ven o [ carofwme_[vre | hosz supee wr sceeen %IP; e Shs o FhTe BIPEe G 18
w0 % 40 [verL sip, | recarn]wnrr ere ] romz supes w. sceeen 2 5 : = 5 LLECTG CUILETS B 1 W WalL Y ot B AACK 10 4
[@[soxsc [vNn sn h.m.mp_k%r_ﬁ HORIE, SUDER Wr_SCRELH LOIEC s 4 AFPLE FLOCR: DOGKS ARE Sacr WO HIST B seruksTED BY HORZONTAL DSTANGE bl
5o x40 |vere @0 |mmcakofwiwrt |ves | Homz supte wr sceern HDIE: WHDOW SILLS MORE THAN 72 AHOVE DEORS,  DOOR SEE OATIONS Fom hid
)50 x 46 |ven &b vrs | moklZ SUDFE Ws SCRCIN FNISH GRADE SHALL BE A MMMUM OF 36 + UITTR FLOORS ARL 55 FOLLOWS: 3
36 xde [castem EASDINT W2 SCREEN B w1 ez ABOVE FINGH FLOOR SURFACE (OR) BE SO R - 25" pooR
@) = INSTALLED WITH WNDOW CPENNG LONTROL e 3
BIVICES N COMPLIANCE WITH THE 204 , : v
WOTE: ALL LOWER FLODR CFTRABLE WNOCHS ¢ HASDNARE 10 COMPLY Win 0550 2014 GHAFTIR 11 SEC. 11077 oK 0550 SECTIONS 101381 &ND 10294 = =
i TO CL/aNGl ALIT) THEN SEG. 1002, OFERABLE FARTS SHALL COMPLY WIH S£C. JCA. SEE "OPERABLE WROCOWS N B e—h SEE "GENERAL m:Nanm_pw onmL
e 5 g ACCESSELE LOCATONS' DETAL ON SHEET 20A-5. ML LOWER FLOCR WHDOW HEADEES TO BE SET AT 70 AFF UND, ON SHEET AlZ BEFORE BEGINMNG SCURTECBIL o8 S Uit SOLiL
tonéA STANTE Tom ocd b ANY CONSTRUGTION. Geigld 3
BALL TYPE 4" ACCESSBLE UNTS RIGURE TRE TANIG 10 66

ACCESSOLE POGRET DOORS MIST STOP FLALY GFEN W THIR DFERATING HANDLES FLALY EXFOSED. E TOR WIOOW FLACIMINT ST WROCH PLACTIENT FOR £GRrS% AND [ALL FROTECTION DEAL O% SHECT E OOZ@._-WCO._._OZ M%ﬂ_m < U mwTEZ_A_v—mU - s T - sccess s s

54,70 PROVTT MM 2 WT CLEAR WOTH PER EL/ANITY SEE, 100432 WilDN 1LY OPENED.




s parry whais sTamweLy
WalLs » BTARWELL CELWGE
10 B or | b PRE RESSTME

CONSTRUCION. e
3 ELECTRGAY SERFRATION WaLL

e 10 PE USED QY roR

— e e, SR N o ELECTRICAL PANEL” SEPARATICN), ]

AL PARTY WALLS. STSRWELL

i
ey
i
I
K
m
MULT! /recn

CONSULTANTS

=]
B%

PN
%

: —1
i

& 1

5 I VNG RM. | ENTRY LEVEL A% sown sorfir
| | €3 FER STARWOLL. L
i
I

I

UPPER FLOOR
PLAN

|
QO
E
5
%E
=

2=
|
’ - s
=
y %
: T3
3
]
;
a
a2t

5-n P g o 2 —] L]
o A 1 = ] 1000 W XHG: B
u Y =7+ =H| ai waLL RTR W SEiR
5 3 = L Il
8 2 &l TemasTar !
& v | 50 =l COMBMATION SHORT /CARBCH “Boo v G 2
o BED RM, BED RM, | pof" | “remas woty m: BED RM. R roNopt prrtioss o ot WAL TR e "
A BED RM. UPen T METYATCN OF MY L e —
= OrE_ WerD TC 110V WTH ==
— BATTERY BAGK-AF. TYPCAL AL

7 anu s e 2ur—
ST o e e
[ BED RM,

me N

£

ROCK W 3/B SOFNIT FLTWD

AIRPORT ROAD
APARTMENT COMPLEX

e 1 e e

= e =3 = e
L ey B ) e = se | we F —
; == Py ey ; e
- =T I g2 ¥
S T
_ INTERIOR FRAMNG _ INTERIOR FEATURES CADET HEATING + SMOKE/CARBON MONOXDE DETECTORS _d_w ELECTRICAL Wurm g
e ety gugs £B
P N Dons misgrts Sha £ WaTALLED B AooRDANCE W mm-m Nm
FLOOR PLA CONSTRUCTION, 1FE ¥ B GPRNNED ZeEnon A7t “5E
HEEERL TYPE A UNITS) S zon seosron BIAE Fhr e o e 485 wus
EA. UNIT = 844 SF. * T aouon ML 1Le WO WoPa 75 wcmmm mmm
H
BLD. 1 ity

GENCRAL NOTES:

1 AL ENTEROR WaLLS 10 B€ 2 % & STUOS. ML OMIK
WALS TOBL Z 4 1 STUDS MLESS OTALRMISE NOTED

Oct-13

T
Designi__2im.
Scale:_as siown

Orawn:_Gi0.
| Checked:_tpg

o~ 2./ BLOCK GONCEALED SFACES CVIRIKAL & HOPIONTALY ;
ALL WNOOW AND PATIO DOOR HEADERS TO BE DF 1 4xi2 UND. —— NOTE AL BCCEOOBE DOORS SHALL BT e TR Bo56 TI62E AND OS5C TIBZ3 k1
DOOR_SCHEDLLE WHNDOW_SCHEOWLE | FROVIDED WITH LEVER 0DOR HARDWARE + 3 FRICR 1O NSTALLATIN DF PEERGLSSS TUB/SHOWER + 3
e s PR £ it [ | Coiom] melL | eemaes HEagrES OTHER GPERATNG DEVICES N COMPLIANGE WiTH SHOWER UHTS SHEET ROCK SHALL BE APPLEG 1D 10 Toa 7 6650
a TEFET 303 16 |vhr 5TAT] rGARD|WHTE (VS | STATICNARY W FROSTED GLASS AT ICL/ANSE 81171 SECTIONS 3094, AND 40426 WHLLS 45 NOEATED CH FLAYS
- LT L3 ] EX L oo
= L 3 AT K] ETHET 55 [moaro[wnie|Trs | mom suGPX Wr FROSTID GLASS - 5 o ate P i R S
% P25 (98 [T [ 3 F i yezwc [wwr Sen|moasplumif |YES 1 SWELL PG W SCRIEN NOTE: MAK LI-VALUE FOR AL WINDOWS A% CIMAUST FANG TO HAVE 1L 120 ETF1
i i i T L 40 % 36 |wwn 5o | moarp|mme |ves | HoRZ sUptE we Sokiew DR IBLE 5023 2014 OFESE U-039
B L3 Sy a0 %40 |l 5o [moarpwnie (s | mokZ SUDER W SCRLEW ekl = 2 T 2. ELLCTD, OUILETS M| M2 WALt FAY NOT BE BACH 1O £
e e e P I e serh somm = HOTE: AGM + FTLR [LODE DOCKS ARE S20K 0 14157 85 SEPLAWTLD 7 HoEOwaL GRTMCE +
: mlAL, w%“ Tam | |nereocr s 1 50 X 40 vl 0 [ maaeplwere  [ves | moos SUDSR W SCREEN HOTE: WINDOW SILLS MORE THAN 72° ABOVE
Sorles 37 e ey <Tar S0 s ac | b [t cato[wTE [vee | Homz supte ws soREEn FINSH GRADE SHALL BE 4 MNPUM OF 3G . AL EATERIDR LODD UGG S 8¢ LOMECTED TO
37EE 1 B3P Tar ol ETERT = BcRr B FMISA FLOOR SURFACE (OR) BE HOUSE PANILE LOCATED N ON-SITE WTLITT XOOHS. +
A oamy 30 % 6 [cAseRtn | raaato|wrie  [ves | caseresd we SCREFN o & iz ABOVE FMIS
R e e (& [seree o] ABONE TS FLOGR SLRPACE ORI | b
i 328 kL 2 5r S 5 e DEVEES M COMPLIHNCE ¥ATH THE 2014 T 7. KG PR OLESE MCA-CFNCENCY LLATRG STRTENS - A
37 B [ boor 7 n GEC ¥ 5 = = : 50 react i MAHENLY
£ suxle (R HOIL: 4L LOWTE TLOGE OFERACLE WROOWS. + FRIWARL 10 COMPLY Wik 05.5C 2014 CHIPIEE 11 56, 107 ¢ ©B5C GECTIONS 101381 AND 102! GEF GENERAL STRUCTLRAL NOTES T of 23 LRI OF e L iR
e ] e R A ErT R YAy 10 KC/ANS| ATI7I THEN SEG. 10079, DFERABLE PARTS SHALL COMPLY MM SEC. 307 SEE “OFTRABLE WHICW ON SHEET AL2 BEFORT BEGNNNG RS Sk T
378 [ e i o Shanber ACCESSOLE LOCATIONS' DETAL CH SLET ADA-5. AL LOWER FLOCR WNOOW HEADERS 10 BC SET AT 7-C A7F. UNOD 3 R E 40 Ui P SPLT WATT.
[} 14 ANY CONSTRLUCTION,
AL TYPE A AGDISSELE LNTE FEGURE THE PATIO 10 BE

<
ot o0 DOGRS ST 107 FULY OFFN WM THER GFLRATIHE FAVALLS FULY EXPOSED ROlE: 7OR WhOOW LAGIHOHT SEC WhDON PLAGEPENT FoR £GRE 55 O Tl ROTCIONC DAL ON SHILT 468 | CONSTRUCTION TYPE V B SPRINKLED. ~ LT e VL A5 GWELURG L

n 10 PROVTE R 32 MET CLEAR WOTH IR KGAAIITL BT, 1004321 WEN FULT OPENED,




FIvas

@a® NOILVAT 1T 16V3

SLNN d 3dhi

(SLNN 9 3dAL

51 Wi wGaa
© 473Ts

vy
ot

340 40 AT3
AT

SINN 0 3dAL

[11]
]

=

=
o
=

G8 1 ANDS

EEONOIVAI T LG aM

(SImn g 3411)
[TT1

B

SLUNN 3 3441
E‘i

|

SINN 0 3dAL

CEI TR T

==

T} i it
B EiH g H &
-: § i H 7 5
H i i
‘ [=]a==T]
0 B =
270 N =
g_, ®—
W (=S
anq ofrm —‘ J— =]
[ ) i
{3 rm
=2 =3
Zle | =
Sle Z s
Q .
1 ®
=l
E=BE =i
T : I ?F g i %§
T ¥ 5 ] e 3
] aiz Iy ¢
?L e § g g
E i‘
mIAT s o $amur/
o e e AIRPORT ROAD BUILDING B TECH
APARTMENT COMPLEX ELEVATIONS sl




Iz E e =
o o wp [ P o e voe o
e oy o o
s io 1 o = e E ey 2 il rasry walls Srasan, ]
WL+ STRRWELL LELNCE
A“_au 5 & A 10 B OF 1 He FRL / Z
st PRETY ALY, STARWEW e ConsiRenon —
it o et = 3
10 pE Cr § e Rr :
el e | ] 53
7 B R e % 2 3
] B ; . ¥ 3
150 3 B0 e IR SERNCL al
\\\\\\\\\\\\\\\\ | R @ [ etk 10 BE Locats | & G4
[ e 5 T2 ciear e e &
m 1 _ whiL as S i Py o~ @
L (AN
? STOR.| R . ?
& DINNG |ty il a
A ¢ B
ALL ACLESSELE FLOOR RITCAEN
Climier Tors A worx
SRratrs 10w Se nax. anove
it rook wo 2w mon [TYPE A UMIT
¥ FNSHED WALL TO COUNTER [DGE L] LS ~
5 firr Cerit on et Ana-as ! o
. INIT ; i :
11+ S ——— gremn || [ o
PRONED o sk GLTAR 100K S o FEHOVABLE 108 1
WP IO D TOF SPUCE CAEAROCLS FORWARD. APPROATH ] 4
LCEEss ST prians
b / 160 SAEET ADACs, L] . b
5 rovee cesn conbo noce
Bar sacre. a5 | |7 Sark va v e (o |
ety ; S conrs
3 ol f¥ .
& ¥ 7
3

noce™
R
o . b3
& 1\.\\ w
S i o Flock 178} Pasecn, 4 i | ¥, o N
B —— -0 wor seads E 4
HLATON RTAMED N A @ D00k 10 HAVE Meam N o M
-~ T e EeECn miaw - = g i dd By TYPE A UNIT ! Pasm A7 g 00
TYPE A YNIT _ o : 2
YDE BED [RM. f Ras FLOGR CAURGS e Q
EPE\A : : SO — H| |1YPE A UNIT Zje
i rmn || B ’ - ! ES LY [ ) e
2 i TrACAL THD OF BLO'G.
P e o e i i i e ; J iocaners 4e b servce ez
trecal Lowee novks 055C S£C. 1O i <rp o usep oy roe s Tl & GARYI ouw
—! < i Fiferecar FaneL SEpaRanony i il m BED EM M a M
i I 4 an‘af
Ly 1 I . /.
T ——— o
i3] -
it i T e o m ~ ~ \ = k=
Kl 1 i e 2014 OSEC S, T 5 b [ ; T LOWER FLO0F T o7 BRDNG %7 o OC
5 P - | il omies Lowex rioce inre | N E i " <
i = I3 B L 3 7 e _ o
LIFL B NI 1 AGGORDANGE WiTe e, i c a1 70— | o cziz.
Fore e e oY a1z i F6e G raet i = L T S ———— Sl o
G | i W 4T RorTon |
@ sty | o Caene (et ;
A s ER ERS A EAERE st -z e
- -2 o . o - es o o g2pE &4
e s s P [ P ya 2 ygl =%
108 0 mmm mm
; A i L
_ INTERIOR FRAMNG INTERIOR FEATURES | INTERIOR  FRAMING _ &) INTERIOR FEATURES (B Sa 452
TYPE D UNTS TYPE C_UNTS) = TYPE D UNITS mmmmm_ 8
S 4 B
LOWER FLOOR PLAN CONSTRUCTION TYPE W B SPRMLED | (1) apr.200:3 SHoRe ALMOIS, SHGLE A% HULTRLE-STATION B TR g i b v ¢ SEE "GENERAL STRUCTURAL NOTES® 2 MMM 2
SatpT ST BLD, 2) |5 yarema sersroe o s TR B T R et o o S RSl L s s DerDE Pkt £ nEl
C(HANDICAP ADAPTABLE/ACCESSIBLED ! = b e s me munssiuson rore swsers. U S RIS ANY CONSTRUCTION
‘D" UNIT = 1127 SF CarmLrr W L 17 Wi, B WSTALLED M ACCORDANGE - i bty ol 2
B e Y WITH SECTIONS 9072111 TMROUGH 07231 4 AMD 1IPA T2 o B e 8 vem ou o gow b o HANDICAP UNIT NOTES: _ 7 f
'CTUNIT = 728 SF F o e e 1mrs v st Descoen 1o cormy w ossc 2o erveen (58 2 o 5 f &
— 1. L EXTERIOR WALLS 1O BE 2 K G STUDS. AL DTHEE 52
FLOOR/CEILING ASSEMBLY AT TUB/SHOWERS " wiiis roar 25« sws iaizss crntrwist woten FE I
ALL WINDOW AND PATIO DOOR HEADERS TO BE DF &1 &x12 UMN.O. — NOIE: AL ACGESSIBLE DOORS Sriall BT Nﬂmn\mlhum..uwnﬁuuunmmﬁnbhgnm“ﬁﬂwn% + MORIZONTALY M .m' m M ¥ K]
DOGR_SCHEDULE WNDOW SCHEDULE B ; . ” " ] <
| e el T e Tl N 1 1.3 ¢
so e fwen siailmompfumy [rre | cianower we reosito Gase BET] | ico/aNS AL SECTIONS 304 AND 40426, P ATt oo ° o BB rRcTED W deconicr Wi T Foven Er T 08 7 6550

30 €30 [ven 9o | mcaso|WeE  [vEs | Moz SUOFR ws PROSTED CuASs
4 ML BATH FANS 1O MAYE MM BO CFH. RANGE HOCD

WM TME PROCT THERE ARL TTPE “A° LNTS WG MUST rELT

3 x 46 [van son | moarowte [re | emelr mnG we sceepn
4D % 36 [ViFL 5D, | mcaRc [umiE [-Es | moRZ SUDFR W/ SCREDY _WFPL s v R AL D el ies P s i, SPICIC REQURTMINTS BET CUT M ECAANE ATI7L. CHAFTER 10,
“on oo |ver sio [mmearofwine [vee | voku sLome ws sorer i EESE 5, CLECTAC GUTLETS M 1 MR WALL AT NOT BF BACK 10 SLGTION 1003
[@ w68 o [vwri 5ib | mcwsnfumre |- | mose suoee wr sceern ALK ANC IS BE SIPARAIED BY MORZONTAL DISTANCE
[@ 5o xen  |vin so [mosknfwire  [<£s | roRw supee we sceerw NOTE: WHOOW SLLS MORE THAN 72° ABOVE PrEe
[@ {50 % es [vwn sin [mcuwofware |ves | momz. supre we scecen FRIGH GRADE SHALL BE A MNMUM OF 3G° P S e M e oo s
30 % a6 Jeasten | recaro]wie e | oaspen we scrpe EATETT ABOVE FINGH FLOOR SURFAGE COR) BE HGUSE FUNELS LDCATED N ON-STE UTLITT KOOMS +
I NSTALLED WITH WNDOW OPENNG CONTROL STORACE BLDS.
=T |EEVEES N.COMRSHGE T THE 2014 . v 1o T MIST HEET THE REEY S OF LL/ANS AT
HOTC. ALL LOWER FLOOR GPERABLE WHDOWS + FARDWARE T0 GOMALY WITH 0555 2014 THAPTIR §1 56C 11072 OK OB50 SELTIONS 101381 AND 10294 A e et A Lol R e
10 G085 A1171 THEN SEC. 10029 DFERAME PARIS SHALL COMPLY WIH SEG. S0 SEL ‘CPTRABLE WNOOKS N WETALLED (4T FATLRES SALL BE COMPACT R
2 L - ACCESSBLE LOCATIONS' DETAL ON SHELT A0A-5 AL LOWER FLOCR WHNDOW HEADERS TO BE SET AT 7'-0" AFF. UND, LNEAR FLOURESCEWT. OR A LICHTHC SOURCE THAT HAS &  ATTACHED TO THE DRAWNG SETS ARE QLR SALCTS ADA-1 THEL =
soalee Torci [ oan e T oo Stan P EITGACY OF 4G LLFENS FER NPT WAL THAT SET LT SFECITE NFORMATON fRCR OSSC 701, CHAPTLR 10
A5 WELL A3 THE FEPTAENCED DOCLMINTS, TAE DRAMNGE SE1 our
Sorrine rmene FLERONS AN DrENS AT MUST BE TET 10 .

veraw on seeet ae. | GONSTRUCTION TYPE V B OPRINKLED. it 0, Kaeseosms s o me ramo 1o o e e o e omr

& ACCTESOLE POORET DOORG MIST STGR FLLLY GPEN WITH THER OPERATRG HANDLES FULLT DXPOSED.
aa TG PROVDE HNMM 32" NET CLEAR WOTH PIR KC/ANITS SEC 1004523 WiTN ALY DFTHCD, _zgnﬁ TOR WNDOW PLACIMENT SFE




T
— P o + .
Pz =5 = T I e o o5 = s S H
o £ s ] T z 8 :
T F P T e [
B z 3
(B z sk
J) 3 i paRre wacks oTaRvEL 7 7, ‘:\ £ gi
it e i
ok & T -
e Conermnon g g
T 3 H-
| #
= — \ I x &1 2 f
| 2 & T = : i
. k EEI‘“" iznosr — ‘ " an
K = STOR. ] STCR, : ;
: I |
J._ =
- ol ‘
BED RM. 5
; o o — ,
3 VNG 352 T s o
| ': BL o 1 I z
FFaismiy congragnon w
i A = ROIL sl riooes vt 5 e o<
. : o L e B LIVNG
i —E— & sPBLTON WAL rRAiER 10 NeunT |
E v sis 0 E i st CrowG ¢ LIYHNG i [ T |
TS ORes et 70 ST PTG 3 sSoa
R ou 1 FLboes
H
R oeesec | g
] T Z0
e <z
| T oMo
3 H_DATH | oL o) cusss—— o TH
df o 3 Q BaTH o =
: fi 5 T 6] = 3
3 6 [®) e sz 3 _
o A I e i
5 ! P T P [ T . H
A % .
== BATH =
i ihivie theaTeD i
: e e } p
7 X THIE TND YR ré% b >
i \ @ fi c88 w
< Lo ) od
— i oo
o e secoe
et pro WA 1 wr g =
e rioors BT MW e 2
e o5 oo [e N e
RM o
n BED RM, | Q
b e !
3 | -
STaRWIL SOWG roR A [+ 4
T e T
085t BEC. co'ee low Mt roe O w
e P S maron
BED BM, as
e e =
! <
1 I d
1 ! 4
1 I
sv s e v ez 5
T i 2 s o £os o 104 P EEE ¥3
R 3¢ sep e e T 3 P §§; "§
T P P oo T
1od-o Egz =
2 zg
sia Zp
| INTERIOR FRAMNG | NTERIOR FEATURES | INTERIOR FRAMNG % INTERICR FEATURES % 2995 :Eg
o
24=
TYPE D UNITS TYPE C UNITS TYPE D UNTS 3255 284
_ — %g EE 242
MAIN FLOOR PLAN CONSTRLCTION TYEE V b GPEMLID ob¥52 228
L D 2 m ‘D?JJD.S SHOME . m‘mi m;ﬁrﬂzéum =37} 3
: TR DT TS s
: ‘DT UNIT = 1127 SF T A7 203 SHELE A0 HATPLE-STATION SHORE. ALARYS
H o USTED SHALE b FLITLL-STATON SIO AN J
o T B SRALL BE WSTALD M Accommmee d4dd.2
H G UNT = 728 SF. T SEChONG 01 F01 ROGRe 207 E 114 A TR T8 ENE
K B i e XA e =
A A et Pk
oo IR
a7 oerca. + sz )y
Atl, WNDOW AND PATIO DOOR MEAPERY TO BE DF FI #xi2 UNG ——3 NOTL: ALL ACCESSIBLE DOORS SHAlL BE g'rﬂ?"%‘%a:%ﬂs; Gose maes g x 3 £ 5
DODR_SCHEDLLE WNDOW SCHEDULE FROVIDID WITH LEVER DODR MARDWARE + 3 e 10 NSTALLATION GF MeFTL&SS TUB/SHONTE + 85638
CEESS FRARES PEMARRD L oG | celorl o | erraens e OTHER OPERATING DEVICES N COMPLANCE WiTH e e ot Shmi e apmite To oy f—————————]
T T = S e " Toxie |vnr|. STaT] P caRp | write |75 | STANCNARY W TROSTID GLASS 1z \CCAANG 81171 SECTIONS 3094, AND 40426 WALy A NDCATLR ON PLING
3 > . O X 30 WNTL S0 | MLGARD fwriTE SUDER W FROSTID GASS +
e W/ TS IR —_—"55.‘ 4. ALL BATH FANS TO HAVE MM BO cm RANGE HOGD
i R orie T e aila e B |ML MAX. U-WALUE FOR AL WINDOWS AD ———— EUIAIST FANG T RAVE MY 140 GO
L2 4D X 40 Vﬂr\, 5.0 SUDER W/ SCRELN IPIE TAALL 502 37018 OFERL U-0.9% SZED THE SAME A% {OWER FLOOE 5 ELICTRC OUTLETS W L HE. WALL MAY NOT BL BALK fﬁu
7 - [@ o e wrn Sy T ) 5008s D0R sZE OPMIONS O 1N Bhox, o a1 B2 SEPARATED oY HORZONIAL oiraree |
£ R (TS oA W SCREDN NDIE: ::cﬂo[wsaw.tf TIORE Tl T2- ABOVE 0 wn - 250
L L 8 [ [ 50 1 v VNTL S0 1ORTL, SUDER W SLRECN FRISH A El A MINMUP BATH PM, = 2°-4° DOOR, & M.L EXTEROR FLOOD LENTNG Small BF COMELTED '0
5F e Do |@]36 x4 |caseent CASEVENT W/ SCREEDW OF &1 412 ABOVE FINSH FLOOR 5URFABE (DR) at CLIEE PANELS LOCATED N ON-SITE UTLAY ROCHS
EAT 55, [o] INSTALLED WITH WINDOW OPENNG CONTROL + I 5'““5 Bos
= Y DEVIGES N COMPLIANCE WITH THE 2014 SEE "GENERAL STRUCTURAL NOTES® 7 45 PER QEESC GA-EPFIENGY LGHTING SYSTEMS - &
e ey
HGIE: ALL LONER FLOCK OPTRADLC WHOOWe + FRDWARE 10 CorLY Wn OS5 2014 THPTLL 1 0 11012 G O%5C SECTIONS 101381 AND 10294 ON SHEET AZ.2 BEFORE BEGINNING R OF 50 FLRCINT OF THE LaMth M FIRAARENTL
oo 10 KG/ANS ALIT] THEW SEC. 10029 OPERAIE PARTS SHALL COMPLT WITH SIC. 304, “OFERABLE WRGOWS N ANY GONSTRUCTION HSTBLLED et FRTLRCS iUl o commct of
T b BFALD Dock ACCESSBLE (OCATIONS' DETAL ON SHELT ADA-5. ALL LOWER FLOOR WHNDOW HEADCRS YG BE SET A1 7-0° AFF. UNO. e PeAey OF 45 LUNENG FER. NID"J\C(‘NAT A 2 4 1
: ;
'« MCCESSALE POCTTT DOCRS MUST STOP FULLT DN Win 1mEK OFERATRG RAMDLES FULLY EAFSCD. B TTRE A ACLISSELE UNTS RIGURE THE FATIO 10 BE .
e o oL 7, oA b i e NOTE: OR WHOOW FLACEVENT SC WDUIOW FLALCYENT © ral potconon e o sneet 46+ | CONSTRUCTION TYPE V B SPRINKLED. Pt




s

o
2o 1w -0 =0 H
4p o8 100 Ao 00 e -8 100" B -0 104 4y C
e P 5o £ ET = Do,
=
A 2N =
erorsea sereahis wi G D, =g
c1o s vSeo
SRR o \| =i
o
- v
2] I _ =
i o [ N4
AL raRTY whiie samweL ; e e | @
5| WilLS, + STARWELL CELNGS : PR 1 ! ) ]
3 1088 or 3 fa 1R RESSINE AL PAR]Y wALLS. STARwELL | 3 an®
ek 5 mod e | L
b ,. || SIOR STOR Y : | I | |
. =t = 5 |||._~.- = = : . Gase
P = e oot prea
== | - B vt e e i
[ Gyl W/ 220% DUTLLT coR i i
g RS . s ¥y zmoy ot « — !
= x
; -
7 ¥ w <
£ B -
i -4
i =
of |% |9
3 [ LBE
.w ] &
A °E
B B
) oo
I < =
) ) o0
W | ol
. ez
O w
S SO [ (S ol o
L e 108 =i B -2 Fe10n 1 A
L TS P g o P v-on RS A
1 o o g I o
1 sder | BPEE Y2
GADET HEATING + SMOKE/ - CADET HEATING + SMORE/ @ m =¢
ELECTRICAL | : (A ELECTRICAL mmm =
_ CARBON MONOXIDE DETECTORS _ S i L g o CARBON MONOXIDE DETECTORS Geg) S mxrn mm
=3
I mnm NW :
TYPE A UNITS TYPE B UNITS TYPE A UNTS 233
@
LHx
UPPER FLOOR PLAN _ . T Jege. gz
SHOKE ALARITS. SHALL BE NSTALLED N ACCORDANGE WITH z B o a
aE e T BLD. 4 ) |swalcea saresor SECToN 207211 g
b SHEETROGK APPLCATION. 73 907251 SHGLE AND ML TILE-STATION SMOKE ALAEMS. 3
AT UNIT = 844 SF LISTED SHGLE AND MATFLE-STATICN SHCHE ALAFHS. 3
= £ T g COMPLYNG Wi Ui 217 SHALL B MSTALLED M ACCORDANCE 2¥EI0 BE
-m- ngﬂ mhvo m —-l W SECTIONS 4072111 THEGUCH 9072114 AND NFPA 72
EEEEE
CONERAL NOIES EREE o &
L AL EXTERDE WALLS TO BE Z X G SIDD. ML TR i
Will3 1O BE 2 X 4 STUDY LRLESS OTMERWSL NOTEO. it g |4
?rRE BLOCA CONCEALED SFACES (VERTEAL + HORZONTALY §E 3
ALL WNDOW _AND FATIO DOOR MEADERS TO BE DF #1 4x12 LLN.O. TR T T T R TR T 45 PLR O5SL TIBRZ AND 9SG TIB2., m w m v E .M
DOOR SCHEDULE [ WINDOW_SCHEDLLE PROVIDED WITH LEVER DOCR HARDWARE + o Ry e e B 85584
FRariES REMARRS [T = Trre [ mrc [ coeafmewn | Remans LEACERE OTHER OPERATING DEWCES N COMPLIANCE WiTh SrOwER TS ROCK GRLLL BE APPLED TO STUD
72 3 3P 148 30 %16 |vnn starfmoaeo|wne (e | STaTonaRy ws FEOSTID class E-EL T EC/ANS ALIZL SELTIONS 3094, AND d404.26. WALLS AS NDICATCD OX FLANS, 908 865K
3 r (@[30 k30  |vwr 5iD | moskp|ware  frre | MOA SDfk W/ FROSIED GlasS o
Sic oo L L 0T ics (o st ey R T R oy _,ss MAX U-VALUE TOR AL WRDOWS 25 * DA P 10 e e 150 6 ST
'L 40 Il SNYL SiD | MUGARD | werfE i) HORST SLIDFR W/ SCREFN PERTABLE, 507,50 2014 OEESC (013, t 4 ELECTRC OUTLETS M 1 MR WALL MY NOT Bf BACK TO
e t o s +e [wm sio | Moo wrr [yrs | omz supre w. scRemy SOIE tu + PR FLOOK. poors 4Rt B 0 T . SEPRRATED 07 MmO, ST
57 tar 56140 [@m w0 |mouolwir Jire | noer suoee we scere NOTE. WNDOW SLLS MORE THAN 72° ABOVE ecas, D50 St SETIONS TR nuR g
B [N BN [VNTL SiD | ML GaRD [WheE [YES HokeZ. SLDER W/ SCREEN jlmlm ﬁv.»% wxwrr mM(MwﬂMM)CANWOW Mﬁ. - r-.im :uuamm.-Mn _ww roLLOWE: . ALL CXTERIOR FLODD LIGHTNG SHALL BE GOMMEGTED TO
% R 30 G CASEHENT | MLCARD | WHT! YES CASLMENT W/ SCREEN DF &1 axi2 ABOVE FMNI LOOR ) o O #M. = ¥ -6 DOOR Ll FANELE LCCATED N ON-HITE UTLITY ROONS +
. {10 e } e o) ‘\H_H - NSTALLED WITH WINDOW DPENNG CONTROL BATH R 24" DoOR, “rokace 8D S
3t s DEVEES ™ COMPUANCE WITh THE 2014 R e R e
A s NOTE: ALL LOWIR FLOGR OPCRABLE WMDOWS + HAEOWARE [0 COMPLT WITH 0550 2014 GHAPTER 11 S6C. 11072 CN 0554 SECTIONS 101381 AND 10294 SEE GENERAL STRUGTURAL NOTES herni OF S FEACENT OF dMr LA N PERARINTLY
re 10 LL/AANS b THEN SEC. 10029, OPERABLE PARTS SHALL COMPLY WITH SEC. 309 SIE 'CPLRABLE WNDOWS N NGTALLED LIGHTING FXTLRES SHALL B COMPALT OR
EH ACCESSBAE LOCATIONS” DETAL ON SHEET ADA-S  ALL LOWER FLOOR WKDCW HEADERS TO BE SET AT 7-07 AFF. UNO. ON SHEET A4.2 BEFORE BEGINNING LNCAE FLOURESCINT. OF A LGHTHG SOURCE THAT HAS &
- ANY CONSTRUCTION, P LFCACT OF 4D LUMINS PER BT WATT > h. m °
+ ACCESSIELE POCKEY DOORS MUST STOP FLLLY CPIN WHH TMFR OFTRATHG HANRES FULLY FXFOSED. e g o xi -
4470 PROVEE PN 30° PET GLUR WO PIR G/At3 SEE 3004521 WEN MLLT BPDED Wc: FOR WNDOW FLALEVENT SEE WHDOW PLACEMENT TOR Celfos w0 Tl reorccion oevat on st acs | CONSTRUCTION TYPE V B SPRINKLED. B T A ACSESSELE TS REQURE THE FATC 10 6




Tt

WINDOW SCHEDIAE

ALL WNDOW AND FATIO DOGCE MEADERS TO BE DF #1 £x12 UNO ———

+ ACOESSDLL PLCAET DOORS MUST STOR FLLLY OPEN WTH 1
o TO TROMDE ML 32 0T CLERE

NOIE: ALL ACCESSOLE DOORS SHALL BE
FROVIDED WITH LEVER DOOR HAEDWARE +
OTHER OPCRATNG DEVIGES N COMPLIANGE WITH
ICC/ANS! AT SECTIONS 3094, AND 404.2.6.

HOTE: MAX U-VALUE FOR ALL WINDOWS a5
PER TABLE 5023 2014 DEESC U-0.35

DOOR SCHEDILE
e RAIC T rrband EZu
T St ; STATCRARY W/ TROETED GASE = anz
Y [E5kz cuex W, reasto 6 455

Seee SHAT v w TEAE

40 X 3% NORESLEER WS SCRIEN

[@[vo1e0 HORTZ. SLDIR W SCRELN

[@]eoaes HORT. SLOTR W SCRELN

3 TR o o W, scatt

Soxse iowz. 5400 W seao
Souie Cascrent we scmon AT

10 KL/ANG ATIT] THER SE0. 10023 OFERABLE PARTS SHAIL COMPLY WITH SEC. 304
ACCESSELE LOGATIONS' DETAL ON GHEET ADA-5. AL LOWER FLOOR WRDOW HEADERS 10 BE SET AT T'-0' HF UIND

NOTE: ALL LOWER FLOOR OPTRRALE WHDCWS + MARDWARE 1O COHRLY WITM O5.5C. 2014 CHAFTIR Il SEC. IlO'lZ oK J

HOR CPERATIG HANDLES FILLT EXPOSED,
METH PR KGAAIITE SEC 1004821 WD FULY OFENTD,

NOIE: WHOOW GLLS MORE THAN 72 ABOVE
FRISH GRADE SHALL BE A MNMLM OF 36
ABOVE FINSH FLOOR SURFACE [OR) BL
INSTALLED WITH WINDGW OFENNG CONTRGL
DEVIGES N COMPLIANCE WITH THE 2014
OBSG SECTIONS 101381 AND 10294

AR+ UPPLR TLOGR DOORS ARE

ON SHEET A2.2 BEFORE BEGINNNG
ANY CONSTRUCTION.

SEE "GENERAL STRUCTURAL NOTES®

lm FOR WNDOW PLACTHENT SCE “NOOW PLACEHINT FOR_FGRES% ap r rronecrion peraw on ettt aes. | CONSTRUCTION TYPE V B SPRINKLED.

MULT!
' frecH

498,
TC

consuLTANTS

i
¥
i
i
]

i
;
H

UPPER

MAIN &

FLOOR PLAN

AIRPORT ROAD
APARTMENT COMPLEX

DIMENSIONS & NOTES TAKE
PRECEDENCE OVER GRAPHICAL

REPRESENTATION,

z

ot

G

WALLS TOBE 2 %4

3090 o
- = = s
1 “
@ st rary walls sraar 377 Ve,
|
3 1 ki
2 I , !
—
L @
= — i q
: = = STOR, i STOR. . 3
; = P T T | ‘ |
—— w2200 OUTLET (OR
i s R T = =
BED RM. W/ 220y CUTLET (OR LIVING BED RM, [
B HELIRE DENTLORER:. VWG = 70 FAVE]
HEE o i - :
e
8| <k wosme consmmeron.  |[LJ ] [ @ pmmmmemee [ N 5 o
o
'? h:l - M RELEPT, PP_‘D"; £TC. 1 -
o rioow I
T p— (= | =]
SRS—
; R - .
LiP ?) KITCHEN ., LR PR L2 J ;
o |3 ENTEY LEViL Le e o le
; R :
5 Jeal 5
3 &
. AT
-] 1] L= I3 12
: Becpes e s :
- SRR R O
T E v
Ppew,
eBsx
=258 | %]
83k ouse |
835E ! PANEL |
m - E=|
h &l
o = & =) )
HE= !
—— : d !
e e e |
o e N =
1t v s s
P, B e L e TRERD Wi
S i o
SOFAT FLYWD. 1
1
1
|
o o o=
J CADET HEATING + SMOKE/CARBON MONOXDE DETECTORS ELECTRICAL | CADET HEATING + SMORE/CARBON % ELECTRICAL @ - nearerawarsran %
TYPE D UNTS e (TYPE C UNITS) o Prreress TYPE D UNITS
e LUK BLARTE 2 EREEERDE NG g s e s et e s S
' SHEETRoG ATucaToN B ve imacaren s
‘D" UNT = 1127 SF. | | L sy mo
C” UNIT = 728 SF. e 3 L THRoGH AT L4 A a5 .

L ALL EXTERIOR WALLS TO BE 2 K G5TLDS AL OTHER
SILDS LM[SS OMMRWISE NOTED

TEE BLOCR CONCLALED SPACES (VERTEAL & HDRZONTAL)
a5 FER DSSL 11827 440 0550 TIAZ,

PRIE 10 NSTALLATION OF FIBCRGLAGS TUR/SHOWEE
Cer pera, LT RALR ial B AMULD 15 STUD
HALLS 85 NOGATED ON PLANS,

ALL BATH Fars 10 HAVE M B0 CFM RANGE HGOD
EXFAUST FANG TO FAVE MR 150 GFM

ELECTAC OUTLETS N [ HR. WALL MAY NOT BE BACK 10
BACK AND MUST BE SEFARATL( O NORZOMIAL DYGTANCE
or -0

ALL EXTERIOR FLOGD UGHTHC. SHALL B CONMCCTED 10
HOLISE FANELS LOCATED M ON-SIE UTLTY ROGHS +
sioRACE I

42 R RS CATOBENCT LIOTRG STSTEE - 4
O 20 FERCET OF M Las I FTEwLY
HSALD UGG TTURES SHML PE COPACT
TLOURTSCENT OF 4 LGRTNG SOURCE mu Has 4
EFFEALY GF 4 LLFENS FTR BELT WA

BLALL TYPE A AGCESYBLE LNTS RIOURE TN FATIO 1O 82

AT SGME LEVEL A5 DWELLNG LW

Checked: .06
13

Scale: _AS SHOWN




071 AWIS

@G5 5D NOIIVATTE HIFION

0= = 9s1 ITv0S

Eam
G 5 3D NOILVATTL HLINOS

i

il I MOONA

ARG IO 31D
0% 1IN 150w

O-1 = 8L IS

Gun 2 3D NOTLVAT 1 1SV

(O = g1 AWDS

Eam
(Ginn 9 34 NOILVATTE 1SIM
j

NI i
e

H § 1 H é = T-10
r 1 e =
k § ! ’ H alE 3 i i 3
; § : i iz T 1
g i

TR
- HO CHANGES, WODIFICATIONS ‘
Design_eLu mmun“msug BE MADE % = 'ﬂ

MULTI
oo —cia— | ISR AT AIRPORT ROAD BUILDING e/ TECH

o s | pueseens & coms e | APARTMENT COMPLEX ELEVATIONS o

Scaler _as sugun | FRECEDENCE OVER GRAPHICAL

0559 # 80°




= ey
= [ 5o Tos e [ E v s =g =S
Py Py Y - vy P ws oy
u AW
: FLECTREAL SEPCRANCH Wil
L \r\a o 10 BE USED OMLY FOR
AT TULCTRCAL PANIL SCPARATION:
@ B
5 | woaso 4
"
evce
&
e
4 Siaas (st
3 s
o w0 : esce
; 08 10
" 0 POcK 10
b e
2|
B || HORZ. LN OF srRRLLR FRE O
) ot e oviesreas o Y PE A UNIT
RSTMLED WM AN NSRATON |
4 o
2 *
a [ ] "
H b
- 00
...- HITCHEN | g
bR = j
3 4
3 = 4
HAX. 142" THRES- o
cmlooon LT 1 BE
v
"
el s cours
R
£}
b Bl i b
] el . ] 2
D60k 10 nave fae 2
] 355 crow {5 deer
& AGLESS REGLRTHENIS —
i 3 -
b REGUREMENTS OF Jus. 4
[BED BM. ossc ro3i name mona s BED RM. - i
feasiir —1
r——r  ~c— —
| A i H

NS OF PAONG

)

L n e noresiz,

P [=3

CONNEST B 10—}
TOR OF POST win
IPSON EPLEG IND
FOST CaF

Ipreoraive stone (D)

 |nEvatiowsy

THESE LOWER FLOOR

s ki heven

1
preosstie sioe /D
_ o s et (o)

s

ey

220

25 210

s

INTERIOR FRAMNG

(TYPE C UNITS)

LOWER FLOOR PLAN

SCALE LA = 10

(HANDICAF ADAPTABLE /ACCESSIBLED

CTUNT = 728 SF.

_ INTERIOR FEATURES + JOIST FRAMING _ﬁ.bcm.- HEATNG + SMOKE/CARBON MONCNIDE um,_‘mnjuww_ @

n
CONSTRUCTION TYPE ¥ B SPRICED
SEE WALL DETAL SHEETS FOR
SHEETROLK APPLICATION.

Y] 807.210.3 SHORE ALARMS. SNGLE AND MLTPLE-STATION

WITH SECTICNS 9072111 TIROUGH 9072114 AND WTA 72,

ELECTRICAL @+

FLOOR/CEILING ASSEMBLY AT TUB/SHOWERS

« ACCTSSOLE FOCRTT DODRS MUST S10F MULLY OPEN WITH TMER OPERATMG MANDLES TUALT EAPOSID.

# TO FEONDY MR 32 T CLEAR WETH FER EC/ALITY S0, 1004521 WPEW FULT OFENED.

12 1
ALL WNDOW AND PATIO DOGR NEADERS 1O BE DF #1 4x12 UN.O.———n T T I T A T,
DOOR SCHEDULE WHDOW  SCHEDULE | PROVIDED WTH LEVER DOOR MARDWARE +
TR s FrC | otoelmeu | errawis HEADERS CTHER OPERATMG DEVES N COMPLANGL WiTH
FLCARD [WeTe |ve5 | STATIONARY W TROSIED class T SLA7] | iCc/aNS AILTY SECTIONS 3094, AND 40426,
L - moaolwie [res | nome. SLDER W/ TROSTED Gass
FANTIC [y ealt 25| SmGLE NG i sCRIH NOTEr MAX. U-VALUE FOR ALl WHDOWS 45
B s {RGAKD ML [TEE LHMORE. SUDI B/ RO PER TABLE 502.3 2014 OEESC U-0.35
TAR{F (¥R GTH STA wacaso [ wee [ves | more. spm w. scrn £ & ;
Tin = recakolwre_[res | omr sore ws scRrn
= STk racaas{waie_[res | more spre ws scRErn NOTE: WNDOW GILLS MORE THEN 72° ABOVE
e Lt oed e ik [razieT rcamofware_[res | ors some w/ scezen FINGH GRADE SUALL BE & MNPLS OF 3G
£Tak S m rwcans e |ves | caserenT we SCREEN OF ® ABOVE FINISH MLOOR SURFAGE (OR) BE
Sian Erv i E0e0 INSTALLED WITH WINDOW OPENING CONTROL
3 T -Fi DEWCES M COMPLIANCE WITH THE 2Ols
< 10T X2 NOTE: AL LOWER FLOOR CFTRABLE WNDONS + HARDWARE 10 GOMFLY WITH D55L 2014 CRAPIER 11 SEC. 11072 ON 055G SECTIONS 1013 8.1 AND 10294.
SRS B 10 KG/8NS AHTT1 THEN SEC 1GG29, CPIRABLE PARTS SHALL COMPLY WM S[C. 307 SEE ‘OPERABLE WHOOWS W
Tin e i CE ACLEGGBLE LOCATICHS” DETAL (N SHEET ATA-5. ALL LOWER FLOGR WNDOW HEADERS 70 bE SET AT 7-0 ATF. UNG
i !

NOIE: Ok WROON FLACCVENT SEE NMOOW FLALEHINT TOR Lok mo rau Peoitcoon et on it 6+ | CONSTRUCTION TYPE V B SPRINKLED.

EATER AT AN

CLMCERL NOILS:

1 AL EXTTRIOR WALLS TO BE 2 X G BILDS. AL OffER
WALLE 10 BE 2 X 4 $TuDS LMESE OTHERWISE NOTED,

2.7RE BLOGK CONCERLED SPACES (VERTCAL + MORZONTALY

55 PLR OS50 71822 AND D556 7182,

3. PRIOR 10 METALLATION OF MIBLRCLASS TLO/SHONCE +
SMOWER UNTS SHEET ROCK SHALL A AFPLED 10 STUD
WALLS A% NOCATED CH PLANS.

4. BLLDRTH FANS 10 MAYE MR 8O CFT RANGE HOOD
DXHAST FAXS TO HAVE MM 130 DM

5 ELECTRC OUTLETS I 1 M WALL MAT NOT BF BACK 10
GAGH AND MUST BE SLPARATED BY MORZONIS, DSTANGE

FREAI CFFIGACY DF 40 LUMENS FER NPT WAIT.

BLALL TYPT & ACEFSSELE INTH REQURE THE PATO 10 BE
£7 SANE ATVIL MG OWELLNG N1,

230431 Protection ngahet decmy end Termtas.

SEE "GENERAL STRUCTURAL NOTES”
ON SHEET A3.3 BEFORE BEGINNNG
ENY CONSTRUGTION

HANDICAP _UNIT NOTE S

FLOGR LMT5 MIST

P NIENT 1S IAT WL GROLMD FLOCK LM14 ARE 10 BE DESICNED

BAD CONSTRUGTED M ACGCRGANGE WITH Trf FRONISGNS OF 5
conr.

WTHN THE PROFCT THERE ARE TYFE &' LNTS WHICH PUST MEET
SPEGIFIG REQURLIONTS SET OUT N CE/ANS 41171 CHAPTER 10
SICTON 1003

BATROCHY SriL| B NESCATED X % DL B ABAF ABLE

STEERE CoPPUANGE W T8 C00¢

© T QRAWNG STS ART LR SNELTS ADA-1 THRU 5
CUT SFLCIFG. I ORMATION TRQH DSSC 2014, CHAPTER 10
S THE REFCRENCED DOCUMENTS THE DRAWKLS SET CUT
FBEAR] ELEMENTS AND DHENSIONS THAT MUST B MET 10

CONEULTANTS

LOWER FLOOR
PLAN

AIRPORT ROAD
APARTMENT COMPLEX

R
IADE_TO
WRITTEN

3

NO CHANGES, MOIFICATIOHS
AUTHORIZATION FROM THE DESIGN
DIMENSIONS & NCTES TAKE
PRECEDENCE OVER GRAPHICAL
REPRESENTATION.

REPRODUCTIONS T0 BE

THESE DRAWINGS WITHOU

Oet=19

Design;_ 5w
Drown:___ o

Scale:_3 Snauwn

2 Checked: DG | ENGINEER.

H
Z|Date:




pre ey o T
2 [y (B o ey [y v [ PR (%]
-8 P e a4 o .._..l.._ ]
3 I~
m "
z
9
x
= ALL PARTY WALLS. STRRWELL )y
WALLE ¢ BIAFWELL [ILWCD Mﬁacﬂdun c—wnwﬂv«nh:mupibt ’ﬂ v
e 8f Or 1 MR PRE RESSTVE RS imesL PA BrPaRaman) 2 e 8
5 f \ oo ¥ ap®
@ L i RALNG.
ML PRy waLs %
T WALLS. + STARWELL
e STOR, —T 10 BF OF 1 M. FRE
| c F
.......... 3|
B e
b > evor
B o | | == — = '
b
L L LiYhiG / DNNG (o]
4 g AASA B HEAT P
41— S0 punEl coa (o]
pr—— H LIS 9=
o ERGASs SCORTE BT
. o D pe L <
hs LFFEE FLOGRS RECE.1 B o .
5 I o T i i
B Fy s 3 Z o
fam| PG PROTECTION. Sl —
N i | ] e | T, «
5 3 KGN RECEPTACLE OUT-
: | o 22 LaveRs or s | | AT GatTeR Tors
§ | .ﬂo [ oo % e eccn om =
i ™ i PATHROOM CILNGY 4% Swcn rex s
B 8l 3l Sorown TTP LOWER + et 3
4[4 (4 g . ARA -, vl 3
. |
] ot ey, B0 [[]
? e e, w8 i
a . 5
1
g < = =
By | = “ 1
L \ 8
——=] P
3on ﬁ oo _\ A_._ O »
! = o
B W (a8
4 5
e m@a €5
a sEud ax oe s pe a4 =
5kt T et < X-]
STARWEL SONG FOR LA EEE i o T O
o To VEET REOUREMONTS o
p BED B 025 8031 TarT meaa coretunon snorcumon i W
LMED FOR COLLICTIVE ALARY T6 Holeg, S
UFON THE ACTIVATION OF ANT - -
oo werD 70 0% WK 1
BATIERY BAG-LP. TYTEAL
e = i [+ -
=
! 1 BED &M, L«b . N w
8 =
7 [+ e
; =
< AR
LR o -w
oo v i it oY P
e e e ey e s | e i3
16 -s E) s 16— 1647 e 5" S 164
570 E 270 o s BEE EH
T MMN =2
. & of
INTERIOR FRAMING _ INTERIOR FEATURES + JOIST FRAMING CADET HEATNG + SMOKE/CARBON MONCNDE Um.—mna.umm_ @ ELECTRICAL @ - neatceeucatran _ Su £ mm
g
" aiE " M
€3 9072103 SHORE NS, SIGAL AND MATRLE-STATION NI mam. + LFPER FLODE DOORS ARE §o%E 4z
MAN FLOOR PLAN (vPE © uno) [ L i Earr e £iE ouz
SEALE U T T G SEE WML DETIE SERISTTER T2 S0TZI1 SHGLE #0 MATFLE-STATION SHOTE ALARIS e floons skr b ToLLONS c¥c . E3S
o & SHEETROCK APPLICATION. LETID SHOLE 4HD MLLTPLE-STATION SMORE ALAKHE BED R - 2-G" BOOR 283 mmm
C" UNT = 728 SF. t t COrPLYNG ST UL 217 SHALL AF NTALLTD W ACCCRDANCE e 8
W SEGTONS 2072111 THROUGH 072114 40D NTA 72 & m g g m
| 2EEIE &
A BLD. & v SEE "GENERAL STRUCTURAL NOTES =
ON BHEET A3.3 BEFORE BEGINNNG
ANY CONSTRUCTION J
+ 4 EE
; 3 I B
GenEaL NOICS: kR
I AL EXTERIOR WALLS TO BE 2 K G STUDS. AL OTHEE 54 Sl i
WLLS 10 BF 2% 4 S1LDS (MESS onrtrwer notep. |14 g |9
: : - P e = T e
Bt OO A FATION GO HEADER . 01 BE S T Tl NGTE. Alf ACGTSRLE DOOKS SHAL BF G s e G5 T s g53sd
DOGR SCHEDULE WHDOW SCHEDULE FROVIDED. WITH LEVER DODR HARDWARE + o 35684
Toor] R | errans WEAOSS | | OTHER QPERATING DEVIGES M COMPUANCE WITH B LTy ey RO SHLL Y AR T3 41l
€5 | STATIONARY W FROSTED Gass AT CCAANSI A7 SECTIONS 304, AND 404.26. WALLS AS NOGAIED ON PLENG h OB ¢ 8850
75 | oz sLoE ws rROSTED class AT FANG TO WAVE 1 PO G RANGE MGOD
oo a5 7 b 5
2 i g * NOTE: MAX U-VALLE FOR ALL WNOOWS A5 EXFALST FAMS 1O HAVE MR 150 £ g
[ O ey PER TABLE 5023 20i4 OEESS U-D.35 4 Gt CumTs 8 (v WAL WY NG B Back T2
[ecr | rs | oRz spre ws sceen pah w0 st A sceasatt ov nomzona. ourance | 4
[oec] o £ | MOz SLOTE W/ SCREEN NOTE WNDOW SLLG MORE THAN 72° BBOVE R
foeer] > rrs | moz._siore ws_sceees FINSH GRADE SHALL BE A MNMM OF 36 G AL EXTEROR FLOOR LCHTHG SHALL BE COMCCTED 10
taeen] 2 E5 | CABEMENT W SCREEN el aii| | ABOVE FINGH FLOOR SURFAGE (CR) BE HOUSE PANELS LOCATED M ON-STE UTUITY RaGHS. +
e o INSTALLED WITH WINDOW OFENNG CONTROL SToRace BDs
& DEVIGES N COMPLINCE WITH THE 2014 x e v -
=53 2 NOTE: ALL LOWER FLOOR CFIKABLL WNOOWS + MEXDWARE 10 COWPLT WIH 055, 2014 CHAFTER 11 5L 11072 00 0550 SECTIONS 101381 AND 10294 A6 ren cepse i TGO L UGG Sral i o
il z 10 6/ANS AUTY THER SEC. 10023 OFERABLE PARTS SHALL COMPLY WM SEC. 307 SEF "OFERABLE WMOOWS N i L s
.1 i P = F L UNO. A
Snrmide ACOESSBLE LOCATIONS' DETAL ON SHECT 4DA-5 ALl LOWER FLOOR WNDOW PEADERS 10 86 SL1 AT 7-0° ATF. UNO. gt TLORTSGENT OF 4 LG SOURCL T
ACEESS8.E PCCRET DOSRS MIST STOP TULLY GPEN Wk TWER GFERATNG RANDLES TULLY DXFORED - - . ., N
an 10 PROVDE HMM 2" WET CLTAR WOTT TR KCAATITE ST 1004523 10N FULT OPENED. [NOIE: TOR WhDOK PLACTHENT 56T AN 1 reenon e ok sttt 2o | CONSTRUCTION TYPE V B SPRINKLED. BIML TR & MCESIBLE (N1 SEOURE T FATIO 1O B0




PR o e P
= T S e a (=3 o T [ v o i
Py P o, e o o =g Py
\a3 5 A3
Ges conLrn
T
== AL T WalLS SfsobrL FLECTIOGAL SEPERATION WAL "
WaLd + SraEwiLL Frmes €7D BE USFD QBT rOR
15 8] or 1 k. e [eEas T = Hrehha Fat S aeaton
N §4_3..§ 3 Epteon ! S
i \ 5 2 _ T e !
I = I T T :
i 4 oTamwiil Hramch
= | : STOR, ! T3 o or 1 e 1 (eSS i tx
e o g & %
| B v aash ! N 1 i 3
' I DNNG LIVING
o I F
” | — I ax
- i g | e
I L LTl &5 o | VNG DINING
| 3 €3 Pee oTakwri)- AL | / ;
& I & B 1 K - P HEAT e
—o—|| L= T I I O O o ettt W/ 220V GUTLET (R
HaoD 2o |
by
|
= 3 NOTE: SHOWER HEADS
£ B e e
THIS END TYP, asL 2
rocRs.
ey [ CHE?
e > rrecis
e Tuascne %
l <, oo
9 |y 5
g e 3@ -
o 5
: F®
o 3
T oo (- H
a—
i)
i
"
i}
l 2
W N B
" 2 all
g 2 Hl R 8
= ot m —H— i) z||
sramwrLL sowc rox E = Bl
‘ To MEET REDLREMENT OF g )
# OSEC BOLI TRALE 2004 — %l
) 1
it - e
2 4 Ll
—l =
2 : 4
4 & “
l A EALNG
@ 1 e, wall :@H oo
Core § R EATEROR WALL CF ALY
STARWELL COLAG 10 BE 2 [aVTRS
B S
o s P o SornT FLrw
an s e e ey
= " oo e e 5.8
— Fr 1 70 20
w0
_ INTERIOR FRAMING _ INTERIOR FEATURES + JOIST FRAMING | CADET HEATNG + SMOKE/CARBON MONOXDE umﬂmnamm_ & ELECTRICAL @ - mearcraiansras

UPPER_FLOOR PLAN

ECALD 178 o0

TYPE C UNITS

SEE WALL DETAL SHEETS FOR
SHEETROCK APPLICATION

CTUNT =728 SF.

AL WINDOW AND PATIC DOCR HEADEES TO BE DF 1 dwl2 LND ————

7] 907.210.3 SMORE ALARHS. SMGLE AND MLTFLE-STATION
S00nE ARG SHALL BE NSTALLED N ALCORDANGE WTH

WTH SECTIONS. 2072111 THEGLGH 2072114 AND MIFA 72

4 ACGLSSHLE POGRET DODRS MUST STOF FLLLY GFEN WITH THER OFFRATNG RARDIEE FLLLY FAFDEED.

16 70 FROWDE VMR 32 T GLEAR WETH FIR GC/ALIT] 565, 10042 SUTH MLLY ODED.

T_D‘_q_ FOR WHOOW PLACEMENT SEE "W

NQIL: ALL ACLESGBLE HOORS HALL BE
DOCR_SCHEDULE WINDOW SCHEDULE FROVIDED WITH LEVER DOOR HARDWARE +
LILT ] REMARKS see L xvr Tove, lootonfhow ] epraess PEADERE OTHER OPERATING DEVIGES M COMPLIANGE WITH
o] PaGakD [weare[vE5 | BTATIONARY W FROSTED Glass EACRTH IEC/ANS] 1171 SECTIONS 3094, &N 40426
& e N A A FEEET] Woaro [ wre|ts | HioRu. suote ws reosED GAss
At 5 . e e B T NOTE: MAK U-VALUL FOR L. WNDOWS A5
anr JRCACD WL TED_ | (IGR, SUDER 7 SOREDN FER TABLE 5023 2014 OEESC U-0.3%
S |® [ a0 x 4 MGARD [aTe|vEs | ok SuDER We SCREEN 2 5
o FTEY wagarp[wrre_|vze | noez st w. sceren
STAN ErN) rcarpfwene ves | mokl SDrR W SCREEN NOIE, WINDOW GLLS MORE THAN 72° ABOVE
A [ =0 x 4 | raaeo [wte[ves | noke. supte ws scecen FINSH GRADE SHALL B A MHMUM OF 3¢
T Te 36 5 4G [CASEHENT | recasn [waie |16 | CaSPENT W/ SCREEN e e ABOVE FMSH FLOOR SURFAGE (OR) BE
B 55 G i MNSTALLED WITH WNDOW OFENING GONTROL
. T DEVICES N COMPLIANCE WITH THE 2014
1o [obn NOIE: AL LOWER FLOOR OFTRASLE WROOWS + HARDWARE TO COMPLY WIH 0550 2014 CHAPTER 11 SC. 11072 ON 0556 SECTIONS 101381 AND 10294
FI TO KL/ANS ALITL THEN SEC. 10023 CPERABLE FARTS SHALL COMPLY WIH S{C 304 SIf ‘OFTRABLE WRDOWS N
T E; ACDESSELE LOGATIONS' DETAL ON $MEET A00-5 ALl LOWER FLOOR WRDOW HEADERS 10 BE S£7 AT 7-0" AFF. UNO

morccion oriaw o shier 64 | CONSTRUGTION TYPE V B SPRINKLED.

MOIZ: MAN - LFPER FLOOR DOGRS ARE
STLD THE SAME 45 LOWER FLooe

SEE "GENERAL STRUCTURAL Zﬂﬂmw.,
ON SHEET A33 BEFCRE BEGINNING
ANY CONSTRUCTION.

GENCRAL NOTLS:

3 ML EXTERIOR WALLE TO BE 2 K & 5TL0. AL OTHIR

WALLS 10 8F 2 % 4 51UDS LNLESS OTHERWISE NOIED.
TCAL 4 MORZONTALY
2.2,

2.7 BLOGK GONGIALED SPRGES ©
25 PIR DSEC 11822 AND 055G

3. FEIDR 10 WSTALLATION OF FBIRCLASS TR SHONCE +
SHOWER LNTS SULET ROCK SHALL BE APRLED 10 S1U0
WALLE AL NOCATED ON PLANS.

4 AL BATH FANS TO HAVE MM 8O M. RANZE HOOD
EENAUST FaNS TG FRVE MM 156 CFM

5. ELECTRC OUTLETS N 1 MR WAL MAT NOT B2 BACK [0
BACK AND MUST BT SEFARATLD BT HORIZOWTAL DISTANGE
or 2o,

. ALL EATERIOR FLOGD LIGTIG SML BE COMNCTED 10
HOUSE PANELL LOGATED M ON.SITE UTLITY RODHS +
sToeacr MOs

7. A% FIR DEFLL s LPRGENGY UGHTHG SYSTERS - &

PR EPPICACY OF AT LUMENS PER RPUT WATT,

BLALL TYPE A ACLISSELE UNTS REOURE THE PATIO TO BE
A1 GaME LEVEL &5 OWELLKG (T,

&
U
..‘,“ LT/ rech

Q‘
%

UPPER FLOOR
PLAN

AIRPORT ROAD
APARTMENT COMPLEX

PRECEDENCE OVER GRAPHICAL
REPRESEMTATION.

DIMENSIONS & NOTES TAKE

=
e

§ Drawn:
-
S| Date:

A Design: Alu
LD,
j#| || Checked: _MDG | ENGINEER.
Ogt=135
Scale:_as SHawn




MULTL /1o

=1
ap%

298

pper P faar

Zelig tne

—_— I=—NN ¥

2 ="
sz | B =—= —

: TTE e ] NI FRRRYACE il
ae ] i I iy e

o)
FOR
-

7oy
WG

| @R | TEEmD | awm | L o) l
SOUTH ELEVATION @, 4) EAST ELEVATION @D 9

BCRLE 178 = 1-0° SCALE: 178" = 1-0°

BUILDING
ELEVATIONS

ARDILSHNGLE SOMG.
COMP. ROOPHG

IXG eige e
e — p—— — HERDEPLANK LAF 3
== o= Ll s ?
e—— leeing me il g i
- — ko -
=11l n 1] o % |
H e o £ E——
== e e
=— |l .‘r n,.m g M
; = 8 i
— [Mein P Tloor 3 p T
RERREN = LL e "
_M @ ﬁ \ .|||I|”I..l|._ E _W_ & Wl
(T1IIT L E= R — Al i

| cEawm | GFEEwm | @rEamE | m D) Lo

NORTH FLEVATION @B  Liesme WEST FLEVATION @59

TEALE 178 = 10 ECALL, 178" = 1-0°

AIRPORT ROAD
APARTMENT COMPLEX

PRECEDENCE OVER GRAPHICAL

REPRESENTATION.

DIMENSIONS & NOTES TAKE

ENGINEER.

e
P
Orawn:___GiD.
o|Checked:_MDG

&|Dote:__ocioie
Secale:_AS SHogwn

g

a2l |2
2




e

230411 Frovactis wpewt Secay md Terweas,

o o TS oo =y 5 T
= e — = J o s e — — i o £504113 Gamrat Wrere reanee by i st procece 5
P P s Vo T o ]
~
PR . ~ i
€10 BE USID OMLE FOR R F
FLECTRICA FAMYL SERARATONS (B = 3
34, i doibdiispbertieg Yoo tus s ety ) m F]
I
o
e BT CLLES O —— o 5 8
[—— e |
- ; eelame, ! e
it ramry whiis, sramwe, Lot vatio fise® 10 e Locs | i e 2
o WAELS ¢ STARWILL CILNGS BOOD 5F I WALL A5 SHOWN :
3 TER o R i 2 : 1 H r-I'yd

we_or gecn] L_Shtr

A
R - B
e, A
ol - BLARF PANELS 2
. E HORE. BLN OF SPRMFLER PPE (N =
k o L A A ]
b o] Lo ot Yo _ i
K T
¥ T WSRO Gk B @
BT RGO
LVNG/BED RN, [
4 wewmERE A UNIT o TYPE A &z_H
e v A ot

[ALL ACCCSSBLE FLOOR WIGHEN]

PLAN

LOWER FLOOR

e

™

ecaumeo poos— |

A B,

b SR e

b ety
R oar r

[T a3 W»&\ -

kel

srea

Y 4 _
ﬂ FLLISH WITH WALL FACE,
El

TYPE A UNIT fRiiam

o5 phress orlsm b

TIPE & SHEET ROGK ON

BATHROON COLMCS A%

SHOWN TYP LOWER +
= CELNGS.

AL o Lowte, “Cosk ire 13 B Foe GRec sec oTantz: i
4 TIFL R MI N 4CCORDINCE WITH THE m%h!w nuomii wix
Sons AT L 1i6r e ts 5 mm ey

P

w0 10 % 810 a2 [ o ) W= fie-3
voe” 3-e 1.0 u-o o oo e B

-~ ™~ |

THI5 LOWER FLODE N1 OF BLLONG B4
TO DL A TYFL & LWET
WK THE 2014 DB

G0 Bea

AL THER LOWER
/BN & TIPL D LMT W ACOORDANGE Wi Tr
2014 6850 GEC HOT

|
AIRPORT ROAD
APARTMENT COMPLEX

=) — o T e Py -2
5PEE Y3
INTERIOR FRAMNG 7 INTERIOR FEATURES | INTERIOR FRAMING 2> NTERIOR FEATURES wmmm Wm
832 5
TYPE A UNITS TYPE B UNITS _ . (IrPE A UNTS mmmw o
v R B = b T
LOWER FLOOR FLAN (B p 1) [BERC |  iiaomslil T feee
{ HANDICAP ACCESSIBLE D | SREFIROCI TR, + USPD s i MLTR P STATION SHOKE ALAKHS 3 : SEE "GENERAL STRUCTURAL NOTES® 9 mMm zg
COMPLTNG WITH LL 217 SHALL BE INSTALLED N ACLORDANGE. ON SHEET A4.2 BEFORE BEGINNNG .

WITH SECTIONS 4072111 THROUGH 9072114 AKD WPPA 72

AT UNIT = 844 SF. = " ANY CONSTRUCTION,
‘B UNIT 540 SF - v whnom oW e ptasto e
By = . FLOOR/CEILING >mmmzm§ 3 TUB/SHOWERS nens norcss DIANDICAP 4 = 49498
THE LNTS HAVE BLEN CESIGNED 1O COMPLY 'MTH OSSC 2014 REVISED Mm al 9 5 o
1. AL CHTEROR WALLS 1O BE 2 X & STUDS AL OThER £ o
WALLS T3 DL 7 1 4 STUDE UMESG OTHERWEE NOTED i g |®
y g g |
L PATI HEA 1 F 1 4xi2 UNO. ——— 2PRY BLOGK CONCEAMLED SPACES (VERTICAL + HORITONTALY R '
ALL WNDOW AND PATIO DOOR nn DERS TO BE DI 1 axi2 U TRy T T PRI Pt i SR e ndie “52 R 15 s o H W m v
DOOR SCHEDLLE WNDOW SCHEDULE L] |Ficuben win Levir ooos narpwake + 3 FRGR TO MSTALLATION OF FBERCLASS TUB/SHOWER + 2558 a
s T T JoovR[we [ kewaRes __________ [ mesores OTHER OPERATING DEVICED M COMFLUNGE WITH ¥ R LTS, SALET POUK SHALL OF APFLKD 16 STUD  THE WIENT IS THAT ‘AL GROLND FLOOR LTS 4RT 1O 8¢ DISIGALD
[@ 30 % 15 __[vn brat| mcak[wer[vrs | Sranchary ws reoswo wass OF st axiZ [COENS A1171 SECTIONG 3094, AND 404 2.6 ALLS 3 NeaTED: O FLANG, 470 CONSTRGTED M ACCORDANCE WITH THE FRONISONG OF THIS
30 % 30 | W 50, Mo [wnme_[rrs | nomr, sofe we rROSTED Gass B oot
: a . pacy
e -.m EA Y 2 SHLE MG e SREDN NOTE MAX U-VALUE FOR ALL WINDOWS A% EAMAUST FANS TO HAVE HN. 130 CFH WITHIN DME FROJCCT THERE ARE TYPE A" LUMITS WHCH MUST PEET
AL G fah 6o [ W SC [T [NES A stoeR: p SCREL PER TABLE 5083 218 OEESE.U-0.55. SPECTE REOURTMINGS SET UT B ICCrANS: AT L CHAFTER 10
40 X 40 VNTL SAD. | MULGARD | WHITE hif] HORZ. SLDER W/ SCREEN Bt S LLECTRE OUTLETS N _‘:m, «ﬂu.r :.:D"_WMzqu EWMMAP«M\" SCETCH 1003,
e By DS nRL o SCRERN t bbbttt Lol ¥ it W DI FRGUECT THERE ARE ALSC TYFE B LMTS WHEH MUST s’
[G]scxac  [wm o |meofwame |ves | noma. spce we screov NOIE: WNDOW SLLS MORE THEN 72° ABOVE A ol i Bl 0 s B T A S oo SR
Soxwc |vem so. | moarn[wnme s | noku. supme w serem FRISH CRADE SHALL EBE A MNMUM OF 3G S AL ERTEMIOR MO LGHTNG SHALL BT COMECTED 16
30K 46 CASEMENT | MR GARD | weatE TS CASEMENT W/ SCREFN. BT 81 42 ABQYE FINSH FLOOR SURFACE (CR) BE HOUSE PAMELS LOCATED N ON-STE UTLITY ROOHS +
1 NSTALLED WITH WNDOW OPENING CONTROL STORMGE BLDS
T | DEVICES N COMPUANCE Wit THE 2014
LPIIGENCY LGHTNG STSTERS - & BATTROOR 4G FUST SEET THE REGURERENTS OF K4/aNel A1171
NOIE: 1L LOWER FLOGR OPLRGLE WNDOWS + MARDWARE 10 GOMFLY WIlH 055 2014 CABPIER I SEC. 072 OF 0550 SECTIONS 101381 &ND 10244, T e ok ot LI M roameriy SO IDORTISE
TO WCAANG BT TAEN SEC. 10029, OPERAME PARTS SHALL COMPLY WITH SEC 309  SCE 'OPTRABLE WHDOWS N TEMLED UGG Tt e Comatt Of R T e ane cun sttt S0t e 5
3 g % ik T A oumcr i .
ACOTSSBLE LOGATIONS' DETAL ON SHECT ADA-5 AL LOWER FLOGR WINDOW HEADERS [0 BE (T AT 7-0° AFF UNO LeZAE PLOESCON, OF 4 LG soupct 1 2
A% WELL A% THE REFEREMGED DOGLPENTS TH[ (RAWRNGS Sf7 CUt

TR, 7or Woon ez < oW RO 1 e T oo o v o s+ | GONSTRUCTION TYPE V B SPRINKLED. *s sorigamtunne e roe o BB EGRIRR BRI MRTL s




347 DooR

TR fLook pooes st

ON SHEET A4.2 BEFORE BEGNNING

= ey proee
i [Ton e ey P Py = pon oo e I
e o oy o s
s (A (B
fLeoreca sereeapion wau
€16 b UsED QT T G
FLECTRCAL PANTL JEFARATIONS &2
f = I
A raRre whis, SramweLL 3 i
FARTY E WOOD PLCR 4
L CrunGs
ki T0'5E or V ta rue esave B0, | st Pari waLs. sTamwELL 3
Combrevcrich as ] stamwl Comcs
708 Gr 1 R 1RL RESOTVD same
} || sror B A
1 ! P
o 7 = NG 5
bl v ] =
7 1 LIYRNG/BED RM.
EDGE 5 — 23
d WSTALL 17 CLASS 24 i i
108G RATED RE E
i COMCIER LR £ |
4 ENTRY LEVIL A% Sricwn.
3 LIYNG RM. S o o WT
3 ¥
£ B
B v
Ry NOTE- SHOWER HEAD
S VALVES. LocaTtD
T D TP ALl
i rlooks — b
r= 3
1
Jd 4o y
o 13 af ;
3 [" & aty 3
i |
2]
a0
’ e
K X
o |
~ i
B
G P
44— <23 LaviRs oF ‘v [
= Fire X ferre %oLh on
7 BuTaoc CAUNGS 4 a
3 et U
4 o Tl ook tongs.
# BED RM. El
Lttt
A3 12
Ty
a0 s ) v e o s-e
weor 105 el -7 Bz s-100 1
e 3 v o o o ers
>0 oo o +
o ]
INTERIOR FRAMING l INTERIOR FEATLRES INTERIOR FRAMNG | (A WTERICR FEATURES
MAIN FL OOR PLAN 0] WT2I0D SHORL ALARMS. Wmm*s‘nm
(BLD. 4) S T T T T e e
SRE: LA 155
) %7211 W.{ AND MATPLE-STATION m’ Kms
AT UNIT = 844 SF SHEETROCK DEFLCATION. LSTED SHGLE 4AD TLTFLE-STATON SHORE AL
. COMPLIING 217 SHALL B WSTALLFD N nu;mmuz
& UNIT 540 5F T SCens a0 2101 RO B07 2114 WD PP 75
ALL WNDOW AND FATIC DOOR HMEAGERS TO BE DF #1 4x12 UN.C.
NOTE: ALL AGCESSIBLE DOORS SHALL BE
DOOR SCHEDULE ] 0¥ _SCHEDULE PROVIDED WTH LEVER DOCR HARDWARE +
FROMES REMARKS A TTrE MG COLORY ML REMARTS H[Aﬂfﬁﬁ THER OPERATING DEVICES N COMPUANGE WiTH
T2 G 3G k1€ |VMYL STAT] rucarp [wemie  [vES | STaTIONARY Wy FEOSTEID GLAGE #1 4m2 CLAANG ANT1 SECTIONS 3094, AND 40426
& Pt W TR v 0 e 1] i marp [wre [res | momi: SUDER vir MROBIED iaSS.
2 T e B [ Facakn [write —[ves | SNGIE HUNG. W SCRED NOTEL: MAX. U-VALUE FOR ALL WNDOWS A5
A 3 A kTR A%D [EETY wcarp [wme [ves | nos. suore wy scere %
TRK 40 X 4D YINYL S0, | MLGARD | weeTE YIS NOREZ, SUDIR W/ SCRETH FERTTAPLE 302 3 2014 OFL 36 -85
£S5/ 5 '
= [TERL] HORIL SUDER W/ SEREEN Ee St
= & [s02 0 MGRI_GAIDER Ws SCRELH HOTE: WHDOW SLLS MORE THAN 72° ABOVE DOCRS  DOOR &
Taa IECERD TICRZ. SAIDER W/ SCREEN FINISH GRADE SHALL B & MNMUM OF 36 ¥ APPCR FLODRS SRE 55 T oM
N CIEEERD) CASEYENT W/ SCRITN OF #1 4ni2 ABOVE FMSH FLOCR SURTACE (OR) BE . .2
3 Ef% [u} NSTALLED WITH WINDOW OPFENNG CONTROL ST B
2! Fase DEVICES IN COMPLIANCE WATH THE 2014
7 Tar o
NOTE: L1 LOWER FLODE OPLRABLE WNDOWS + MARDWARL O COMALY WITH 0.550. 201 Dﬂﬂ"ﬁ 11 5EC. 11072 K OS50 SECTIONS 1013.81 AND 10294 -
oa S 10 KC/ANS ALLTL THEK SEC. 10029 OFERAALE PARTS Sl COPRLY WITH SE0 304 RIALE WNOCKS B SEE GENERAL STRUCTURAL
B ) AN IS-TO.0 DOCR ACCESSBLE LOCATONS” DETAL ON SHEET ADA-% AL LOWER FLOOR 'WMNDOW HEADERS 7O BE ST AT 7-0° AFF, UNO.
ST ANY CONSTRUGTION

1 0 MROVDE LR 32 0T CLEAR WETH PIR KL/AN

< AGCLSLY POGRET DOOKS mUST S10F FULLT OFEN WITH THER OFTRATAG NARDIES FULLT EXPOSED.
v

173 BEC. IOCABZY WHEN FLLLT CFENE!

NOTE: FOR WNDOW PLACEMENT SEE WRDOW PLACIMINT FOR EGRECS BND Fall PROTECTION DETAL O SHET dG4

CONSTRUCTION TYPE V B SPRINKLED.

NOTES®

INERAL NDTLE
1 AL ExtEmon waLLo foeC 2 K ¢ STLDB . aTie
ALLS 16 BE 2 X 4 51UDS IMISS OTHESWSE NOI(E,

2 £BE BLOCK CONGEALFD SPACES (VERTEML + HORZONTAL)
45 PLR 055G TIRZ2 AND 0%

3 FRIOR 1O WSTALLATON OF FECRGLASS TURL LHOWER 4
LATWER LNTE, SALET ROCR Ll BE AFFLED TO STUD

WalL% AS NDCATER ON PLANS.

A ALL BATH FAND 0 HANE MR B0 PR RANGE HOCD
EXMAIST FANS T MANE MR 150 CFF

2 [LECTRC GUTLETS I | M. WALL HAY WOT BE BACK 7O
BACK AND ST B¢ SEPARATED BY HORZONTAL DSTANGE
prieond
. AL EXTEROR FLOGD LGHTNG SHALL BT COMMGTEO 10
YOUSE PANILS LOCATED I ON-S1C URITT ROCHS 3
SroRaLE

7. A% FTR DEESG HGA-EFFICENDY LIGHTNG STSTERS -

PRELM EFFLACT GF 40 UMENS PR BELT WATT

BLALL TYPE A AGGESSALT LTS FTOURE Tre FATIO 10 BE
AT BAME LLVIL A% DWELLOWG LMY,

MULTI/TECH

CONSULTANTS

ba
e

MAIN FLOOR

PLAN

AIRPORT ROAD
APARTMENT COMPLEX

DIMENSIONS & NOTES TAKE

PRECEDENCE OVER CRAPHICAL

REPRESENTATION.

ErEe
R

Scale:_as sHown




MEMORANDUM

DATE: February 27, 2020

TO: James Lutz | Applegate Landing, LLC

[EXPIRES: |2 /21/21 |

FROM: Lacy Brown, Ph.D., P.E. | DKS Associates
Clive Lara, E.I. | DKS Associates

SUBJECT: Lebanon Veterans Housing — Transportation Impact Study

This memorandum documents the traffic assessment related to the impacts of the proposed Veterans
Housing Project in Lebanon, Oregon. Table 1 provides more details regarding the study area and
characteristics of the proposed project.

Table 1: Study Area and Proposed Project Characteristics

Study Area
Study Intersections Airport Road/Strawberry Lane, Airport Road/Stoltz Hill Road, Airport Road/7th Street

Weekday AM peak hour (peak hour between 7:00-9:00 AM)

fnalysis Periods Weekday PM peak hour (peak hour between 4:00-6:00 PM)

Proposed Development

Land Use 56 apartment units, 22 duplex townhouse units

571 daily trips
Project Trips 36 (8 in, 28 out) AM peak hour trips
43 (27 in, 16 out) PM peak hour trips

One full access at Airport Road/Stoltz Hill Road intersection

WeHiele Aapess Pl and one (temporary) full access driveway on Strawberry Lane

Other Transportation Facilities

Existing sidewalk on south side of Airport Road in the study area
Pedestrian Facilities Partial existing sidewalk on Stoltz Hill Road, and 7th Street
No existing sidewalk on Strawberry Lane

Bicycle Facilities Existing bicycle lanes on both sides of Airport Road

Transit Facilities No existing transit facilities within the study area

The following sections summarize the existing conditions of the study area as well as the
development’s impact to the surrounding transportation network.
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EXISTING CONDITIONS
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This section details the existing study area conditions including the proposed site development, existing
bicycle and pedestrian facilities, roadway network, future planned projects, and existing traffic volumes
and operations. Supporting details are provided in the appendix.

STUDY AREA

The proposed development includes 56
apartment units and 22 duplex townhouse
units, shown in Figure 1. The development will
be accessed via a full-movement driveway
that forms the fourth leg of the Airport
Road/Stoltz Hill Road intersection. In the
interim, the development will also include a
temporary full-access driveway on Strawberry
Lane. The driveway on Strawberry Lane will
remain open to the public until a traffic signal
is installed at the Airport Road/Stoltz Hill Road
intersection, at which point the Strawberry
Lane access will become a gated, emergency
access only.

ROADWAY NETWORK

Profect
Site

ool —o

No -Scale

@ Study Intersection

Figure 1: Study Area

The roadways within the study area are under the jurisdiction of the City of Lebanon and Linn County.
The transportation characteristics of the roadways within the study area are shown in Table 2. The
table includes the functional classification, the number of travel lanes, posted speed, and the facilities

for bicyclists and pedestrians.

Table 2: Existing Study Area Roadway Characteristics

Functional s Posted . .
Roadway e . Jurisdiction Lanes Sidewalk Bike Lanes
Classification Speed
Airport Road Arterial Linn County 3 25 Partial Yes
Strawberry Lane Local Linn County 2 N/A No No
Stoltz Hill Road Arterial Linn County 2 35 Partial No
7th Street Collector City of 2 25 Partial Yes
Lebanon

The functional classification specifies the purpose of the facility and is a determining factor of applicable
cross-section, access spacing, and intersection performance standards.
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EXISTING TRAFFIC VOLUMES

An analysis of the 2019 existing intersection operations was performed for the three study intersections.
Intersections are the focus of the analysis because they are the controlling bottlenecks of traffic flow
and the ability of a roadway system to carry traffic efficiently is nearly always diminished in their vicinity.

Intersection operations were analyzed for the AM and PM peak hours. Turning movement counts were
collected on Thursday, October 24, 2019 from 7:00 — 9:00 AM and 4:00 — 6:00 PM at each of the
following study intersections.

e Airport Road/Strawberry Lane

e Airport Road/Stoltz Hill Road
e Airport Road/7th Street

Figure 2 shows the peak hour turn movement volumes, intersection traffic control, and lane
configurations at the study intersections.

No Scale

O Study Intersection
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Prgf_];c: “ b 4= Lane Configuration
) I AM (PM) Peak Hour Traffic Volumes
L-M Volume Turn Movement

2sg
I 416 (310) 1S
= tuadlle RT|
[ 50 (48) B 36 4)
e - , ; ‘. 414 (353)
o (579) 259 Wy | P & ) ot | ¥ 6543
[ | tz(s) (323) 78-‘;‘ /AT (16) 3800 5| 4t»
@ A @617 (376) /$e (589) 261?,.
Ty CE T
[ =
(901) 331 {0= 833

Figure 2: Existing Traffic Volumes
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CRASH HISTORY

The most recent five years (2013-2017) of available crash data for the study area was obtained from
the ODOT crash database and was used to evaluate the safety performance of the study intersections
and roadway segment. A total of 10 collisions occurred during the study period, 9 of which were
intersection crashes. No collisions resulted in a fatality or severe injury.

Four collisions occurred at the Airport Road/7th Street intersection (2 rear-end, 2 angle crashes). One
of the rear end crashes involved a pedestrian crossing the road. A driver traveling eastbound came to a
stop and was rear-ended by another driver heading eastbound. The pedestrian was not injured. Five
collisions occurred at the Airport Road/Stoltz Hill Road intersection: 3 turning crashes, 1 rear-end, and
1 fixed object. One segment crash occurred on Airport Road between 7th Street and 8th Street. The
turning movement crash occurred when a vehicle attempting to make a left turn out of a driveway onto
Airport Road failed to yield to oncoming traffic.

Safety Priority Index System (SPIS)

The Safety Priority Index System (SPIS) is a ranking system developed by ODOT to identify potential
safety problems on state highways. SPIS scores are developed based upon crash frequency, crash
severity, and traffic volume for a 0.10 mile or variable length segment along the state highway over a
rolling three-year window (i.e., every year it is updated with the most recent three years). There were no
SPIS sites identified within the study area.

Collision Rate

The total number of crashes observed at an intersection is typically related to the volume of traffic
traveling through said intersection. Because of this relationship, a commonly used measure to evaluate
the safety performance of an intersection is the intersection crash rate, which is the number of crashes
per year per million entering vehicles (MEV). ODOT has developed a list of critical crash rates which
represent the expected crash rate for different types of intersections across the state. If the calculated
crash rate is higher than the corresponding ODOT critical crash rate, this would indicate a potential
safety concern and would warrant additional safety investigations. As shown in Table 3 below, the
calculated crash rates are below the ODOT critical crash rates for all study area facilities. Because the
frequency and severity of crashes in the study area are relatively low and below critical values, no
additional safety evaluations are warranted.
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Table 3: Study Intersection and Segment Crashes (2013-2017)

Crash Frequency (Severit OoDOT
Locati eyt 4 AADT Critical Observed
Sl Severe Non-Severe PDO? | Total ritica Crash Rate®
Injury Injury Crash Rate®
Intersection
Airport Road/Strawberry 0 0 0 0 12 930 0.475 0.00
Lane ’ ' '
Airport Road/Stoltz Hill 0 1 3 4 13.720 0.475 0.16
Road ’ ' '
Airport Road/7th Street 0 2 3 5 11,380 1.080 0.24
Segment
Airport Road: Strawberry
Lane to 7th Street 0 0 ! ! 9,900 178 0.22

2PDO = Property damage only

® Critical crash rate according to 90th Percentile rate from ODOT APM Exhibit 4-1 for all three intersections and from ODOT’s 2017 Crash
Report Table 2: 5 Year Comparison of State Highway Crash Rates for the two Airport Road street segments

¢ Crash rate = average annual crashes per million entering vehicles (MEV); MEV estimates based on PM peak-hour traffic count

Bold/Highlighted: Intersection or segment is over the critical crash rate.

INTERSECTION PERFORMANCE MEASURES

Level of service (LOS) ratings and volume-to-capacity (v/c) ratios are two commonly used performance
measures that provide a good representation of intersection operations. In addition, they are often
incorporated into agency mobility standards.

Level of service (LOS): A “report card” rating (A through F) based on the average delay
experienced by vehicles at the intersection. LOS A, B, and C indicate conditions where traffic
moves without significant delays over periods of peak hour travel demand. LOS D and E are
progressively worse operating conditions. LOS F represents conditions where average vehicle
delay has become excessive and demand has exceeded capacity. This condition is typically
evident in long queues and delays.

Volume-to-capacity (v/c) ratio: A decimal representation (typically between 0.00 and 1.00) of
the proportion of capacity that is being used at a turn movement, approach leg, or intersection. It
is determined by dividing the peak hour traffic volume by the hourly capacity of a given
intersection or movement. A lower ratio indicates smooth operations and minimal delays. As the
ratio approaches 0.95, congestion increases, and performance is reduced. If the ratio is greater
than 1.00, the turn movement, approach leg, or intersection is oversaturated and usually results
in excessive queues and long delays.
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The City of Lebanon has adopted volume-to-capacity ratio standards for two-way stop-controlled
intersections during peak hour traffic conditions. For two-way stop-controlled intersections, the
maximum acceptable volume-to-capacity ratio is 0.90 for each approach.’

EXISTING TRAFFIC OPERATIONS

Existing study intersection operations were evaluated based on the Highway Capacity Manual 6"
Edition methodology for unsignalized intersections.? Table 4 below lists the existing volume to capacity
(v/c) ratio, delay, and LOS for the study intersections. As shown, all intersections currently meet
operating standards and mobility targets.

Table 4: 2019 Existing Peak Hour Study Intersection Operations

Traffic Operating AM Peak PM Peak
Control Standard v/c Delay  LOS v/c Delay  LOS
v/c <0.90

Intersection

Airport Road/

Stowbers Lane | TWo-waystop | (o VEERA | co2sB 137 B 0.02SB  13.1 B
Airport Road/ v/c <0.90

Stoltz Hill Road | 1WOWaY S1OP | ¢ cach approach | C60NB 228 C 0.3¢4NB 198 C
Airport Road/ Two-way stop vic <0.90 037NBTR  19.7 C | 014NBTR 195 c

7th Street for each approach

Two-Way Stop Controlled intersections:
v/c = Highest Volume-to-Capacity Ratio of All Approaches
Delay = Delay (sec) of Highest Volume-to-Capacity Approach
LOS = Level of Service of Highest Volume-to-Capacity Approach

It should be noted that the City’s Transportation System Plan reports a v/c ratio of 0.39 and LOS E for
the worst approach of the Airport Road/7th Street intersection under 2016 conditions, whereas this
memo reports a v/c ratio of 0.14 and LOS D for the worst approach under existing 2019 conditions. The
discrepancy is largely due to two factors.

1. The TSP utilized the Highway Capacity Manual 2010 methodology, while this TIA applied
Highway Capacity Manual 6" Edition methodology for intersection capacity analysis. The 6™
Edition methodology is the current standard of practice and was not available at the time the
TSP was developed.

2. The TSP analysis did not account for the two-way center turn lane on Airport Road that
allows for two-stage left-turns when there are no conflicting vehicles present. The analysis
for this TIA did include the center turn lane, which significantly reduces the v/c ratio and
delay for the side-street approaches.?

" Page 64, Lebanon Transportation System Plan, Volume 1, Adopted December 12, 2018.

2 Highway Capacity Manual, Sixth Edition, Transportation Research Board, Washington D.C., 2016.

3 During field observations, drivers commonly used the center turn lane to make two-stage crossings at
unsignalized intersections along Airport Road. Future striping of dedicated left-turn lanes at these intersections
may affect driver behavior and result in a lower occurrence of two-stage left-turns.
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PROJECT IMPACTS

This section presents the anticipated impacts of the proposed development on the surrounding
transportation system, including the number of trips generated by the proposed development, the
distribution of trips within the study area, the future intersection volumes and operating conditions, and
a review of the preliminary site plan. Supporting information can be found in the appendix.

The proposed development involves the construction of a 48-unit apartment complex, an 8-unit
apartment complex, and 22 duplex townhouses located on the north side of the Airport Road/Stoltz Hill
Road intersection in Lebanon, Oregon. The development will be accessed via a full-movement
driveway that forms the fourth leg of the Airport Road/Stoltz Hill Road intersection. In the interim, the
development will also include a temporary full-access driveway on Strawberry Lane. The driveway on
Strawberry Lane will remain open to the public until a traffic signal is installed at the Airport Road/Stoltz
Hill Road intersection, at which point the Strawberry Lane access will become a gated, emergency
access only. For analysis purposes, this TIA evaluates a worst-case scenario in which all vehicle trips
access Airport Road via the driveway at Stoltz Hill Road prior to signalization of the intersection.

TRIP GENERATION

Trip generation is the method used to estimate the number of vehicles a development adds to site
driveways and the adjacent roadway network during a specified period (i.e., such as the PM peak
hour). Trip generation estimates are performed using trip rates surveyed at similar land uses, as
provided by the Institute of Transportation Engineers (ITE).*

The proposed development is estimated to generate 571 daily trips including 36 (8 in, 28 out) AM peak
hour trips and 43 (27 in, 16 out) PM peak hour trips. Table 5 lists the AM and PM peak hour vehicle trip
generation estimates, which were used for intersection operations.

Table 5: Trip Generation Summary

UL D (SO AM Peak Hour | PM Peak Hour _
Land Use Rate?® Units Daily
(ITE Code) Trips

AM Peak PM Peak In Out Total | In Out Total

48 5 17 22 17 10 27 351

Multifamily Housing (Low Rise) (220) 0.46 0.56 8 1 3 4 2 2 4 59

22 2 8 10 8 4 12 161

Total 78 8 28 36 27 16 43 571

@Trip generation rates are back calculated from ITE rate equation.

4 Trip Generation Manual, 10" Edition, Institute of Transportation Engineers, 2017.
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TRIP DISTRIBUTION

Trip distribution provides an estimation of where project-related trips would be coming from and going
to. It is given as percentages at key gateways to the study area and is used to route project trips
through the study intersections. The trip distribution, estimated using the existing traffic counts, is

shown in Figure 3.
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Figure 3: Project Trips and Trip Distribution
As shown in the figure above, all the project trips were assumed to enter and exit the site at the Stoltz
Hill Road driveway and none were assumed to use the access on Strawberry Lane. This assumption
results in an analysis of the worst-case scenario as all trips would be concentrated at one intersection.

FUTURE TRAFFIC VOLUMES

Future 2020 traffic volume forecasts are used to estimate the expected impact the proposed
development will have on intersection operations. An annual growth rate of 2.3% was used to estimate
the annual background traffic growth in the study area.® Future traffic volumes were estimated for
Background (existing volume + background growth) and Background + Project scenarios (Figure 4 and
Figure 5, respectively).

5 Growth rate determined from long-term traffic volume forecasts included in the City’s Transportation System
Plan.
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Figure 5: Future 2020 Background + Project Traffic Volumes
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FUTURE TRAFFIC OPERATIONS

Intersection operations analysis was performed for the future build scenario. The traffic conditions at
the study intersections were determined based on the Highway Capacity Manual, 6" Edition
methodology for unsignalized intersections. The estimated level of service (LOS) and volume to
capacity ratio (v/c) of each study intersection for the two scenarios are shown in Table 6 below. As
shown in Table 6, all study intersections meet the operating standard under both future scenarios.

Table 6: Future 2020 Background and Build Intersection Operations

. Traffic Operating AM Peak PM Peak
Intersection C I Standard
ontro tandar v/c Delay  LOS v/c Delay LOS

Future 2020 Background
Airport Road/ v/c <0.90
Strawberry Lane Two-way stop for each approach 0.02 SB 13.9 B 0.02 SB 13.2 B
Airport Road/ v/c <0.90
Stoltz Hill Road | TWOWaY SIOP |t cach approach | 0-62NB 241 c 0.36NB 205 c
Airport Road/ v/c <0.90
7th Street Two-way stop for each approach 0.39 NBTR 20.8 C 0.14 NBTR 19.9 C
Future 2020 Build (Background + Project Trips)
Airport Road/ v/c <0.90
Strawberry Lane Two-way stop for each approach 0.02 SB 14.0 B 0.02 SB 13.3 B
Airport Road/ v/c <0.90
Stoltz Hill Road Two-way stop for each approach 0.83 NB 48.1 E 0.48 NB 29.6 D

. /c <0.90
Airport Road/ Two-way v 0.40 0.15
7th Street stop for each NBTR 215 ¢ NBTR 203 c

approach

Two-Way Stop Controlled intersections:
v/c = Highest Volume-to-Capacity Ratio of All Approaches
Delay = Delay (sec) of Highest Volume-to-Capacity Approach
LOS = Level of Service of Highest Volume-to-Capacity Approach

It should be noted that the analysis assumes opportunities for northbound left-turning drivers to make
two-stage left-turns from Stoltz Hill Rd onto Airport Road in the 2020 Build scenario. Because the
conflicting eastbound left turn volume is estimated to be very low (3 and 11 vehicles during the AM and
PM peak hours, respectively), there will be ample opportunity for a drivers to make a two-stage
northbound left turn without encountering conflicts in the turn lane. During field observations, drivers
commonly used the center turn lane along this section of Airport Road to make two-stage left-turns at
unsignalized intersections where dedicated left-turn pockets are not striped. For these reasons, it was
determined that a two-stage left-turn was a reasonable assumption for this analysis.
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SITE PLAN REVIEW

This section provides an overview of the proposed site plan and evaluations of access spacing, site
circulation, and parking. A preliminary site plan for the development can be found in the appendix.

Site Access

The development will be accessed via a full-movement driveway that forms the fourth leg of the Airport
Road/Stoltz Hill Road intersection. In the interim, the development will also include a temporary full-
access driveway on Strawberry Lane. The driveway on Strawberry Lane will remain open to the public
until a traffic signal is installed at the Airport Road/Stoltz Hill Road intersection, at which point the
Strawberry Lane access will become a gated, emergency access only. Adding a fourth leg to the
intersection of Airport Road/Stoltz Hill Road, which is currently a skewed intersection, will introduce the
potential for additional vehicle conflicts at this intersection. However, these conflicts will be mitigated
once the planned traffic signal is installed.

Access Spacing
e The City’s access spacing guidelines state outline the following requirements:®
o Minimum driveway spacing on minor arterial (Airport Road) is 265 feet.

e The proposed access at the Airport Road/Stoltz Hill Road intersection will form the fourth leg of
an existing intersection and does not change access spacing along Airport Road. The proposed
site access to Airport Road should be aligned at an approximately 90-degree angle with Airport
Road for safe and efficient vehicle travel paths. It should also be designed to accommodate
future signalization of the Airport Road/Stoltz Hill Road intersection.

Driveway Sight Distance

Based on preliminary observations, there are no existing sight distance limitations at the proposed
driveways. However, prior to occupancy, sight distance at any existing any proposed access points will
need to be verified, documented, and stamped by a registered professional Civil or Traffic Engineer
licensed in the State of Oregon.

Site Circulation
The site plan shows an internal street, which loops through the site and connects to both access
driveways. The internal street shows 34-foot width and is sufficient for two-way vehicular circulation.

Parking

It is our understanding that the developer has an agreement with the City of Lebanon requiring 1.5
parking spaces/dwelling unit. ” The City Development Code also states that 0.5 bicycle parking spaces
per unit are required for apartment buildings. The site plan does not show bicycle parking spaces

6 Table 9, Lebanon Transportation System Plan, Volume 1, Adopted December 12, 2018. Distances are
measured from center to center of adjacent approaches.

7 Per City code (Table 16.14.070-1, City of Lebanon Development Code, City of Lebanon, adopted on December
10, 2008), the required number of vehicle parking spaces for multiple family dwellings is 2.25 spaces/dwelling unit
which includes 1 visitor space for every 4 units.
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however it is our understanding that all apartment units will have an indoor storage closet with a bike
hook. The developer also has stated plans to include six bicycle parking spaces at the community
center as well as two spaces at each apartment building. Per the City Development Code, the required
number of vehicle parking spaces for two family dwellings (duplexes) is 2 spaces per dwelling unit. The
developer has confirmed that each unit will have a vehicle garage and driveway space.

As indicated in Table 7, the proposed parking supply is sufficient to meet the City requirements for
vehicle and bicycle parking.

Table 7. Summary of Parking Provisions and Requirements

Site Plan Required Provided Required Provided
Section Vehicle Parking | Vehicle Parking | Bicycle Parking | Bicycle Parking
48-Unit Apartment 72 73 24 62
Complex

8-Unit Apartment 12 13 4 10
Complex

22-Unit Duplex 44 44 n/a 0
Townhomes

Total 128 130 28 72

Bicycle and Pedestrian Facilities
The site plan shows new sidewalk facilities along the building frontages and along the new private
internal street. The proposed site plan is sufficient to meet pedestrian needs on-site.

Existing bicycle lanes are present on Airport Road. Sufficient bicycle access to and from the project site
via the adjacent street network is shown on the site plan. Per the City’s cross section standards, no
additional bicycle facilities are required beyond what currently exists.®

8 Table 8, Lebanon Transportation System Plan, Volume 1, Adopted December 12, 2018.
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PROJECT SUMMARY

The proposed Veteran’s Housing development in Lebanon, Oregon will include up to 56 apartment
units and 22 duplex townhomes. The proposed development is not expected to degrade operations of
the surrounding transportation network beyond local acceptable levels and the provided site plan
sufficiently addresses requirements related to access spacing, site circulation, and parking. No
recommended improvements or mitigations have been identified for this development.

Trip Generation and Intersection Operations

e The proposed development is estimated to generate 571 daily trips including 36 (8 in, 28
out) AM peak hour trips and 43 (27 in, 16 out) PM peak hour trips.

e All study intersections meet the City of Lebanon operating standards with the addition of
site generated trips.

Site Plan Evaluation
e The proposed site access to Airport Road should be aligned at a 90-degree angle with
Airport Road for safe and efficient vehicle travel paths. It should also be designed to
accommodate future signalization of the Airport Road/Stoltz Hill Road intersection.

e Based on our understanding of the developer’s agreement with the City of Lebanon, the
proposed vehicle and bicycle parking supply is sufficient to meet City requirements and
estimated parking demand.
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Appendix A — Site Plan
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Appendix B — Existing Peak Hour Traffic Counts
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Southbound
Strawberry Ln
Heavy Vehicle 12.5%

KEY DATA NETWORK our 4
Data Provided by K-D-N.com 503-594-4224 Bicycles  Right  Thru Left  U-Tum
N/S street Strawberry Ln
E/W street W Airport Rd 0 4 0 4 0
City, State Lebanon OR
Site Notes Peds 1 |
Location 44.526624 - -122.921484 U-Turn 0 Bicycles 0
Start Date Wednesday, October 23, 2019 -
Start Time 07:00:00 AM § S Lo ) Strawberry Lane at Airport Rd i .
Weather ° % g Peak Hour Summary
Study ID # 358 S e
Peak Hour Start 07:05:00 AM % ;%L § Thr st k3 07:05 AMto 08:05 AM & T o
Peak 15 Min Start 07:15:00 AM Yz 2 i & -
Q ™  Right 0 Left 0
PHF (15-Min Int) 0.90 T 8
S Bicycles 0 U-Turn 0
Peds
—_— 4—
U-Turn Left Thru Right  Bicycles
0 0 0 0 0
In 0 Out 0
Heavy Vehicle NaN
Northbound
Peak-Hour Volumes (PHV)
Northbound Southbound Eastbound Westbound Entering Leaving
Left Thru Right Uturn| Left Thru Right Uturn| Left Thru Right Uturn | Left Thru Right Uturn| NB SB EB wB NB SB EB wB
0 0 0 0 4 0 4 0 2 331 0 0 0 617 2 0 0 8 333 619 0 4 621 335
Percent Heavy Vehicles
00% 00% 0.0% 00% | 0.0% 00% 250% 00% | 00% 51% 00% 00% | 00% 16% 50.0% 0.0% | NaN 125% 51% 1.8% | NaN 250% 18% 51%
PHV- Bicycles PHV - Pedestrians
Northbound Southbound Eastbound Westbound in Crosswalk
Left Thru Right Uturn | Left Thru Right Uturn | Left Thru Right Uturn | Left Thru Right Uturn | Sum NB SB EB WB | Sum
0 0 0 0 0 0 0 0 0 0 1 0 1 2
All Vehicle Volumes
Northbound Southbound Eastbound Westbound
Strawberry Ln W Airport Rd W Airport Rd 15 1HR
Min
Time Left Thru Right Uturn | Left Thru Right Uturn | Left Thru Right Uturn| Left Thru Right Uturn | Sum Sum
07:00:00 AM 0 2 0 0 20 0 43 0 0
07:05:00 AM 0 0 0 0 25 0 50 0 0
07:10:00 AM 0 1 0 0 20 0 49 0 0 210
07:15:00 AM 0 0 0 0 34 0 48 0 0 227
07:20:00 AM 0 0 0 0 35 0 61 0 0 248
07:25:00 AM 0 0 0 0 28 0 62 0 0 268
07:30:00 AM 0 0 0 0 19 0 59 2 0 266
07:35:00 AM 1 2 0 1 20 0 58 0 0 252
07:40:00 AM 0 0 0 1 28 0 50 0 0 241
07:45:00 AM 2 0 0 0 30 0 46 0 0 239
07:50:00 AM 1 0 0 0 35 0 47 0 0 240
07:55:00 AM 0 1 0 0 35 0 40 0 0 237 956
08:00:00 AM 0 0 0 0 22 0 47 0 0 228 960
08:05:00 AM 0 1 0 2 21 0 44 1 0 214 954
08:10:00 AM 0 0 0 0 20 0 48 0 0 206 952
08:15:00 AM 0 0 0 1 27 0 42 1 0 208 941
08:20:00 AM 0 0 0 0 20 0 52 1 0 212 918
08:25:00 AM 0 0 0 0 23 0 48 0 0 215 899
08:30:00 AM 0 0 0 0 20 0 47 0 0 211 886
08:35:00 AM 0 0 0 0 29 0 34 0 0 201 867
08:40:00 AM 0 0 0 0 16 0 25 0 0 171 829
08:45:00 AM 0 0 0 0 18 0 31 0 0 153 800
08:50:00 AM 1 0 0 0 24 0 30 0 0 145 772
08:55:00 AM 1 1 0 0 24 0 23 0 0 153 745
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Southbound
Stoltz Hill Rd
Heavy Vehicle 0.0%

KEY DATA NETWORK n.0 our 0
Data Provided by K-D-N.com 503-594-4224 Bicycles  Right  Thru Left  U-Tum
N/S street Stoltz Hill Rd
E/W street Airport Rd 0 0 0 0
City, State Lebanon OR
Site Notes Peds 0 |
Location 44526573 - -122.91979 U-Turn 0 Bicycles 0
Start Date Thursday, October 24, 2019 o
Start Time 07:00:00 AM § 2 Lo . Airport Rd at Stoltz Hill Rd i .
Weather 22 <:l)' g Peak Hour Summary
Study ID # 3t < . . 5 N 412
Peak Hour Start 07:05:00 AM % é § Thr 9 k3 07:05 AMto 08:05 AM @ T
Peak 15 Min Start 07:20:00 AM W %‘ _ « °
Q I~ Right 78 Left 50
PHF (15-Min Int) 0.86 T P
S Bicycles 0 U-Turn 0
Peds 4
—_— 4—
U-Turn Left Thru Right  Bicycles
197 0 50 0
In 247 Out 128
Heavy Vehicle 2.8%
Stoltz Hill Rd
Northbound
Peak-Hour Volumes (PHV)
Northbound Southbound Eastbound Westbound Entering Leaving
Left Thru Right Uturn| Left Thru Right Uturn| Left Thru Right Uturn | Left Thru Right Uturn| NB SB EB wB NB SB EB wB
197 0 50 0 0 0 0 0 0 259 78 0 50 412 0 0 247 0 337 462 128 0 609 309
Percent Heavy Vehicles
15% 00% 80% 00% | 00% 00% 00% 00% | 00% 23% 26% 00% | 6.0% 12% 00% 00% | 28% 00% 24% 17% | 39% 00% 13% 3.2%
PHV- Bicycles PHV - Pedestrians
Northbound Southbound Eastbound Westbound in Crosswalk
Left Thru Right Uturn | Left Thru Right Uturn | Left Thru Right Uturn | Left Thru Right Uturn | Sum NB SB EB WB | Sum
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 4
All Vehicle Volumes
Northbound Southbound Eastbound Westbound
Stoltz Hill Rd Stoltz Hill Rd Airport Rd Airport Rd 15 1HR
Min
Time Left Thru Right Uturn | Left Thru Right Uturn | Left Thru Right Uturn| Left Thru Right Uturn | Sum Sum
07:00:00 AM| 14 0 2 0 0 0 0 0 0 17 1 0 2 25 0 0
07:05:00 AM| 17 0 1 0 0 0 0 0 0 21 4 0 2 35 0 0
07:10:00 AM| 19 0 5 0 0 0 0 0 0 17 4 0 5 26 0 0 217
07:15:00 AM| 19 0 3 0 0 0 0 0 0 30 4 0 2 28 0 0 242
07:20:00 AM| 19 0 12 0 0 0 0 0 0 29 6 0 6 42 0 0 276
07:25:00 AM| 22 0 5 0 0 0 0 0 0 19 10 0 3 37 0 0 296
07:30:00 AM| 10 0 8 0 0 0 0 0 0 14 5 0 7 49 0 0 303
07:35:00 AM| 18 0 6 0 0 0 0 0 0 17 3 0 8 44 0 0 285
07:40:00 AM| 15 0 4 0 0 0 0 0 0 17 11 0 9 32 0 0 277
07:45:00 AM| 14 0 1 0 0 0 0 0 0 26 7 0 4 32 0 0 268
07:50:00 AM| 20 0 1 0 0 0 0 0 0 27 10 0 2 27 0 0 259
07:55:00 AM| 13 0 1 0 0 0 0 0 0 27 8 0 1 24 0 0 245 1035
08:00:00 AM| 11 0 3 0 0 0 0 0 0 15 6 0 1 36 0 0 233 1046
08:05:00 AM 9 0 3 0 0 0 0 0 0 13 9 0 2 34 0 0 216 1036
08:10:00 AM| 19 0 1 0 0 0 0 0 0 17 3 0 2 26 0 0 210 1028
08:15:00 AM| 12 0 5 0 0 0 0 0 0 24 3 0 0 31 0 0 213 1017
08:20:00 AM| 15 0 0 0 0 0 0 0 0 19 3 0 1 38 0 0 219 979
08:25:00 AM| 16 0 4 0 0 0 0 0 0 18 5 0 3 33 0 0 230 962
08:30:00 AM 7 0 3 0 0 0 0 0 0 18 3 0 2 37 0 0 225 939
08:35:00 AM 7 0 2 0 0 0 0 0 0 24 5 0 1 29 0 0 217 911
08:40:00 AM 9 0 0 0 0 0 0 0 0 11 5 0 3 15 0 0 181 866
08:45:00 AM| 17 0 0 0 0 0 0 0 0 10 8 0 1 17 0 0 164 835
08:50:00 AM 7 0 2 0 0 0 0 0 0 19 5 0 3 22 0 0 154 806
08:55:00 AM 6 0 1 0 0 0 0 0 0 24 2 0 1 14 0 0 159 780

uj

29

o

60€

0%/ T dIPIUaA AneaH
py Hoduy
punoqgisam




Southbound
S 7th St
Heavy Vehicle 17.5%

KEY DATA NETWORK n 0 out 100
Data Provided by K-D-N.com 503-594-4224 Bicycles  Right  Thru Left  U-Tum
N/S street S 7th St
E/W street W Airport Rd 0 18 17 5 0
City, State Lebanon OR
Site Notes Peds 3 |
Location 44526723 - -122.916107 U-Turn 0 Bicycles 1
Start Date Wednesday, October 23, 2019 )
Start Time 07:00:00 AM g J Lo . S 7th St at W Airport Rd i %
Weather ° 25 =) Peak Hour Summary
Study ID # sce © = @
Peak Hour Start 07:00:00 AM % ;%L § Thr 2ot k3 07:00 AMto 08:00 AM g T “
Peak 15 Min Start 07:20:00 AM Yz 2 i & @
Q N Right 23 Left 65
PHF (15-Min Int) 0.77 T S
S Bicycles 0 U-Turn 0
Peds 8
—_— 4—
U-Turn Left Thru Right  Bicycles
0 16 25 83 0
In 124 Out 105
Heavy Vehicle 3.2%
S 7th St
Northbound
Peak-Hour Volumes (PHV)
Northbound Southbound Eastbound Westbound Entering Leaving
Left Thru Right Uturn| Left Thru Right Uturn| Left Thru Right Uturn | Left Thru Right Uturn| NB SB EB wB NB SB EB wB
16 25 83 0 5 17 18 0 38 261 23 0 65 414 36 0 124 40 322 515 105 99 448 349
Percent Heavy Vehicles
6.3%  4.0% 24%  0.0% | 40.0% 17.6% 11.1% 0.0% | 158% 3.1% 87% 00% | 15% 19% 83% 00% | 32% 17.5% 50% 23% | 57% 101% 25%  3.4%
PHV- Bicycles PHV - Pedestrians
Northbound Southbound Eastbound Westbound in Crosswalk
Left Thru Right Uturn | Left Thru Right Uturn | Left Thru Right Uturn | Left Thru Right Uturn | Sum NB SB EB WB | Sum
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 8 3 0 23 34
All Vehicle Volumes
Northbound Southbound Eastbound Westbound
S 7th St S 7th St W Airport Rd W Airport Rd 15 1HR
Min
Time Left Thru Right Uturn | Left Thru Right Uturn | Left Thru Right Uturn| Left Thru Right Uturn | Sum Sum
07:00:00 AM 1 1 1 0 0 2 1 0 3 19 2 0 4 31 1 0
07:05:00 AM 2 2 2 0 0 0 1 0 2 20 1 0 3 28 4 0
07:10:00 AM 0 3 4 0 2 1 2 0 2 12 3 0 1 32 5 0 198
07:15:00 AM 0 1 2 0 0 2 1 0 6 23 2 0 7 24 3 0 203
07:20:00 AM 4 3 5 0 2 2 4 0 6 35 2 0 6 37 5 0 249
07:25:00 AM 3 3 15 0 0 1 2 0 8 21 2 0 6 41 5 0 289
07:30:00 AM 2 2 17 0 0 2 2 0 5 13 2 0 7 47 7 0 324
07:35:00 AM 0 3 6 0 0 1 1 0 3 22 1 0 8 49 0 0 307
07:40:00 AM 1 1 7 0 1 3 1 0 1 16 4 0 4 38 1 0 278
07:45:00 AM 1 1 12 0 0 1 0 0 1 25 2 0 5 37 2 0 259
07:50:00 AM 2 5 7 0 0 1 2 0 0 26 1 0 6 24 1 0 240
07:55:00 AM 0 0 5 0 0 1 1 0 1 29 1 0 8 26 2 0 236 1001
08:00:00 AM 0 0 4 0 1 1 0 0 2 14 0 0 0 36 2 0 209 995
08:05:00 AM 1 0 2 0 1 1 1 0 0 17 1 0 0 37 0 0 195 991
08:10:00 AM 0 0 1 0 0 1 1 0 1 14 2 0 0 24 3 0 168 971
08:15:00 AM 0 2 0 0 1 0 3 0 0 25 1 0 0 35 1 0 176 968
08:20:00 AM 0 2 0 0 2 0 1 0 1 22 0 0 1 34 1 0 179 921
08:25:00 AM 0 0 1 0 0 2 1 0 0 22 0 0 0 37 1 0 196 878
08:30:00 AM 0 1 2 0 0 2 0 0 2 18 0 0 0 33 0 0 186 830
08:35:00 AM 0 0 1 0 0 2 0 0 0 28 0 0 2 30 1 0 186 800
08:40:00 AM 0 4 3 0 0 0 0 0 0 12 0 0 0 19 0 0 160 760
08:45:00 AM 0 1 0 0 0 0 0 0 0 9 1 0 0 19 2 0 134 705
08:50:00 AM 0 2 2 0 1 0 1 0 1 19 0 0 3 23 1 0 123 683
08:55:00 AM 0 1 1 0 1 0 0 0 0 24 0 0 1 17 0 0 130 654

uj

STS

o

6V

€2 dIIYSA AneaH
py podiy M
punoqisam




Southbound
Strawberry Ln
Heavy Vehicle 0.0%

KEY DATA NETWORK our®
Data Provided by K-D-N.com 503-594-4224 Bicycles  Right  Thru Left  U-Tum
N/S street Strawberry Ln
E/W street W Airport Rd 0 4 0 3 0
City, State Lebanon OR
Site Notes Peds 0 |
Location 44.526624 - -122.921484 U-Turn 0 Bicycles 1
Start Date Wednesday, October 23, 2019 o
Start Time 04:00:00 PM § = Lo . Strawberry Lane at Airport Rd i .
Weather ° s g Peak Hour Summary
Study ID # 358 S e
Peak Hour Start 04:30:00 PM % ;%L § Thr ot k3 04:30 PM 0 05:30 PM @ T 36
Peak 15 Min Start 05:15:00 PM Yz 2 _ & °
Q L0  Right 0 Left 0
PHF (15-Min Int) 0.92 T S
S Bicycles 0 U-Turn 0
Peds
—_— 4—
U-Turn Left Thru Right  Bicycles
0 0 0 0 0
In 0 Out 0
Heavy Vehicle NaN
Northbound
Peak-Hour Volumes (PHV)
Northbound Southbound Eastbound Westbound Entering Leaving
Left Thru Right Uturn| Left Thru Right Uturn| Left Thru Right Uturn | Left Thru Right Uturn| NB SB EB wB NB SB EB wB
0 0 0 0 3 0 4 0 4 901 0 0 0 376 5 0 0 7 905 381 0 9 380 904
Percent Heavy Vehicles
00% 00% 0.0% 00% | 00% 00% 00% 00% | 00% 04% 00% 00% | 00% 08% 00% 00% | NaN 00% 04% 08% | NaN  00% 08% 04%
PHV- Bicycles PHV - Pedestrians
Northbound Southbound Eastbound Westbound in Crosswalk
Left Thru Right Uturn | Left Thru Right Uturn | Left Thru Right Uturn | Left Thru Right Uturn | Sum NB SB EB WB | Sum
0 0 0 0 0 0 1 0 0 1 0 0 0 0
All Vehicle Volumes
Northbound Southbound Eastbound Westbound
Strawberry Ln W Airport Rd W Airport Rd 15 1HR
Min
Time Left Thru Right Uturn | Left Thru Right Uturn | Left Thru Right Uturn| Left Thru Right Uturn | Sum Sum
04:00:00 PM 0 0 0 1 70 0 26 0 0
04:05:00 PM 0 1 0 0 78 0 26 0 0
04:10:00 PM 0 1 0 0 69 0 30 0 0 302
04:15:00 PM 0 0 0 0 63 0 32 1 0 301
04:20:00 PM 0 0 0 0 72 0 27 1 0 296
04:25:00 PM 0 0 0 0 82 0 26 0 0 304
04:30:00 PM 0 0 0 0 82 0 27 1 0 318
04:35:00 PM 0 0 0 0 72 0 33 0 0 323
04:40:00 PM 0 0 0 1 71 0 32 1 0 320
04:45:00 PM 0 0 0 0 62 0 36 1 0 309
04:50:00 PM 0 0 0 1 72 0 22 0 0 299
04:55:00 PM 0 1 0 1 61 0 31 0 0 288 1214
05:00:00 PM 0 0 0 0 80 0 39 1 0 309 1237
05:05:00 PM 0 1 0 0 73 0 34 0 0 322 1240
05:10:00 PM 2 1 0 0 68 0 35 0 0 334 1246
05:15:00 PM 0 0 0 1 82 0 34 0 0 331 1267
05:20:00 PM 0 1 0 0 82 0 23 0 0 329 1273
05:25:00 PM 1 0 0 0 96 0 30 1 0 351 1293
05:30:00 PM 0 0 0 0 51 0 31 1 0 317 1266
05:35:00 PM 0 0 0 0 68 0 27 0 0 306 1256
05:40:00 PM 0 0 0 0 66 0 38 0 0 282 1255
05:45:00 PM 0 0 0 0 65 0 37 0 0 301 1258
05:50:00 PM 0 0 0 0 65 0 30 0 0 301 1258
05:55:00 PM 0 0 0 3 64 0 39 1 0 304 1271
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Southbound
Stoltz Hill Rd
Heavy Vehicle 0.0%

KEY DATA NETWORK n.0 our 0
Data Provided by K-D-N.com 503-594-4224 Bicycles  Right  Thru Left  U-Tum
N/S street Stoltz Hill Rd
E/W street Airport Rd 0 0 0 0
City, State Lebanon OR
Site Notes Peds 0 |
Location 44526573 - -122.91979 U-Turn 0 Bicycles 0
Start Date Wednesday, October 23, 2019 o
Start Time 04:00:00 PM § > Lo . Airport Rd at Stoltz Hill Rd i .
Weather 22 Ca:' g Peak Hour Summary
Study ID # 3t < . . 5 N 10
Peak Hour Start 04:30:00 PM % é‘ § Thr o7 k3 04:30 PM 0 05:30 PM @ T
Peak 15 Min Start 05:15:00 PM wee _ & °
Q AN Right 323 Left 48
PHF (15-Min Int) 0.90 T S
S Bicycles 0 U-Turn 0
Peds 2
—_— 4—
U-Turn Left Thru Right  Bicycles
69 0 43 0
In 112 Out 371
Heavy Vehicle 1.8%
Stoltz Hill Rd
Northbound
Peak-Hour Volumes (PHV)
Northbound Southbound Eastbound Westbound Entering Leaving
Left Thru Right Uturn| Left Thru Right Uturn| Left Thru Right Uturn | Left Thru Right Uturn| NB SB EB wB NB SB EB wB
69 0 43 0 0 0 0 0 0 579 323 0 48 310 0 0 112 0 902 358 371 0 379 622
Percent Heavy Vehicles
14%  00% 23% 00% | 00% 00% 00% 00% | 00% 02% 00% 00% | 21% 00% 00% 00% | 1.8% 00% 01% 03% | 03% 00% 03% 0.3%
PHV- Bicycles PHV - Pedestrians
Northbound Southbound Eastbound Westbound in Crosswalk
Left Thru Right Uturn | Left Thru Right Uturn | Left Thru Right Uturn | Left Thru Right Uturn | Sum NB SB EB WB | Sum
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2
All Vehicle Volumes
Northbound Southbound Eastbound Westbound
Stoltz Hill Rd Stoltz Hill Rd Airport Rd Airport Rd 15 1HR
Min
Time Left Thru Right Uturn | Left Thru Right Uturn | Left Thru Right Uturn| Left Thru Right Uturn | Sum Sum
04:00:00 PM 6 0 3 0 0 0 0 0 0 51 15 0 0 20 0 0
04:05:00 PM| 10 0 1 0 0 0 0 0 0 53 25 0 3 16 0 0
04:10:00 PM| 13 0 2 0 0 0 0 0 0 42 26 0 3 16 0 0 305
04:15:00 PM 7 0 2 0 0 0 0 0 0 41 24 0 3 25 0 0 312
04:20:00 PM 3 0 3 0 0 0 0 0 0 49 21 0 4 24 0 0 308
04:25:00 PM 4 0 3 0 0 0 0 0 0 45 38 0 2 22 0 0 320
04:30:00 PM 3 0 2 0 0 0 0 0 0 52 28 0 2 28 0 0 333
04:35:00 PM 5 0 3 0 0 0 0 0 0 46 30 0 0 26 0 0 339
04:40:00 PM 5 0 2 0 0 0 0 0 0 49 24 0 4 28 0 0 337
04:45:00 PM 7 0 7 0 0 0 0 0 0 41 21 0 2 31 0 0 331
04:50:00 PM 5 0 4 0 0 0 0 0 0 46 23 0 5 16 0 0 320
04:55:00 PM 6 0 3 0 0 0 0 0 0 39 23 0 4 25 0 0 308 1270
05:00:00 PM| 10 0 3 0 0 0 0 0 0 48 31 0 3 30 0 0 324 1300
05:05:00 PM 9 0 3 0 0 0 0 0 0 36 35 0 4 23 0 0 335 1302
05:10:00 PM 8 0 4 0 0 0 0 0 0 49 22 0 2 27 0 0 347 1312
05:15:00 PM 4 0 2 0 0 0 0 0 0 57 25 0 7 29 0 0 346 1334
05:20:00 PM 5 0 6 0 0 0 0 0 0 63 20 0 12 19 0 0 361 1355
05:25:00 PM 2 0 4 0 0 0 0 0 0 53 41 0 3 28 0 0 380 1372
05:30:00 PM| 11 0 6 0 0 0 0 0 0 37 19 0 4 21 0 0 354 1355
05:35:00 PM 6 0 3 0 0 0 0 0 0 49 17 0 2 21 0 0 327 1343
05:40:00 PM 8 0 5 0 0 0 0 0 0 39 29 0 4 33 0 0 314 1349
05:45:00 PM 5 0 4 0 0 0 0 0 0 45 17 0 1 31 0 0 319 1343
05:50:00 PM 4 0 4 0 0 0 0 0 0 46 24 0 5 27 0 0 331 1354
05:55:00 PM 8 0 1 0 0 0 0 0 0 44 16 0 5 31 0 0 318 1359
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Southbound
S 7th St
Heavy Vehicle 0.0%

KEY DATA NETWORK n. our 83
Data Provided by K-D-N.com 503-594-4224 Bicycles  Right  Thru Left  U-Tum
N/S street S 7th St
E/W street W Airport Rd 19 9 20 0
City, State Lebanon OR
Site Notes Peds 2 |
Location 44526723 - -122.916107 U-Turn 0 Bicycles 0
Start Date Wednesday, October 23, 2019 o
Start Time 04:00:00 PM £ & Lo 6 S 7th St at W Airport Rd i s
Weather ° o =) Peak Hour Summary
Study ID # 358 © o e
Peak Hour Start 05:00:00 PM % ;%L § Thr o8 k3 05:00 PMto 06:00 PM & T %3
Peak 15 Min Start 05:15:00 PM Yz 2 _ & =
Q ©  Right 11 Left 43
PHF (15-Min Int) 0.92 T o
S Bicycles 0 U-Turn 0
Peds 8
—_— 4—
U-Turn Left Thru Right  Bicycles
8 13 23 0
In 44 Out 63
Heavy Vehicle 2.3%
S 7th St
Northbound
Peak-Hour Volumes (PHV)
Northbound Southbound Eastbound Westbound Entering Leaving
Left Thru Right Uturn| Left Thru Right Uturn| Left Thru Right Uturn | Left Thru Right Uturn| NB SB EB wB NB SB EB wB
8 13 23 0 20 9 19 0 16 589 11 0 43 353 34 0 44 48 616 430 63 63 380 632
Percent Heavy Vehicles
00% 00% 43% 00% | 00% 00% 00% 00% | 00% 05% 00% 00% | 00% 20% 00% 00% | 23% 00% 05% 16% | 00% 00% 18% 0.6%
PHV- Bicycles PHV - Pedestrians
Northbound Southbound Eastbound Westbound in Crosswalk
Left Thru Right Uturn | Left Thru Right Uturn | Left Thru Right Uturn | Left Thru Right Uturn | Sum NB SB EB WB | Sum
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 2 2 7 19
All Vehicle Volumes
Northbound Southbound Eastbound Westbound
S 7th St S 7th St W Airport Rd W Airport Rd 15 1HR
Min
Time Left Thru Right Uturn | Left Thru Right Uturn | Left Thru Right Uturn| Left Thru Right Uturn | Sum Sum
04:00:00 PM 0 1 0 0 2 0 1 0 3 47 2 0 1 17 1 0
04:05:00 PM 0 0 3 0 0 1 1 0 2 51 2 0 0 21 3 0
04:10:00 PM 0 0 1 0 2 0 2 0 1 44 0 0 1 21 4 0 235
04:15:00 PM 1 2 3 0 5 2 1 0 1 43 2 0 4 23 0 0 247
04:20:00 PM 1 0 1 0 3 2 0 0 0 45 1 0 10 31 2 0 259
04:25:00 PM 2 2 4 0 1 1 2 0 1 46 4 0 2 27 4 0 279
04:30:00 PM 0 2 4 0 1 2 1 0 1 49 1 0 4 21 5 0 283
04:35:00 PM 0 0 2 0 1 2 1 0 2 52 1 0 4 28 7 0 287
04:40:00 PM 1 0 0 0 2 1 2 0 1 49 3 0 3 26 0 0 279
04:45:00 PM 1 2 2 0 1 1 1 0 3 42 0 0 2 29 2 0 274
04:50:00 PM 0 1 1 0 2 0 1 0 1 42 2 0 4 22 4 0 254
04:55:00 PM 2 1 1 0 1 1 3 0 2 43 0 0 5 25 7 0 257 1050
05:00:00 PM 1 1 0 0 2 0 2 0 1 48 1 0 2 27 2 0 258 1062
05:05:00 PM 1 0 1 0 3 1 0 0 2 41 2 0 4 29 3 0 265 1065
05:10:00 PM 0 0 3 0 0 0 0 0 1 49 1 0 3 33 1 0 265 1080
05:15:00 PM 0 2 1 0 3 1 3 0 1 59 1 0 3 32 4 0 288 1103
05:20:00 PM 0 0 1 0 0 0 4 0 3 66 0 0 3 24 0 0 302 1108
05:25:00 PM 1 0 2 0 3 2 1 0 0 50 1 0 5 31 3 0 310 1111
05:30:00 PM 0 3 6 0 2 2 3 0 2 42 2 0 0 25 5 0 292 1112
05:35:00 PM 1 1 3 0 2 0 1 0 1 48 1 0 5 22 4 0 280 1101
05:40:00 PM 2 1 3 0 2 1 4 0 0 53 0 0 3 33 3 0 286 1118
05:45:00 PM 1 3 2 0 2 1 0 0 3 43 0 0 1 29 2 0 281 1119
05:50:00 PM 0 1 1 0 0 1 1 0 1 47 1 0 3 32 4 0 284 1131
05:55:00 PM 1 1 0 0 1 0 0 0 1 43 1 0 11 36 3 0 277 1138
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HCM 6th TWSC Existing 2019 AM

1: Airport Rd & Strawberry Ln Lebanon Veteran's Housing TIS
Intersection
Int Delay, s/veh 0.1
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations L T . L
Traffic Vol, veh/h 2 331 617 2 4 4
Future Vol, veh/h 2 331 617 2 4 4
Conflicting Peds, #/hr 0 0 0 0 0 1
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 100 - - - 0
Veh in Median Storage, # - 0 0 - 2
Grade, % - 0 0 - 0 -
Peak Hour Factor 9 9 9% 9% 90 90
Heavy Vehicles, % 0 5 2 50 0 25
Mvmt Flow 2 368 686 2 4 4
Major/Minor Maijor1 Major2 Minor2
Conflicting Flow All 688 0 - 0 1059 688
Stage 1 - - - - 687 -
Stage 2 - - - - 372 -
Critical Hdwy 41 - - - 64 645
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - 54 -
Follow-up Hdwy 22 - - - 35 3525
Pot Cap-1 Maneuver 916 - - - 251 409
Stage 1 - - - - 503 -
Stage 2 - - - - 702
Platoon blocked, % - - -

Mov Cap-1 Maneuver 916 - - - 250 409
Mov Cap-2 Maneuver - - - - 437 -
Stage 1 - - - - 502
Stage 2 - - - - 702

Approach EB WB SB

HCM Control Delay, s 0.1 0 13.7

HCM LOS B

Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1

Capacity (veh/h) 916 - - - 423

HCM Lane V/C Ratio 0.002 - - - 0.021

HCM Control Delay (s) 8.9 - - - 137

HCM Lane LOS A - - - B

HCM 95th %tile Q(veh) 0 - - - 041

DKS Associates Synchro 10 Report
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HCM 6th TWSC Existing 2019 AM

2: Stoltz Hill Rd & Airport Rd Lebanon Veteran's Housing TIS
Intersection
Int Delay, s/veh 5.8
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T LI
Traffic Vol, veh/h 259 78 50 416 201 50
Future Vol, veh/h 259 78 50 416 201 50
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 -
Veh in Median Storage, # 0 - - 0 2
Grade, % 0 - - 0 0 -
Peak Hour Factor 86 8 8 86 86 86
Heavy Vehicles, % 2 3 6 1 2 8
Mvmt Flow 301 91 58 484 234 38
Major/Minor Maijor1 Major2 Minor1
Conflicting Flow All 0 0 392 0 947 347
Stage 1 - - - - 347 -
Stage 2 - - - - 600 -
Critical Hdwy - - 416 - 642 6.28
Critical Hdwy Stg 1 - - - - 542 -
Critical Hdwy Stg 2 - - - - 542 -
Follow-up Hdwy - - 2.254 - 3.518 3.372
Pot Cap-1 Maneuver - - 1145 - 290 683
Stage 1 - - - - 716 -
Stage 2 - - - - 548
Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1145 - 275 683
Mov Cap-2 Maneuver - - - - 455 -
Stage 1 - - - - 716
Stage 2 - - - - 520
Approach EB WB NB
HCM Control Delay, s 0 0.9 22.8
HCM LOS C

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 487 - - 1145
HCM Lane V/C Ratio 0.599 - - 0.051
HCM Control Delay (s) 22.8 - - 83
HCM Lane LOS C - - A
HCM 95th %tile Q(veh) 3.9 - - 02
DKS Associates Synchro 10 Report
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HCM 6th TWSC
3: Airport Rd & 7th St

Intersection

Int Delay, s/veh 44

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations " b ¥ b ¥ b &

Traffic Vol, veh/h 38 261 23 65 44 36 16 25 83 5 17 18

Future Vol, veh/h 38 261 23 65 414 36 16 25 83 5 17 18

Conflicting Peds, #/hr 8 0 3 3 0 8 23 0 0 0 0 23

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length 100 - - 100 - - 100 - - - -

Veh in Median Storage, # - 0 - - 0 - 0 - 2 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor VA A Y A & A A A O A A T T

Heavy Vehicles, % 16 3 9 2 2 8 6 4 2 40 18 11

Mvmt Flow 49 339 30 84 538 47 21 32 108 6 22 23

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 593 0 0 372 0 0 1230 1216 357 1260 1208 593
Stage 1 - - - - - 455 455 738 738 -
Stage 2 - - - 775 761 522 470 -

Critical Hdwy 4.26 - 412 - 716 654 622 75 6.68 6.31

Critical Hdwy Stg 1 - - 6.16 5.54 6.5 5.68 -

Critical Hdwy Stg 2 - - - - 6.16 5.54 - 65 568 -

Follow-up Hdwy 2.344 - 2.218 - 3.554 4036 3.318 3.86 4.162 3.399

Pot Cap-1 Maneuver 918 - 1186 - - 152 179 687 123 171 489
Stage 1 - - - 577 565 - 35 401 -
Stage 2 - - - 385 411 475 534 -

Platoon blocked, % -

Mov Cap-1 Maneuver 912 - 1183 - 121 156 685 79 149 476

Mov Cap-2 Maneuver - - 121 156 - 213 295 -
Stage 1 - - - 545 533 335 370 -
Stage 2 - 314 379 356 504

Approach EB WB NB SB

HCM Control Delay, s 1.1 1 224 17.7

HCM LOS C C

Minor Lane/Major Mvmt NBLn1NBLn2 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 121 384 912 - 1183 - 336

HCM Lane V/C Ratio 0.172 0.365 0.054 - 0.07 - 0.155

HCM Control Delay (s) 408 197 92 - 8.3 - 17.7

HCM Lane LOS E C A A C

HCM 95th %tile Q(veh) 06 16 02 - 0.2 - 0.5

DKS Associates

Existing 2019 AM

Lebanon Veteran's Housing TIS

Synchro 10 Report



HCM 6th TWSC Existing 2019 PM

1: Airport Rd & Strawberry Ln Lebanon Veteran's Housing TIS
Intersection
Int Delay, s/veh 0.1
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations L T . L
Traffic Vol, veh/h 4 901 376 5 3 4
Future Vol, veh/h 4 901 376 5 3 4
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 100 - - - 0
Veh in Median Storage, # - 0 0 - 2
Grade, % - 0 0 - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 0 0 1 0 0 0
Mvmt Flow 4 979 409 5 3 4
Major/Minor Maijor1 Major2 Minor2
Conflicting Flow All 414 0 - 0 1399 412
Stage 1 - - - - 412 -
Stage 2 - - - - 987 -
Critical Hdwy 41 - - - 64 62
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - - 54 -
Follow-up Hdwy 22 - - - 35 33
Pot Cap-1 Maneuver 1156 - - - 156 644
Stage 1 - - - - 673 -
Stage 2 - - - - 364
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1156 - - - 156 644
Mov Cap-2 Maneuver - - - - 325 -
Stage 1 - - - - 671
Stage 2 - - - - 364
Approach EB WB SB
HCM Control Delay, s 0 0 13.1
HCM LOS B
Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1156 - - - 453
HCM Lane V/C Ratio 0.004 - - - 0.017
HCM Control Delay (s) 8.1 - - - 1341
HCM Lane LOS A - - - B
HCM 95th %tile Q(veh) 0 - - - 041
DKS Associates Synchro 10 Report
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HCM 6th TWSC Existing 2019 PM

2: Stoltz Hill Rd & Airport Rd Lebanon Veteran's Housing TIS
Intersection
Int Delay, s/veh 2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts LI T
Traffic Vol, veh/h 579 323 48 310 69 43
Future Vol, veh/h 579 323 48 310 69 43
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 -
Veh in Median Storage, # 0 - - 0 2
Grade, % 0 - - 0 0 -
Peak Hour Factor 9 9 9% 9% 90 90
Heavy Vehicles, % 0 0 2 0 1 2
Mvmt Flow 643 359 53 344 77 48
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1002 0 1273 823
Stage 1 - - - - 8283 -
Stage 2 - - - - 450 -
Critical Hdwy - - 412 - 641 622
Critical Hdwy Stg 1 - - - - 541 -
Critical Hdwy Stg 2 - - - - 541 -
Follow-up Hdwy - - 2.218 - 3.509 3.318
Pot Cap-1 Maneuver - - 691 - 186 373
Stage 1 - - - - 433 -
Stage 2 - - - - 644
Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 691 - 1712 373
Mov Cap-2 Maneuver - - - - 364 -
Stage 1 - - - - 433
Stage 2 - - - - 594
Approach EB WB NB
HCM Control Delay, s 0 1.4 19.8
HCM LOS C

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 367 - - 691
HCM Lane V/C Ratio 0.339 - - 0.077
HCM Control Delay (s) 19.8 - - 10.6
HCM Lane LOS C - - B
HCM 95th %tile Q(veh) 1.5 - - 02
DKS Associates Synchro 10 Report
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HCM 6th TWSC Existing 2019 PM

3: Airport Rd & 7th St Lebanon Veteran's Housing TIS
Intersection
Int Delay, s/veh 1.9
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations " b ¥ b ¥ b &
Traffic Vol, veh/h 16 589 11 43 353 34 8 13 23 20 9 19
Future Vol, veh/h 16 589 11 43 353 34 8 13 23 20 9 19
Conflicting Peds, #/hr 8 0 2 2 0 8 7 0 2 2 0 7
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - 100 - - 100 - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 2 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 9
Heavy Vehicles, % 0 1 0 0 2 0 0 0 4 0 0 0
Mvmt Flow 17 640 12 47 384 37 9 14 25 2 10 21
Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 429 0 0 654 0 0 1201 1205 650 1207 1193 418
Stage 1 - - - - - - 682 682 - 505 505 -
Stage 2 - - - - - - 519 523 - 702 688 -
Critical Hdwy 4.1 - - 44 - - 71 65 624 71 65 62
Critical Hdwy Stg 1 - - - - - - 61 55 - 61 55 -
Critical Hdwy Stg 2 - - - - - - 61 55 - 61 55 -
Follow-up Hdwy 22 - - 22 - - 35 4 3336 35 4 33
Pot Cap-1 Maneuver 1141 - - 943 - - 163 185 466 162 188 639
Stage 1 - - - - - - 443 453 - 553 544 -
Stage 2 - - - - - - 544 534 - 432 450 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1133 - - 94 - - 146 171 464 135 174 631
Mov Cap-2 Maneuver - - - - - - 146 171 - 296 332 -
Stage 1 - - - - - - 435 445 - 541 513 -
Stage 2 - - - - - - 488 504 - 389 442 -
Approach EB WB NB SB
HCM Control Delay, s 0.2 0.9 216 15.8
HCM LOS C C

Minor Lane/Major Mvmt NBLn1NBLn2 EBL EBT EBR WBL WBT WBRSBLn1

Capacity (veh/h) 146 287 1133 - - MM - - 385
HCM Lane V/C Ratio 0.06 0.136 0.015 - - 005 - - 0.136
HCM Control Delay (s) 312 195 82 - - 9 - - 158
HCM Lane LOS D C A - - A - - C
HCM 95th %tile Q(veh) 02 05 0 - - 02 - - 05
DKS Associates Synchro 10 Report
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HCM 6th TWSC 2020 Background AM

1: Airport Rd & Strawberry Ln Lebanon Veteran's Housing TIS
Intersection
Int Delay, s/veh 0.1
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations L T . L
Traffic Vol, veh/h 2 339 631 2 4 4
Future Vol, veh/h 2 339 631 2 4 4
Conflicting Peds, #/hr 0 0 0 0 0 1
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 100 - - - 0
Veh in Median Storage, # - 0 0 - 2
Grade, % - 0 0 - 0 -
Peak Hour Factor 9 9 9% 9% 90 90
Heavy Vehicles, % 0 5 2 50 0 25
Mvmt Flow 2 377 701 2 4 4
Major/Minor Maijor1 Major2 Minor2
Conflicting Flow All 703 0 - 0 1083 703
Stage 1 - - - - 702 -
Stage 2 - - - - 381 -
Critical Hdwy 41 - - - 64 645
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - 54 -
Follow-up Hdwy 22 - - - 35 3525
Pot Cap-1 Maneuver 904 - - - 243 401
Stage 1 - - - - 495 -
Stage 2 - - - - 69
Platoon blocked, % - - -

Mov Cap-1 Maneuver 904 - - - 243 401
Mov Cap-2 Maneuver - - - - 429 -
Stage 1 - - - - 494
Stage 2 - - - - 695

Approach EB WB SB

HCM Control Delay,s 0.1 0 13.9

HCM LOS B

Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1

Capacity (veh/h) 904 - - - 415

HCM Lane V/C Ratio 0.002 - - - 0.021

HCM Control Delay (s) 9 - - - 139

HCM Lane LOS A - - - B

HCM 95th %tile Q(veh) 0 - - - 041

DKS Associates Synchro 10 Report
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HCM 6th TWSC 2020 Background AM

2: Stoltz Hill Rd & Airport Rd Lebanon Veteran's Housing TIS
Intersection
Int Delay, s/veh 6.1
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T LI
Traffic Vol, veh/h 265 80 51 426 206 51
Future Vol, veh/h 265 80 51 426 206 @ 51
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 -
Veh in Median Storage, # 0 - - 0 2
Grade, % 0 - - 0 0 -
Peak Hour Factor 86 8 8 86 86 86
Heavy Vehicles, % 2 3 6 1 2 8
Mvmt Flow 308 93 59 495 240 59
Major/Minor Maijor1 Major2 Minor1
Conflicting Flow All 0 0 401 0 968 355
Stage 1 - - - - 355 -
Stage 2 - - - - 613 -
Critical Hdwy - - 416 - 642 6.28
Critical Hdwy Stg 1 - - - - 542 -
Critical Hdwy Stg 2 - - - - 542 -
Follow-up Hdwy - - 2.254 - 3.518 3.372
Pot Cap-1 Maneuver - - 1136 - 282 676
Stage 1 - - - - 710 -
Stage 2 - - - - 541
Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1136 - 267 676
Mov Cap-2 Maneuver - - - - 448 -
Stage 1 - - - - 710
Stage 2 - - - - 513
Approach EB WB NB
HCM Control Delay, s 0 0.9 241
HCM LOS C

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 480 - - 1136
HCM Lane V/C Ratio 0.623 - - 0.052
HCM Control Delay (s) 241 - - 83
HCM Lane LOS C - - A
HCM 95th %tile Q(veh) 4.2 - - 02
DKS Associates Synchro 10 Report
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HCM 6th TWSC
3: Airport Rd & 7th St

2020 Background AM
Lebanon Veteran's Housing TIS

Intersection

Int Delay, s/veh 4.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations " b ¥ b ¥ b &

Traffic Vol, veh/h 39 267 24 66 424 37 16 26 85 5 17 18

Future Vol, veh/h 39 267 24 66 424 37 16 26 85 5 17 18

Conflicting Peds, #/hr 8 0 3 3 0 8 23 0 0 0 0 23

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length 100 - - 100 - - 100 - - - -

Veh in Median Storage, # - 0 - - 0 - 0 - 2 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor VA A Y A AR A & S A AR & AR & A

Heavy Vehicles, % 16 3 9 2 2 8 6 4 2 40 18 11

Mvmt Flow 51 347 31 86 551 43 21 34 110 6 2 23

Major/Minor Maijor1 Major2 Minor1 Minor2

Conflicting Flow All 607 0 0 381 0 0 1261 1247 366 1292 1238 606
Stage 1 - - - - - 468 468 755 755 -
Stage 2 - - - 793 779 537 483 -

Critical Hdwy 4.26 - 412 - 716 654 622 75 6.68 6.31

Critical Hdwy Stg 1 - - 6.16 5.54 6.5 5.68 -

Critical Hdwy Stg 2 - - - - 6.16 5.54 - 65 568 -

Follow-up Hdwy 2.344 - 2.218 - 3.554 4036 3.318 3.86 4.162 3.399

Pot Cap-1 Maneuver 907 - 1177 - - 144 172 679 117 164 481
Stage 1 - - - 568 558 - 348 394 -
Stage 2 - - - 376 403 465 527 -

Platoon blocked, % -

Mov Cap-1 Maneuver 901 - 1174 - 114 149 677 73 142 469

Mov Cap-2 Maneuver - - 114 149 - 203 288 -
Stage 1 - - - 534 525 326 363 -
Stage 2 - 305 371 344 496

Approach EB WB NB SB

HCM Control Delay, s 1.1 1 23.7 18

HCM LOS C C

Minor Lane/Major Mvmt NBLn1NBLn2 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 114 370 901 - 1174 - 328

HCM Lane V/C Ratio 0.182 0.39 0.056 - 0.073 - 0.158

HCM Control Delay (s) 435 208 92 - 8.3 - 18

HCM Lane LOS E C A A C

HCM 95th %tile Q(veh) 06 18 02 - 0.2 - 0.6

DKS Associates

Synchro 10 Report
Page 3



HCM 6th TWSC

1: Airport Rd & Strawberry Ln

2020 Background PM
Lebanon Veteran's Housing TIS

Intersection
Int Delay, s/veh 0.1
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations L T . L
Traffic Vol, veh/h 4 922 385 5 3 4
Future Vol, veh/h 4 922 385 5 3 4
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 100 - - 0
Veh in Median Storage, # - 0 0 2
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 0 0 1 0 0 0
Mvmt Flow 4 1002 418 5 3 4
Major/Minor Maijor1 Major2 Minor2
Conflicting Flow All 423 0 0 1431 421
Stage 1 - - - - 42 -
Stage 2 - 1010 -
Critical Hdwy 41 - 64 6.2
Critical Hdwy Stg 1 - 54 -
Critical Hdwy Stg 2 - - 54 -
Follow-up Hdwy 22 - - 35 33
Pot Cap-1 Maneuver 1147 - - 150 637
Stage 1 - - - 667 -
Stage 2 - - - 3%
Platoon blocked, % - -

Mov Cap-1 Maneuver 1147 - - 150 637
Mov Cap-2 Maneuver - - - 37 -
Stage 1 - - - 665
Stage 2 - - - 3%

Approach EB WB SB

HCM Control Delay, s 0 0 13.2

HCM LOS B

Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1

Capacity (veh/h) 1147 - - - 445

HCM Lane V/C Ratio 0.004 - 0.017

HCM Control Delay (s) 8.2 - - - 132

HCM Lane LOS A B

HCM 95th %tile Q(veh) 0 - - - 041

DKS Associates Synchro 10 Report
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HCM 6th TWSC 2020 Background PM

2: Stoltz Hill Rd & Airport Rd Lebanon Veteran's Housing TIS
Intersection
Int Delay, s/veh 2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T LI
Traffic Vol, veh/h 592 331 49 37 71 44
Future Vol, veh/h 592 331 49 37T 71 44
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 100 - 0 -
Veh in Median Storage, # 0 - - 0 2
Grade, % 0 - - 0 0 -
Peak Hour Factor 9 9 9% 9% 90 90
Heavy Vehicles, % 0 0 2 0 1 2
Mvmt Flow 658 368 54 352 79 49
Major/Minor Maijor1 Major2 Minor1
Conflicting Flow All 0 0 1026 0 1302 842
Stage 1 - - - - 842 -
Stage 2 - - - - 460 -
Critical Hdwy - - 412 - 641 622
Critical Hdwy Stg 1 - - - - 541 -
Critical Hdwy Stg 2 - - - - 541 -
Follow-up Hdwy - - 2.218 - 3.509 3.318
Pot Cap-1 Maneuver - - 677 - 178 364
Stage 1 - - - - 424 -
Stage 2 - - - - 638
Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 677 - 164 364
Mov Cap-2 Maneuver - - - - 356 -
Stage 1 - - - - 424
Stage 2 - - - - 587
Approach EB WB NB
HCM Control Delay, s 0 1.4 20.5
HCM LOS C

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 359 - 677
HCM Lane V/C Ratio 0.356 - - 008
HCM Control Delay (s) 205 - - 108
HCM Lane LOS C - - B
HCM 95th %tile Q(veh) 1.6 - - 03
DKS Associates Synchro 10 Report
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HCM 6th TWSC 2020 Background PM

3: Airport Rd & 7th St Lebanon Veteran's Housing TIS
Intersection
Int Delay, s/veh 2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations " b ¥ b ¥ b &
Traffic Vol, veh/h 16 603 11 44 361 35 8 13 24 20 9 19
Future Vol, veh/h 16 603 11 44 361 35 8 13 24 20 9 19
Conflicting Peds, #/hr 8 0 2 2 0 8 7 0 2 2 0 7
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - 100 - - 100 - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 2 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 9
Heavy Vehicles, % 0 1 0 0 2 0 0 0 4 0 0 0
Mvmt Flow 17 655 12 48 392 38 9 14 26 2 10 21
Major/Minor Maijor1 Major2 Minor1 Minor2
Conflicting Flow All 438 0 0 669 0 0 1227 1231 665 1232 1218 426
Stage 1 - - - - - - 697 697 - 515 515 -
Stage 2 - - - - - - 530 534 - 717 703 -
Critical Hdwy 4.1 - - 44 - - 71 65 624 71 65 62
Critical Hdwy Stg 1 - - - - - - 61 55 - 61 55 -
Critical Hdwy Stg 2 - - - - - - 61 55 - 61 55 -
Follow-up Hdwy 22 - - 22 - - 35 4 3336 35 4 33
Pot Cap-1 Maneuver 1133 - - 93 - - 157 179 457 155 182 633
Stage 1 - - - - - - 435 446 - 546 538 -
Stage 2 - - - - - - 536 528 - 424 443 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1125 - - 929 - - 140 166 455 129 168 625
Mov Cap-2 Maneuver - - - - - - 140 166 - 287 325 -
Stage 1 - - - - - - 428 438 - 534 506 -
Stage 2 - - - - - - 479 497 - 380 435 -
Approach EB WB NB SB
HCM Control Delay, s 0.2 0.9 221 16.1
HCM LOS C C

Minor Lane/Major Mvmt NBLn1NBLn2 EBL EBT EBR WBL WBT WBRSBLn1

Capacity (veh/h) 140 282 1125 - - 929 - - 376
HCM Lane V/C Ratio 0.062 0.143 0.015 - - 0.051 - - 0.139
HCM Control Delay (s) 324 199 82 - - 91 - - 16.1
HCM Lane LOS D C A - - A - - C
HCM 95th %tile Q(veh) 02 05 0 - - 02 - - 05
DKS Associates Synchro 10 Report
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HCM 6th TWSC

1: Airport Rd & Strawberry Ln

2020 Build AM

Lebanon Veteran's Housing TIS

Intersection
Int Delay, s/veh 0.1
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 b L
Traffic Vol, veh/h 2 342 642 2 4 4
Future Vol, veh/h 2 342 642 2 4 4
Conflicting Peds, #/hr 0 0 0 0 0 1
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 100 - - - 0 -
Veh in Median Storage, # 0 0 2 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 9 90 9% 90 9% 90
Heavy Vehicles, % 0 5 2 50 0 25
Mvmt Flow 2 380 713 2 4 4
Major/Minor Major1 Major2 Minor2
Conflicting Flow Al 715 0 0 1098 715
Stage 1 - - - 714 -
Stage 2 - 384 -
Critical Hdwy 4.1 - - 64 645
Critical Hdwy Stg 1 - 54 -
Critical Hdwy Stg 2 - - 54 -
Follow-up Hdwy 2.2 3.5 3.525
Pot Cap-1 Maneuver 895 - 238 394
Stage 1 - 489 -
Stage 2 - 693 -
Platoon blocked, %
Mov Cap-1 Maneuver 895 - - 238 3%
Mov Cap-2 Maneuver - - 424 -
Stage 1 - 488 -
Stage 2 - 693 -
Approach EB WB SB
HCM Control Delay,s 0.1 0 14
HCM LOS B
Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 895 - 408
HCM Lane V/C Ratio 0.002 - - 0.022
HCM Control Delay (s) 9 - 14
HCM Lane LOS A - - B
HCM 95th %tile Q(veh) 0 - 041

DKS Associates

Synchro 10 Report
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HCM 6th TWSC

2: Stoltz Hill Rd/Driveway & Airport Rd

2020 Build AM

Lebanon Veteran's Housing TIS

Intersection
Int Delay, s/veh 121
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ¥ b ¥ b s P N
Traffic Vol, veh/h 3 265 80 51 426 4 206 1 51 13 4 1
Future Vol, veh/h 3 265 80 51 426 4 206 1 51 13 4 1
Conflicting Peds, #/hr 4 0 0 0 0 4 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - 100 - - - - - - -
Veh in Median Storage, # 0 - - 0 - - 1 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 86 8 8 8 8 8 86 8 8 86 8 86
Heavy Vehicles, % 0 2 3 6 1 0 2 0 8 0 0 0
Mvmt Flow 3 308 93 59 495 5 240 1 5 15 5 13
Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow Al 504 0 0 401 0 0 986 983 355 1011 1027 502
Stage 1 - - - - - 361 361 - 620 620 -
Stage 2 - - - - 625 622 - 391 407 -
Critical Hdwy 4.1 - - 416 - 712 65 628 71 65 62
Critical Hdwy Stg 1 - - - - 6.12 55 - 61 55 -
Critical Hdwy Stg 2 - - - - 612 55 - 61 55 -
Follow-up Hdwy 2.2 - 2.254 - 3.518 4 3372 35 4 33
Pot Cap-1 Maneuver 1071 - - 1136 - ~227 251 676 220 236 573
Stage 1 - - - - - 657 629 - 479 483 -
Stage 2 - - - 473 482 - 637 601
Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1067 - - 1136 - ~209 236 676 191 222 571
Mov Cap-2 Maneuver - - - - - 326 342 - 191 222 -
Stage 1 - - - 65 627 - 476 456
Stage 2 - - 434 455 - 578 599

Approach EB WB NB SB
HCM Control Delay,s 0.1 0.9 48.1 204
HCM LOS E C
Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 363 1067 - 1136 - 266
HCM Lane V/C Ratio 0.826 0.003 - 0.052 - 0122
HCM Control Delay (s) 481 84 - 8.3 - 204
HCM Lane LOS E A A - - C
HCM 95th %tile Q(veh) 74 0 0.2 0.4
Notes

~: Volume exceeds capacity

$: Delay exceeds 300s

+: Computation Not Defined

*: All major volume in platoon

DKS Associates

Synchro 10 Report
Page 2



HCM 6th TWSC
3: Airport Rd & 7th St

2020 Build AM

Lebanon Veteran's Housing TIS

Intersection

Int Delay, s/veh 4.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations " b ¥ b ¥ b b

Traffic Vol, veh/h 40 278 25 66 428 37 16 26 85 5 17 18

Future Vol, veh/h 40 278 25 66 428 37 16 26 85 5 17 18

Conflicting Peds, #/hr 8 0 3 3 0 8 23 0 0 0 0 23

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length 100 - - 100 - - 100 - - - -

Veh in Median Storage, # 0 - - 0 - - 0 2

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor VA A AR A A A A A A T e

Heavy Vehicles, % 16 3 9 2 2 8 6 4 2 40 18 11

Mvmt Flow 52 361 32 8 556 48 21 34 110 6 2 23

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow Al 612 0 0 39 0 0 1282 1268 380 1313 1260 611
Stage 1 - - - - - 484 484 - 760 760 -
Stage 2 - - 798 784 - 553 500 -

Critical Hdwy 4.26 412 - - 716 654 622 75 6.68 6.31

Critical Hdwy Stg 1 - 6.16  5.54 - 65 568 -

Critical Hdwy Stg 2 - - - 6.16 554 - 65 568 -

Follow-up Hdwy 2.344 - 2.218 - 3.554 4036 3.318 3.86 4.162 3.399

Pot Cap-1 Maneuver 903 - - 1163 - 139 167 667 113 159 478
Stage 1 - - - 557 549 - 346 392 -
Stage 2 - - 374 401 - 456 517

Platoon blocked, % -

Mov Cap-1 Maneuver 897 - - 1160 - 110 144 665 69 137 466

Mov Cap-2 Maneuver - - 110 144 - 198 283 -
Stage 1 - - 524 516 - 324 361
Stage 2 - 303 369 - 335 486

Approach EB WB NB SB

HCM Control Delay,s 1.1 1 24.5 18.3

HCM LOS C C

Minor Lane/Major Mvmt NBLn1NBLn2 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 110 360 897 - 1160 - 323

HCM Lane V/C Ratio 0.189 04 0.058 - 0.074 - 0.161

HCM Control Delay (s) 452 215 93 - 84 - 183

HCM Lane LOS E C A A - - C

HCM 95th %tile Q(veh) 07 19 02 - 02 - 06

DKS Associates

Synchro 10 Report
Page 3



HCM 6th TWSC

1: Airport Rd & Strawberry Ln

2020 Build PM

Lebanon Veteran's Housing TIS

Intersection
Int Delay, s/veh 0.1
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 b L
Traffic Vol, veh/h 4 933 391 5 3 4
Future Vol, veh/h 4 933 391 5 3 4
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 100 - - - 0 -
Veh in Median Storage, # - 0 0 2 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 0 0 1 0 0 0
Mvmt Flow 4 1014 425 5 3 4
Major/Minor Major1 Major2 Minor2
Conflicting Flow Al 430 0 0 1450 428
Stage 1 - - 428 -
Stage 2 - 1022 -
Critical Hdwy 4.1 - - 64 6.2
Critical Hdwy Stg 1 - 54 -
Critical Hdwy Stg 2 - - - 54 -
Follow-up Hdwy 2.2 - - 35 33
Pot Cap-1 Maneuver 1140 - 146 631
Stage 1 - - 662 -
Stage 2 - 350 -
Platoon blocked, % -
Mov Cap-1 Maneuver 1140 - - 145 631
Mov Cap-2 Maneuver - - 312 -
Stage 1 - - 659 5
Stage 2 - 350
Approach EB WB SB
HCM Control Delay, s 0 0 13.3
HCM LOS B
Minor Lane/Major Mvmt EBL EBT WBT WBR SBLnf1
Capacity (veh/h) 1140 - - 439
HCM Lane V/C Ratio 0.004 - 0.017
HCM Control Delay (s) 8.2 - 13.3
HCM Lane LOS A - B
HCM 95th %tile Q(veh) 0 - 041

DKS Associates

Synchro 10 Report



HCM 6th TWSC

2: Stoltz Hill Rd/Driveway & Airport Rd

2020 Build PM

Lebanon Veteran's Housing TIS

Intersection
Int Delay, siveh 3.2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L T L T i &
Traffic Vol, veh/h 11 592 331 49 317 12 71 4 44 8 2 6
Future Vol, veh/h 11 592 331 49 317 12 71 4 44 8 2 6
Conflicting Peds, #/hr 2 0 0 0 0 2 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - 100 - - - - - -
Veh in Median Storage, # - 0 - 0 1 0
Grade, % - 0 - - 0 - - 0 - 0 -
Peak Hour Factor 90 90 9 9 90 9 9 90 9 90 90 90
Heavy Vehicles, % 0 0 0 2 0 0 1 0 2 0 0 0
Mvmt Flow 12 658 368 54 352 13 79 4 49 9 2 7
Major/Minor Majorl Major2 Minorl Minor2
Conflicting Flow All 367 0 0 1026 0 0 1337 1341 842 1362 1519 361
Stage 1 - - - - 866 866 469 469 -
Stage 2 - - - - 471 475 893 1050 -
Critical Hdwy 41 - - 412 711 65 622 71 65 6.2
Critical Hdwy Stg 1 - - - 6.11 55 - 61 55 -
Critical Hdwy Stg 2 - - - 6.11 55 - 61 55 -
Follow-up Hdwy 2.2 - - 2.218 - 3.509 4 3318 35 4 33
Pot Cap-1 Maneuver 1203 - - 677 - 131 154 364 126 120 688
Stage 1 - - - - 349 373 - 579 564 -
Stage 2 575 561 339 307
Platoon blocked, % - -

Mov Cap-1 Maneuver 1201 - - 677 119 140 364 100 109 687
Mov Cap-2 Maneuver - - - 240 256 - 100 109 -
Stage 1 346 369 572 518
Stage 2 522 515 287 304

Approach EB WB NB SB

HCM Control Delay,s 0.1 14 29.6 32.4

HCM LOS D D

Minor Lane/Major Mvmt NBLnl EBL EBT EBR WBL WBT WBR SBLnl

Capacity (veh/h) 275 1201 677 - 149

HCM Lane V/C Ratio 0481 0.01 0.08 - 0.119

HCM Control Delay (s) 29.6 8 10.8 324

HCM Lane LOS D A B D

HCM 95th %tile Q(veh) 24 0 0.3 04

DKS Associates Synchro 10 Report

Page 1



HCM 6th TWSC 2020 Build PM

3: Airport Rd & 7th St Lebanon Veteran's Housing TIS
Intersection
Int Delay, s/veh 2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations " b ¥ b ¥ b b
Traffic Vol, veh/h 17 609 12 44 371 35 9 13 24 20 9 20
Future Vol, veh/h 17 609 12 44 371 35 9 13 24 20 9 2
Conflicting Peds, #/hr 8 0 2 2 0 8 7 0 2 2 0 7
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - 100 - - 100 - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 2
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 9
Heavy Vehicles, % 0 1 0 0 2 0 0 0 4 0 0 0
Mvmt Flow 18 662 13 48 403 38 10 14 26 22 10 22
Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow Al 449 0 0 677 0 0 1248 1252 673 1253 1239 437
Stage 1 - - - - - - 707 707 - 526 526 -
Stage 2 - - - - - - 541 545 - 721 713 -
Critical Hdwy 4.1 - - 41 - - 71 65 624 71 65 62
Critical Hdwy Stg 1 - - - - - - 61 55 - 61 55 -
Critical Hdwy Stg 2 - - - - - - 61 55 - 61 55 -
Follow-up Hdwy 2.2 - - 22 - - 35 4 3336 3.5 4 33
Pot Cap-1 Maneuver 1122 - - 924 - - 152 174 452 150 177 624
Stage 1 - - - - - - 429 441 - 539 532 -
Stage 2 - - - - - - 529 522 - 419 438
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1115 - - 922 - - 135 161 450 124 164 616
Mov Cap-2 Maneuver - - - - - - 135 161 - 283 321 -
Stage 1 - - - - - - 421 433 - 527 501
Stage 2 - - - - - - 472 4N - 375 430
Approach EB WB NB SB
HCM Control Delay,s 0.2 0.9 229 16.2
HCM LOS C C

Minor Lane/Major Mvmt NBLn1NBLn2 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 135 276 1115 - - 922 - - 374
HCM Lane V/C Ratio 0.072 0.146 0.017 - - 0.052 - - 0.142
HCM Control Delay (s) 33.7 203 83 - - 91 - - 16.2
HCM Lane LOS D C A - - A - - C
HCM 95th %tile Q(veh) 02 05 041 - - 02 - - 05
DKS Associates Synchro 10 Report

Page 3
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925 S. Main Street
Lebanon, Oregon 97355

TEL: 541.258.4906 M E M O RAN D U M

cdc@ci.lebanon.or.us

DREGON www.ci.lebanon.or.us Community Development
Lebanon o Develop
To: Charmain Salvage and Planning Commissioners Date: April 10, 2020
From: Kelly Hart, Community Development Director
Subject: Proposal to operate a fuel (propane) storage and distribution facility with access to the

railroad for the property located at 101 Industrial Way.
Applications: CU-20-01

|. BACKGROUND

The subject property is generally located at the east end of Industrial Way, and the north end of
Williams Street. The subject site is a lease area toward the north end of the Rick Franklin
Railroad Yard. The Applicant, CoEnergy Propane, is proposing to utilize the lease area for a
propane fuel storage and distribution facility. Under consideration is an application for a
Conditional Use Permit for a fuel distribution and storage facility as required per Section
16.09.070 of the Lebanon Development Code.

[I. CURRENT REPORT

Project Location and Zoning Designation — The subject lease area is approximately 1.69 acres
located toward the north end of the Rick Franklin Railyard. Entrance to the lease area would be
from the northern terminus of Williams street. The property is zoned Industrial (Z-IND).
Surrounding the lease area to the north is a largely vacant area that is utilized for storage
associated with the railyard located in the Z-IND zone; to the south is the railyard operations and
offices located in the Z-IND zone; to the east is vacant property in the Z-IND zone, and to the
west is a cemetery, and further west is the Samaritan Hospital campus, both uses located in the
Public Use (Z-PU) zone.

Use Proposal — The Applicant is proposing to establish a propane storage and distribution facility.
The use would include a 60,000 gallon above-ground storage tank for the on-site storage of
liquid propane. The tank would generally be located in the northwest corner of the leasehold
area, and adjacent to the rail line. The tank would be installed on a concrete foundation, with
concrete bollards placed every four feet around the perimeter of the tank.

The tank would have a rail tower installed to allow for the propane tank to be refueled from the
rail line. In addition, the site would be accessed from Williams Street for distribution trucks to be
able to fill the smaller truck tanks from the on-site storage tank from a second valve source facing
the interior of the property. The site is 1.69 acres and provides sufficient area for trucks to fully
maneuver and turn around to allow for proper vehicle circulation on-site.



For the fueling procedure, it would be through a closed system, where a hose is connected to
the storage tank and the truck or rail tank. Once connected, the valve would be opened to fill
the tank. Upon completion of fueling, the valve would be closed, and the hose lines would be
disconnected. As identified on the provided plans, there are safety protocols in place, including
an emergency shutdown switch, fire extinguisher rated for propane fires, and crash protection
bollards. In terms of staffing, the site would be considered “unmanned” as there are no staff on-
site. The train operators and truck drivers that would be fueling the tank, or discharging to the
truck all require training and certifications prior to operating the tank.

For additional safety considerations, federal regulations indicate that the tank must be at least
75 feet away from a building that is suitable for human occupation. As proposed, the storage
tank would be located approximately 842 feet from the closest building on the Samaritan Hospital
Campus to the west, and 850 to the office buildings for the railyard to the south. All required
State permits would be necessary to be obtained prior to issuance of a certificate of occupancy.
The State Fire Marshal would be the permitting agent for the storage of hazardous materials.

[1l. REVIEW CRITERIA AND RECOMMENDED FINDINGS

The Applicant is requesting consideration of a Conditional Use Permit (CU-20-01) for the
operation of a fuel (propane) distribution and storage yard. Section 16.21.060 of the Lebanon
Development Code establishes the Decision Criteria for consideration of Conditional Use
Permits.

1. The application complies with all of the applicable provisions of the underlying Land Use
Zones (LDC Chapters 16.09.110), including: building and yard setbacks, lot area and
dimensions, density and floor area, lot coverage, building height, building orientation,
architecture, and other special standards as may be required for certain land uses.

RECOMMENDED FINDING: The lease area is located within the Industrial zone. There is
no minimum lot area or lot coverage in the industrial zone. The use for the fuel storage yard
and distribution does not include the construction or use of structures, therefore the
application complies with the required building setbacks, height and orientation. A perimeter
fence will be provided to provide security measures for the property, and the fence would be
installed up to a maximum height of 10 feet in compliance with Section 16.09.110.B.4 of the
Lebanon Development Code (LDC).

2. The site size, dimensions, location, topography and access are adequate for the needs of
the proposed use, considering the proposed building mass, parking, traffic, noise, vibration,
exhaust/emissions, light, glare, erosion, odor, dust, Vvisibility, safety, and aesthetic
considerations.

RECOMMENDED FINDING: The subject lease area is located north of the terminus of
Williams Street, and is part of the Rick Franklin railyard, a heavy industrial site. The lease
area is approximately 1.69 acres in size. The use would be for the storage of a 60,000 gallon
propane tank for the purposes of propane distribution through trucks, with the tank refueling
from a rail car. The site is approximately 200 feet wide and 300 feet deep, which provides
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sufficient area for trucks to enter and maneuver through the site, then exit in a forward motion.
The only noise generated from the site would be that generated from trucks entering and
exiting the site. With the storage tank, the fueling and distribution process is through a closed
system, so there would be no odor generated from the site. Safety measures have been
included in the installation including an emergency shutdown switch, crash protection
bollards, and fire extinguishers on-site. The tank would not be visible from the public right-of-
way, and would be located at least 840 from the nearest structure, so there is no anticipated
impacts on light, glare, visibility or aesthetic considerations. Based on the use and operations,
the site would be of sufficient size to provide adequate access and safety considerations for
the site and surrounding properties and uses.

. The negative impacts of the proposed use on adjacent properties and on the public can be
mitigated through application of other Code standards, or other reasonable conditions of
approval.

RECOMMENDED FINDING: The proposed use includes the storage of a 60,000 gallon
propane fuel tank, and the fuel distribution through trucks. The tank is located at least 842
feet from the nearest structure and is largely isolated. Based on the location of the tank and
operation of the site, it is separated from uses on adjacent properties, and not accessible to
the public. Based on the site configuration and location, there are no anticipated negative
impacts to mitigate further beyond obtaining necessary permits and inspections through the
State Fire Marshal.

. All required public facilities have adequate capacity to serve the proposal.

RECOMMENDED FINDING: Sanitary sewer, water and storm drain are all available at the
end of Williams Street. There are a number of fire hydrants located within the general vicinity
to provide fire suppression services. Through the permitting process with the State Fire
Marshal, it will be determined if additional fire hydrants would be required to be provided. If
so, there is sufficient capacity in the available water lines to accommodate the addition. As
there are no facilities being built, there is no proposed connection to the city’s sewer line.
Based on the site development proposal, all required public facilities would be able to be
provided, and have adequate capacity.

. Existing conditions of approval required as part of a prior land use decision shall be met.

RECOMMENDED FINDING: There are no known conditional use permits for the subject
lease area.

. The applicant shall be required to upgrade any existing development that does not comply
with the applicable land use district standards, in conformance with Chapter 16.30, Non-
conforming Use and Development.

RECOMMENDED FINDING: There are no non-conforming conditions in the lease-hold area
as the area is largely vacant, and previously utilized for outdoor storage.
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7. The application complies with all of the Community Development Standards in LDC Chapters
16.12-16.19

RECOMMENDED FINDING: The site is located at the terminus of Williams Street, and there
are no public improvements or facilities proposed or required to provide appropriate access
and service to the site. The site is 1.69 acres and largely vacant. The maijority of the site
would be utilized for the maneuvering of the fuel distribution trucks, and as proposed, there
would be no on-site employees. As there is no office or storage structure, and no employees
on-site, and the property is not open to the public, there is no identified parking provided on-
site. As there are no development improvements associated with the use, there are no
landscape improvements that would be required for the site. Finally, all signage would be
required to meet the code requirements and a permit shall be obtained for any signs as
required in Chapter 16.18 of the LDC.

IV. PUBLIC NOTIFICATION AND COMMENTS

A public notification for this project was issued on April 10, 2020. Due to the COVID-19
pandemic, the City will be conducting the public hearing process virtually. To provide the public
ample time to review and comment on the application, the Planning Commission agenda was
also posted online on April 10, 2020. Public comment will be accepted for the application until
May 5, 2020. The comments will be made public and provided to the Planning Commission,
applicant, and public for review, prior to concluding the public hearing process on May 7, 2020.
As the staff report was prepared and released at the same time as the public notice, there are
no public comments to incorporate in the report.

V. CONCLUSION AND RECOMMENDED CONDITIONS FOR DEVELOPMENT

Staff finds the proposal complies with the decision criteria for Conditional Use Permit, and
recommends approval of the application subject to the adoption of the following Conditions of
Development:

The Planning Department conditions include, but may not be limited to:

1. Security fencing shall be provided along the perimeter of the leasehold area to a
height of up to 10 feet.

2. Any future construction of employee shelter structures, or new construction shall
meet the minimum development standards identified in the Lebanon Development
Code and shall obtain all required City permits as applicable.

3. The maximum storage capacity of propane or other fuel source shall not exceed
70,000 gallons. An application for modification to the Conditional Use Permit would
be required if it is requested to exceed the amount permitted.

4. The site shall be limited to access by authorized personnel only. The site shall not
be accessible to the public.

The Lebanon Fire District conditions include, but may not be limited to:
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1. All required permits through the State Fire Marshal shall be issued prior to
issuance of certificate of occupancy.

2. A Knox Padlock shall be installed on all access gates to the property for
appropriate fire access.

3. Appropriate access and turnaround per Fire Code shall be provided and
continuously maintained to the satisfaction of the Lebanon Fire District.

The Engineering Department conditions include, but may not be limited to:

1. An Engineered Site Plan must be provided for review and approval prior to
issuance of Building Permits.

V. RECOMMENDED ACTIONS
1. Evaluate the public testimony and the record established before the Planning Commission
2. Commission options:

1. Approve the proposed Conditional Use Permit (CU-20-01) for the operation of a
fuel distribution and storage yard, adopting the written findings for the decision
criteria contained in the staff report with the conditions of development; or

2. Approve the proposed Conditional Use Permit (CU-20-01) for the operation of a
fuel distribution and storage yard, adopting modified findings for the decision
criteria and conditions of development; or

3. Deny the proposed Conditional Use Permit (CU-20-01) for the operation of a fuel
distribution and storage yard, specifying reasons why the proposal fails to comply
with the decision criteria; and

4. Direct staff to prepare an Order of Recommendation for the Chair or Vice Chair's

signature incorporating the adopted findings as approved by the Planning
Commission.
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VIRTUAL SPECIAL MEETING
NOTICE OF PUBLIC HEARING

A

e LEBANON PLANNING COMMISSION

I"“ NOTICE IS HEREBY GIVEN that a public hearing will be held before the

| ] Il _ Lebanon Planning Commission on Thursday, April 30, 2020 at 6:00 p.m.

L b“ B L and Thursday, May 7, 2020 at 6:00pm through a virtual (online) meeting
epanon to afford interested persons and the general public an opportunity to be

heard and give testimony concerning the following matter:

Planning Case No.: CU-20-01

Applicant: Bryan Adams - CoEnergy
Location: Industrial Way

Map & Tax Lot No.: 12S02W02 01412
Request: Conditional Use

Decision Criteria: Lebanon Development Code Chapters: 16.05 & 16.20

Request: The applicant is requesting approval
of a Conditional Use Permit to operate a bulk
propane storage and distribution facility.

Virtual Meeting: Due to the COVID-19
pandemic, the City will be hosting a virtual
Planning Commission meeting and following
the procedural guidance provided by the
Oregon Department of Land Conservation and
Development (DLCD) in compliance with
Oregon Public Meeting Laws.

The public hearing will occur in two phases:
on April 30, 2020 at 6:00pm, the Planning
Commission will open the public hearing,
receive Staff's report, and allow for the applicant to present. The Planning Commission will then
postpone the public hearing to a date certain of Thursday, May 7, 2020 at 6:00pm. This will provide
time to receive written and verbal comment from the public. The written and verbal comment will be
received by City Staff until 5:00pm on Tuesday, May 5, 2020. The comments will then be read into
the record and played for the Planning Commission at the May 7, 2020 meeting. The applicant will
then be able to respond to the public comments. Once all comments are recorded as part of the
meeting, and the applicant responds, the Planning Commission will close the public hearing, and
deliberate on the application.

The public is invited to watch the meeting online through the City of Lebanon’s YouTube page at
https://www.youtube.com/watch?v=syhhvsLYBJO on April 30, 2020, and
https://www.youtube.com/watch?v=-yEop1w5dgY on May 7, 2020. The City of Lebanon thanks you
for your support in slowing the spread of COVID-19 by attending this public meeting digitally. For
those that do not have access to a computer, there will be limited seating available at the Santiam
Travel Station located at 750 S 3 Street.

The Agenda and application materials will be available for review on the City’'s website at
https://www.ci.lebanon.or.us/meetings by the end of the day on April 10, 2020.




Providing Comments: The City will be accepting public comment on this item in a number of ways
to afford interested persons and the general public an opportunity to give testimony on the subject
matter. Written and verbal testimony will be accepted upon issuance of this notice, until 5:00pm on
Tuesday, May 5, 2020. Written testimony may be emailed to khart@ci.lebanon.or.us, or may be
mailed to the City at 925 S. Main Street, Lebanon, OR 97355, or delivered to the City and dropped in
the white mail box in front of City Hall. Please note for mailed testimony, the letter must be received
by the City no later than 5:00pm on Tuesday, May 5, 2020. For verbal testimony, a recording may
be provided to the City, or you may call (541) 258-4252 and leave a voice message. There will be
no testimony accepted in person.

CITIZENS ARE INVITED TO PARTICIPATE in the public hearings and give written or oral testimony
as described above that addresses applicable decision criteria during that part of the hearing
process designated for testimony in favor of, or opposition to, the proposal. If additional documents
or evidence are provided in support of the application subsequent to notice being sent, a party may,
prior to the close of the hearing, request that the record remain open for at least seven days so such
material may be reviewed.

Appeals: Failure to raise an issue in the hearings, in person or by letter, or failure to provide
sufficient specificity to afford the decision makers an opportunity to respond to the issue precludes
appeal to the Land Use Board of Appeals based on that issue. Decisions of the Planning
Commission may be appealed to the Lebanon City Council within 15 days following the date the
Commission’s final written decision is mailed. Only the applicant, a party providing testimony, and/or
a person who requests a copy of the decision has rights to appeal a land use decision. The appeal
must be submitted on the appeals form as prescribed by City Council with appropriate fee paid and
must set forth the criteria issues that were raised which the applicant or party deems itself aggrieved.
Please contact our office should you have any questions about our appeals process.

Obtain Information: A copy of the application, all documents and evidence relied upon by the
applicant, and applicable criteria are available online in the Planning Commission Agenda Packet at
https://www.ci.lebanon.or.us/meetings. The materials are also available for inspection in person at
no cost and will be provided at the cost of 25 cents per single-sided page. If you have questions,
would like additional information, or would like to schedule a time to view the application materials in
person, please contact City of Lebanon Community Development Department, 925 Main Street;
phone 541-258-4252; email khart@ci.lebanon.or.us.

The meeting location is accessible to persons with disabilities. A request for an interpreter for
the hearing impaired or for other accommodations for persons with disabilities should be made at
least 48 hours before the meeting to 541-258-4906.
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LAND USE APPLICATION

PROPERTY lNFORMAT!ON -

Site Address(es): 101 Industrial Way Lebanon, OR 97355

AssessorsMap & TexLotNo(s: {1 2§ — AW ~ 04 = Yoy

Comprehensive Plan Designation / Zoning Designation: ,L ' g\ug\-v \e\\
Current Property Use: Vacant

Project Description: Bulk plant propane storage to be used for unloading propane from railcars and loading propane

delivery trucks used to deliver propane to local residents, businesses, and farms.

" APPL!CANT lPRIMARY CONTACT INFORMATION |

Phone: (541) s'o'/ qqaf:/

Applicant: Bryan Adams

Address: 2505 Pacific Bivd Email: badams@coenergy.net

City/State/Zip: Albany, OR 97321

I hereby certify that the statements, attechmaents, exhibiis, plot plan and other information submitted as a part.of this application are true; that
the proposed land use activity does nof viclate State and/or Federsl Law, or any covenants, conditions and restrictions associated with the

subject property; and, any approva: based on mMnfonnwon may be revoked if it is found that such statements are fa!se
APPLICANT SIGNATURE / '

Owner: Rick Frankiin

Address: 101 Industrial Wagy

City/State/Zip: Lebaty&( OF'973§8[ /

Engineer / Surveyor: LPG Specialties | Phone: (503) 908-0101
Address: PO Box 1684 Email: craig@Ilpgspecialties
CltyIStateIZ|p Tualatin, OR 97062

Architect: Phone:

Address: Email:

City/State/Zip:

Other: Phone:

Address: Email:

City/State/Zip

THE CITY THAT FRIENDLINESS BUILY

erotiebanon.orug

Plarming Department ] 925 8 Main Streer, Lebanon, Gregon 973551 541 2584506 | cdoly




REQUIRED SUBMITTALS

Application and Filing Fee
Narrative Describing the Proposed Development and addressing the Decision Criteria
LDC Adticle Two - Land Uses and Land Use Zones
LDC Article Three Development Standards
LOC Article Four  Review & Decision Requirements
LDC Article Five - Exceptions to Standards (eg Variance, Non-Conforming Uses)

00

Site Plan(s) drawn to scale with dimensions; inciude other drawings if applicable

a0

Copy of current Property Deed showing Ownership, Easements, Property Restrictions

i more than one review process I nqimdppll
Land Use Review Process Fee Land Use Review Process Fee
Administrative Review $450 | Planned Development ~ Preliminary , $2500
-~ Annexation $1500 Planned Development - Ministerial $200

Code Interpretation $100 Planned Development ~ Final (Administrative) | $450
Comprehensive Plan Map Amendment $2000 Planned Development — Final (Quasi-Judicial) $750
Comprehensive Plan Text Amendment $2000 Subdivision Tentative $2000 + §15A0t
Conditional Use $1500 Subdivision Final $800 + $15/0t
Historic Preservation Review or Register Varies Tree Felling Permit (Steep Slopes only) $150 + $5itree
Land Partition $450 Urban Growth Boundary Amendment  Actual Costs
Ministerial Review $150 Variance (Class 1 —Minor Adjustment) NN $150
Modification of Approved Plan 25% of Application Variance {Class 2 - Adjustment) $450
Non-Conforming Use/Development. $450 Variance (Ciass 3) $1000
Property (Lot} Line Adjustment - Zoning Map Amendment A $1000

Date Received: Date Complete: Recaipt No..

Received By: Total Fee: File No.:

THE CITY THAT FRIENDLINESS BUIILT

Planning Deportment [ 925°8 Mabn Sircet, Lebanon, Oregon 973551 541,258 4906 | edef@ici Tebanon.or.us
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Bollards shall be spac¢ed 4’oc around the perimeter
of the tank and above ground piping and equipment.
Bollards shall be spaced minimum 5° from the shell
of the tank.

CRASH PROTECTION BOLLARD DETAIL - COENERGY PROPANE
101 Industrial Way, Lebanon, OR . |

PROPANE INSTALLATION - SITE PLAN

Prepared By: LPG Specialties, LLC
Date: 2/21/20



LEGEND:
(1) 60k gallon Trinity propane tank (250psi MAWP)
(2) 37 Internal Valve
(3) Internal Valve pneumatic actuator
(4) 3” ME825-24 Ball Valve
(5) 2" ME 825-16 Ball Valve
(6) 1" ME 825-10 Ball Valve
(7) 67CD102 - ' Vapor Regulator (for ESD System)
(8) 3” Flex Connector
(9) 2” Flex Connector
(10) N55016 -2” ESV Valve
(11) N55010 -1 '4” ESY Valve
(12) P327D N550 pneumatic actuator
(13) 3-Hole Vertical Steel Bulkhead
(14) 2-Hole Vertical Steel Bulkhead
(15) ME81516 2” Angle Valve
(16) 3 Y4” Screened Acme
(17) 1% Screened Acme
(18) 3865 — Y4 hydrostat
(19) Y-strainer
(20) 3 Z3500 Corken 3” Liquid Pump
(21) 2" Bypass Valve
(22) Corken 491 vapor compressor
(23) Ransome Rail Tower
(24) Site Flow Back Check Valve
(25) 3” Schedule 80 AS3B Stceel Pipe
(26) 2” Schedule 80 AS3B Steel Pipe
(27) 1'%” Schedule 80 A53B Steel Pipe
(28) 1” schedule 80 A53B Steel Pipe
(29) Emergency Shutdown Switch
(30) H282 - 2” Internal Relief Valve
(31) 3" Relief Stack w/breakaway coupling and raincap
(32) 300# Pressure Gauge
(33) Volumetric Gauge
(34) Temperature Gauge
(35) 2” 1p hose
(36) 1% Ip hose

COENERGY PROPANE
101 Industrial Way, Lebanon, OR

'PROPANE INSTALLATION - P&ID PLAN

Prepared By: LPG Specialties, LLC
Date: 2/21/20
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CoEnergy Propane

Lebanon LPG Storage Facility Discussion
March 3, 2020

»



About CoEnergy

Founded in 2001
Owned by 38,000+ Oregon citizens

e Consumer Power
e Central Electric Coop
* Pioneer Connect
e Current Storefronts:
e Albany
e Redmond

Current Storage Facilities
e Redmond

e Corvallis %



Project Overview

 CoEnergy is looking to establish a Willamette Valley bulk
storage facility with access to railroad

e CoEnergy has selected a site in Lebanon

e |f approved, CoEnergy would install (1) 60,000 gallon storage
tank.

e Facility would be used to serve local communities within a 60
mile radius from Lebanon

»
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