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PREFACE

This document sets forth the City’s public improvement requirements. It is published under the
authority of the City of Hillsboro. Copies of this document are available through the Public Works
(Engineering Division) and Water Departments, and on the City of Hillsboro website. Under the authority
of the City of Hillsboro Municipal Code, the Public Works and Water Department Directors may officially
interpret the provisions of this manual.

These standards are to be used in conjunction with the following documents, which are hereby adopted
by reference:

References
» AASHTO LRFD Bridge Design Specifications, 7" Edition (AASHTO)
» American National Standard for Arboricultural Operations — Safety Requirements, 2012 (ANSI)
» American National Standard for Tree Care Operations — Tree, Shrub, and Other Woody Plant
Management — Standard Practices (Pruning) (ANSI)

> A Policy on Geometric Design of Highways and Streets, 6 Edition, 2011 (AASHTO)

» American Water Works Association Standards (AWWA)

» Bridge Design and Drafting Manual, 2015 (ODOT)

» Construction Surveying Manual for Contractors, February 2016 (ODOT)

» Design and Construction Standards for Sanitary Sewer and Surface Water Management, April
2017 (CWS)

» ePlans Applicant User Guide v13.7 (City of Hillsboro)

» Erosion Prevention and Sediment Control Planning and Design Manual (CWS)

> Fire Department Apparatus Access (City of Hillsboro)

» Flood Insurance Rate Map (FEMA)

» Flood Insurance Study (FEMA)

> Guide for Design of Pavement Structures (with 1998 supplement), 4% Edition (AASHTO)

> Low Impact Development Approaches Handbook, June 2016 (CWS)

» Manual of Field Test Procedures (ODOT)

» Manual on Uniform Traffic Control Devices for Streets and Highways (with Oregon Supplement),
2009 Edition (FHA)

» ODOT Geotechnical Design Manual, November 2015

» ODOT Pavement Design Guide, August 2011 (ODOT)

» Oregon Standard Specifications for Construction, 2018 (ODOT)

» Oregon Structural Specialty Code, 2014 (International Code Council)

» Oregon Temporary Traffic Control Handbook, 2011 Edition (ODOT)

» Proposed Guidelines for Pedestrian Facilities in the Public Right-of-Way (US Access Board)

> Roadside Design Guide, 4" Edition (AASHTO)

> Roundabouts: An Informational Guide, 2" Edition (published as NCHRP Report 672)

» Transportation System Plan Update, 2004 (City of Hillsboro)
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Abbreviations

A ampere

AASHTO American Association of State Highway and Transportation Officials
AC alternating current or asphalt concrete
ACl American Concrete Institute

ACP asphalt concrete pavement

ACPA American Concrete Pavement Association
ADA American with Disabilities Act

ADT Average Daily traffic

AG air gap

AMR automated meter reading

ANSI American National Standards Institute

ANSI A-300 American National Standard for Tree Care Operations — Tree, Shrub, and Other Woody Plant
Management — Standard Practices (Pruning)
ANSI Z-133.1 American National Standard for Arboricultural Operations — Safety Requirements

APWA American Public Works Association
ARV air release valve

ASTM American Society for Testing and Materials
ATB asphalt treated base

AVB atmospheric vacuum breaker

AWG American Wire Gauge

AWWA American Water Works Association
BFV butterfly valve

BHN Brinell Hardness Number

BO blow-off

CARV combination air release and vacuum valve
CB catch basin

CBR California bearing ratio

CC&R Codes, Covenants, and Restrictions
CDA Copper Development Association
CF cubic feet

cl cast iron

CL centerline

CLSM controlled low-strength material
CcoB City of Beaverton

COH City of Hillsboro

CpP concrete pipe

CPU central processing unit

CTB cement treated base

CTS copper tube size

CWS Clean Water Services

cY cubic yards

dB decibel

DBH diameter at breast height

dBm decibel-milliwatt

DC double check valve assembly

DCDA double check detector assembly
DCP dynamic cone penetrometer

DI ductile iron

DIN Deutsches Institut fir Normung
Drg drawing

DSL Department of State Lands
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ESAL equivalent single axle load

ESC erosion and sediment control

ETA Electronics Technicians Association

FDU fibre distribution unit

FEMA Federal Emergency Management Agency
FHA Federal Highway Administration

FHWA Federal Highway Administration

FIPT Female Iron Pipe Thread

FIRM National Flood Insurance Rate Maps

FLG flange

FOG fats, oils, and grease

FPS feet per second

FWD falling weight deflectomiter

GAL gallon

Galv. galvanized pipe

GIS geographic information system

GPM gallons per minute

GPS global positioning system

GRD grease removal devices

GV gate valve

GVRP GARP VLAN registration protocol

HDPE high density polyethylene

HMAC hot mix asphalt concrete

HP horsepower

Hz hertz

ID inside diameter

IE invert elevation

IMSA International Municipal Signal Association
ITS Intelligent Transportation Systems

Km kilometers

LED Light Emitting Diode

LIDA low impact development approaches
LRFD load and resistance factor design

MAMD moving average maximum density

Max. maximum

MFTP Manual of Field Test Procedures

MH manhole

MIPT Male Iron Pipe Thread

Min. minimum

MJ mechanical joint

mm millimeter

MPH miles per hour

MSS Manufacturer’s Standardization Society
MUTCD Manual on Uniform Traffic Control Devices
NAD North America Datum

NASSCO National Association of Sewer Service Companies
NCHRP National Cooperative Highway Research Program
NEC National Electric Code

NEMA National Manufacturers Association

NESC National Electric Safety Code

NFPA National Fire Protection Association
NGVD National Geodetic Vertical Datum

NIST National Institute of Standards and Technology
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nm nanometer

no. number

NPDES National Pollutant Discharge Elimination System
NPT National Pipe Thread

NSF National Sanitation Foundation

NTS not to scale

OAR Oregon Administrative Rules

oD outside diameter

OoDOT Oregon Department of Transportation

OPSC Oregon Plumbing Specialty Code

ORS Oregon Revised Statutes

OSHA Oregon Occupational Safety & Health Administration
0ssC The Oregon Structural Specialty Code

oucc Oregon Utilities Coordinating Council

PC point of curvature

PCC Portland cement concrete

PCMS portable changeable message sign

PDF portable document format

PE pipe end or Professional Engineer

PGE Portland General Electric

PMA Private Maintenance Agreement

PPM parts per million

PROWAG  Proposed Accessibility Guidelines for Pedestrian Facilities in the Public Right-of-Way
PRV pressure reducing valve

PSF pounds per square foot

PSI pounds per square inch

PT point of tangency

PUE public utility easement

PVB pressure vacuum breaker assembly

PVC polyvinyl chloride

Pvmt. pavement

QPL ODOT Qualified Products List

ROW right-of-way

RP reduced pressure principle backflow assembly
RPDA reduced pressure principle detector assembly
RRFB rectangular rapid flashing beacon

S slope

SD Storm Drain

S.I. The International System of Units

SDC Systems Development Charges

Sec. seconds

SF square feet

SFP small form-factor pluggable

SHRP Strategic Highway Research Program

Std. standard

SVBA spill resistant vacuum breaker assembly

SWM Surface Water Management

Sy square yard

THWN thermoplastic heat and water-resistant nylon-coated
TSP The City of Hillsboro Transportation System Plan, as amended
TVWD Tualatin Valley Water District

UL Underwriters Laboratories

UNS Unified Numbering System
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USACE United States Army Corps of Engineers
USGS United States Geological Survey

uv ultraviolet

\Y volts

WaCo Washington County

WMAC warm mix asphalt concrete

WMP The City of Hillsboro Water System Master Plan, as amended
WQMH water quality manhole

WTR water

XHHW XLPE high heat-resistant water-resistant
Definitions

Abutting: To be contiguous to; having a property line, zoning boundary, or wall in common.

Access: The place, means, or way by which pedestrians, bicyclists, and/or vehicles have ingress and
egress to a property or use. A private access is an access not in public ownership or control by means of
deed, dedication, or public easement.

Active Treatment: Erosion Control treatment method that relies on chemical additives creating
coagulation and flocculation along with settlement and filtration methods to separate sediment and
water in order to discharge non-sediment laden water.

Alley: A very low-capacity road intended for secondary vehicular access to the rear or side of private
properties.

Appurtenance: An accessory or other item associated with a particular activity.

Arterial: A high-capacity urban road. The primary function of an arterial road is to deliver traffic from
collectors to freeways, and between urban centers, at the highest level of service possible.

Auxiliary Water Supply: Any water supply on or available to the premises other than the primary
potable water supply.

Backflow: The undesirable reversal of flow in a potable water distribution system as a result of a cross-
connection. Backflow may occur due to either backsiphonage or backpressure.

Backflow Device: An approved piping arrangement such as an Air Gap (AG) or an Atmospheric Vacuum
Breaker (AVB) that prevents the reverse flow of water; but, it is not testable, which distinguishes it from
a Backflow Prevention Assembly.

Backflow Prevention Assembly: An approved and testable assembly provided from the manufacturer
as a complete unit with its shut off valves and test cocks.

Backpressure: A pressure, higher than the supply pressure, caused by a pump, elevated tank, boiler, or
any other means that may cause backflow. Backpressure can cause backflow to occur when the supply
piping is connected to a system, equipment or fixture that exceeds the operating pressure of the supply
piping. If these connections are not properly protected, backflow can occur.

Backsiphonage: Backflow caused by negative or reduced pressure in the supply piping. Backsiphonage
is caused by a negative pressure in the supply piping. Common causes of backsiphonage are high
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velocities in the pipes, a line repair or break that is lower than a service point, lower main pressure due
to a high water withdrawal rate such as firefighting or main flushing, or reduced supply pressure on the
suction side of a booster pump.

Building: A structure having a roof supported by columns or walls, which is built for the support, shelter,
or enclosure of persons, animals, vehicles, or property of any kind.

Cistern: An artificial reservoir for storing liquids; especially a tank for storing rainwater.

City Engineer: A City employee delegated by the City Manager to have the superintendence, direction,
and control of the engineering matters of the City.

City-Owned Utility: A utility owned and operated by the City or its agents. Includes, but is not limited to
water, sanitary sewer, storm drainage, storm water treatment, street lighting power, traffic signal
controls, and City-owned telecommunications systems.

City-Owned Utility Easement: An easement granted to the City and dedicated to specific City-owned
utility purposes.

Collector: A low-to-moderate-capacity road which serves to move traffic from local roads to arterials.
Unlike arterials, collector roads are designed to provide access to residential properties

Contiguous: Having a property line, zoning boundary, or walls in common; see also abutting.

Cross-connection: A connection or a potential connection between any part of a potable water system
and any other environment containing other substances in a manner that, under any circumstances,
would allow such substances to enter the potable water system. Other substances may be gases, liquids,
or solids, such as chemicals, water products, steam, water from other sources (potable or non-potable),
or any matter that may change the color or add odor to the water. Bypass arrangements, jumper
connections, removable sections, swivel or changeover assemblies, or any other temporary or
permanent connecting arrangement through which backflow may occur are considered to be cross-
connections.

Developer: A person, company, corporation, or business who constructs a building, group of buildings,
or residential units on a parcel that requires land-use action, public improvement permits, and/or a
building permit to proceed with the development.

Development: Any man-made change to real property in the City, including but not limited to
construction or installation of a building or other structure, or major site alterations such as grading or
paving.

Disturb or Disturbance of a Right-of-Way or Existing Improvements: Any activity that physically alters,
or disrupts the intended use of, a public right-of-way or an existing improvement therein. May also refer
to the occupation of a public right-of-way for the purpose of construction.

Easement: A right to the use of certain real property for specified purposes, granted by the property
owner to specific persons, firms, corporations, City, or the public.

Emergency: Construction work that responds to an unforeseen combination of circumstances or the
resulting condition(s) that call for immediate action to restore service to utility customers, restore
pedestrian and vehicular traffic flow, mitigate a safety hazard, or restore emergency access.
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Engineer: The owner’s or developer’s project engineer, design engineer, stamping engineer, or engineer
of record.

Geotechnical Engineer: Owner’s or developer’s project consulting geotechnical engineer, engineering
geologist, or their assigned representative.

Health Hazard: A cross-connection or potential cross-connection involving any substance that could, if
introduced into the potable water supply, cause death or illness, spread disease, or have a high
probability of causing such effects.

Improved street or improved right-of-way: An existing public street or right-of-way that has been
improved with curb and gutters, pavement, sidewalks, utility facilities, or other improvements.

Inspecting Engineer: The engineer or qualified individual designated by the owner or developer to
inspect the construction materials and quality of public improvements.

Land-Use Approvals: Approvals issued by the Planning Department for new development, expansions of
existing development, or land divisions, under the provisions of the Zoning Ordinance or the Subdivision
Ordinance.

Local Road: A low-capacity road primarily providing land access with little or no through movement.
Low Impact Development Approach (LIDA): See CWS 1.03.36

Neighborhood Route: A low-capacity road providing connectivity between Local Roads and Collectors
or Arterials. Neighborhood Routes are generally longer and carry more traffic than Local Roads.

Non-health Hazard: Impairment to the quality of the water to a degree that does not create a hazard to
the public health, but does adversely affect the aesthetic qualities of such water for potable use.

Passive Treatment: Erosion Control treatment method that separates sediment and water using
chitosan lactate, gravity settling techniques, or filtration methods in order to discharge non-sediment
laden water.

Permittee: Any person performing or causing to be performed work within the right-of-way with the
city’s oral or written permission.

Point of Delivery: The point or location where the connection between the public water system and the
owner’s water system exists.

Pothole: An exploratory excavation to uncover an existing utility facility for the purpose of determining
its precise location and elevation.

Premises Isolation: The practice of protecting the public water supply from contamination or pollution
from the premises by installing a backflow preventer at or near the point of delivery (meter) in order to
effectively isolate the public water supply from any backflow occurring within the premises. (Premises
Isolation does not protect the water user within the premises.)

Public Infrastructure: All streets, street trees, street lights, bikeways, paths, sidewalks, curbs, signing
and striping, traffic signal systems, storm sewer systems, sanitary sewer systems, and water systems
that are within the public rights-of-way, public easements, and/or are owned and maintained by the
public agency.
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Public Right-of-Way: Public streets, alleys, or highways under the jurisdiction of the City. This definition
excludes City-owned real property. The City reserves the right to regulate and approve the placement of
utilities within a public right-of-way, including below the surface and into the air space above the right-
of-way.

Public Utility Company: A utility company as defined in ORS 775.005, which provides water, power,
heat, and telecommunications to the public. Also referred to as a “franchise utility”, if subject to a
franchise agreement with the City of Hillsboro.

Public Utility Easement: An easement conveyed, granted, or dedicated to the City or the public
established, dedicated, or devoted to public utility purposes. See ORS 92.010 (19).

Public Utility Facility: Any physical structure or improvement necessary or desirable to
deliver service to a Franchise Utility Company’s customer, and which is located in a Public Utility
Easement, public right-of-way, or a private utility easement.

Public Works Director: A City employee delegated by the City Manager to manage the Public Works
Department.

Record Drawing: Final set of construction drawings showing the constructed location of boundaries,
utilities, connections, public and private infrastructure. Record drawings incorporate all field changes
made to the approved construction drawings.

Roundabout: A circular intersection with yield control of all entering traffic, channelized approaches,
counter-clockwise circulation, and appropriate geometric curvature to ensure that travel speeds on the
circulatory roadway are typically less than 30 MPH.

Street Trees: Trees, both new and existing, planted in the public right-of-way as part of an improvement
project. Trees that were located in the public right-of-way prior to development are not considered
“street trees” and are subject to the City of Hillsboro Municipal Code.

Surface Water Management (SWM) Facility: Any feature or approach designed or protected to provide
stormwater management. SWM facilities consist of water quality and quantity facilities and may include
water quality swales, constructed wetlands, landscaped retention areas, detention ponds, proprietary
systems, or other natural or engineered features that are maintained as stormwater quality or quantity
control facilities.

Utility: Overhead or underground wires, pipelines, conduits, ducts, or other structures required for
supplying the community with electricity, gas, water, sewerage, or similar services. May also refer to a
public or private utility agency.

Water Director: A City employee delegated by the City Manager to manage the Water Department.

Working Days: Calendar days, excluding state or federal holidays and weekends.
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110.

SECTION 100

100. GENERAL DESIGN REQUIREMENTS

General Public Improvements Requirements

110.1.

General

The purpose of this manual is to set standards for the construction of public and private
improvements to serve new and future developments and for the reconstruction of existing
facilities to upgrade existing infrastructure. These standards shall apply to all public
improvements within the existing public rights-of-way, to all improvements from new
developments required within the proposed public rights-of-way or public easements, to all
improvements intended for maintenance by the City, and to all other improvements which
require approval of the City Public Works and/or Water Departments.

The standards contained in this manual are established by the City as rules governing
materials and the quality of workmanship to which design engineers, developers,
contractors, and others shall adhere in preparing plans and specifications, and in
constructing improvements and facilities. These standards also establish the rules to which
City staff will adhere in reviewing plans and inspecting construction.

City design and construction standards are primarily based upon AASHTO’s A Policy on
Geometric Design of Highways and Streets and Roadside Design Guide, AWWA Standards,
CWS's Design and Construction Standards for Sanitary Sewer and Surface Water
Management, FHWA's Manual on Uniform Traffic Control Devices for Streets and Highways
(with Oregon Supplement), ODOT’s Oregon Standard Specifications for Construction,
Chapter 333 Oregon Administrative Rules, and the Oregon Fire Code. Where the standards
contained in this manual do not address a particular situation, the standards contained in
the above referenced documents shall be applied.

The City may make the following changes or corrections to the provisions of this manual
periodically, as needed, when the changes or corrections do not alter the sense or meaning
of its provision. Changes shall be posted on the City’s website with the manual for easy
access to the updates:

1. Misspellings: Misspelled words may be corrected.
2. Histories: Erroneous legislative histories may be corrected.

3. Cross-references: Cross-references may be changed to agree with newly enacted,
amended, reenacted, renumbered, relettered, reallocated, or corrected ordinances or
resolutions.

4. Capitalization: Improper capitalization may be corrected.

5. Headings: Descriptive headings of titles, chapters, sections, or subsections may be
edited or added to briefly and clearly indicate the subject matter of the title, chapter,
section or subsection.
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6. Renumbering and relettering: The numbering or lettering of sections of ordinances and
resolutions, including duplicative numbering or lettering created by conflicting
enactments, may be corrected or properly arranged.

7. Changed job titles and agency names: References in design standards to specific job
titles or agency names that are changed without substantial effect on job or agency
responsibilities may be changed to refer to the new job title or agency name.

8. Punctuation: Punctuation, including hyphenation, may be corrected.
9. Clerical Errors: Typographical or grammatical errors may be corrected.

10. Gender: Gender-specific terms that occur in an ordinance or order may be changed to
gender-neutral terms and necessary grammatical changes to properly use the gender-
neutral terms may be made.

11. Reference Documents: Any document referenced in this manual that undergoes a
periodic reprinting update may have the reprinting date revised in this manual.

E. The City may make the following changes to the provisions of this manual, as needed, when
the changes do not alter existing City policy or have significant cost impacts.

1. Implement new products, technical requirements, or construction practices that
improve the quality of the improvement and reduce maintenance costs.

2. Revisions that rectify construction and maintenance issues that are resulting from the
use of the current requirements in this manual.

3. Mandated changes: Additions, deletions, or revisions to City design standards may be
made when required for City compliance with mandatory regional, state, or federal
regulations.

4. Any changes approved by the Utilities Commission.

F. Any changes the City proposes to this manual that affect existing City policy or will result in
a significant cost increase will be posted on the City’s website for a 30-day review period.
After review of the comments, City staff will revise the proposed changes and present a
recommendation to the Transportation Committee. Subject to the Transportation
Committee’s recommendation, the changes will then be presented to City Council by means
of ordinance or resolution for approval. Any changes approved by the City Council will be
enforceable on the effective date of the ordinance or resolution.

G. Upon approval of changes to this manual, a technical memorandum explaining the changes
will be posted on the City website along with the current edition of the manual for easy
access to updates. Periodic reprinting of this manual will incorporate all changes approved
prior to the date of the reprinting and the new edition will be approved by City Council with
a new edition date and will be enforceable on the effective date of the ordinance resolution.

H. Any change or correction made under the authority of this section does not affect the
substantive meaning of any enactment of the City. Any erroneous or inadvertent
substantive change must be construed as a clerical error and given no effect.
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110.2.

110.3.

Required Approvals and Permits

Property owners, developers, and others proposing to construct new public infrastructure,
including streets, storm system, sanitary sewer, water, public sidewalks, and/or other
frontage improvements within the public right-of-way, or significant changes to any of these
public infrastructure types, as defined by the City and CWS, will be required to obtain all
applicable land-use approvals, obtain a site development permit and/or right-of-way permit
as appropriate, pay all applicable fees, and secure applicable performance assurances
before commencing any work.

Commencement of Work

No work regulated by the City’s codes shall commence prior to the approval of construction
plans and issuance of the appropriate approval(s). A fully-executed compliance agreement
and public improvement permit will be issued at the pre-construction conference only if the
following steps have been completed satisfactorily:

1. Submittal of a CWS Service Provider Letter and/or City of Hillsboro Sensitive Area Pre-
Screen, and Stormwater Connection Permit Authorization from CWS.

2. Completion of all land-use approvals, including appeal periods if applicable.

3. Performance of all applicable Conditions of Approval that must be met prior to issuance
of the permit.

4. Approval of the public improvement construction plans by the City and CWS.

5. Submittal of acceptable calculations and other supporting documents to the City when
such documents are requested.

6. Approval by the City of the detailed construction cost estimate.
7. Completion and submittal of the signed developer agreement.

8. Provision of certification of liability insurance for general contractor, which shall meet or
exceed minimum City requirements for policy limits.

9. Approval of the performance assurance required in the developer agreement by the
City.

10. Approval of all legal documents, easements, and other documents in addition to
showing improvements on construction plans as required by a decision-making
authority’s conditions of approval.

11. Payment of all fees necessary for the public improvement permits per the current
adopted fee schedules.

12. Submittal of copies of permits from all other affected governmental jurisdictions.
13. Issuance of a Grading and Erosion Control Permit.

14. Product submittals for all water related infrastructure.
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110.4. Performance and Maintenance Assurance Requirements
Performance Assurance standard: 100 percent of the cost to construct all public streets,
street lights, traffic signals, sidewalks, signage, street trees, and striping. The Performance
Assurance may be in the form of either a cash deposit, letter of credit, or performance
bond.
Maintenance Assurance standard: Prior to release of Performance Assurance, a 1-year
Maintenance Assurance will be required at 10 percent of the cost to construct all public
streets, street lights, traffic signals, sidewalks, signage, striping, and released 1 year after
acceptance following the correction of any identified defects.
110.5. Precedence of Documents
If there is a conflict between approval documents, the document highest in precedence shall
control. The order of precedence is:
First: City of Hillsboro Municipal Code
Second: Building code and issued building permits
Third: CWS Design and Construction Standards for Sanitary Sewer and Surface Water
Management for design and construction requirements related to storm sewer,
sanitary sewer, surface water management, and erosion control.
Fourth: City of Hillsboro Design and Construction Standards
Fifth: Permits issued by other county, state, or federal agencies, or regional
jurisdictions
Sixth: Conditions of any land-use approval
Seventh: Oregon Standard Specifications for Construction
Eighth:  ODOT Pavement Design Guide
Ninth: Approved design plans
The City of Hillsboro has adopted the Clean Water Services Design and Construction
Standards (CWS Standards). All sanitary sewer, closed storm conveyance, treatment, and
surface water management facilities must at a minimum meet the CWS Standards.
Supplemental written agreements, franchise agreements, and approved revisions to plans
and specifications by the appropriate jurisdictions and conforming to local, state, and
federal law will take precedence over documents listed above. Detailed plans shall have
precedence over general plans.
110.6. Violations
Any act or omission which violates these standards is deemed a civil infraction and a public
nuisance and is subject to all the legal provisions and remedies available to the City.
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120.

Permit Application Submittal Requirements

120.1.

General

Permit application submittals must include all materials required according to the permit
type. Required submittals may include design plans, completed checklists, stormwater
drainage calculations, geotechnical reports, or other pertinent information.

Based upon project-specific characteristics, supplementary design analysis exhibits, though
not included in the plans, may be required to demonstrate constructability, emergency
vehicle accessibility, or compliance with other applicable design standards. Such exhibits may
include sight distance diagrams, photometric analyses, vehicle turning simulations, driveway
profiles, and the like.

1. The required design vehicle for turning simulations will be determined by the City.
2. See Subsection 350.1. for street lighting plan requirements.

All plan review applications must be submitted through the ProjectDox system for electronic
plan review. Visit the Electronic Plan Review page at http://www.hillsboro-
oregon.gov/services/electronic-plan-review for instructions on submitting plans for
electronic review

Upon completion of the initial City plan review, comments will be returned to the applicant
through ProjectDox. After all review comments have been addressed, the applicant may
resubmit the revised documents and/or drawings through ProjectDox. After the submittals
for all related permit types have been approved, the City will forward them to CWS for final
approval and issuance of a Storm Water Connection Permit Authorization. The contractor will
not be issued permits to begin construction until all plans are approved, stamped, and all fees

are paid.

Plan approval does not relieve the Engineer from responsibility for errors, omissions, or
deficiencies in the plans.

Projects may be submitted as a whole or in phases. Whole projects will be reviewed in their
entirety. Phased projects will be reviewed only for the specific phase submitted and special
requirements may be necessary to develop an acceptable utility system. Phased project
submittals shall include a master layout showing the connectivity of the entire project.

Projects that have been previously reviewed and approved as a whole project, and then later
divided into phases, shall be required to have each phase resubmitted for review and
approval. Projects that have been previously reviewed and approved as a phased project, and
then later divided into smaller sub-phases, shall be required to have each sub-phase
resubmitted for review and approval. Approval of previously submitted plans (whole or
phased) does not imply or guarantee the new phases or sub-phases will be approved without
comment or alteration.

The City is not responsible for coordination between public and private plans that are
submitted for the same Developer project. The Engineer shall be responsible to make
revisions and update both sets of plans if improvements or the location of improvements
change within the project. All revisions shall be resubmitted for approval.
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120.2.

The Developer shall be responsible for coordination between Public and Private Plans and
designs when more than one Engineer is involved.

Design Plans Formatting Requirements

All plans must be submitted in one of the following file formats:
1. Portable Document Format (PDF)

2. Design Web Format (DWF)

All plans must be drawn to scale. The vertical scale shall be 1 inch = 2 feet, 4 feet, 5 feet, or
10 feet and the horizontal scale shall be 1 inch = 20 feet, 40 feet, or 50 feet for all drawings.
Metric or architectural scales shall not be used. Each sheet must have the scale identified with
a scalebar or notation adjacent to the north arrow. When more than one scale is used on a
sheet, an independent scalebar must accompany each applicable detail. No scale is required
if the drawing is schematic, but the City may require it be redrawn to scale if needed for
clarity. Schematics drawings shall be labeled “Not to Scale”.

All text shall be at least 0.075” high.

Permanent and temporary survey control points, existing survey monuments, vertical
benchmarks, and related data shall be shown on the plans in accordance with Subsection 150.

A titleblock shall appear on each sheet and shall be placed in the lower right-hand corner of
the sheet, across the bottom edge of the sheet, or across the right-hand edge of the sheet.
The titleblock shall include the name of the project, the name and contact information for the
engineering firm and owner, the sheet title, the sheet number, and the City of Hillsboro land
use approval file number.

The seal of the responsible Engineer or Landscape Architect shall appear on each sheet. Plans
for public improvements shall be stamped by a registered Professional Engineer licensed to
practice in the appropriate engineering discipline in the State of Oregon. Plans for landscaping
and water quality features shall be stamped by either a registered Landscape Architect or
Professional Engineer licensed in the State of Oregon.

The description and date of all revisions to the plans shall be shown on each affected sheet,
and shall be approved and dated by the Engineer as evidenced by original signature(s) or
initials.

Indicate the location and direction of view for all sections.

All plan views shall contain the following:

1. Existing and proposed right-of-way, property, tract, and easement lines with labels.
2. Subdivision name, lot numbers, street names, and other identifying labels.

3. Existing aboveground and underground utility facilities and vegetation within the
construction limits.
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4.

8.

9.

All other affected areas and features that are on-site or within a distance of 100 feet
outside the site boundary, including but not limited to:

a) Features that will be within the zone where grading, excavations, fills trenching,
stockpiling, pile driving, blasting, ground shaking from construction vehicles or
equipment, structural loading, or invasive construction activities may potentially
compromise their structural stability or condition. Such features include, but are not
limited to, cultivated vegetation, landscaping and trees, buildings, fences, decks,
walks, slabs, and pavements.

b) Trees of any type that are 6-inches DBH or more and whose root zones extend into
the site (using the trees’ dripline as the delineator of the root zone) or are off-site and
within 10-feet or less of the site boundary.

c) Other areas and features impacting the design and designated by the City for
evaluation.

d) Tax lot information including Washington County Tax Assessor’s Map and Tax Lot
Number.

Match lines with stationing and sheet number references.

FEMA designated 100-year flood plains and flood ways, or areas of flooding during a 100-
year storm event.

Wetland areas, wetland mitigation areas, and storm water quality undisturbed corridors
(Vegetated Corridors), drainage ways, and significant natural resource areas.

Legend showing all symbols and line types used on the drawing.

A north arrow shall be placed adjacent to all plan views.

J. Al profile views shall adhere to the following:

1. Profiles shall designate structures using alpha or numeric labels corresponding to plan
view notation. For existing sanitary and storm sewer manholes, designations shall
conform to CWS system identification requirements.

2. All existing and proposed storm, sanitary, water, and other utilities crossing the profile
shall be shown, with elevations noted or labeled ‘field verify elevation’ if elevation is not
known.

120.3. Organization of Plans

A. Plans shall be arranged in specific order. The normal arrangement for development plans is
shown in Table 120.1. Not all of these sheet types may be present in a given project. For
small or linear (roadway) projects it may be acceptable to combine sheet types. See the
Capital Improvement Program Project Development Guide for more information on the City-
preferred format for linear (roadway) project plans.
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120.3.1.  Title Sheet

A. Al

projects shall have a title sheet containing the Table 120.1 — Sheet Order

following elements.

1.

10.

11.

12.

13.

14.

Project name in large letters across the top of the Sheet Order
page 1. Title Sheet

. Existing Conditions and
The name, phone number, mailing address of owner, Demalition

developer, and developer’'s engineering firm
(including contacts)

Tree Removal

Preliminary Plat

The City land-use approval file number clearly noted. Typical Sections

respect to the nearest major street intersection Traffic Control

General notes Roadway Plan and Profiles

3
4
5
Vicinity map showing the location of the project in | ©- Details
7
8
9

Utility Plan and Profiles

Notice to excavators (one call utility locates) 10. Water Quality/Quantity
Sheet legend 11. Site Grading and Erosion
Control

Information on site impervious surface area for both 12
existing and post-developed conditions. This

calculation shall be separated into the square
footage: 14. Signing and Striping

. Landscaping

13. Retaining Walls

15. llumination
16. Traffic Signals

a) Within public right-of-way

b) Within private property
State the basis for horizontal and vertical control. See Subsection 150.

A note shall be placed on the title sheet that states: “This design complies with ORS
92.044(7) in that no utility infrastructure is designed to be within 1 foot of a survey
monument location shown on a subdivision or partition plat. No design modification or
final field location change shall be permitted if it would cause any utility infrastructure to
be placed within a prohibited area.”

A description that includes township, range, quarter section and tax lot numbers of the
areas impacted by the development.

Index of sheets.
For multi-phase projects, an overall map showing the limits of each phase.

USACE and/or DSL permit application number (if permit is required) and the project or
permit application number(s) for any other federal, state, or local entity, or wetland
delineation. Copies of the permit applications shall be included with the submittal.
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120.3.2.

A.

120.3.3.

120.3.4.

120.3.5.

120.3.6.

Existing Conditions and Demolition

Identify the location of existing buildings, wells, septic tanks, drain fields, fuel tanks, and any
other buried structures. Historical buildings identified on the City’s Cultural Resource
Inventory shall be identified as such on the drawings. Significant and/or historic trees shall be
identified as such on the drawings.

The Engineer shall not rely solely on aerial photography, USGS Quadrangle Maps or other
public topographic maps, or any combination thereof, for the topographic information used
to prepare the design plans. They shall make an on-site evaluation and survey and shall use
the survey data as the primary source of topographic information.

Include existing contours at a maximum interval of 2 feet.
Tree Removal

Include all plan elements required by the land-use application approval and/or zoning
ordinance. Show trees to be removed with an “X” over them. Show tree protection fencing
on trees to remain.

Preliminary Plat

Include a scaled copy of the approved preliminary plat. Include all existing and proposed
easements, right of way widths and dedications, and tract descriptions.

Typical Sections

Roadway projects shall have at least one typical sections sheet containing the following
elements.

1. Typical section(s) of roadway improvements identifying wearing, base, and subbase
materials and depths.

2. Labels specifying grade control points, slopes, grades, and longitudinal features such as
curbs, sidewalks, and fences.

3. Dimensions of horizontal features such as travel lanes, bike lanes, shoulders, cycle tracks,
planters, and sidewalks.

Details

One or more detail sheets shall be provided as part of the plans submittal. The detail sheet(s)
shall show all the details necessary for the project. The City reserves the right to require
additional details to be submitted as needed to fully convey the design intent.

Standard drawings published by the City, Washington County, ODOT, CWS, AWWA, and other
agencies may be used. They shall be reproduced in full and included with the construction
plans, not merely referenced. They shall be full size or 95 percent of the original size.

If a standard drawing needs to be modified, remove the standard drawing titleblock and
include it as a project-specific detail.
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120.3.7. Traffic Control

A. Projects with staged construction or temporary traffic control measures require traffic control
sheets, broken out by stage, containing the following elements.

1. Plan view identifying areas “under construction” and “under traffic” for the stage shown
as well as taper lengths.

2. Sections at critical areas showing the existing, temporary, and/or finish grades for the
stage shown as well as dimensions for travel lane widths, work zone widths, shy distances,
and clearances.

3. Traffic control devices including temporary construction signs, PCMS, barricades, barriers,
drums, flaggers, tubular markers, temporary striping, temporary signals, etc. are shown,
noted, and dimensioned on both the plan and the relevant section views.

4. General notes containing information related to closure limitations, local access, and
staging areas.

B. Detour plans may be required for projects including road closures. They include advance
warning sign locations and the proposed detour route. They are placed within the traffic
control series at the appropriate location based on the construction stage sequencing.

120.3.8. Roadway Plan and Profiles

A. All roadway projects shall include roadway plan and profile sheets containing the following
elements. Some of the required information may be shown as separate details for clarity.

1. Plan View

a)

b)

f)

Roadway centerline alignment(s) including curve data and stationing at minimum
100-foot intervals and “tic” marks at minimum 50-foot intervals.

Roadway crown alignment if different than roadway centerline.

Location and horizontal geometry for all sidewalks, curbs (including curb returns),
cycle-tracks, driveways, and all other proposed features.

Intersection grading information, including spot elevations, contours, and drainage
patterns.

Location of all roadway low points and locations of all catch basins and inlets.

Sidewalk ramp information including; spot elevations at all break points; all ramp and
surrounding sidewalk panel lengths; designed grades between each spot elevation;
distance from each landing to pedestrian push button; distance between pedestrian
push buttons; and roadway counter slope at each ramp. Please use ODOT standard
drawing DET1720 as a guide.

Curb elevations along all cul-de-sacs, eyebrow corners, curb returns, and any other
location where the curb location and grade is not typical relative to the roadway
alignment and profile grade. Include spot grades at all curb return quarter-deltas, at
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120.3.9.

h)

j)

all low and high points, and as necessary to define the desired vertical geometry along
the curbline. Provide such elevations a minimum of 50 feet beyond the point at which
the curb again becomes typical relative to the roadway alignment and profile grade.

Location, stationing, and size of all proposed mains and service lines for storm
drainage. Stationing shall be located in relationship to the roadway stationing at
manholes and at all other key locations.

Location and description of existing survey monuments. See Subsection 150.3.

Location of proposed street intersection monument cases and other required survey
monuments. See Subsection 150.3.

Profile View

a)

b)

d)

f)

Stationing, elevations, vertical curve data (including curve K values), and slopes for all
vertical alignments (design grade profiles).

Existing ground along the alignment and at the edges of the right-of-way if grade
differences are significant.

Show profile grades for at least 100 feet beyond the limits of the proposed
construction. For stub streets that may be extended in the future, the vertical
alignment shall be designed for at least 200 feet beyond the limits of the proposed
construction.

All proposed drainage facilities, including invert and top elevations, slopes, materials,
bedding, and backfill.

Existing drainage facilities, including off-site facilities, upstream and downstream,
that affect the design (i.e., downstream restrictions that back water on to project
site). Base flood elevations shall be shown on the profile, if applicable.

Profiles for ditch and creek flow lines shall extend a minimum of 200 feet beyond the
project limits, both upstream and downstream. Typical cross sections at 50-foot
intervals shall also be submitted.

Utility Plan and Profiles

Include existing public and private utilities, proposed public utility improvements, and existing
and proposed easements. All existing easements shall be clearly labeled with easement type
and recording information.

Show all piping, structures, and appurtenances.

Provisions for cross-connection control must be clearly shown on the plans, including any
retro-fitting of existing water service connections and existing auxiliary water supplies,
conversions to the Water Department water services that are required as a condition of
development approval, upgrading of existing services connections by replacement of same
and any other cross connection control required by state and local rules and codes.
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D. Location, street stationing, and size of all proposed mains and service lines for sanitary sewer
and water.

120.3.10. Water Quality/Quantity

A. Include a site plan for all existing and proposed public and private water quality facilities
showing elevations, grade, connections, structures, easements, and tracts.

B. Plans shall contain a detail for all headwalls, outfalls, spillways, and by-pass lines.

C. Plans shall contain a cross section showing the channel, mid-slope, and upland slope of the
facility. The cross section shall show the location and depth of all amended soils, drain rock,
and underdrains.

D. A planting plan specific to each water quality/quantity facility shall be included with a
separate table for all plantings specific to the treatment, mid-slope, and upland slope areas.

120.3.11. Site Grading and Erosion Control

A. A site grading plan is required for any development involving excavation or fill in the public
right-of-way or on private property.

B. All soil disturbing construction activity must adhere to the requirements of the most recent
approved CWS Design and Construction Standards, CWS Erosion Prevention and Sediment
Control Planning and Design Manual, and all associated land-use approvals. A detailed erosion
control plan conforming to the current CWS plan template shall be shown in conjunction with
the site grading plan.

C. All grading plans for areas where the grading will be within 5 feet of the property line, shall
include cross sections cut along the property line at 50 foot intervals (a minimum of three are
required). The cross sections shall extend a minimum of 50 feet into each property and shall
show the existing and proposed grades, structures, and utility facilities.

D. See Subsection 180 for City policy and guidance concerning environmental protection during
construction.

E. Include existing and proposed contours at a typical interval of 2 feet.

F. Include retaining walls.

120.3.12. Landscaping

A. Include PUE’s, other easements, sight vision zones, sidewalks, bikeways, entry monuments or
signage, mail boxes, sound walls, retaining walls, irrigation, all underground utilities, street
trees, and street lighting in the project and along all existing and proposed street frontage.

120.3.13. Signing and Striping

A. Projects involving new signing or roadway striping and projects impacting existing signing or

roadway striping require signing and striping sheets including the following elements.
1. Lane dimensions, taper rates for transitions, and radii for striped curves.
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2. Existing and proposed striping and pavement markings.
3. Existing and proposed signs.
B. Use ODOT formatting and legends.
120.3.14. Street Lighting
A. See Subsection 350 for street lighting plans requirements.
120.3.15. Traffic Signal Plans
A. See Subsections 340 and 360 for traffic signal and communications plans requirements.
120.4. Electronic Stamp Requirements

A. An area located in the top right corner of all drawings shall be reserved for the City electronic
plan review approval stamp. The stamp location will allow for a 1/2 inch border.

1. 22x34inch and 24x36 plans require a blank (3x3 inch) space 5 inches from the upper right
edge of page as shown in the figure below.

Figure 120.1 - D Size Electronic Stamp Placement

in
=i

[o] -

30"

22x34 or 24x36
EXAMPLE

EX vy

2. 11x17inch plans require a blank (2x2 inch) space in the upper right of each page as shown
in Figure 120.2.
Figure 120.2 - B Size Electronic Stamp Placement
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120.5.

3. All files must be electronically stamped and signed per Oregon Revised Statutes and
Oregon Administrative Rules. Architects and Engineers are responsible to meet the
specific provisions for electronic signatures within the rules and statutes.

Record Drawings

Following completion of construction and prior to final acceptance of a completed project,
the Engineer shall electronically submit one complete set of record drawings for City review
through the ProjectDox system. There are no additional fees for the record drawing review.

Record drawings shall contain and reflect any and all design modifications incorporated into
the completed project, and any and all revisions to the previously approved construction
plans. Include typical sections, street lights, conduits, everything installed underground, etc.
Engineer shall verify all changes and provide a clean record drawing plan set.

Record drawings shall be accompanied by a completion certification letter from the Engineer.
The completion certification letter shall include a statement that the site and adjacent
properties (as affected by work performed under the City permit) are stable with respect to
settlement, subsidence, and sloughing of cut and fills slopes.

See Subsection 360.4.C.2. for communications record drawing requirements.

A residential building permit release will not be issued until the record drawings have been
submitted to the City and approved.

If specialists (geotechnical engineer, surveyor, arborist, wetland scientist, engineering
hydrologist, etc.) were required in the design of the project, a completion certification from
those individuals shall be required related to their specialty.

To receive acceptance by the City, the site must either have all vegetation/landscaping
established or all required erosion control measures installed per CWS Design and
Construction Standards.

Each sheet of the record drawings shall be stamped “Record Drawing” and dated.

Each record drawing shall be signed by the Engineer. This signature constitutes a certification
that the public improvements, grading, and other elements of the engineering drawings have
been completed in accordance with the City and CWS approved plans and to the standards of
the City and CWS.

Every sheet included in the construction plan set showing permanent features shall be
included. Record Drawings shall be of archival quality, using black ink on mylar or
polypropylene. Additionally, electronic submittal of the scanned and signed record drawings
and the record CAD base files is required. Furthermore, the following requirements apply:

1. All public right-of-way, including easements, must be shown. Easement type and
recording information shall be noted if applicable.

2. Distances between utility mainlines in shared trenches must be shown.

3. Mainline type, size, and material must be shown
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4.

5.

Manhole stations and invert elevations must be shown.

All laterals must be shown with descriptions of their lengths, plan stationing, sizes,
materials, and invert elevation at the right of way line.

If one or more sidewalks are constructed, the appropriate City standard drawing for each
type of public sidewalk must be included.

Clear vision zones shall be shown for each intersection.

Permanent and temporary survey control points and related data must be shown in
accordance with Subsection 150.3.

130. Easements

A. Public Utility Easement (PUE)

The minimum width for a PUE shall be 8 feet. The PUE shall be located along all property lines
adjacent to public rights-of-way. The City may require a larger PUE in commercial and
industrial areas and where right-of-way widths are sub-standard. See Subsection 230.11 for
easement grading requirements.

B. City-Owned Easements

1.

3.

Table 130.1 — Minimum Easement Widths

Public water lines shall be Easement Type Width
Iocate: in I;Ihe public I.rlght—of— Public Utility Easement (PUE) 8'
way. A public water |ne.may Public Water Easement (paved surface) 15
only be located on private - .
Public Water Easement (un-paved surface) 20
property upon approval and at - ;
the sole discretion of the Water | Public Sewer Easement 15
Department. A public water | Shared (Parallel) Public Sewer Easement 25'
line on private property shall | Access and Maintenance Easement 20

be centered within a

permanent water facilities easement granted to the City. The easement shall have a
minimum width of 15 feet along its entire length when placed in a roadway, parking area,
or other hardscaped surface. The easement shall have a minimum width of 20 feet in
unimproved or landscaped areas where vehicular access is not normally available.

Public storm and sanitary sewer located on private property shall be located within a
permanent public storm and/or sanitary sewer easement granted to the City, with a
minimum width of 15 feet along its entire length. Parallel public storm and sanitary sewer
sharing an easement require the easement width to be increased to a minimum of 25
feet. Shared easements require approval of the City.

The required width of an easement may be greater than the minimum requirement,
based on the surrounding conditions and property line configurations. There may be
additional restrictions on the setback of structures near an easement to comply with
building codes.

A twenty-foot wide permanent access and maintenance easement to benefit the City may
be required in instances where City-owned infrastructure is inaccessible by way of the
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permanent easement. The access and maintenance easement shall be along a route
accessible by the City’s maintenance vehicles.

5. Encroachments

a) There shall be no encroachment Figure 130.1 - Loadbearing Distribution Area

within a City-owned easement by a  No structure (including it's loadbearing
privately owned structure, building, f;f:’c'ﬁ‘;tf\: :ésagai:ar:een”f;‘:i‘gv‘\’,“
building overhang, retaining wall,

monument sign, or any other
object, including a structure’s
loadbearing distribution area as
defined in Figure 130.1, which

City-owned easement |
|
would adversely affect the ability of | LN ST o
I
|
I
I
I
I

or right-of-way

5o

el
~

the City to maintain public utilities. Q

b) There shall be no parallel
encroachment within a City-owned
right-of-way or easement, including
a PUE, by a private utility facility or
structure, including a structure’s
loadbearing distribution area as
defined in Figure 130.1, without prior written approval by the City. Private utilities
shall cross City-owned easements at right angles. Private utility facilities and
structures shall not be placed within the pipe zone. The City will not approve any
encroachment which would adversely affect the ability of the City to maintain public
utilities.

or foundation
e

“— Limit of loadbearing
distribution area

6. The City will not approve any certificate of occupancy or approve any land partition,
partition plat, lot line adjustment, or subdivision plat for any development that has not
dedicated and/or granted all rights-of-way and easements as required by the land-use
conditions of approval.

C. Easement forms are subject to the approval of the City prior to recording.

D. All recording costs for easements created by private development shall be borne by the
developer.

E. All existing and proposed easements shall be shown on the construction plans. Include the
easement type and recorded document information on the construction plans. All proposed
easements shall have a blank space provided for final recording numbers to be added to the
record drawings.

140. Accuracy of City Maps and Plans Not Guaranteed

A. The City may provide property owners, engineers, contractors, and other members of the
public with information from the City’s archives. The City can’t guarantee and makes no
representation that it has verified the accuracy of the measurements, locations, or other
information on such maps and plans.
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150.

Surveying

150.1.

150.2.

150.3.

A. All land surveying work performed for the City shall conform to all applicable Oregon Revised

Statutes, Washington County Surveyors Office requirements, and these standards.
Requirements Regarding Registered Oregon Land Surveyors

All land surveying work performed for the City shall be done by a Professional Land Surveyor
currently registered by the State of Oregon. All maps, surveys, reports, and final documents
shall bear the seal of the Registered Land Surveyor responsible for their creation. All actions
and work performed by a Registered Professional Land Surveyor shall comply with all
applicable Oregon Revised Statutes, including but not limited to Chapters 92, 93, 209 and 672.

It is the responsibility of the Registered Professional Land Surveyor performing the survey
work to acquire the right-of-entry for each required property. Notification shall be made in
accordance with ORS 672.047. All contact with property owners and the public shall be
professional, polite, and respectful.

Survey Safety

Safety related policy for surveying operations in public rights-of-way within the City shall
conform to the Manual on Uniform Traffic Control Devices (MUTCD) regarding temporary
traffic control. Safety related policy shall conform to the Oregon Temporary Traffic Control
Handbook.

Survey Monuments
Existing Monuments

1. All existing Public Land Survey Corners including Section, One-Quarter Section, Donation
Land Claim, and other Public Land Survey Corners affected by the project shall be
referenced and protected. Additionally, all Washington County Benchmarks, GPS Control
Points, or other significant survey control points shall be referenced and protected. If
disturbance can’t be avoided, the person or agency causing the disturbance shall notify
the Washington County Surveyors Office, prior to such disturbance, to coordinate
referencing and replacement of the monument. The party responsible for the disturbance
shall pay all costs of the replacement.

2. All existing City Vertical Benchmarks and City Control Points affected by the project shall
be referenced and protected. If disturbance can’t be avoided, the person or agency
causing the disturbance shall notify the City Surveyor, prior to such disturbance, to
coordinate referencing and replacement of the monument. The party responsible for the
disturbance shall pay all costs of the replacement.

3. Survey Monuments Affected by City-Developed Projects.

a) General Construction. All Survey Monuments of Record, including Public Land Survey
Corners, City and County Benchmarks, and City Control Monuments affected by a
City-developed construction project shall be referenced in a pre-construction
monument survey. At the conclusion of construction, any monuments of record
which were disturbed by construction activities shall be either replaced or
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referenced. A record of survey showing the monument replacement shall be filed
with the Washington County Surveyors Office.

b) Road Construction Projects. All Survey Monuments of Record, including Public Land
Survey Corners, City and County Benchmarks, and City Control Monuments affected
by a City-developed road construction project shall be referenced in a pre-
construction monument survey as required by ORS 209.155. When the construction
project is complete, the disturbed monuments shall be either replaced or referenced
by the post-construction monument survey as required by ORS 209.155.

New Survey Monuments

1. All new centerline and right-of-way monuments shall be installed per City standard
drawings, ORS 209.155(2)(a), and Washington County Surveyors Office requirements.

2. All monuments shall be set by a Professional Land Surveyor currently registered by the
State of Oregon. A record of survey shall be filed for all monuments set. The record of
survey shall conform to ORS 209.250 and any additional requirements set forth by the
County or City.

150.4. Units, Datum, and Coordinate Systems

Units

1. All coordinates utilized in the Oregon Coordinate System of 1983 and the Oregon
Coordinate Reference System of 2011 shall be expressed in International Feet units.

2. Alllocal plane coordinates shall be expressed in Feet units.

3. All elevations shall be expressed in Feet units.

Datum

1. All elevations shall be referenced to the City of Hillsboro Vertical Datum. City Datum is
based on sea level and is roughly equivalent to NGVD 29 Datum.

Coordinate Systems and Control

1. Primary Horizontal control for City projects shall be referenced to one of the three
coordinate systems listed below.

a) Oregon Coordinate System of 1983, North Zone, (NAD 83);

b) The Oregon Coordinate Reference System of 2011, Portland Zone (NAD 83);

c) Local Datum Plane. For construction and land surveying projects, it is preferable to
utilize a local coordinate system. When a local datum plane is used, a conversion must
be specified utilizing a projection point with coordinates in both the Local Datum
Plane and at least one of the other coordinate systems listed above, a combined scale
factor, and rotation to grid north. Notes shall be submitted containing all information
required to transform, rotate, and scale the project to NAD 83 coordinates.
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150.5.

150.6.

160.

2. Primary Horizontal control Surveys for City projects constrained to the Washington
County Primary Control Network Points.

3. Project Control shall be durable in nature and able to remain intact for the duration of
the project. It shall be located outside the limits of construction to ensure its longevity.

Base Mapping and Record Drawings

All engineering plans, record drawings, and other mapping submitted in CAD or GIS formats
shall be provided using the following control:

1. Horizontal control shall be referenced to Oregon Coordinate System of 1983, North Zone,
(NAD 83) or Oregon Coordinate Reference System of 2011, Portland Zone (NAD 83). All
digital maps and data files shall be on the same coordinate system.

2. If a local datum plane is used for the project, a conversion must be specified utilizing a
projection point with coordinates in both the Local Datum Plane and at least one of the
other coordinate system listed in Subsection 150.4.C.1, a combined scale factor, and
rotation to grid north. Notes shall be submitted containing all information required to
transform, rotate, and scale the project to NAD 83 coordinates.

Types of Surveys and Tolerances

Horizontal Control Survey. Tolerances for newly established Project Control shall meet the
Acceptance Tolerances and Standards, based upon survey method, as defined in Chapter 5 of
the Construction Surveying Manual for Contractors.

Right-of-Way/Property Survey. Includes Monument surveys as detailed in Subsection 150.3.
In addition to the requirements in the Oregon Revised Statutes, tolerances for right-of-way or
property lines shall meet the Acceptance Tolerances and Standards, based upon survey
method, as defined in Chapter 5 of the Construction Surveying Manual for Contractors.

Construction Staking: Staking Tolerances shall meet the Construction Staking Tolerances as
defined in Chapter 4 of the Construction Surveying Manual for Contractors.

1. See Subsection 510.4.5 for Water Department staking requirements.

Design Standard Exception

160.1.

170.

Design Standard Exception Request

The Engineer may request that the City approve a one-time exception to a City standard by
submitting a completed Design Standard Exception Request form available on the City
website. If approved, the exception is for project-specific use and shall not constitute a
precedent or general modification of the City standard.

Construction

170.1.

A.

Lane Restrictions, Staging and Stockpiling Areas, and Disposal of Spoils

Lane Restrictions
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1. Arterials shall have no lane restrictions from 6:30 am to 9:00 am and from 3:30 pm to
6:30 pm.

2. Collectors and Neighborhood Routes with an Average Daily Traffic (ADT) of over 1,000
shall have no lane restrictions from 7:00 am to 8:30 am and from 4:00 pm to 6:00 pm.

3. No lane restrictions shall occur on weekends or holidays.

Staging and Stockpiling Areas: Stockpiling and staging of equipment and materials within the
public right-of-way is prohibited without the approval of the City. Stockpiling on private
property may require that the contractor gain approval through the City Planning
Department’s land-use process. The land-use process may require significant time to
complete.

Disposal of spoils: The contractor shall obtain all necessary land-use approvals and disposal
or fill permits for the off-site disposal of spoils from the construction site.

170.2. Inspections
All public improvements shall be inspected by the Engineer.
The City’s inspection services do not relieve the owner, developer, Engineer, or contractor of
the responsibility for proper construction and compliance with these standards. City
inspection services do not constitute approval of any modification to the approved
construction plans.
Privately funded inspection services, required by the City as the primary inspection services
on a project, are more comprehensive and intensive than City inspection services and are the
responsibility of the owner, developer, and designated inspecting engineer.
All public water line improvements shall be inspected by the City of Hillsboro Water
Department.
170.2.1.  City Inspection Services
Inspection services provided by the City include:
1. Acting as a liaison between the designated inspecting Engineers, their inspectors, and the
City.
2. Monitoring both work progress and performance testing results.
3. The performance of administrative and coordination activities as required for supporting
the processing and completion of the project.
4. The issuance of a Stop-Work Order by notice to the designated inspecting Engineer, or
that Engineer’s inspector.
170.2.2. Responsibilities of Inspecting Engineer
Obtain and use a copy of City-approved construction plans and specifications and a copy of
these standards.
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170.3.

170.4.

B.

Review and approve all pipe, aggregate, Portland cement concrete, asphaltic concrete, and
other materials to ensure compliance with City standards.

Approve all plan or specification changes in writing and obtain City approval (see City
Inspection Services above). All changes to the approved plans or specifications must be with
the approval of the City prior to the commencement of work affected by the revision.

Monitor construction activities to ensure work meets City specifications.

Perform (or have performed) material, composition, and other tests required to ensure City
specifications are met.

For street construction, in coordination with City’s inspector, perform the following
inspections and record date of each:

1. Curbs, curb-and-gutter, catch basins, street inlets, and sidewalk ramps are built to line
and grade and meet all ADA requirements;

2. Subgrade meets grade and compaction specifications;
3. Base course meets depth/thickness, gradation, grade, and compaction specifications;

4. Leveling course meets depth/thickness, gradation, grade, surface condition, and
compaction specifications;

5. Wearing course meets material, depth/thickness, gradation, grade, surface condition,
compaction, and strength specifications.

Submit daily inspection reports to City’s inspector at the end of each week.

Prior to requesting building occupancy on commercial, multi-family, and/or other projects
with concurrent site development and building permits, the Engineer shall certify that all
necessary publicimprovements have been installed and accepted in compliance with the City-
approved site development permit construction plans. This certification shall also indicate
that all items required through the land-use process, including but not limited to payment of
all fees, recording of all public utility easements, and obtaining maintenance bonds, have
been completed at or before occupancy of the first building.

Safety Requirements

The contractor is responsible for observing the safety of the work and of all persons and
property coming into contact with the work. The contractor shall conduct his work in
compliance with all the requirements prescribed by OSHA. Traffic control in work zones shall
conform to the MUTCD and the ODOT supplements to the MUTCD. A traffic control plan shall
be submitted and approved by the City prior to construction.

The City will issue a Stop-Work Order if a serious safety issue is not addressed or corrected.
Inspection Scheduling

The contractor shall notify the City at least 48 hours (two full working days) prior to any
required City inspection. Connections between existing work and new work shall not be made
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170.5.

170.6.

180.

until necessary inspection and tests have been completed on the new work and it is found to
conform in all respects to the requirements of the plans and specifications.

Preservation, Restoration, and Cleanup

All construction projects shall include restoration. Restoration shall return all public
infrastructure affected by the construction activities, including haul routes, to original or
better condition.

Restoration of surfaces may require extensive rehabilitation, including, but not limited to
slurry seal, overlay, grind and inlay, and full depth reconstruction.

Materials

To ensure the proper, safe operation and required service life of all public improvements, all
construction materials and components used in the construction of public improvements shall
be of new manufacture. No rebuilt, reconditioned, refurbished, or used materials and
components will be allowed. All new construction materials and components shall be installed
as designed by the manufacturer. No alteration of materials and components shall be made.

Whenever these standards reference a specific product, manufacturer’s name, or brand, it
shall be understood that the words “or approved equal” follow. Determination of quality in
reference to the project design requirement will be made by the City. A contractor shall not
use an alternative product without prior written approval of the City. A request to designate
an alternative product as an “approved equal” shall be processed as if the alternative product
were an exception under Subsection 160.

Environmental Protection during Construction

180.1.

General Policy and Requirements

The contractor shall comply with all laws, regulations, and standards of all federal, state, and
local authorities, including:

e Clean Water Services e Oregon Dept. of Environmental Quality
e US Army Corps of Engineers e Oregon Dept. of State Lands

e Oregon Dept. of Fish and Wildlife National Marine Fisheries Service

e Environmental Protection Agency e Oregon State Historic Preservation Office

The contractor shall properly install, operate, and maintain both temporary and permanent
measures, as shown in the approved plan, to protect the environment during the entire
duration of the project.

The City requires construction projects to be scheduled so as to minimize potential erosion or
other environmental harm.

All materials delivered to the job site shall be covered and protected from the weather. None
of the materials shall be exposed during storage. Waste material, rinsing fluids, and other
such material shall be disposed of in such a manner that pollution of groundwater, surface
water, or the air does not occur.
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190. Fee In Lieu of Improvement Construction

A. Adeveloper or property owner may be allowed or required to pay a fee in lieu of construction
for a conditioned development improvement.

B. Thefee, foralltypes of improvements except potable water systems and surface water quality
facilities, shall be determined as follows:

1.

C. For

D. The

The applicant shall submit an itemized construction cost estimate to the City for approval.
The estimate shall include all items necessary for the construction of the improvement in
accordance with the development condition, these standards, and the City of Hillsboro
Community Development Code. The construction cost estimate should not include
additional costs for permitting, surveying, engineering, and the like. If the applicant is not
able to prepare the construction cost estimate, City staff will prepare it on their behalf.

If applicable, the City will subtract from the estimate any items that would otherwise be
eligible for SDC credits.

The fee will be 150% of the approved construction cost estimate before the SDC credit
eligible components are removed.

The applicant shall send the fee to the appropriate City department prior to obtaining City
permits.

surface water quality facilities, the fee shall be determined by Clean Water Services.

Water Department only allows fee-in-lieu in unique circumstances for potable water

improvements. A fee-in-lieu waiver must be approved by the Water Department Engineering
Manager and Director. Contact the Water Department for further information. The Water
Department does not allow SDC credits.
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SECTION 200

200. ROADWAYS

210. General Roadway Requirements

A. The standards contained in this section may be superseded for projects within Plan Districts.
For such projects, refer to the relevant Plan District within the Community Development
Code. Plan District boundary information is available on the City website.

B. All roadways shall meet the requirements of the Oregon Fire Code with City of Hillsboro
Amendments and are subject to the approval of the fire code official.

210.1. Functional Classification

A. The functional classification for roads are established by the City of Hillsboro Transportation
System Plan (TSP) and are as shown in Table 210.1.

Table 210.1 — Functional Classifications

Functional Classification Subcategory
Arterial -
Commercial & Industrial
Collector - -
Residential
Commercial & Industrial
Neighborhood Route - -
Residential
Commercial & Industrial
Local Road I. - L
Residential
Alley -

210.2. Typical Sections

A. Standard roadway typical sections are shown by functional classification in Figures 210.1
through 210.5.

B. When required as a condition of development, half-street improvements shall include all the
area between centerline and the edge of right-of-way, including the reconstruction of any
existing street section not meeting the required pavement design life. See Subsection 220 for
pavement design-life requirements.
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Figure 210.1 - Arterial Road Section

g' A 8
PUE PUE
L B |
6" , € D E F . G F L E D C 6"
I > > I
6.| -_SW CI_ _SIW_- 6.|
| 2.5% Typ. I 2.5% Typ. | |
2:1 Max. - ] .
1.5% Max. = I = 1.5% Max.
|
Number Right- Paved Sidewalk Landscape Raised Travel Lane Center
of Lanes of-Way Width Width Strip Width | Cycle Track Width Turn Lane
(A) (B) (€) (D Width (E)* (F) (G)
2 66’ 28’ 5’ 6’ 7' 12’ -
3 80’ 42’ 5’ 6’ 7' 12’ 14’
5 104’ 66’ 5’ 6’ 7' 12’ 14’
7 130’ 90’ 6’ 6’ 7' 12’ 14’
*For raised cycle track standards and criteria, see Subsection 230.10.C.
Figure 210.2 - Collector Road Section
a' RW A R/W g
PUE 8 PUE
6" L, €, D E F . G . F L E D C_, 6"
| > > I
6l| _-ﬂ:_SW CL —Svr-;h—-— 6l|
| Iz,s% Typ. I 2.5% 'ryp,I |
2:1 Max. - H T
1.5% Max. = I = 1.5% Max.
|
L
Number | Right- | Paved | Sidewalk ansc::icape Raised T::::I C.?:::r
Subcategory of of-Way | Width Width Wi d:)h Cycle Track width | Lane
Lanes A B C Width (E)*
@ [ @ [ © (D} © 155 | @
2 64’ 28’ 5’ 5’ 7’ 12’ -
Residential 3 74’ 38’ 5’ 5’ 7' 11’ 12’
5 96’ 60’ 5’ 5’ 7' 11 12’
- al 2 66’ 28’ 5’ 6’ 7’ 12’ -
ommercia 3 80 | 42 5 & 7 12 14
& Industrial
5 104’ 66’ 5’ 6’ 7’ 12’ 14’

*For raised cycle track standards and criteria, see Subsection 230.10.C.

2:1 Max.

2:1 Max,

NOTE: Parking may be added if approved by City. If approved, the location of the cycle track and landscape
strip shall be reversed to prevent car doors opening into the cycle track and additional R/W shall be provided.
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Figure 210.3 — Neighborhood Route Section

g R/W A RIW g,
PUE 5 PUE
6" L C 1oF E _EIL E ., F | b ¢ 6"
6" | 6"
2.5% Typ. | 2.5% Typ.
2:1 Max. - - - 2:1 Max.
1.5%Max. o= | =T 15% Max.
Right- | Paved | Sidewalk | Landscape | Travel Lane Parking
Subcategory | of-Way | Width Width Strip Width Width Lane Parking
(A) (B) (€) (D) (E) (F)
Commercial& | o), | 4q 5 5 12/ g Both Sides
Industrial
Residential 60’ 36’ 5’ 6’ 12’ 6’ Both Sides
Figure 210.4 - Local Road Section
g RIW A RIW .
PUE ges PUE
6" oc .o | F | T N P
6" I 6"
f——— | [—
2.5% Typ. | 2.5% Typ.
2:1 Max. e — - 2:1 Max.
15% Max. = | =T 15% Max.
Right- | Paved | Sidewalk | Landscape | Travel Lane Parking
Subcategory | of-Way | Width Width Strip Width Width Lane Parking
(A) (B) () (D) (E) (F)
Commercial& | o, | 4q 5 5 12/ 8 Both sides
Industrial
Residential 54’ 32 5’ 5’ 10’ 6’ Both sides
Residential 50’ 28’ 5’ 5’ 11’ 6’ One side
Residential 46’ 24’ 5’ 5’ 12’ - None
**All roadways must meet minimum fire access requirements.
City of Hillsboro 44
Public Works Department & Water Department October 2018



Design and Construction Standards

Figure 210.5 - Alley Section for Lots that Front a Public Street
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Figure 210.6 - Alley Section for Lots that Front a Green Space
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19 Sel Back Lo Garage [ =1 19’ Spl Back Lo Garage
= - 200 - -
& PUE = - B PUE
w 9o
15 - T - 15
R | 6" i EI| -
| —
2.5% Typ. | 2.5% Typ,
L:1 Wlan, | 2:1 MWax,

*All roadways must meet minimum fire access requirements.

C. Standard utility locations are shown in Figure 210.7.
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Figure 210.7 — Standard Utility Locations

8' min. Right-of-way width 8' min.
PUE PUE
1 Roadway width 7
R } e

Curb and C|L 6'
gutter (typ.) Typ.
PR N
L *'é 6 L 1 %
T T (8 -~
:__i._i._: | K Water
Relative depths of water, TR | "%
storm sewer, and sanitary i Storm sewer
sewer shall be as shown
Joint utility trench (typ.) Sanitary Joint City comm. trench (typ.)
* Gas SeWer located under the sidewalk
* Power e TS
* Franchise comm. * Street lighting
« Fiber To The Home * Optical fiber backbone
Notes

1. Sanitary sewer and storm sewer shall be located per Clean Water Services (CWS) standards.

2. Manholes shall not be placed in the vehicle wheel-path. See Subsection 410.D.

3. Maintain minimum required separations between sanitary sewer and water per CWS regulations and OAR
333-061-0050.

4, The placement and depths of gas, power, cable, and other dry utilities located within the Public Utility
Easement (PUE) shall be per Oregon Utilities Coordinating Council (OUCC) standards.

5. See CWS Std. Drg. No. 590 for trench backfill details. For all trenches with paved areas, use Class "B" backfill.
For all trenches within unpaved areas, use Class "A" backfill.

6. Water lines shall be placed on the South and East sides of the roadway. Gas and electric lines shall be placed
on the North and West sides.

7. All above ground utilities shall meet roadway clear zone requirements.

8. Optical fiber conduit and cable shall be placed in the joint utility trench (in the PUE) in Fiber To The Home
(FTTH) applications. It shall be placed in the joint communications and street lighting trench (in the ROW)
within corridors specified in the City's Transportation Communications Plan. See Subsection 360.1.

9. See Subsection 230.10.A.3 and Std. Drg. No. 350-2 for requirements concerning utility placement within
sidewalks.

10. See Subsection 130 for easement requirements.

11. See COH Std. Drg. No. 250-2 for pavement restoration details.
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Figure 210.8 — Shared Utility Trench Option

ROW

8' Public Utility Easement

1' min.{1' min,
clr. clr.

/~ Native material backfill

4" concrete sidewalk /

%"-0 crushed rock

Pipe bedding zone

Public utility ]

%"-0 pipe bedding / \/Private utilities

D. The joint utility trench (containing gas, power, and franchise communications) may be
combined with the joint City communications trench (containing ITS, street lighting, and
optical fiber backbone) as shown in Figure 210.8.

210.3. Channelization/Intersections

A. The TSP identifies the required number of lanes for each street. Additional lanes may be
required at intersections in excess of the minimum street standards shown in the TSP and the
typical sections shown herein. Additional right-of-way may be required to accommodate the
increased number of lanes at intersections.

B. Where traffic signals exist or are anticipated for installation within five years, additional right-
of-way shall be provided to accommodate signal poles and equipment clear of the sidewalk.

C. See Subsection 230.5 for intersection design standards.
210.4. Design Speed

A. Design speeds are as shown in Table 210.2.

Table 210.2 — Design Speeds

Functional Classification Design Speed
Arterial 45 mph
Collector 35 mph
Neighborhood Route 25 mph
Local Road 25 mph
Alley 15 mph
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210.5. Roundabouts

A. Roundabouts shall be designed according to the guidelines presented in Roundabouts: An
Informational Guide.

220. Pavement Design and Construction

A. Pavement materials and construction work must comply with the current Oregon Standard
Specifications for Construction. Abbreviations and terms used within this section are as
defined or used in the ODOT standard specifications unless otherwise defined.

B. Pavement materials for each new roadway classification shall be as shown in Table 220.1.

Table 220.1 — Pavement Materials

Functional Classification Subcategory Pavement Material

Arterial - Concrete
Commercial & Industrial Concrete

Collector - .
Residential Asphalt
. Commercial & Industrial Concrete

Neighborhood Route - -
Residential Asphalt
Commercial & Industrial Asphalt

Local Road - .
Residential Asphalt
Alley - Asphalt

220.1. Designed Pavement Sections

A. Pavement design period
1. New pavement: 40 years.
2. Rehabilitation: 20 years.
3. Widening: 20 years, plus 20 year rehabilitation of existing pavement.
4. Reconstruction: 40 years.

5. Design period may be conditioned in the land use decision. If unsure, contact
transportation planning.

B. Pavement designs shall be developed using the following:

1. Asphalt concrete: AASHTO Guide for Design of Pavement Structures (AASHTO Guide) and
the design guidelines of the latest ODOT Pavement Design Guide (ODOT Guide).

2. Portland cement concrete: 1998 Supplement for Rigid Pavement Design (AASHTO
Supplement) or the StreetPave™ design software by the American Concrete Pavement
Association (ACPA).
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220.2.

C.

Pavement designs shall be developed and documented by an engineering report prepared
and stamped by an Oregon registered Professional Engineer experienced in pavement design.
The report must include specific pavement design recommendations for materials and
construction. Additionally, the report must include sufficient design documentation regarding
site conditions, design assumptions and design parameters to allow for independent peer
review of the design recommendations. The engineering report shall address considerations
for year round construction. Recommendations for both summer and winter construction
shall be included.

Field testing of pavement construction work shall follow the procedures and testing schedule
listed in the latest edition of the ODOT Manual of Field Test Procedures (MFTP) for the
applicable type of work.

Subgrade Evaluation

Conduct sufficient soil explorations (at least one per 500-feet of roadway and at least two
total) to visually classify the soils within three feet below the planned subgrade surface.
Conduct laboratory testing on samples of the subgrade soils including determination of
moisture content, Atterberg Limits as necessary for soil classification, moisture-density
relationship by standard Proctor compaction and subgrade support values for the in situ
subgrade and compacted subgrade.

Subgrade support values for design of flexible pavement (resilient modulus) and rigid
pavement (modulus of subgrade reaction or k-value) shall be estimated by one or more of the
following methods:

1. Estimate in situ subgrade support values by back calculation of Falling Weight
Deflectometer (FWD) deflections measured on paved or aggregate surfaced areas within
the project limits. FWD testing shall be conducted in accordance with ASTM D 4694 and
D 4695. The FWD must have been reference calibrated at a FHWA/SHRP Regional
Calibration Center within twelve (12) months preceding the testing. Back calculate the
elastic modulus of the subgrade soil for flexible pavement design in accordance with the
back calculation procedures described in the AASHTO Guide or other procedures meeting
the guidelines of ASTM D 5858. Use the modulus correction factors given in the ODOT
Guide to convert back calculated elastic moduli into equivalent saturated laboratory
resilient moduli. Back calculate the dynamic k-value of the subgrade for rigid pavement
design in accordance with the back calculation procedures described in the AASHTO
Supplement and correct the dynamic k-value to static k-value using a factor of 0.5.

2. Estimate in situ subgrade support values by measuring subgrade soil penetration
resistance using the dynamic cone penetrometer (DCP) in accordance with ASTM D 6951.
Estimate the subgrade resilient modulus for flexible pavement design from DCP Index
(mm/blow) using the correlation given in the ODOT Guide. Use the modulus correction
factors given in the ODOT Guide to convert DCP determined resilient moduli into
equivalent saturated laboratory resilient moduli. Estimate subgrade static k-value for rigid
pavement design from DCP Penetration Rate (inches/blow) using the correlation given in
the AASHTO Supplement.
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220.3.

3. Determine in situ resilient modulus by laboratory testing of push tube samples of
subgrade soil. Conduct the resilient modulus testing using the ODOT testing protocol.
Evaluate resilient modulus at a deviator stress of 6 psi without confining pressure.

4. Determine the resilient modulus of compacted subgrade by testing laboratory compacted
subgrade soil. Compact the subgrade sample to 95% of standard Proctor maximum dry
density at moisture content of 1 to 2 percentage points above standard Proctor optimum
moisture content. Conduct the resilient modulus testing using the ODOT testing protocol.
Evaluate resilient modulus at a deviator stress of 6 psi without confining pressure.

5. Estimate the k-value of compacted subgrade by CBR testing of a laboratory compacted
subgrade soil. Compact the subgrade sample to 95% of standard Proctor maximum dry
density at moisture content of 1 to 2 percentage points above standard Proctor optimum
moisture content. Conduct the CBR testing in accordance with ASTM D 1883 using
surcharge weight equivalent to the proposed pavement section. Estimate the static k-
value from the CBR value using the correlation given in the AASHTO Supplement.

In lieu of testing to establish subgrade support values, presumptive design values of 3,000
psi for resilient modulus and 50 pci for k-value may be used.

Traffic Loading Analysis

The pavement design traffic loading is the total number of Equivalent 18-kip Single Axle Load
(ESAL) repetitions that the pavement is expected to experience during the design period.
Traffic engineering analysis shall be conducted to estimate existing and/or projected average
daily traffic volumes, percentage of heavy vehicles, distribution of heavy vehicle volumes
according to the Federal Highway Administration (FHWA) axle classifications and projected
growth rate in heavy vehicle volumes during the design period.

Daily heavy vehicle volumes shall be multiplied by the conversion factors shown below in
Table 220.2 to calculate annual ESAL repetitions for each heavy vehicle. The cumulative ESAL
repetitions from all heavy vehicles during the design period shall be calculated taking into
account the expected annual growth in heavy vehicle volumes. The minimum traffic loading
for pavement design shall be 50,000 ESAL repetitions.
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Table 220.2 — Annual ESAL Conversion Factors

Daily Vehicle Volume to Annual ESAL
FHWA Classification Repetitions Conversion Factors
Flexible Pavement Rigid Pavement
Weight restricted buses,
° school buses 246 269
2-axle Transit Buses 780 1170
Articulated Transit Buses 1550 2320
5 104 99
284 417
7 757 1199
8 253 277
9 466 715
10 561 912
11 603 606
12 546 663
13 1037 1660

C. The presumptive traffic loadings shown below in Table 220.3 may be used as design values in
lieu of a detailed traffic analysis.

Table 220.3 — Presumptive Traffic Loadings

Functional Classification Flexible Pavement 40-yr Rigid Pavement 40-yr
ESAL Repetitions ESAL Repetitions
Local Residential &
Neighborhood Route (note 1) >0,000 70,000
Commercial/Industrial 1,000,000 1,600,000
Collector 4,000,000 6,000,000
Arterial 8,000,000 13,000,000

Note: Use Commercial/Industrial Functional Classification traffic loadings if street will be
used by a Tri-Met bus line or similar shuttle buses.

D. The traffic loading for circulatory lanes within roundabouts should be 1.5 to 2 times the
highest traffic loading on the approach lanes to account for the combined loading from the
approaches.

E. If using StreetPave™ load spectrum traffic analysis is required. Use site specific total truck
traffic with the default typical traffic category corresponding to the road type. For transit bus
routes, default to major arterial traffic category.

220.4. Flexible Pavement Thickness Design Criteria

A. Use the design parameter values shown below in Table 220.4 for flexible pavement design.
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Table 220.4 - Flexible Pavement Design Parameter Values

Parameter Design Value
90% arterial, collector,
neighborhood routes
Initial Serviceability, Po: 4.2
Terminal Serviceability, Pt: 2.5
Standard Deviation: 0.50
New Asphalt Concrete Layer Coefficient: 0.42
New Aggregate Base Layer Coefficient: 0.10
New Aggregate Base Resilient Modulus, psi: 20,000
New Aggregate Base Drainage Coefficient: 1.0
New Aggregate Subbase Layer Coefficient: 0.08
New Aggregate Subbase Resilient Modulus, psi: 11,200
New Aggregate Subbase Drainage Coefficient: 1.0

B. The pavement section shall be designed using the Layered Design Analysis method described
in Section 3.1.5 of Part Il of the 1993 AASHTO Guide. The calculated pavement thickness
should be rounded to the nearest 0.5-inch.

C. The minimum roadway AC section thickness shall be 5 inches consisting of a 3-inch thick base
lift and 2-inch thick wearing course. Multi-use pathways shall have a minimum AC section
thickness of 3-inches placed in a single lift.

D. The minimum thickness of aggregate base shall be 8-inches. Geotechnical Engineer to provide
analysis of rock section’s suitability to support construction traffic. Analysis should take into
account construction time of year. Plant mixing is required for all aggregate.

E. Full depth reclamation with cement can be included provided laboratory testing and design
is provided in the engineering report. Layer coefficient shall be 0.16 where at least 50 percent,
by weight, of existing material to be treated is granular, otherwise layer coefficient shall be
considered equal to aggregate subbase (0.08).

F. The asphalt concrete should be - or %- inch dense ACP according to ODOT 00744. A request
can be made for low nominal maximum aggregate size for thin lift paving.

G. Minimum and maxium lift thicknesses are 2.0 and 3.0 inches, respectively for %- and %- inch
dense ACP.

H. Compact asphalt concrete to a minimum of 91% of MAMD for the base lift and 92% of
MAMD for all subsequent lifts.
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I. For typical ACP, binder should be PG 64-22. However the binder grade should be adjusted
depending on aggregate gradation, traffic levels, and the amount of recycled asphalt

mat

erial. Binder grade discussion and reasoning must be submitted in the engineering

report.

220.5. Rigid Pavement Thickness Design Criteria

A. AAS

1.

HTO Supplement Design requirements

Use the design parameter values shown below in Table 220.5 for rigid pavement design
by the AASHTO Supplement procedures and Table 220.6 for rigid pavement design with
the StreetPave™ system.

The minimum PCC slab thickness shall be six (6) inches. Streets with transit or shuttle bus
traffic shall have minimum PCC slab thickness of eight (8) inches.

The minimum thickness of aggregate base shall be four (4) inches. Geotechnical Engineer
to provide analysis of rock section’s suitability to support construction traffic. Analysis
should take into account construction time of year. Plant mixing is required for all
aggregate.

The slab thickness design shall take into account the slab edge support condition as
defined within the AASHTO Supplement and/or StreetPave™.

For AASHTO Supplement design, if the transverse joints are un-dowelled, the tensile
stress at the top of the slab needs to be checked for axle loading near the transverse joint
(joint loading). Dowels are required if the tensile stress for joint loading exceeds the
tensile stress calculated at the bottom of the slab for the mid-slab loading case (as used
for the slab thickness design).

For AASHTO supplement design, estimate the magnitude of joint faulting at the end of
the design period for dowelled or un-dowelled joints using the predicative models.
Adjustment to the design is required if the predicted faulting magnitude exceeds the
critical values given in Table 28 of the 1998 Supplement. Potential adjustments include
use of dowels or increase in dowel diameter, use of treated base material and use of
subsurface drains to improve drainage conditions.

For StreetPave™ design, default setting should be “No” under macro fibers. If macro fibers
are proposed, project specific test results must be provided using the ASTM C1609 test
method with an analysis showing a maximum residual strength of 15 percent.

Requirements under ODOT 00756.60 must be met prior to opening to traffic.
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Table 220.5 - Rigid Pavement Design Parameter Values (AASHTO supplement)

Parameter Design Value

90% arterial, collector, commercial, and bus routes

Design Reliability Level:
esign Reliability Leve 80% Local residential and neighborhood routes

Initial Serviceability, Po: 4.5
Terminal Serviceability, Pt: 2.5
Standard Deviation: 0.40
28-day Flexural Strength, psi: 600
Modulus of Elasticity of Concrete, psi: 3,600,000

Median value from Table 14 of AASHTO

Modulus of Elasticity of Base Material, psi Supplement for the base type

Drainage coefficient for faulting analysis: 0.80
Poisson’s Ratio of PCC: 0.15

As recommended in AASHTO Supplement for type
of edge support

Median value from Table 14 of AASHTO
Supplement for the base type

Edge Support Adjustment Factor:

Friction Coefficient between Slab and Base

Mean Annual Wind Speed, mph: 7.9
Mean Annual Temperature °F: 53.6
Mean Annual Precipitation, inches: 36.3

Moisture Gradient & Construction

Temperature Differential in Slab: 1°F per inch of slab thickness

Mean Annual Freezing Index: 33 degree (F) days
Annual Temperature Range °F: 46.6
Number of Days with Maximum 10.8
Temperature above 90 °F: ’
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Table 220.6 — Rigid Pavement Design Parameter Values (StreetPave™)

Parameter Design Value

Design Reliability Level

90% arterial, collector, commercial, and bus routes
80% Local residential and neighborhood routes

Terminal Serviceability 2.5
28-day Flexural Strength, psi 600
Modulus of Elasticity of Concrete, psi 3,600,000
Slabs Cracked 10%

Drainage coefficient for faulting analysis | 0.80

Poisson’s Ratio of PCC 0.15

Edge Support

Design dependent. Exception required for untied
support

Macro fibers in concrete

Default to No. Maximum of 15% residual if
approved by City

220.6.

Rigid Pavement Jointing Design Criteria

The Design Engineer shall provide a jointing plan in the project plans showing the construction
joints and transverse and longitudinal joints in the concrete pavement to control cracking.
The jointing plan shall show to scale at a minimum: manholes, valve boxes, inlets, joint
layouts, dowels, tie bars and other required reinforcement and joint details including sawing
depths.

Joint layout shall be designed in accordance with American Concrete Pavement Association
(ACPA) recommendations and the criteria described herein. The Design Engineer shall avoid
or minimize: joints that intersect another joint or the pavement edge at an angle of less than
60-degrees, interior corners (L-shaped slabs), slabs less than 1-foot wide, odd shapes (keep
slabs rectangular, trapezoidal or triangular). Utility fixtures shall be isolated from the slab by
box-outs with isolation joints in accordance with Std. Drg. No. 220-2. Coordinate the joint
layout with fixture locations so that the joints are centered on the box-outs or coincide with
the isolation joints around the box-outs.

Gutter joints shall be aligned with the transverse joints on the adjoining slab unless an
isolation joint is placed between the gutter and the slab. Note that if the gutter is isolated
from the slab by a butt type joint, then an edge support factor of 1.0 shall be used in the slab
thickness design.

Longitudinal joints shall coincide with lane lanes. Note that on streets with an odd number of
lanes this will require an offset crown. Spacing between longitudinal joints shall not exceed
15 feet or 24x slab thickness on unbound base or 21x slab thickness on stabilized base

Transverse contraction joints shall be spaced at relatively equal intervals and shall be close to
the same spacing as the longitudinal joints so that the panels are relatively square. The ratio
of the maximum to minimum slab dimensions (aspect ratio) formed by joints shall not exceed
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220.7.

1.25. Spacing between transverse joints shall not exceed 15-feet or 24x slab thickness on
unbound base or 21x slab thickness on stabilized base. If the aspect ratio cannot be met, a
reinforcement grid shall be installed as shown on Std. Drg. Nos. 220-1 and 250-3.

Joint construction, dowel bar installation and tie bar installation shall conform to the details
shown on Std. Drg. Nos. 220-1 and 250-3.

1. Transverse joints (sawed or construction) in plain concrete pavement slabs 7 inch thick or
greater shall be dowelled. All joints within intersections shall be dowelled when dowels
are needed on the transverse joints in one of the approach lanes. Plate dowels will not be
allowed. Dowel installation shall be per ODOT 00756.43(a).

2. All joints shall be sealed with joint sealant listed on the ODOT QPL placed in a joint
reservoir sized in accordance with the recommendations of the joint sealant
manufacturer (typically the reservoir width should be twice the sealant depth for silicone
sealant). The sealant shall be supported by a backer rod of the size and material
recommended by the joint sealant manufacturer. The top of the sealant shall be recessed
below the slab surface by 1/8 to 3/8-inch.

Structural Rehabilitation Design

Pavement coring shall be performed at representative locations to determine the thickness
and composition of the pavement materials and evaluate cracking depth, investigate cracking
mode (top-down or bottom-up) and investigate for moisture induced damage (asphalt
stripping damage). Investigation shall also include a visual survey of pavement distress.

Field investigation shall include falling weight deflectometer (FWD) testing of existing
pavement to determine structural condition and remaining structural life for
Commercial/Industrial, Collector, and Arterial street sections.

1. FWD testing conducted in accordance with ASTM D 4694 and D 4695. The FWD must have
been calibrated within twelve (12) months preceding the testing. Investigation shall also
include a visual survey of pavement distress.

2. The FWD test data shall be analyzed to delineate analysis units representing segments
having distinctly different structural characteristics.

3. The in situ resilient modulus of the subgrade and the effective structural number of the
existing pavement structure shall be estimated from back-calculation analysis of the FWD
test data using the back-calculation analysis procedure described in the AASHTO Guide or
other procedures meeting the guidelines of ASTM D 5858.

Resilient modulus analysis for residential street sections should be one of the options listed
under 220.2B. Additionally, residential effective structural analysis should be layered based
on the suggested coefficients listed in Table 5.2 of the AASHTO guide.

Design for structural rehabilitation of existing pavement shall be accomplished using the
procedures described in Part Ill of the AASHTO Guide and the rehabilitation design guidelines
in the ODOT Guide. The rehabilitation recommendations shall include consideration to
measures for mitigation of reflective cracking.
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220.8.

220.9.

Subgrade Evaluation

The Design Engineer shall evaluate the laboratory soils test data to determine if subgrade
compaction is feasible including consideration of moisture conditions during construction and
whether the compacted subgrade will support construction activities and traffic.

If subgrade compaction is deemed feasible, the pavement section shall be designed based on
the subgrade support values determined from the laboratory tests of compacted subgrade.
Compaction of the subgrade shall be accomplished in accordance with the procedures and
compaction criteria given in ODOT 00330.43 including deflection testing according to ODOT
TM 158. Subgrade separation geotextile shall be placed over the compacted subgrade prior
to placing aggregate base.

If subgrade compaction is not deemed feasible, the subgrade shall be stabilized by one of the
following methods:

1. Conduct subgrade stabilization in accordance with ODOT 00331. Use aggregate bases
conforming to section 2630. Use of geosynthetic reinforced aggregate backfill is allowed.
Include subgrade separation geotextile placed directly over the subgrade to prevent
infiltration of subgrade fines into the aggregate backfill.

2. Treat the subgrade with portland cement in accordance with ODOT 00344 including the
compaction criteria given in ODOT 00344.45. Determine the cement treatment rate to
achieve a seven (7) day compressive strength of at least 200 psi as determined by ASTM
D 1633 Method A on specimens compacted to 95% of maximum dry density at optimum
water content as determined by ASTM D 558. Portland cement content greater than 8
percent requires City approval.

Standard Pavement Sections

The pavement designs shown in Figures 220.1 and 220.2 may be used as alternatives to
preparing a project-specific design.
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Figure 220.1 - Standard Asphalt Concrete (AC) Pavement Section

AC wearing course
AC base course

Aggregate base course

I~ ——— Apggregate sub-base course

Subgrade geotextile

Thickness (inches) AC Mix
Funf:t.lon.al Subcategory AC Wearing| ACBase | Aggregate |Aggregate Sub Design
Classification Course Course |Base Course| Base Course Level
(Note 3) (Note 3) (Note 4) (Note 5)
Collector Residential 2.0 8.0 8.0 12.0 3
MG Sl UerEt Residential 2.0 3.0 4.0 12.0 2
Route
Commercial & 2.0 6.0 6.0 12.0 2
Local Road Industrial
Residential 2.0 3.0 4.0 12.0 2
Alley - 2.0 2.0 4.0 10.0 2
Multi-Use Path - 2.0 2.0 4.0 10.0 2
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Figure 220.2 - Standard Portland Cement Concrete (PCC) Pavement Section

PCC slab

AC base course

Apgregate base course

Subgrade geotextile

Thickness (inches)
Functional B
Classification Subcategory pccslab | ACBase Aggregate Base
(Note 6, 7) Course Course (Note 4)
! (Note 3)
Arterial - 10.0 4.0 10.0
Collector Commercial & Industrial 9.0 4.0 10.0
Neighborh
eighborhood Commercial & Industrial 9.0 4.0 10.0
Route

NOTES TO FIGURES 220.1 AND 220.2:

1. These standard pavement sections are based on conservative design criteria including
anticipated traffic and construction vehicle loading under poor soil conditions. These
assumptions may not be representative of typical conditions for many locations.

2. For Local Roads, use the Commercial & Industrial pavement section if a transit bus line or
similar shuttle buses will use the street.

3. Use Level 2, % inch dense ACP PG 64-22. Place in two 2-inch lifts.

4. Use %”-0or 1”-0 dense graded base aggregate meeting the requirements of 00641. Thickness
may need to be increased to 12 inches or more for constructability in areas of soft or wet
subgrade.

5. Use 1%4”-0 dense graded aggregate meeting the requirements of 00331.

6. Use Class 4000, 1%” paving concrete.

7. Use epoxy coated, 1.25-inch diameter by 18-inch long smooth circular steel dowel bars at 12-
inch spacing along all transverse joints. Bars should be coated with a bond breaker to be
approved by the Engineer.
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230. Roadway Design

A. All roadways shall be designed in accordance with the guidance provided in the current
edition of A Policy on Geometric Design of Highways and Streets, except as modified by this

section.
230.1. Horizontal Alignment
A. Centerline alignment of improvements should be parallel to the centerline of right-of-way.
B. Horizontal curves shall meet the minimum radius requirements shown in Table 230.1.
C. Reversing horizontal curves shall be separated by at least 50 feet of tangent (100 feet on
Arterials).
D. Horizontal curves shall be designed using a maximum superelevation rate of 4 percent
(emax=4%). See Subsection 230.4 for superelevation standards.
Table 230.1 — Minimum Curve Radii
Design Friction Minimum Curve Radius (ft.) for Various Cross Slopes
Speed
(MPH) e)— 2.7 e (] e) 2.9% e ()
Factor (F) | (e)-2.5% (e) 0%* (e) 2.5%* (e) 4%*
15 0.330 50 45 45 40
20 0.300 100 90 85 80
25 0.252 185 165 150 145
30 0.221 305 275 245 230
35 0.197 475 415 370 345
40 0.178 700 600 525 490
45 0.163 980 830 720 665
*Use of superelevation requires City approval.
230.2. Horizontal Transitions
A. Street width transitions shall be designed according to Figure 230.1.
B. For street width transitions from a wider width to a narrower width, the length of transition
taper shall be determined as follows:
L=SxW (if S > 45)
L=W x(S)? (if S < 45)
60
L = minimum length of taper (feet)
S = design speed (MPH)
W = shift distance (feet)
C. Street width transitions from a narrower width to a wider width shall be designed with a 3:1
minimum taper.
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Future curb —— |
per standards |
|
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New edge of
pavement or curb

Figure 230.1 — Street Width Transitions

| a— Existing rdwy.
centerline

% st re/ V//A

Improvement
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Full frontage
of development
property

Future curb —-____J
per standards |
|
|
|

improvement

| ——— Existing edge of
pavement or curb

L\
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Standard ¥; Street Improvement Taper

230.3.

Vertical Alignment (Profiles)

Future curb —H.h____|
per standards |
|
|

&
I
i

iy

New edge of
pavement or curb

Full frontage
of development
property

| o— Existing rdwy.
/ centerline

Existing edge of
pavement or curb

Fog line or
City-approved
delineators*

Type Il barricade. —/f_

See Std. Drg. No. 230-6 :

Improvement
area

W

Barricaded ! Street Improvement Taper

*Maximum spacing of delineators shall be
the numerical value of the design speed
(for example 35" spacing for 35 mph)

A. Vertical alignments shall meet the following requirements:

1.

2.

3.

4.

Minimum street grades shall be 0.5 percent.

Grade changes of 1 percent or more shall be accomplished with vertical curves.

Minimum vertical curve length is 25 feet.

Grade breaks shall be separated by a minimum of 50 feet.

B. When new streets are built adjacent to or crossing drainage ways, the finish grade shall be
designed a minimum of 1 foot above the 100-year flood plain as identified in the most current

National Flood Insurance Rate Maps (FIRM) and the Flood Insurance Study.

D. Vertical curves shall conform to the values found in Table 230.2.

City of Hillsboro

Public Works Department & Water Department

61
October 2018



Design and Construction Standards
I

Table 230.2 — Design Control for Crest and Sag Vertical Curves

. Minimum Rate of Vertical Curvature (K)
Design Speed (MPH)
Crest Sag*
15 3 10
20 7 17
25 12 26
30 19 37
35 29 49
40 44 64
45 61 79

*Values are for roadways where street lighting is not present. The City may accept

a lower K value for sag vertical curves if the roadway design includes lighting. The

Engineer shall provide calculations for sag curve K values based on lighting.

Drainage affects the design of vertical curves on curbed roadways, as a level point may occur
at the crest or sag. All vertical curves shall be sharp enough so that a minimum grade of 0.30
percent is provided within 50 feet of the level point.

230.4. Cross-slope and Superelevation
Roadway cross-slope shall be no less than 2 percent and no greater than 4 percent.
The use of superelevations is subject to approval by the City.
Stormwater runoff from outside the right-of-way shall be controlled to prevent concentrated
crossflow in superelevated roadway sections.
Street grades, intersections, and superelevation transitions shall be designed to prevent
concentrations of storm water from flowing across the travel lanes.
On PCC roadways with an odd number of lanes, the crown shall be offset to a lane line to
prevent locating a joint in the middle of a traffic lane. See Figure 230.2.
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Figure 230.2 — Offset Crown on Concrete Roadways

§ Rdwy
I

| Travel Lane : Travel Lane |
! Crown

2.5% typ. | 2.5% typ.
—y—— T
Long. Joint
2 Lane Roadways
Travel Lane(s) | 14 Travel Lane(s}

. [ .

*Locate long. joint at each » Center Turn Lane *Locate long. joint at each
additional lane line for 5 & 2 additional lane line for 5 &
7 lane sections E G Rdwy. 7 lane sections

[ =
L] | Offset crown

to lane line

————Lane stripe —-

|
r
|

Crown 2.5% ty
2.5% typ. _______p___
"
| Long. Joint

230.5.

Long. Joint

3, 5 and 7 Lane Roadways

Intersections

The interior angle at intersecting streets shall be as near to 90 degrees as possible and shall
be no less than 75 degrees. A straight horizontal alignment (no curves, no angle points) shall
be used through the intersection and for a minimum of 25 feet on each side of the intersecting
right-of-way centerlines.

At stop-controlled intersections, the crown of the major (higher classification) street shall
continue through the intersection. The cross-slope of the minor street shall flatten to match
the longitudinal grade of the major street. A grade break of 5 percent or less may be allowed
in the profile of the minor street as it crosses the crown of the major street. At intersections
where both streets have the same functional classification, the City will either determine the
controlling roadway or require the intersection be designed according to Subsection 230.5.C.

At signalized intersections, and at intersections which may be signalized in the future, the
cross-slope of the major roadway shall be such that the profiles of both roadways meet all
the requirements of Subsection 230.3 through the intersection.

Roadways intersected by streets not constructed to full standards shall be designed to match
both the present and future vertical alignments of the intersecting street. The requirements
of this manual shall be met for both present and future conditions.

Minimum curb radii at intersections are shown in Table 230.3. The right-of-way radii at
intersections shall be sufficient to maintain at least the same right-of-way to curb distance as
the lower classified street.
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F. Sidewalk ramps shall be provided for all directions at each corner of every intersection. See
Subsection 230.10 for sidewalk ramp standards.

G. Maximum intersection spacing (block length) shall be 1,000 feet for Arterials and 400 feet
for Collectors.

Table 230.3 — Minimum Curb Radii at Intersections

Minimum Curb Radius (ft.)
Functional Classification samnereaie
Residential )
Industrial
Arterial 40 40
Collector 30 40
Neighborhood Route 25 40
Local Road 25 40
Alley 25 -

NOTES TO TABLE 230.3:

1. If streets with different functional classifications intersect, use the larger radius.
2. If an on-road parking or bike lane exists, the radius shown may be reduced by five feet.

3. Based on project-specific factors, the City may require a truck turning analysis to determine the curb
radius. In such cases, the required radius may be larger than what is shown.

230.5.1.  Visibility at Intersections (Sight Distance)

A. The Engineer shall evaluate safe intersection sight distance using the principles and methods
recommended by AASHTO. This policy shall apply to the design of new streets and driveways,
and to the placement of any object located within or behind the public right-of-way.

B. No object taller than 30 inches, or plant capable of growing taller than 30 inches, shall be
placed within a sight clearance area. Poles, tree trunks, and similar objects less than 12 inches
in diameter may be allowed in the sight clearance area if it can be shown that such
obstructions do not prevent the continuous view of the vehicle approaching on the
intersecting street.

C. Where new development occurs, sight distance requirement areas shall be shown on the plat
and construction plans as Permanent Vision Clearance Easements.
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Figure 230.3 Intersection Sight Clearance Area

NOTES TO FIGURE 230.3:

1. 8 minimum vertical clear zone over entire width of sidewalk.

2. 13’ minimum vertical clear zone over entire parking lane (when applicable).
3. 14’ minimum vertical clear zone over entire travel lane.
4

10’ minimum clear zone triangle at intersections for alleys.

230.5.2.  Curb Extensions (Bulb-outs)

A. Curb extensions (bulb-outs) shall meet the requirements shown in Figure 230.4.

230.5.3. Raised Cycle Track Transitions

A. Raised cycle track transitions shall meet the requirements shown in Figure 230.5.

B. For raised cycle track standards and criteria, see Subsection 230.10.C.
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Figure 230.4 - Curb Extensions (Bulb-outs)

Conc. curb
and gutter (typ.)

Sidewalk
ramps (typ.)

Sidewalk
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Std. radius Std. radius
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Landscape Strip

Sidewalk
R=20'

Landscape Strip
W = Travel lane width

P = Parking lane width Sidewalk

Parking on One Side Parking on Both Sides

Figure 230.5 — Raised Cycle Track Transitions
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230.6.

Driveways
Driveways are not permitted on streets with an existing or proposed non-access reserve strip.

All driveways shall have a minimum width of 9 feet. The maximum width of driveways shall
be 30 feet for residential, and 50 feet for commercial and industrial.

There shall be a minimum 25 feet long full-height curb between driveways on the same lot
and a minimum 2 feet long full-height curb between adjacent driveways on separate lots.

Concentrated surface runoff from industrial or commercial sites is not allowed to flow over
sidewalks onto a public roadway.

Driveways shall meet intersection sight distance requirements. See Subsection 230.5.1.

New single-family residential driveway shall have no direct access to a Collector or Arterial
unless there is no other alternative.

On Collectors and Arterials, limit the number of access points by using shared driveways
where possible.

H. Driveway spacing shall meet the requirements shown in Figure 230.6.

I. Driveway slopes shall meet the requirements shown in Figure 230.7.

o e B = e e A S e e

Figure 230.6 - Driveway Spacing

- Sidewalk --
"+ Planter strip

Access spacing Min. dist. to intersection

Functional
Classification

Min. Spacing

Arterial

600 ft

Collector

300 ft

Neighborhood
Route

See Subsection
230.6.C.

Local Road

See Subsection
230.6.C.

Alley

See Subsection
230.6.C.

See table Seenotes 1 & 2

NOTES TO FIGURE 230.6:

1. The edge of driveway (Point C) shall be located no less
than 100’ from the point of intersection (Point A) of right-
of-way lines at intersection with Collector or Arterial.

2. The edge of driveway (Point C) shall be located no less
than 25’ from the point of intersection (Point A) of right-
of-way lines at intersection with Local Road.

3. The edge of driveway (Point C) shall be located no less
than 10’ from the point of curvature of the curb (Point B)
adjacent to any intersection.
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Figure 230.7 - Driveway Slopes

Driveway approach . Sidewalk . Driveway
Curb and gutter ’ +14.0%" mMax:
\ 12.0% max. 15%vmax ——
— ACTT -6.0% max.

R S

*10% max. where required for fire access.

230.7. Cul-de-sacs, Eyebrow Corners, and Turnarounds
A. Cul-de-sacs shall meet the requirements shown in Figure 230.8.

B. Eyebrow corners shall meet the requirements shown in Figure 230.9.

Figure 230.8 - Standard Cul-de-sac

I:; | =50 200" max.
] 1

»

. t e e S — —
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T cul-de-sac

= G . - __ —
| L
3
| Ig‘;_ 2 8' PUE
B 20
' l"-; | £ Cul-de-sac
3 b centerline
i, ] alignment
i =
| I
NOTES TO FIGURE 230.8:
1. Cul-de-sacs are only allowed on Local Roads.
2. Sidewalk, landscape strip, ROW, and easement widths shall remain consistent around the
full perimeter of the cul-de-sac and shall be in accordance with Subsection 210.2.
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Figure 230.9 - Standard Eyebrow Corner

NOTES TO FIGURE 230.9:

1. Eyebrow corners may be used only on Local
Roads where expected ADT will not exceed
= 500 vehicles per day.

Roadway centerline 2. Eyebrow corner geometry shall be evaluated

Midpoint of arc

=25

230.8.

on the basis of turning requirements for the
Fire Department vehicles.

'\Vision 3. Eyebrow corners shall meet AASHTO
clearance requirements for minimum stopping sight
zong distance.

Turnaround geometry shall be evaluated on the basis of turning requirements for the Fire
Department vehicles. Turnaround geometry details must be in accordance with Oregon Fire
Code with City of Hillsboro amendments. Turnarounds are only allowed on Local Roads.

Raised Medians
The style and design of the raised median shall be site-specific and is subject to City approval.
The raised median shall be safe for the design speed.

Raised medians shall be set back at least 2 feet from the travel way on both sides for roadways
with speeds of 35 MPH or higher. For speeds less than 35 MPH, a 1 foot set back shall be used.

Street lighting shall be sufficient to provide illumination of the raised median.

Objects in the median, such as trees, shrubs, signs, and light poles, shall not physically or
visually interfere with vehicle or pedestrian traffic.

Concrete raised medians on concrete streets shall be constructed in accordance with ODOT
standard drawing RD705. The pavement panel shall extend under the median and the median
shall be placed on top of the pavement panel.

Raised medians containing vegetation require a private maintenance agreement between the
City and the Developer/Owner.

An unobstructed width of not less than 20’ (26’ where the adjacent property requires the Fire
Department to use an aerial apparatus) is required per the Oregon Fire Code. Street design
shall include mountable curbs and 6” thick concrete cycle tracks when the cycle track is
included in the unobstructed width.
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Figure 230.10 - Typical Roadway Section with Cycle Track and Raised Median
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230.9. Curbs

A. All streets shall include standard curb and gutter on both sides.

B. Mountable curbs may be allowed under the following conditions, and as approved by the City.
1. The streetis a residential Local Road; and
2. The frontages of the lots are 45 feet or less; and
3. Astorm sewer lateral is provided to each lot in lieu of a curb drain; and
4. The mountable curb is proposed at the time of land-use application and is approved as

part of the process.

C. When new curb is being constructed, a stamp shall be impressed on the top of the curb to
mark where each water, sanitary, storm, or private irrigation line crosses. Impressions shall
be 2 inches high and shall accurately locate the service directly below the stamp. The
impression for a water line shall be the letter “W”, for a sanitary line it shall be the letter “S”,
for a storm line it shall be the letter “D”, and for an irrigation line it shall be the letters “IR”. A
note shall be placed on the approved construction plans indicating this requirement.

230.10. Sidewalks, Sidewalk Ramps, and Cycle Tracks

A. Sidewalks

1. Sidewalks shall be at least 5 feet wide and separated from the curb by a landscape strip

as indicated in Subsection 210.2 and Std. Drg. No. 230-4.

Where clustered mailboxes, transit shelters, benches, or any other objects are within a
sidewalk, the walk shall be widened to provide clearance equal to ADA minimum
requirements. See Std. Drg. No. 230-5.
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3.

4.

Sidewalks should be kept free of utility structures and other encroachments by locating
such structures behind the sidewalk, in the landscape strip, or in the PUE. If a utility
structure must be located in the sidewalk, it shall be installed flush with the sidewalk and
have a non-skid walking surface rated for pedestrian traffic.

Maximum designed cross-slope shall be 1.5 percent.

B. Sidewalk Ramps

1.

Sidewalk ramps shall be a minimum of 5 feet in width andbe designed and constructed in
accordance with Title Il of the Americans with Disabilities Act of 1990 (ADA) and the
Proposed Accessibility Guidelines for Pedestrian Facilities in the Public Right-of-Way
(PROWAG).

All existing sidewalk ramps abutting a street overlay or pavement reconstruction project
shall be brought into compliance with ADA requirements for sidewalk ramps.

Marked crosswalks shall be provided at crossings that are protected by a traffic signal.
Marked crosswalks may be provided at other locations only when approved by the City.

Ramps located within marked (striped) crossings shall be wholly within the crossing,
excluding the flared wings.

Two directional ramps shall be provided at each street corner.

At Tee intersections, the “cross-bar” of the tee shall
have two crossings equipped with ramps. All Tee
intersections shall have at least six ramps, with two

Figure 230.11 - Sidewalk
Ramps at Tee Intersections

ramps on each corner of the intersection. See Figure H. -
230.11. A A
See ODOT standard drawings RD756, RD757, RD759, H J H

and RD788 for ramp details.
All truncated domes shall be black.

Maximum designed ramp slope shall be 7.5 percent.
All ramps shall be graded to drain toward the
roadway.

10. For sidewalk ramp plan requirements, see Subsection 120.4.8.

C. Raised Cycle Tracks

1.

Raised cycle tracks shall be 7.0 feet wide (not including curb) and have a designed cross-
slope of no more than 1.5 percent. See Std. Drg. No. 230-4.

Minimum spacing between potential conflict points, such as driveways, alleys, and at
grade street crossings, shall be 200’.
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3. Subject to City approval, a buffered bike lane alternative design may be used in place of
the standard raised cycle track when warranted by site-specific constraints. See Figure

230.12.
Figure 230.12 - Buffered Bike Lane Alternative Design
96"
Travel Lane 2' 6" 7' Landcape strip
Shy Raised Cycle Track
Curb
face
. e '*1 3 T

Curb and gutter
Standard Design

Raised Cycle Track

Add 2' to the landscape strip
s a

Travel Lane 2 i 5 6" j Landcape strip
Buffer Bike Lane -

Curb
face

e, N Curb and gutter

* Buffered bike lane alternative may only be used with prior City
approval and the Engineer must demonstrate it's necessity.

Alternative Design
Buffered Bike Lane

230.11. Grading

A. Collectors and Arterials shall have a maximum 2 percent upward grading to 1 foot behind the
sidewalk, and no slope steeper than 6:1 beyond. All public utility easements outside right-of-
way shall have maximum slope of 5:1.

B. If side-slope grading is needed beyond the right-of-way and public utility easements to catch
the existing grade, a slope easement is required.

C. Retaining walls may be used if side-slopes are greater than the 2:1 requirement in the
subsections above or where slope stability is a problem. If side-slopes are to be maintained
(mowed) by the City, a maximum of 3:1 slope will be required. Retaining walls shall be
constructed to a height where the side-slope is no more than 2:1. Retaining walls must meet
vision clearance requirements as identified in Subsection 230.5 and meet all State of Oregon
Building Code requirements. A permit will be required from the City’s Building Department
for retaining and landscape walls 4 feet or higher.

230.12. Stub Streets and Stub Alleys
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A. Stub streets and stub alleys (stubs) should only be used where future extensions are planned.

An interim turnaround shall be constructed when stubs exceed 50’ in length and require
maintenance access for utilities and street sweepers. Stubs requiring fire, garbage, or local
delivery access may be subject to additional requirements. Stubs shall be barricaded and
signed per Std. Drg. Nos. 230-6 and 230-7.

240.  Transit Stops and Shelters

240.1. General
All transit stops, shelters, and associated appurtenances shall be designed and constructed in
accordance with the Proposed Accessibility Guidelines for Pedestrian Facilities in the Public
Right-of-Way (PROWAG).
Placement of waste receptacles, signs, seating, or any other appurtenance shall not infringe
upon an ADA area or the pedestrian access route as defined by R302 of PROWAG. It must not
compromise direct access between the ADA waiting area and the ADA Landing area or access
between either ADA area and the sidewalk.
Any installation of transit stops, shelters, or associated appurtenances requires issuance of a
ROW permit through Public Works.
Prior to installation, transit stops, shelters, and associated appurtenances must be evaluated
for adequate sight distance by an Engineer.

240.2. ADA Landing Area
ADA landing areas shall provide a minimum clear length of 8.0 feet, measured perpendicular
to the curb, and a minimum clear width of 5.0 feet, measured parallel to the roadway.
Where transit stops serve vehicles with more than one car, ADA landing areas serving each
car shall comply with this section.
Where rear door ADA landing areas are provided, they shall comply with this section.
Parallel to the roadway, the grade of ADA landing areas shall be the same as the roadway.
Perpendicular to the roadway, the designed grade of ADA landing areas shall be 1.5 percent
or less.
ADA landing areas shall be connected to streets, sidewalks, or pedestrian circulation paths by
ADA accessible pedestrian access routes.

240.3. Clearances
All transit stops shall met the standard clearance requirements shown in Table 240.1
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Table 240.1 — Transit Stop Standard Clearance Requirements

Description

Requirement

Sidewalk Clearance

Minimum of 5.0’ of sidewalk clearance.

Accessible Pathway

Minimum 5.0” wide paths between shelter and any utility object.

Road Clearance

2.5 minimum clearance between shelter and edge of curb.

ADA Landing Area

See Subsection 240.2

240.4. Transit Shelters
A. Transit shelter placement and orientation shall provide the following:
1. 5 feet of pedestrian pass-by, including clearance between poles, hydrants and other
obstacles.
2. ADA landing area adjacent to bus stop sign and outside of shelter.
3. Clear pathway from the ADA waiting area inside the shelter to the ADA landing area.
4. Clear pathway from the rear door landing area to the pedestrian access route.
5. Interior lighting at the shelter for passenger visibility and security.
B. Transit shelters shall meet the clearance requirements shown in Table 240.2.
Table 240.2 — Transit Shelter Clearance Requirements
Description Requirement
ADA Waiting Areas in A minimum of 2.5” x 4.0’ space must be kept clear for
Shelters mandatory waiting area to accommodate mobility devices.
Visibility Shelter must not block motorist’s or pedestrian’s line of sight.
. Minimum 12 inches from buildings, fences, and other structures
Building Clearance . .
to the bus shelter in order to allow room for maintenance.
Relation to Bus Stop Shelter shall be within 25 feet of the ADA landing Area.
The shel hall | hat th iting in th
Sight Distance e shelter shall be p ace'd sot fat the passengers waiting in the
shelter can see approaching vehicles.
240.5. Seating

A. Benches or seats shall not be placed closer than 3.5 feet from the curb, or 6.0 feet from the

curb when a travel lane exists immediately adjacent to the curb.

B. Clearance requirements for shelters apply to