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Erom-the DireetotFROM THE DIRECTOR

The Clackamas County Roadway StarndardsStandards (hereafter referred to as the “StawdardsStandards”) provides a

handbook for both roadway design and construction of public and private roadway improvements

throughapproval-ofalanduseapplieation—in-Clackamas-GCoeuntyrelated to
land use approvalsdevelopment. The purpose of these StandardsSiandards is:

—To provide specific, consistent and acceptable road design and construction elements for applicants, developers
and other private parties constructing or modifying road right-of-way facilities or on-site improvements which
require County permits.

31)

——To establish uniform criteria that still provides context sensitive flexibility in guiding the County’s design and
construction of ewrewa-County facilities.

3) To allow for practical approaches to road design and construction challenges that provide the best fit solution
given the realities of financial constraints and community context.

Roadway designs in Clackamas County shalbstrive to achieve sustainable outcomes when safety, convenience,

aesthetics, resource protection, ease of maintenance, and community livability are considered.

These StandardsS tandards provide the minimum criteria for design and construction of roadways, accesses, site
development, and integrated drainage facilities under the jurisdiction of Clackamas County.

It is not the objective of this handbook to limit the creative efforts of Engineers in providing alternate solutions to
specific problem areas or relieve the responsibility for professional engineering judgment. Practical designs that
preserve the function and safety of the roadway system and promote sustainability by offering benefits to aesthetics,
resource protection, ease of maintenance, and livability are encouraged.

Dan Johnson, Director
Clackamas County Department of Transportation and Development

Apsi-19: 2048 February xxOetebertHanuary1, 2020
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DEFINITIONS
ADA: Americans with Disabilities Act of 1990.

ADA sStandards: Requirements and standards resulting from the Americans with Disabilities Act of 1990 and
adopted by Clackamas County as standards for accessible design within Clackamas County rights-of-way.

Alteration: A change to a facility that affects or could affect pedestrian access, circulation,
or use. Alterations include, but ate not limited to, resurfacing, rehabilitation, reconstruction, historic restoration, or
changes or rearrangement of structural parts or elements of a facility.

Applicant: Property owner or person designated by the property owner to be the representative for an application
for a development proposal, permit or approval, or their successors or assigns._As this pertains to utilities, see County
Code Section 7.03.020.

Average dDaily tFraffic (“ADT”): The number of vehicles traveling in both directions over a given time period
greater than one day but less than one year, divided by the number of days in that time period. Commonly, traffic
counts completed at various times of year are adjusted for time of year to account for seasonal and day of week

variations. For the purposes of determining whether a roadway is “very low volume”, ADT’s shall be based upon a
20 year projected ADT.

Backfill: Replacement of excavated material with suitable material compacted as specified.
Blended tFransition: A connection between the pedestrian access route at the level of the sidewalk or pedestrian
path and the level of the pedestrian street crossing that has grade in the direction of pedestrian travel of 5 percent or

less.

Breakaway: A structure that is designed to yield when impacted by a vehicle and has been tested and found
acceptable in accordance with NEHRP Repert356NCHRP Report 350.

Clear zZone: See Gomnty-CodeCounty Code-Seetion—7-03-020Seetion7-03:020 Section 7.03.020.

Clackamas County_(“County”): The political subdivision of the State of Oregon providing statutory authority
administered through its Board of County Commissioners (“BCC”).

Compaction: The densification of a fill by mechanical means.

County: See “Clackamas County”.

County Road Official: See Gomnty-CodeCounty Code-Seetion7-93-020 Section 7.03.020.

« EL
>

County Surveyor: See ORS269-605-(20RS 209.005 (2).

Cross sSlope: The slope perpendicular to travel of a road or pedestrian facility.

Crosswalk: Under OregonRevisedStatatesORS 810.220 a crosswalk is a legally defined area for pedestrian crossing

of the surface of a roadway and may be marked or unmarked.
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Cul-de-sac: A short street having one end open to traffic and the other temporarily or permanently terminated by a
vehicle turnaround at or near the terminus.

Curb rRamp: A ramp that cut through or is built up to the curb. Curb ramps can be perpendicular or parallel to the
cutb or a combination of parallel and perpendicular ramps.

Dead eEnd: A road without an exit.

Dedication: The designation and gift of land by its owner. In the context of this document, it is the perpetual
easement for right-of-way purposes to the public.

Design sSpeed: The speed approved for the geometric and roadside design of the physical features of a road.

293>

Developer: See “Applicant

Development Permit: A permit issued to address major work or activities in a right-of-way under the jurisdiction of
Clackamas Countyv and/ot to address improvements on private property that are required as part of land use.

Ditch: An excavation dug in the earth used to convey water.

Drainage facilities: The physical elements used to convey, absotb, or store runoff such as pipes or channels, and
detention or retention ponds ot bio-swales.

Driveway (“entry”, “entrance”, or “access”): A private road whieh-+s-on private property and-whichthat is
maintained with private funds.

Driveway, sshared aaccess: A road which is on private property in an easement and which is maintained with
private funds, generally considered to provide practical and legal access to swe-et-threemultiple properties.

Easement: See ZDOZDO-Seetion202.

Engineer: A Professional Engineer with Civil Engineering expertise holding a valid license from the State of
Oregon.

Engineering: The County Department of Transportation and Development (“DTD”) office of Engineering formed
by the Board of Commissioners and administrating the DTD ordinances and related issues within unincorporated
Clackamas County.

Engineering Geologist: A registered Professional Geologist holding a valid license from the State of Oregon.

Entrance Permit (aka “Entry Permit”, “Driveway Permit”): See “Entry Permit” of County Code Section 7.03.020.

Fixed oObject: See Comnty-CodeCounty Code-Seetion-03:020 Section 7.03.020.

Frontage ifmprovements: See-Conity-Code-Seetion703:020:Required improvements along an applicant’s property
frontage.

Clackamas County Roadway Standards 21



Functional c€lassification: The hierarchy of roadways in descending order of mobility, traffic volume and design
speed, and ascending order of access: Freeway/Expressway, Major Arterial, Minor Arterial, Collector, Connector, and
Local. Functional classifications of individual roadways can be found on Maps ¥-2aV-2a and ¥2-bV2-b of the
Clackamas County Comprebensive Plan. Descriptions of each functional classification can be found on Fable¥-2Table V-
2 and Table V-3 of the Comprebensive Plan.

Grade: See ADO/ZDO-Seetion202..

Grade bBreak: The line where two surface planes with different grades meet.

Intersection: The point where a public roadway or private roadway intersects with a public roadway, private roadway
or driveway.

Intersection sSight dBistance (“ISD”): The distance that a motorist can see approaching traffic when entering or
exiting a roadway at an intersection.

Landing: A generally flat road or driveway approach to any public or private road. Also, the generally flat area at the
back of the sidewalk ramp, typically four feet wide for sidewalk ramps.

Landscape screening: Plantings, shrubbery, bushes or other foliage intended to screen the base of a wireless

telecommunication facility from public view.

Land Surveyor: A Professional Land Surveyor holding a valid license from the State of Oregon.

Low ilmpact dBevelopment (LID): An innovative ecosystem based approach to land-developmentand-storm

water management that results in fewer environmental impacts.

Pedestrian aAccess rRoute: A prepared sutrface provided for pedestrian travel within the public right-of-way,
including sidewalks and multiuse paths.

PROWAGPROWAG: Public Right-sfWayRioht-of-Way Accessibility Guidance as set forth under Seetten=4Section 1190.1
of the Americans with Disabilities Act of 1990 and adopted by federal agencies for implementing the Americans with
Disabilities Act of 1990, Seettonr5Section 504 of the Rehabilitation Act and the Architectural Bartiers Act.

Public utility: See APOZDO-Seeton262..

Public utility easement (“PUE”): An easement for the use of a Public Utility-as-definedinthisseettorn. The use of
the PUE shall include telecommunications as per ORS758:0350RS 758.035.
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Ramp sSlope: The grade of a curb ramp parallel to the direction of pedestrian travel.

Recoverable {sSlope): A slope on which the driver of an errant vehicle can regain control of the vehicle. Slopes of
4H:1V or flatter in the foreslope and 3:1 in the backslope are considered recoverable.

Right-of-way (“ROW?): See ZDO-Seetton2022DO0.
Right-of-Way Permit: A permit issued to address minor work or activities in a right-of-way under the jurisdiction of
Clackamas County.

Road: See ZDOSZDO-Seetion2062.

Road, cCounty: Sce ZDO-Seettion2022DO.
Road, pPrivate: See ZDO-Seetion2022D0.
Road, pPublic: See ZDO-Seetton2022DO.

Roadway: See ZDO-Seetton2022D0.
Road Official: See County Road Official

Running sSlope: The grade of a Pedestrian Access Route that is parallel to the direction of pedestrian travel. In
reference to a curb ramp the term Ramp Slope is also used.

Rural: Those unincorporated County areas outside the current designated Heban-GrowthBeundaryUrban Growth
Boundary (UGB).

Shoulder: The paved or compacted graveled portion of the roadway outside the traveled portion of the roadway-way
that is available for emergency parking or non-motorized use.

Sidewalk: See ZDO-Seetion202ZDO.

Stopping sight distance (“SSD”): The minimum sight distance available on a roadway to enable a vehicle traveling
at or near the design speed to stop before reaching a stationary object in its path.

Storm drainage system: A means to control storm water through natural or constructed elements by conveyance,
absorption, or storage.

Street: See ZDO-Seetion2027D0.
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Temporary: Lasting for a limited time.

Traffic Engineer: A Professional Engineer with traffic engineering expertise or a Professional Traffic Engineer
holding a valid license from the State of Oregon.

" T "

Traveled portion of the roadway: See- Gomnty-CodeCounty Code-Seettor—-03-020 Section 7.03.020.

Trip generation: The number of vehicle trips generated by a particular land use.

Urban: Those areas within the current designated Heban-Grewth BeundaryUrban Growth Boundary (“UGB”) as
designated by Metro.

Utilities: Any water, gas, sanitary or storm sewer, electrical, telephone, drainage way, wire, or television
communication service and all persons, companies, districts or governmental agencies supplying the same.

Utility Permit: See County Code Section 7.03.020

Very low volume: A roadway with a 20 year projected volume of 400 ADT or less or an intersection with a 20 year
projected entering volume of 400 ADT or less.
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ABBREVIATIONS

AASHTO:

: : tals American Association of State
Highway and Transportation Officials

ADA: Amerieanswith-Disabilittes AetAmericans with Disabilities Act

ADT: Average daily traffic

APWA: AmerieanPublie WorksAsseetationAmerican Public Works Association

ASTM: Ameriean-Soecietyfor Testingand-MaterialsAmerican Society for Testing and Materials

BCC: Clackamas-County Board-of County-CommissionersClackamas County Board of County
Commissioners

CRC: Clackamas Regional Center

DTD: mreatClackamas County Department

of Transportation and Development

EOR: Engineer of Record

FHWA: FHederal HighwayAdministrationlederal Highway Administration

ISD: Intersection sight distance

ITE: Institute-of TransportationHEngineersInstitute of Transportation Engineers
MPH: Miles per hour

MUTCD: Manual-onUniform Fraffie Control PewieesManual on Uniform Traffic Control Devices

ODOT: OregonDepartmentof TransportationOregon Department of Transportation

PI: Point of intersection
PC: Point of curvature

PT: Point of tangency
SSD: Stopping sight distance

UGB: Utban-Grewth-BoundaryUrban Growth Boundary
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STANDARD DRAWINGS

The Standard Drawings are available in two formats, eleetronteportable doeumentformat{pdf) and as dwg, online at

http://www.clackamas.us/engineering /roadway.html.
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CHAPTER 1 - GENERAL CONSIDERATIONS

Chapter 1 establishes general requirements, applicability and process and procedures for plan review, permitting and
inspection, sureties, and project close-out.

The remainder of the chapters address technical requirements.
SECTIONISECTION 110 - GENERAL PROVISIONS

ay—These Clackamas County Roadway StardardsStandards will commonly be referred to as the “StandardsStandards”.

a0

by—The StandardsS tandards are available online at http://www.clackamas.us/engineering/roadway.html. This website
will contain the most recently adopted Standardstest, the Standard Drawrngs in both pdf and A&teead—dwg_g
formats, s d ire=ADA design

and inspection checkhsts, general inspection checkhsts, Desrgn Modlﬁcatlon Request form and other materials.
b
¢) The StandardsStandards apply to all improvements in right-of-ways easements under the jurisdiction of Clackamas
County (including public utility ecasements and some trails), public and private storm drainage & erosion control
as Well as some onsite improvements rels 1trd to dev r]()p nent thmuwh a land use approv 1]—aﬂd—pfepe&ed—feﬂd—&ﬁd
X d : A exeeptas-otherwise
3 arrela 3 3 availa i -_Additionally,
these Standards apply to certain structures on private property and private improvements related to the adequacy

of fire access, and grading required in conjunction with private and public roadway development. Grading
associated with structures shall be addressed per Title 9.03 of the County Code and are administered by the Building
Codes Division.

d) —In the unincorporated area, wWhen there is no speetalidentified district for stormwater management and erosion
control, DTD has jurisdiction.

eje) —Additional requirements ate also 1mposed upon federally funded pro]ects and superse dc the requirements of
these StandardsStandards.aards;

ebf) These StandharesStandards shall be used fe—tmp}emeﬂt—aﬂd—be—&sed—ln conjunction W1th the C/cmémmr Connty
Comprebensive Plan (“Cowpre/aemzw P/cm”) and -and-the Clackamas Connty Zoning and Development Ordinance
(“APOLDO”).

ey¢) These StandardsStandards shall be used to 1rnplernent and be used in conjunction with the policies and standards
adopted by the Board of County Commissioners (“BCC”).

H
SECHONIASECTION 115 — OTHERAPPEHICABEE STANDARDS, GUIDELINES & REFERENCES

These d—fdﬁﬁlﬂﬁﬁlfj tandards are 1ntended to be conslstent with the most recent versions of the follow1ng reference Itis

with respect to wetland and envlronmental regulations and other development requirements.
If conflicts arise, the most restrictive regulation shall apply.

a)  Clackamas County Ceraprebenstve PlanComprebensive Plan

b)  Clackamas County IS (Intelligent Transportation Systens) Action Plan
Q) Clackamas County Active Transportation Plan (“ATP”)

Bd) Clackamas County Transportation Safety Action Plan (“TSAP”)

2ye) Clackamas County Zoning and Development Ordinance (“ABPOZDO”)
yf) Clackamas County Capital Improvement Plan (“CIP”)

byg) Clackamas County Code (“County Code”)—Fide 703 ReadUse3)
—

eyh) HESClackamas County Service District#1 Stormmwater Standards
1) Water Environment Services Erosion Prevention and Sediment Control Planning and Desion Manual
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polietes
H—DProposed Guidelines for Pedestrian Facilities in the Public Right-0f-Way (“PROWAGPROWAG”)

85_

n

k) Technical requirements of Oregon Standard Specifications for Construction
) Other state and federal laws

If these StandardsStandards do not address a specific de51gn issue, fef—efeﬁee—the most recent version of the followmg
documents _should be referenced.

referenee— In all situations %efe—eeﬂﬁ&eﬁ—eﬂ%&Engmeermg shall determme the appropnate de51gn reference _and its
applicabiltiy.

a) American Association of State Highway and Transportation Officials (“AASHTO?) - A Guide for Achieving
Flexibility in Highway Design

b) AASHTO - Guide for the Development of Bicycle Facilities

c) AASHTO - Guide for the Planning, Design, and Operation of Pedestrian Facilities

d) AASHTO - Guidelines for Geometric Design of Very Low-1"olume Local Roads

e) AASHTO HishwaySatety ManualAASHTO - LRED Bridge Design Specifications

t)  AASHTO - _A Policy on Geometric Design of Highways and Streets{aka~GreenBeook?)

@) AASHTO - Roadside Design Guide

h)  AASHTO - Standard Specifications for Structural Supports for Highway Signs, Luminaries, and Traffic Signals

1) AwericanSocietyfor-Lestineand MeaterislsASTND American Society for Testing and Materials (ASTM)

i) The Asphalt Institute - The Asphalt Handbook

k) The Asphalt Institute - Thickness Design - Highways and Streets:

) Federal Highway Administration (FHWA) - Muwsat-v1-Chittorstratte-ControtDeriees MMITEINYManual on Uniform
Traffic Control Devices (MUTCD)

m) FHWA - Stwndard Hishway-SionsStandard Highway Signs

n) FHWA - %Mfdﬂ@mﬁh%—kff@%%ﬂ—@wdeRomdabawr An Informational Guide

0) ysisootbe et GoidelinesforApplyine Microsimmbation ModelineSoftrarelastitate-of

T

JlﬁlfﬁﬁITE quﬁff Control Dewm Handboofé

p) 1TE - Traffic Engineering Handbook

q) ITE - Trip Generation Mannal

t) ITE - Trip Generation Handbook

s) HHE—UrbanStreet-Gespetrie DesienHandbookelnternational Building Code (“IBC”)

t)  International Plumbing Code (“IPC”)

u) National Association of City Transportation Officials - Urban BikesayBikeway Design Guide

v) National Association of City Transportation Officials - Urban Street Design Guide

w) OregonDepartmentof Transportation{“ODOT ) —OresonBieyeheand PedestrianDesion Gride ODOT- - Hishiray
DestsnMannalH ighway Desion Manual

x) ODOT - Hydranttes ManmatHydraulics Design Manual
" \

ﬂﬁﬂ’T‘ O Conblogasngnt 40 4o AT T 1Y) (PPN 4 4o 4o AT TT Ty

IO DT ppre/7zeiiy 102t VS 117 T Te 077 ul/u/uw tHt1ott o1

f};_)_ODOT Oreson—Ttemporarydratie-Controi-HandbookAfor OperationsofLhree Days-ordzessOregon Temporary Traffic Control
Handbook for Obemz‘zom of Three Days or Less

anyz)  ODOT - Frafe-Controt-PlansDesion-Mannal | raffic Control Plans Design Manual

bbyaa) ODOT - LraffetineMeannal | raffic Line Manual

eeybb) ODOT - LrafeMeansed Lraffic Manual

ddycc) ODOT - TrafheSionalPobiey-and-Guidetines L raffic Signal Policy and Guidelines
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eeydd) ODOT - SéenrPotteyumnd GurdelinesSign Policy and Guidelines

£Hee) ODOT - Orespi-Standard-DrapinesOregon Standard Drawings

eexff)  ODOT and American Public Works Association (“APWA”) - Standard-Speciticationsfor-ConstraetionStandard
Specifications for Construction

bhyoo)  OresondireCodeOregon Fire Code Appendices B and D

hh) Oregon Fire Code Metro Code Committee Fie-CodeApphicativisGridel ire Code Applications Guide

1) Oregon Supplement to the MUTCD

i#1]) Other local fire Codes

rkk) -
Hngmg/ Capac@/ Mamta/

Koll)  Tri-Met designguidelinesfortransitrelatedfaeilities Bus Stops Guidelines

ransportation Research Board (TRB) -

e
H
SECTHIONISECTION 120 - DEVELOPMENT RELATEDRESPONSIBILITY TO—PROVIDE

IMPROVEMENTS

In certain instances, the provisions of the ZDO may require a developer to make improvements and/or dedicate right-
of-way for the improvement of roadways in connection with a development that has received land use approval. The

ZDO and subsequent land use conditions of approval shall dictate the nature and extent of those improvements.

When improvements are made, they shall be compliant with these Standards and the roadway cross sectional elements
of the Comzbrebmﬂye P/dﬂ and the ZDO
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SECTION—ISECTION 130 - PERMIT REQUIREMENTSGENERALREQUIREMENTS —FEOR
IMPROVEMENTS

130.1 General Requirements

Improvements, Censtraetionactivities or the placement of permanent objects wetk-in-+he the right-of-way -under
County jurisdiction requires a permit prior to the start of work-prieste-thestartefsvork._The County will issue a
permit when it is established that the proposed activity is compliant with requirements. The County is not liable for

errors or omissions of an applicant submittal. . . . oved

Per County Code 7.03.030, the Road Official “mav take any action deemed to safecuard the best interests of the
traveling public.” This includes objects within the right-of-way, permitted or otherwise, are subject to relocation or
removal at the adjacent property owner’s expense at such time that the Road Official deems it necessary to relocate or

remove such things due to public need, safety, or violation of standards.

The privileges granted and obligations created by virtue of athe permit issued shall be binding not only upon the
applicant, but also upon the successors and assigns of the applicant—. The applicant shall give Fengineering written
notice of any such assignment or transfer within a reasonable time not to exceed 90 days after assignment.

130.21 Exceptions to Requirements for Permit

The following work/placements within the right-of-wayv under the jurisdiction of Clackamas County -does not require
a permit:
a) Work performed by the County Department of Transportation and Development or thei-its contractors.
However, a Right-of-way Permit is required for road closures when work is performed by DTD contractors.:
ayb) Unless traffic control is sreeessaryrequired per Section 290, certain maintenanee-activities includingperformedby
1) Vegetation installation, maintenance, and removal not related to street trees that is compliant with the County
Code.
2) Street tree removal and installation not related to development. Land use requirements dictate the
replacement when street trees are removed. See Section 255 regarding street tree installation not related to

development.

3) CleaningefasidewalRoadway and sidewalk cleaning.

4) Driveway culvert maintenance.

5) Driveway maintenance including the spreading of gravel, repair of asphalt deterioration if the pavement edge
of the roadway is not impacted, and sealing pavement.

6) Minor grading and placement of gravel on graveled roadways that does not significantly impact the existing
drainage in the judgment of the Road Official.

Clackamas County Roadway Standards 31



7) Some utlhtv work per Coum‘v Caa’e Section 7. 03 099.

dCs-eertain right-of-way publie

f-igh&efdway—aﬁd—e&semeﬁt—encroachments may be 1nstalled—a w1thout a permitad-exist -per-if maintained by the
adjacent property owner or by agreement and are compliant with Ceunty-CedeCounty Code Seetton"Section

7.03.090, sight distance standards of witheutapermit-andinelideSection 240, clear zone standards of Section

245, do not hinder access or maintenance of the constructed roadway or to utilities within an easement, do not
constitute a road hazard and do not necessitate traffic control upon installation or maintenance petr Section 290.
These encroachments include:

1) Private irrigation systems not installed within a roadway median or island.

2) Mailboxes installed per the Standards for Installing Mailboxes on County Roads.

3) landscaping except within a roadway median or island.

4) Fences.
5) Other objects compliant with County Code Section 7.03.

d) Under any other conditions determined by the Road Official.
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130.323-1 Issuance Approval-ef PermitsGeneral Permit Requirements
The followmg provisions apply to Development Permits, Entrance (Entry) Permits, Utility Permits, and Right-of-Way

130.3.1 Responsibility

Approvalefplansandtilssuance of permits by the County does not in any way relieve anthe applicantpropertyowner
otEngineer of their-his/her responsibility to meet all requitements of the County or other affected jurisdictions, or
the obligation to protect-the life, health and/or property-efthe-publie. The issued permit desien-for any project
mavsst be revised, -es-supplemented, or revoked at any time if it is determined by the Ceunty-Road Official that the
fult-requirements of the County may not have been met or life, health and/or property are jeopardized. An applicant

is responsible for the safety and maintenance of the roadway within their work area.

130.3.2 Application Submission

a)  Utility- Permit applications shall be submitted online at https://accela.clackamas.us/citizenaccess/ whetre permit

instructions and submittal requirements can be found.

b) Development Permit applications may be submitted via anv of the following:
1) Online at https://accela.clackamas.us/citizenaccess/.

2)  Via mail, email or at the Engineering office. The permit instructions, submittal requirements and application

can be found at https://www.clackamas.us/engineering/forms.html. Electronic submittals are preferred.
c) FEntrance Permit applications may be submitted via mail, email or at the Engineering office. The permit

instructions, submittal requirements and application can be found at
https://www.clackamas.us/engineering/forms.html. Electronic submittals are preferred.

d) Right-of-Way Permit applications, including special requirements for revocable encroachments, may be submitted
via mail, email or at the Engineering office. The permit instructions, submittal requirements and application can

be found at https://www.clackamas.us/engineering/forms.html. Electronic submittals are preferred.

130.3.3 Fees

a) Fees will be charged per the Clackamas County fee schedule found at

heck or credit card. Credit card payment requires an additional fee. Hngineering staff will contact applicants for
applications that are not accompanied by the appropriate fee for payment prior to permit processing.

b) Development Permit fees are typically based upon a percentage of the Engineet’s estimate or a Contractor’s
estimate or bid and subject to Engineering approval. Sureties will be based upon an Fngineer’s estimate per
Section 190.

1) All work in the public right-of-way under the jurisdiction of Clackamas County shall be included in the
estimate.

2) All work on private property included on the Development Permit related inspection checklist as applicable,
shall be included in the estimate.
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130.3.4 Contractor Requirements for Licensing, Bonding, & Insurance

Contractors performing within the right-of-way under the jurisdiction of Clackamas County shall:

a)  Maintain a valid license with the Oregon Construction Contractors Board.

b) Comply with the insurance requirements of Clackamas County’s “Insurance for Permitted Work™ policy.

Contractors performing work without compliance with these requirements are subject to Code Enforcement
per the County Code.

130.3.5 Property Owner Requirements for Insurance

a) Property owners may perform limited work in the right-of-way per Clackamas County’s “Insurance for Permitted
Work” policy.

b) Property owners petforming work without compliance with these requirements are subject to Code Enforcement
per the County Code.

130.3.6 Permit Approval

W henork subject to a permit may not proceed until Engineering issues the permit. Work without a permit is
subject to Code Enforcement. When a permit is issued, a copy of the issued permit will be provided to the applicant

and-shouldbekeptwith-the Countyapprovedplans. Permit numbers are assigned at the time of vour application and

are displayed on the permit. Applicants should refer to these numbers when communicating with staff about their

[21‘O)€Ct.

130.3.7 Application Period, Approval Period & Extensions

Permits that are not issued within a certain timeframe will expire. Issued permits will display a permit expiration date.
Work mav not occur after the expiration date. Permits not completed by the expiration date or work that takes place
after the expiration date is subject to Code Enforcement. Paid fees will not be refunded. Any surety that is in place

may be utilized by the County to complete the work at the date of expiration. Expiration dates are determined as

follows:

2) Development Permits
1) Two years from the application date if not issued.
2) Whichever is longer, two vears from the date of issuance; or
3) The date of the expiration of the land use permit.
4) Extensions may be granted if such an extension complies with land use requirements, any required surety is in
place, and any extension fee is paid.
b) Entrance Permits
1) Two years from the application date if not issued.
2) Whichever is longer, two vears from the date of issuance; or
3) The date of the expiration of the land use permit.
4) When associated with a residential Building Permit, the Entrance Permit expires at Certificate of Occupancy
unless the applicant provides a Cash Acknowledgement of $2,500 per Section 190, any required extension fee
is paid and fire, life, and safety requirements are met. In that case, the permit expiration may be extended for

up to onesn additional year. At the completion of the permit, the Cash Acknowledgement will be released to
the applicant.
5) When not associated with a residential Building Permit, the permit expiration may be extended for up to

onesas additional year when any required extension fee is paid.
c) Utility Permits
1) One year from the application date if not issued.
2) One year from the date of issuance except:

i Minor work such as potholing, which shall expire at conclusion of the proposed activity.

i. The ongoing occupation of the right-of-way is not subject to expiration.

Clackamas County Roadway Standards 34


https://www.clackamas.us/engineering/roadway.html
https://www.clackamas.us/engineering/roadway.html
https://www.clackamas.us/engineering/roadway.html

iii. The permit expiration mayv be extended for up to an additional three months if approved by the Road
Official.

Development Rermit Right-of-Way Permits —

1) One vear from the application date if not issued.
2) A maximum of one year from the date of issuance except:

i. Revocable encroachments may expire per the revocable encroachment agreement.
i. Permits addressing filming, bike races, running races, block parties, road closures, or traffic control only
will expire at the conclusion of the proposed activity.
When not associated with a residential Building Permit, the permit expiration may be extended for up to
an additional vear when any required extension fee is paid.

1.

—Timelines for work that is subject to Code Enforcement action pet Section 7.03 of the County Code will vary
depending upon the timeline of the Code Enforcement action and is subject to an extension fee or a new or revised
permit. No work subject to a permit per Section 130.4 may occur without a valid permit per these Standards.
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130.3.8 Revocation or Modification of Permits

Per County Code Section 7.03.030, “The Road Official or the Board mav take any action deemed to safeguard the
best interests of the traveling public.” The Road Official may stop work, revoke, suspend, modify or reissue a
permit at any time if the permitted activities:

a) Violate these Standards,

b) Violate the permit conditions;

c) Violate the approved plans;

d) Violate and use requirements including the conditions of approval;

e) Regquire the consideration of new information not considered in the original permit approval; or

f) Do not protect health, safety, property ot environment.

@) Any other situation as determined by the Road Official.

130.3.9 Notification

The applicant shall coordinate construction activities with the adjacent property owner (if not the applicant), tenants,

local public agencies, utilities and service providers during construction to avoid damage to property or utilities and to

prevent the interruption of services. Applicants shall be responsible to notify adjacent property owners of work
occurring along that property ownet's roadway frontage to protect their property and access. Work within the right-
of-way that affects another property ownet’s private property will require additional notice and accommodation. The
adjacent property owner is entitled to the delivery of private property removed from the right-of-way.

130.3.10 Construction Noise

Construction noise shall be within the houts and decibel level limits established in the County Noise Control
Ordinance located in Title 6.05 of the County Code ot other applicable local noise control ordinances.

130.3.11 Inspection

Comply with requirements of Section 180.

130.3.12 Final Inspection/Project Close-out

Comply with requirements of Section 190.

130.43 Permit FypesTypes & Requirements; Stormwater & Erosion Control Reviews

130.43.12 Development Permit

A Development Permit will be required for:

a) Work in the public right-of-way under the jurisdiction of Clackamas County that creates, modifies, widens or

extends a roadway or trail, involves a structure per Chapter 5, or significantly modifies drainage in the judgment
of the Road Official.

b) Work in a right-of-way under county jurisdiction that exceeds the parameters of an Entrance or Right-of-Way
Permit.
c) Dedication of public right-of-way or easements as part of a development.
d) Work on private property that involves:
1) land use requirements.
2) The construction of private roadways.
3) Structures per Chapter 5 when not subject to a Building Permit.
4) A culvert greater than 12 inches in diameter.
5) An environmental resource involving land use or environmental permitting.
6) A structural fill or fills greater than one foot in depth.
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7) Access and other site improvements on existing slopes greater than 10%.
8) Improvements to a driveway or private roadway in a shared access easement.

d) Public utility placements related to a development shall be issued via a Development Permit. Franchise utility
placements not related to a development shall be issued via a Utility Permit.

e) Any other situation as determined by the Road Official.

On a case-by-case basis, the County may reduce the requirement for a Development Permit to an Entrance and/or

Right-of-Way Permit (i.e. providing access to four of less residential properties where the required improvements

could be acceptably constructed to meet residential, agricultural, or logging driveway requirements, an entrance permit
may suffice).

fgo mtd o v nge Qo ngd o
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130.43.23 Driveway-Entrance (Read-Entry) Permit

An Hntrance Permit will be required under the following conditions:

a) New driveways to a right-of-way under County jurisdiction except in the case of industrial, commercial and multi-
family developments where a Development Permit has sufficiently addressed the entrance requirements.

b) Modification to portions of existing driveways located in the right-of-way not meeting the exemption
requirements of County Code Sections 7.03.240-7.03.290.

c) As part of a residential subdivision or partition to address access to each lot of record.

d) When required per the “Entrance Permit Matrix.”

e) Any other situation as determined by the Road Official.
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130.43.34 Utility Placement Permit

A Utility PlacesmentPermit will beis required for work in the public right-of-way under the jurisdiction of Clackamas
County under the following conditions:

a) Franchise utility placements not related to a development shall be issued via a Utility Permit. Public utility

easements—Potholing for utility location.
c) Other work not addressed by the exemption of County Code Section 7.03.099.

d) Any other situation as determined by the Road Official.
When a Development Permit is required, all Pablie Htilit-eonneetions-and-extensionsutility placements shall
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a)  Sidewalk grinding or panel replacement.

b) Minerwoerk-eonnen-maintaineddoealaeeessroads-Improvements to roadways that do not require a Development

Permit.
c) Encroachments not exempt per Section 130.1. Special requirements to address revocable encroachments are

found at https://www.clackamas.us/engineering/forms.html. Other than public utilities and other facilities

privately owned installations require a Revocable Encroachment Permit.

d) Anvy activities that require traffic control not related to other permits. These activities commonly include races,
filming and block parties.

e) Temporary road closures.
f) Dust control application.

g) DusteentrelapplieationGates or other obstructions that restrict access to a right-of-way.
h) Minor paving or grading work that does not involve significant drainage changes.

b)) Any other situation asminerweorkse fre-to-thedevelofaDevelopmen
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130.4.5 Stormwater Review

The Engineering Division of DTD is responsible for ensuring the adequate drainage of public roadways and

developed properties in unincorporated areas outside of established stormwater districts within the County.

Engineering regulates the construction of public and private roads and other site improvements to ensure adequate
drainage of storm/surface water to an appropriate discharge point.

Stormwater management review and requirements for work in a public right-of-way or on private property may be

added to an Engineering permit for work proposed outside a stormwater district under the following conditions:
a) When 5,000 square feet or more of new or reconstructed impervious surface is proposed within the UGB.

b) When 10,000 square feet or more of new or reconstructed impervious surface is proposed outside the UGB.
c)  When grading or any new or reconstructed impervious surface is proposed or replaced within 50 feet of a

perennial creek or stream or within 10 feet of a property line.

See Chapter 4 for stormwater management standards when required by this section.

130.4.6 Erosion Control Review

An erosion control review and inspections may be added to an Engineering permit when 800 square feet or greater of

soil disturbance is proposed outside a stormwater district whether the disturbance occurs in the right-of-way or on
private property. In addition to the erosion control review from DTD, disturbances of one acre or more alse-requires
a 1200-C permit from DEQ. When applicable, DTD requires a copy of the 1200-C permit prior to issuance of a
permit. See Section 470 for requirements.

——REFERENCES 2. 3,10}
SECHON—ISECTION 140 — PERMIT AND PIAN SUBMITTAILPERMIF—SUBMITFTAL

REQUIREMENTSBSUBMITTAL REQUIREMENTS EORPERMITS

140.1 Development Permit Submittal

Permit applications shall contain documents submitted in support of a Development Permit application and shall be
prepared in accordance with the following requirements:

a)  Submitted via one of the methods described in Section 130.3.2.

b) FHlectronic plans are preferred to paper plans and shall follow the same requirements as paper plans.

c) Plans submitted on paper shall be submitted on 22" x 34", 24" x 36" or 11”x17” sheets. Traffic signal plans shall
be submitted on 11” x 17” sheets. Acceptable scales are 1" = 10°, 20°, 30, 40” or 50 horizontal (1:10 ratio) and 1"
=1,2,3 4, or 5 vertical. The scale shall be shown for each plan. Engineer scale shall be required. Depending

on the plan, engineering may allow other scales upon request.
d) Plans shall include the following:

1) The land use case file number on the cover sheet (if applicable)
2) Project contacts on the cover sheet
3) A north arrow shall be included on each sheet and point to the top or right side of the plan.
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4) The location and elevation of a temporary benchmark shall be shown on the plans, or if the benchmark is not
within the proposed area of work it shall be referenced by number and location and the plans shall also provide
alocal benchmark. When practicable, elevations shall be based on the NAVID88 datum. Alternatively, another

datum may be acceptable as the basis of elevations for engineering drawings.
5) Whenever practicable, utilize the Oregon Coordinate Reference Svstem — PDX zone (OCRS-PDX)

international feet as the coordinate base for projects. Alternatively, another geodetic plane system may be

acceptable as the basis for engineering drawings.

6) Plans shall have a vicinity map showing the location of the project, surrounding roadways, nearby driveways,

and major intersections. The stamp and signature of the Engineer responsible for preparation of the plans shall
be on all sheets.

7) The stamp and signature of the Sutrveyor responsible for preparation of the existing topographic conditions
shall appear on the existing conditions plan. The Engineet’s stamp is not required on the existing conditions
plan.

8) Detail sheets shall show all Standard Drawings and special drawings needed for the project. Oregon Standard
Drawings, as applicable, should be incorporated into the plans.

9) Detail sheets shall be submitted for all ADA accessibility features including blended transitions, curb ramps,

crosswalks, medians/traffic islands, sidewalks/paths, pedestrian push buttons and clear spaces. The detail
sheets shall contain the level of detail similar to that found in ODOT Standard Detail DET1720.

10) Plans shall include existing and proposed locations of utility poles, pedestals, vaults, fire hydrants, signs,

mailboxes, fencing, and any other structures within the right-of-way.
11) General notes shall be shown together on one page, preferably the first sheet in the set. The County’s standard

general notes are provided in Standard Drawings N100-N300.

12) Plans shall include any additional information the County deems necessatry.

140.1.1 Plan View Sheets

Plan views shall contain the following items (as applicable). Plan and profile views shall include the items below,

extending 200 feet from project boundaries adjacent to and beyond the proposed improvement:

a) Plan and profile views may be stacked one above the other if desired. Plan horizontal scale shall match the profile
horizontal scale.

b) Right-of-way, property lines, right-of-way centerline, and existing and proposed easements. The plans shall identify
any offset crowns from centerline of the right-of-way.

¢) Construction shall not occur within two feet of adjacent property lines unless approved by the County.

d) Richt-of-way centerline stationing of existing and proposed roadwayvs. Stations shall be based on existing stationin

if available. Show stationing for centerline-centerline of intersections.
e) Subdivision name, approved roadway names, subject property tax lot numbers and adjacent property tax lot

numbers.

f) Existing utilities and structures, including hydrants, pedestals, signs (public and private), mailboxes, light poles,
structures, manholes, drainage structures, valves, meter boxes, power poles, fences, curb ramps, pavement markings,
trees, etc.

g) On both sides of the street across the property frontage and within 200 feet of each property line include the edge
of pavement, shoulders, curb, sidewalk, ditch line, culverts and existing driveways.

h) Horizontal alignment and curve data for roadway centerline and non-parallel curb lines. Curve data shall include
radius, length, and delta.

i) Curve data (radius, length, and delta angle) for all curb returns, with gutter elevations at the P.T., P.C., and quarter
deltas. Top of curb elevations may be shown. Show the location of existing and proposed survey monument boxes
per Section 150.3.

1 Minimum stationing callouts at 100 foot increments, with tick marks at 50 foot increments.

k) Location, station, and size of all existing and proposed storm drains, sanitary sewers and water systems. Stationing
shall be based on roadway stationing, except where specifically required otherwise by sewer or water district.

) Grading plans shall show existing and proposed contours, and high and low points. Contours shall be at a maximum

two (2) foot interval.

m) Placement, elevations, dimensions and slopes shall be shown for ADA accessibility features in accordance with
Oregon Standard Drawings and ODOT Standard Detar/ DET1720.
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n) location and description of existing and proposed survey monuments.

0) Typical sections of all roadway sections and drainage channel sections.
p) Pavement restoration considering the impacts of each utility associated with the development. The location of the

saw cut line. Pavement restoration and saw cut line location shall be based upon Standard Drawings U270 through
U290.
q) Pavement tapers as defined in Section 250.6.4.

r) Signing and pavement marking plan as necessary per Sections 270 and 280.

140.1.2 Profile View

Profile views shall contain the following items (as applicable):
a) Stationing, elevations, vertical curve data and slopes for proposed roadway centetline. Existing centerline elevations

shall be shown. Estimate and label existing vertical curve data.
b) Gutter elevations shall be shown when gutter slope does not parallel the centerline profile.

¢) Where super elevation is employed, both curbs shall be profiled. As an alternative, a super elevation diagram or

table may be acceptable.

d) Fxisting ground line at proposed roadway centerline. Fxisting ground line shall extend a minimum of 200 feet
beyond the proposed improvement.

e) All existing and proposed storm drains, sanitary sewers, and water systems. Include pipe size, material, length,

slope, manholes, inlets, invert and rim elevations, and outfalls.
f) All existing and proposed storm, sanitary, and water lines, and utility crossings.
¢) Bxisting and proposed flowlines of ditches and drainage ways. Flowlines shall extend a minimum of 200 feet

bevond the proposed improvement or to the nearest acceptable outfall.

140.1.3 Half Street/Cross Section Views

Half street/cross section views shall contain the following items (as applicable):

a) Half street design shall include the information required in Sections 140.1.1, 140.1.2 and 225.6.

b) Half street designs require full street cross sections at 25 feet on center extending 200” beyond the property lines
and across the frontage. The cross slopes shall be labeled with the stationing, and indicate the existing cross slope
bevond the centerline to the opposite edge of pavement, the pavement width, elevations at centerline, crown, saw

cut line, and gutter line or existing edge of pavement.  The maximum allowed grade break within the transition
between existing and proposed cross slopes is 2%.

c) Additional cross sections may be required by the County when warranted by the complexity of the road design.

140.1.4 Stormwater Report & Drainage Calculations

a) All stormwater reports and drainage calculations shall be stamped and signed by an Engineer. Complete calculations
shall contain, at a minimum, the following:
1) Map of the drainage basin showing areas contributing to each inlet.
2) Design assumptions and parameters.
3) Nomographs and charts used to determine time of concentration and rainfall intensity.
4) Calculations for convevance svstems, water quality facilities and detention facilities as applicable.
5) Downstream analysis as applicable.
6) Provide an executive summary that references the design elements included in the report.
b) For full criteria and requirements for drainage, see Chapter 4 of these Standards.

140.1.5 Other Requirements

Design elements and assumptions used for roadway design shall be included on the plans or submitted in memorandum
form to the County. The following information shall be provided, as required:
a) Geotechnical or Soils report (see Section 252 for requirements).

b) Pavement design.

©) Structural plans and calculations shall be submitted for all proposed structures that are not under the purview of
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the Building Codes Division. Comply with the requirements of Chapter 5 of these Standards.

d) Other required technical data and reports including traffic engineering analysis, etc.
e) Environmental reports and permits as required by law.

140.1.6 Other Reviewing Agencies

The design and construction of public and private improvements within the County mav involve numetous federal,
state and local agencies, utility districts, and private utilities. It shall be the applicant’s responsibility to coordinate the

design, permit process, and construction with the applicable agencies, districts, and private utilities.

140.1.7 As-Built Plans

The applicant shall be responsible for providing as constructed drawings for all improvements including all construction
changes, added and deleted items, location of utilities, etc. The as-built plans shall be submitted to the County at the

time of initial paving or prior to building occupancy, and shall include at a minimum, the following.
a)  As-built plans shall include and address the requirements of Section 140.

b) As-built plans shall include field survey data by a I.and Sutveyor that provides the actual invert and rim elevations
of all sanitary and storm sewer systems within the project.

©) As-built elevations that vary from plan elevations shall be shown on the plan by striking a line through the plan
elevation and listing the field verified elevation adjacent to the plan elevation. Elevations shall be as-built at a
tolerance of 0.05+ feet.

d) Applicant shall submit one set of as-built plans stamped and signed by an Engineer. The as-built plans shall include

the entire approved plan set. As-built plans shall be submitted as dwg and pdf format via one of the methods of
Section 130.3.2.

140.2 Entrance, Utility and Right-of-Way Permit Submittals

Comply with requirements found at https://www.clackamas.us/engineering.
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SECHONIASECTION 150 - SURVEYING

150.1 General

These StandardsStandards, the Oregon 5 Standard
Specifications for Construction, and QRS—ZQQ—H—Q-B%ORS 209.140155, define the requlrements for protecuon of existing
survey monuments during any construction and setting new survey monuments following construction of new
roadways.7,

+0)

150.2 Existing Survey Monuments

a) Anyone who notices or causes an existing section corner, quarter corner or donation land claim corner
monument or accessory, to be in danger of damage or destruction by any construction, shall notify the County
Surveyor in writing, not less than ten (10) working days prior to construction. The County Surveyor shall
reference the monument ptior to construction and replace it following construction. The County Surveyor shall
be reimbursed by the applicant for all expenses from said replacement.

2yb) In accordance with ORS 209.150, fe+as-subsequentyamended);-any person or public agency removing,
disturbing or destroying any survey monument of record in the office of the Ceounty Ssurveyor or Ceounty
Celerk shall cause a registered professional Iland Ssurveyor to reference and replace the monument within 90
days of the removal, disturbance or destruction. The registered professional Lland Ssurveyor referencing and
replacing the monument shall do so in the same manner that is provided for public land survey corners according
to ORS 209.140 and shall notify the Ceounty Ssurveyor of that action within two business days. The costs of
referencing and replacing the survey monument shall be paid by the person or public agency causing the removal,
disturbance or destruction.

c) __Any project that involves the reconstruction or realignment of all or a portion of a public road shall be required to
comply with ORS 209.155.

by
A—

150.3 New Survey Monuments

a)

ay1) Centerline monuments shall be installed at all centerline intersections of roadways (including intersections
with existing roadways), P.C.’s and P.T.’s of each curve, and at all centers of cul-de-sacs, turnarounds or as
required by the County Surveyor to sufficiently monument the right-of-way or a required easement.

+2) Monuments shall be set by a Land Surveyor.

233) When monuments atre set by a Land Surveyor, they shall file a record of survey complying with ORS
209:2500RS 209.250 and any additional requirements set forth by the County Surveyor.

4) The County requires centerline monument boxes to be used meeting the requirements of the County
Surveyor. Requirements can be found at the Surveyor’s swebsitewebsite. Any monument box used that has
not been approved by the County Surveyor will be required to be removed and replaced at the expense of the
applicant.
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3yb) Monument boxes shall cEomply with Standard Drawings M100 or M200.=eex

4
SECTIONASECTION 160 - DEDICATION OF PUBLIC RIGHT-OF-WAY AND EASEMENTS

160.1 Requirement for Public Easement

As a condition of approval for a development, the County may require that additional road sight-efsvayright-of-way
or other public easements be dedicated in support of the proposed development_to meet standard cross sectional
elements. The determination of the right-of-way and easement widths and types will be made upon review of the

development with the requirements for dedications identified via land use requirementsinthe-Conditions-ef Appreval
or as 1dent1ﬁed in the dedication review ﬁ}&t—fevtew—processes The-requirement-toimproveroad-widthsand-publie

>
= y O 2

160.2 County Approval Required

State law and County policy require evidence of County approval before a dedication instrument of a public easement

can be recorded per —ORS 92.014.prevides-that:

160.34 Development Permit Required

A Development Permit is required to ensure County acceptance of any required improvements with a dedication.

%Auu HPpoR—thec=S A

d é atf i S .Deﬁrunon of standard road right-of-
way Wldths by roadway functlonal classlﬁcatlon are provlded in Sf&ﬁéﬁ-fd—Df&wﬂﬂ@ﬁ—Gl—l—@—t@—%@Standard Drawings

C110 to C140. However, eutdevelopmenteommunityis-aware-that-within-the Countyroad-system-there are special
districts and projects that require road designs specific to those areas. Details specific to these developmentareas can

be found in the Ceunty?s-Ceomprehensive PlanComprebensive Plan.

a) In the case of the requirement to dedicate a Permanent Public Utility Easement (PUE) or combination of another
easement that includes a PUE, an elght (8) foot wide easement along the entire abuttlng rlght -of-way of all front
lot lines. ;-4 : g a
as—éeﬁ&ed—m—@R—S—?%—?—It should be Nnoted that storm and sanitary l1nes are not perrmtted w1th1n a PUE.

b) Additional easements for signing, slopes, and pedestrian facilities may be required by-the-Countyunderthe
eonditons-ofapprevalvia land use requirements or during construction plan review.

A
160.6-5 Public Easement Dedication Process
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a) Typical easements that may be required for dedication by plat or by a separate instrument (standard easement
form) may include, but are not limited to:
ay1) Permanent Right-of WayRight-of-way Easement for Road Purposes
B)2) Permanent Public Utility Easement
€)3) Permanent Sign, Slope, Public Utility and Sidewalk Easement
&)4) Permanent Storm Drainage Easement

&yb) Depending upon the eenditions-efapprovalrequirements of the project, one or more of the above easement
dedications may be required.

£¢) In addition to the aforementioned easements, an applicantthe-develepment may be required to provide proof of
recorded access from a public road through the proposed development to an abuttinge+ parcel as noted in Seetienr
2Section 220.2.

& If proof of said-reeiproeal-pass-threneh access casement cannot be proved or has not previously been
created, then-the developmentpareelan applicant will be required to dedicate a pPermanentreetproealaeeess
easementtHasementfortneressand Heress for the benefit of the abuttinger patcel on the face of the plat. If
created by separate document, this form may be obtained &em—ehe—Pdg-hPef—Wav—See&e&ef—fhe—Dep&f&ﬂeﬂke%

Franspertationand Development{BTDfrom Engineeringy and reference the process below in Seettea—+Section
160.8.

by
160.67 Dedication of Public Right-of-Way and Easements Oen the Plat

2) Ded1camons of rlght of- Wa; and easements on a plat shall meet all regulrements of Secuons 160.1 through 160.5

b) Dedlcauons of easements shall be shown on the plat and meet the requlrements of the . zéBQZDO—Seeﬁeﬂ
1007 Seetton1067.

€
160.78 Dedication of Public Right-of-Way and Easements Outside of the Plat

a) Dedication of richt-of-way and easements created by separate document outside of the plat shall follow Sections
160. 1 through 160 5.

b) Easement dedications eutside-oftheplat-that are required to allow for development shouldkalt be acquired and

recorded prior to issuance of a Development Permit.

¢) Prior to acceptance of right-of-way orand public easements, -ereated-by-a-separate-document{easementformy);
plans shall-besubmittedte-themay be reviewed by the DTD Planning and Zoning Division to determine if a land

use approvallieation is required. The design and construction of the resultant roadway may proceed pursuant to
the requitements of these StandatdsStandards and in conformance with all applicable land use conditions.

d) The easement forms are available for use from theRight ot WaySeetonbingineering-efDFD.

¢) When requested by DTD, each easement shall be accompanied by an appropriate Exhibit “A” and “B.” Exhibit
“A” is the written legal description of the easement area, and Exhibit “B” is the map depicting the area of the
legal description. Both exhibits shall be stamped and signed by a Land Surveyor.

f) If the applicant’s representative developerorowner’ssurveyorot-engineerinefirm-has not previously provided
Exhibits “A” and “B” to the County, theRight-efWay-Seetionlingineering ef55FB-can provide copies of
previously recorded exhibits that were acceptable to the County.

@) The developer{erownesapplicant will be asked to provide documentation supporting the easement signet’s
authority to execute land rights documents on behalf of the corporation or other representative organization.
The develeperapplicant may also be required to provide a copy of the ownet’s current vesting deed.

h) Easement forms, with exhibits, shall be submitted to the-County Right et Way-Seetionlingineering for review and
approval, prior to obtaining signatures on the easement {s}-forms.

i)  Acceptance and recording of the-easement-dedieation{sydocuments will be provided free of charge by the County.
P
SECTFIONASECTION 170 - DESIGN MODIFICATIONS & ADA EXCEPTIONS
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170.1 Design Modifications

2) Itis not the objective of these standards to limit the creative efforts of eEngineers in providing alternate solutions

to specific problem areas or to relieve the responsibility for professional engineering judgment.

2yb) Practical dL\lUI] lﬂ()dlfILAIl()ﬂ\ tlmt preserve-eesmmunity; the function and safety of the roadway system and
benefits to aesthetics, resource protection, ease of maintenance, and livability

are encouraged

alc CHCOULaged.
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c) Approval of non-compliant or alternate specifications and standards under the purview of theReadwayse
StandardsStandards may be requested utilizing the following process This process does not apply to land use
requirements or “Conditions of Approval Zgcnerated through aﬁvﬁ&ﬁd&rés—tﬂ—thc Loninganid-BDevelopmest
Orditairee/ DO or the Comprehensive Plan-wh i

ADA excepnon process follows_the the—d-tffefe&f procedures aﬂd—are—detar

5 oY

170.1.1 Modification Request Submittal

a) Requests to rnodlfy de51gn standards shfdl utilize the ““Clackamas County Design Modification Request®” form

b Dheﬁ{d—bes&bmﬁted—m—wmmg—te—]%ﬂg{ﬁeeﬁﬂg;
geﬁefa-l-l—y—Demgn Modlﬁcatlons are mlcally submitted ptior to land use application approval or early on in the

design process when related to capital construction.:

ayb) Land use conditions of approval are commonly written so that there is little, if any, ﬂexlblhty after land use
approval. For this reason, it is imperative that teew
modification requests be addressed prior to land use approval. If a design modification is requested after the land
use conditions of approval are issued, additional application for a modification of the conditions of approval or a

new land use apphcanon through the Planning Depattment-and Zoning Division may be required. Fhissveitten

170.1.2 Criteria for Modification of StandardsSrandards

The County may grant a modification when the use thereof does not compromise public safety or the intent of the

County's standards and any one of the following conditions are met:

a) The subject standard is deemed not applicable in the particular circumstance.

b) Topography, right-of-way or other geographic conditions impose an environmental concern or provides a
constraint for constructability and an equivalent alternative, which can accomplish the same design intent, is
available.

©) A minor change to the standard and the modification is required to address a specific design or construction
constraint which, if not enacted, will result in an undue hardship.

d) The proposed modification does not compromise safety, function, appearance and maintainability based upon
sound engineering and technical judgment.

e) The modification is not in conflict with land use requirements.

170.1.3 Review

a) Type I modifications shall include, but not be limited to, geometric design and the modification or omission of
standard roadway cross section elements. A Type 1 modification requires a higher level of scrutiny than a Type 11
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modification.

b) Type Il modifications shall include, but not be limited to, sight distance, access spacing, number of accesses,

intersection angle, etc.
¢) The request to modify design standards shall be reviewed first by Engineering technical staff who shall make one
of the following decisions:
1) Approve as proposed,
2) Approve with changes, or
3) Deny with an explanation.
d) Design Modification approval shall not constitute a precedent for use at other locations.

170.1.4 Appeal

Applicants may appeal the Engineering technical staff's decision to the Transportation Engineering Manager. The
Transportation Engineering Managet's decision may be appealed to the Road Official, whose decision shall be final.
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170.2 ADA ExceptionsXCEPTIONSPROCESS

The County has adopted the PROWAGPROIW.AG standards for ADA accessibility within the eeusntFpublic rights-of-
way_and easements under the jurisdiction of Clackamas County. PROWAGPROW.AG provides justifications for
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exceptions to the standards for new construction and for alterations to existing ADA accessibility features. Exceptions

are required for any accessibility feature beine-proposed-byeitheraprivate partyorinaCountysponsered

improvement-that cannot meet the requirements due to a physical constraint identified in the following sections.
Crosswalk closures are also reviewed under the ADA exceptions process.

170.2.1 Exceptions for New ADA Accessibility Features

Exceptions to full compliance with eeuntyadepted PROWAGPROIWAG standards can only be granted for a limited
number of physical constraints preventing full compliance. If an exception is required for a particular feature, efforts
must be made to ensure that other elements are accessible-te-the-extentpractieable. Exceptions for non-compliance
with the PROWAGPROW.AG standards for new ADA accessibility features can only be approved when full
compliance cannot be achieved due to terrain or historic features. Where the State Historic Preservation Officer or
Advisory Council on Historic Preservation determines that compliance with a requirement would threaten or destroy
historically significant features of a qualified historic facility, compliance shall be required to the extent that it does not

threaten or destroy historically significant features of the facility PROWAGPROW . AG R202.3.4).
170.2.2 Exceptions for Alterations to Existing ADA Accessibility Features

Where existing physical constraints make it impracticable for altered facilities to fully comply with the ADA
requirements—eomphaneerequirements, compliance is required to-the-extentpraectieable-within the scope of the
project. Existing physical constraints include, but are not limited to, underlying terrain, right-of-way availability,
underground structures, adjacent developed facilities, drainage, or the presence of a notable natural or historic feature

PROWAGPROWAG R202.3.1).
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170.2.3 ADA Exception Request Submittal

a) Exception requests shall be submitted on the “ADA Exception Request” form. Hxception requests shall only be

submitted at the following points in the process:

1) Requests for exceptions to waive the requirement for a new ADA accessibility feature as part of a
development shall be submitted and acted upon prior to land use approval since land use conditions are
typically written with little or no flexibility.

2) Requests for exceptions to requirements for a particular element should be submitted during plan review and
must be acted upon prior to permit issuance.

3) Regquests for exceptions to requirements can be submitted during construction if physical constraints are
identified that were not included in the design. In such situations, the project Engineer shall prepare a revised
design that maintains accessibility to the greatest extent practicable, and that exception must be acted upon
prior to construction of the accessibility feature.

4) Exceptions shall not be provided for noncompliant features after construction.

b) FHxception requests that are submitted shall be reviewed by Engineering. The Transportation Engineering

Manager will make the decision to approve or deny the requested exception. The Transportation Engineering

Manager’s decision may be appealed to the Road Official, whose decision shall be final.

D g0 &—a O1TOW

SECTIONIASECTION 180 - CONSTRUCTION INSPECTION

180.1 General

The applicant shall provide the County with i access and be furnished with ever
reasonable facility for inspection of the work, is in accordance with the requirements and intent of the plans,
specifications, permit conditions and land use requirements (collectively known as “the permit”).

180.2 County Inspection Authority and Duties

A County inspector will be assigned to each project to inspect materials and work performed. Such inspection may

extend to anv or all parts of the work and to the preparation and/or manufacture of the materials to be used.

The County inspector is not authorized to:
a) Revise, alter, or relax requirements of the permit.
b) Direct how the work is to be performed.
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The County inspector has the authority to:
a) Inspect work performed and materials furnished, including without limitation, the preparation, fabrication, or
manufacture of materials to be used.
b) Reject deficient materials or work. The inspector may advise the applicant or contractor of any faulty work or
materials; however, failure of the inspector to advise the applicant or contractor does not constitute acceptance or
approval.

¢) Temporarily suspend the work for safety deficiencies for safety issues, lack of compliance with the permit, or if
the requirements of a private primary inspector are not being fulfilled per Section 180.3.

d) Recommend revisions or revocation of the permit per Section 130.3.8.
e) Allow work to proceed after deficiencies have been corrected.
f) Exercise additional delegated authority.
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180.3 Private Primary Inspection

180.3.1 Developer Engineer Agreement

In some cases, privately funded inspection services are required. These inspection services are more comprehensive

and intensive than County inspection services and are the responsibility of the applicant and Engineer of Record
(13 >
(“EOR™).

When a private primary inspector (PI) is required, the applicant shall enter into a “Developer Engineer Agreement”
prior to Development Permit issuance to have the BOR responsible for primary inspection services. This may be
through a representative of the engineering firm or other qualified third party inspection company. Utility Permit
work proposed by a public utility may provide public utility engineering staff to satisfy this requirement. The
applicant shall be responsible for primary inspection services of all improvements permitted by Engineering at no cost

to the County. A private PI shall not have a corporate ownership or have real property interest in the development

for which the improvements are required. At the close of the project, the EOR shall certify that the project was

constructed in accordance with the permitted work.

180.3.2 When a Private Party Inspector is Required

A private PI is required in the following cases:

a) Development Permit: all commercial, industrial, institutional, multi-family development and residential

development of more than three parcels

b) Utility Permit:
1) More than 1,000 longitudinal feet of disturbance within the UGB.
2) More than 2,500 longitudinal feet of disturbance outside the UGB.

3) Night or weekend work is involved.

4) Disturbance, alteration or replacement of any ADA facility/component.
5) Trench plowing,

6) Installation of a utility suspended from a bridge under County jurisdiction.

¢) When a Development Permit requires a private PI and an Entrance Permit is required, the private PI shall assume
inspection for the Entrance Permit if the Development Permit has not been finalized.

d) Fven when a private P is involved, the inspection checklist still requires certain County inspections.

180.3.3 Private Primary Inspector Authority and Duties

[l
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The private PI shall perform the following duties:

a) Monitor construction activity and inspect work and materials furnished to ensure construction per the permit, and
to reject defective materials or workmanship.

b) Provide a “Daily Inspection Report” to be submitted to the County on a weekly basis during periods of active
construction. If the reports become more than four weeks in arrears, or are significantly lacking information, the
County inspector may temporarily stop work. The permit will not be closed out without receipt of all inspection
reports. The inspection report shall include at a minimum:

1) Permit number

2) Name of inspector

3) Date and time of arrival and departure

4) Weather conditions, including temperature

5) Description of construction activities

6) Statements of direction to stop work, reject materials, or other work quality actions

7) Perceived problems and plan of action taken

8) Final and staged inspection results

9) Record of all material and soil types and conditions

10) Record of locations of cement amended base and cement amended soils within the project (these locations
shall be shown on the as-built construction plans).

11) Record of review of test results

12) Record of review of ADA inspections

13) Record of pavement grade and depth measurement by street stationing
14) General remarks including citizen contact or complaints received

15) Record of review of inspection requirements of the inspection checklists and other inspections required by
the work
c) Notify the County inspector two business days before the start of construction or resumption of work after
shutdowns.

d) Temporarily suspend the work for lack of compliance with these Standards, land use requirements, permit

conditions, plans, specifications and/or safety deficiencies.

e) Communicate critical issues to the County inspector including proposed changes, significant construction

problems, property owner disputes or complaints, need for County inspections, etc.
f) Ensure County approval prior to the commencement of work affected by any revisions.

A private Pl is not authorized to:

a) Revise, alter, or relax the requirements of the permit.

b) Direct how the work is to be performed.
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a) All testing réguired bLX the County shall be at the applicant’s expense.
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b) Testing shall be in accordance with the most recent edition of the ODOT Manual of Field Test Procedures.
©) Special testing shall be at the expense of the applicant and performed by a qualified testing firm. The applicant
shall give County inspector not less than two business days’ notice prior to special testing.
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180.5 Required Inspections of ADA Accessibility Features

a) All ADA accessibility features, including but not limited to sidewalks, paths, crosswalks, curb ramps, medians,
traffic islands, signs, and pedestrian traffic signal accessibility features including clear spaces shall be inspected for
compliance with ADA requirements. No project shall be accepted as complete without documentation prepared
by the County inspector showing that all ADA accessibility features meet requirements or have a previously
approved exception per Seetten-tSection 170.2.
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b) Forms Inspection - The forms inspection shall determine if the forms and survey marks for an accessibility

feature are placed in such a manner to meet requirements. The contractor shall provide a signed written record of
the dimensions and relative elevations of the forms for an ADA accessibility feature prior to placement of

pavement using an inspection report form supplied by the County. A diagram of the ADA accessibility feature

shall be provided and at least one photo of the forms prior to fabrication. Dimensions of all sides of the
accessibility feature shall be measured with a steel tape and compared with the approved design. The height of the

curbs and any corners shall be determined in relation to the lowest point on the accessibility feature using a level.

The completed forms inspection report provided by the contractor including diagram and photos shall be
included in the proiject file.

c) PePost fabrication inspection - The post fabrication inspection shall determine compliance of the accessibility

feature with all ADA requirements. The inspection shall be conducted using the standard county inspection
checklists and required measurement tools and techniques. Dimensions and curb heights shall be determined
using standard methods. Slopes shall be determined using the ODOT specified 6 inch and 2 foot smart levels
with multiple slope measurements taken for each feature and the highest slope used to determine compliance.
Anv element that fails to meet required PROWAGPROWAG standards shall be replaced by the applicant and re-
inspected for compliance. If it is determined that an ADA feature does not comply with PROWAGPROWAG

standards, the applicant shall have the option of appealing that determination. For the appeal the builder shall
retain an-independentOregonlicenseda Land Ssurveyor to conduct a survey of the ADA accessibility feature and

prepare a plan showing actual elevations and slopes for the accessibility feature. If the survey plan demonstrates
that the accessibility feature meets PROWAGPROWAG standards the applicant will not be required to replace
that accessibility feature. If the survey plan demonstrates that the accessibility feature fails to meet
PROWAGPROWAG standards, then the accessibility feature shall be replaced at the applicant’s expense and re-
inspected for compliance.

180.6 Inspection Requests

A minimum of two business days’ notice shall be provided for inspection requests via the method described on the
permit, which also lists the required inspections. The required inspections are based upon the inspection checklists.

Even when a private PI is involved, the inspection checKklist still requires certain County inspections.

180.7 Failure to Obtain Inspection

1f the County inspector is not able to inspect the work after proper notice, the applicant shall take measures to
reschedule the work. Work that is completed without the required inspections per the inspection checklist, as dictated
by the permit ot as required by Section 180.4 is subject to rejection and/or Code Enforcement procedures of the

County Code.
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SECTIONISECTION 190 - PERFORMANCE SURETY, WARRANTY AND ACCEPTANCE OF WORK

190.1 196-+-General

To ensure the acceptable completion of permitted roadsiay access deainase private; or public
improvements, a Performance Surety and/or Warranty BoadSurcty shalbmayv be required and integrated into the

fespeeﬁvea—Deve{epmeﬂ{—Pefﬁcm—Peﬁt—m—HﬂhﬁPPefmﬁthe Entrmccrmg Sections Permlt

a) A Pperformance Ssurety shall be required prior to:
1

Issuance of a Utility Permit for mainline utilities or other utility work that significantly impacts the existin
roadway except when performed by a “public utility company or municipal authority” per County Code

7.03.130.E. If at any time, an existing roadway is left in disrepair and is a hazard to the traveling public, the
County reserves the right to repair the road and call the benad-oruseacashacknowledeementsurety to cover

the cost of repairing the road. If the Pperformance Ssurety is redeemed to repair a road during the course of a
project, an additional surety may be required by the County;:

2) Issuance of a Development Permit impacting an existing roadway under the jurisdiction of the County. If at
any time, an existing roadway is left in disrepair and is a hazard to the traveling public, the County reserves
the right to repair the road and call the bond-oruseaeashacknowledeementsurety to cover the cost of

repairing the road. If the Pperformance Ssurety is redeemed to repair a road during the course of a project, an
additional surety may be required by the County;

3) Issuance of a Certificate of Occupancy when all improvements required by the Development Permit and the

land use requirements are not completed and accepted; or

—Recordation of a plat when all improvements required by the Development Permit and the land use
reguirementsconditions are not completed and/or accepted.
4

£oDPiolse L\ D e L tloos 1o £ pial oL ]
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——A Performance Surety may be required prior to itssuance of a Right of Way Permit for events that have a
strong potential of damage occurring to thetead-or right—of-—way-durinethe-event.
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b)

may-berequired-byvthe-Countr-Substantial Completion of residential partitions and subdivisions shall be achieved
prior to acceptance of any surety for guarantee of work to record a plat. Requests for acceptances of a surety for
guarantee of work without achieving Substantial Completion will be evaluated by Engineering using the criteria in
Section 190.24-% if minimum fire, life and safety issues are met.

D
d
a
d
|«
ob
i
d
ob
T
m
a
o
a
a
d

No Performance Surety or Warranty BeadSurcty will be required for Entrance Permits or Right-of-Way

Permits except as noted above. A Cash Acknowledgement surctys may be required as part of an approval period

extension for Entrance Permits per Section 130.3.7.
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190.2134 Substantial Completion for Development PermitsSubdivision-eflzand

Substantial cGompletion is achieved at-thwhen:e-eonclusion efthe-initial roadwayimprovementand shallmeeteach

sblic rioht of gy Qi ant pen PREPRy
CPHoHCTHIent—O0—Wway 1111pLUV\,111\,11L arecomp

a) Al required right-of-way dedications and easements have been accepted or are shown on the final plat.
b) The sanitary sewer mainline and service laterals under subject roadways are constructed and accepted.
The roadway drainage system is constructed and accepted. including i ity 1D A-faetlity when
required.d=

d) The water main line and service laterals are constructed and accepted and water is available for fire suppression.
¢) The eas eleetrieand-communieationfranchise utilities and/or conduits are installed and accepted.

9) %eﬂ—I:I-DA—ts—feetmed—fThe pavement wear course is installed-e+Fehefirstlift of pavementisconstructed-of;
wheaneoddDAdsrequired. +If pavement is not required, the full gravel structural section has been placed and
propetly compacted.

@) Allsy other land use or Development pPermit conditions required to be met prior to plat or occupancy approval
are completed.
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h) The EOR shall complete, stamp and sign a Certification of Compliance and Completion. By stamping and

signing the Certification of Compliance, the EOR is certifying the items required for Substantial Completion are
complete and installed as per the thereguirementsapproved plans. A Certification of Compliance and

Completion will be requlred for all structures per Chapter 5.

vt Lea avegioadd
Oy CO OO0 L/Ll\al 1TZ CTY

190.313 Performance Surety

Acceptable Pperformance Ssureties include a Performance Bond or Cash Acknowledgement.
a) _Performance Bonds shall be provided only through State regulated surety companies while assignment or

commitment of savings or loan proceeds shall be through State regulated financial institutions.
2yb) A Cash Acknowledgment is a Ceash Ssurety held directly by the County.
byc) A Developmentet’s Agreement shall accompany the-all tvpes of sureties and be recordeds.

€
190.3.1% Surety-Forms

All sureties and Developmentet’s Agreements shall be submitted on forms provided by the County and are subject to
review and approval by County Counsel.

190.3.214 TimeframeSuretyinEffeet

Sureties shall be in fellfereeand-effect at the time of plat approval or issuance of a Ceertificate of Oeccupancy and
threugh-until County acceptance of the improvements resulting in release of the surety.

190.3.31:5 Surety-Amount

a) The financial amount established for the Performance sSurety shall be equal to 12525% of the estimated value of
the improvement.

2yb) An Engineer’s guantity-estimate is required and shall be roved by Engineering-sesess
templatcenrrentuniteosts. A contractor’s bid or estimate is not acceptable. The surety shall cover the County’s
cost for completing the work on behalf of the applicant including project management. -

¢) 'The minimum amount for Pperformance bend-sSureties shall be $10,000. The minimum amount for all other
sureties including the Cash Acknowledgment shall be $2,54;600-00.

d) Any work that is financially guaranteed that-and is located on private property shall provide a temporary

construction easement to the countv that may be terminated expires-upon completion and acceptance of the

improvements.

Clackamas County Roadway Standards 64


https://www.clackamas.us/engineering/roadway.html

e) Engineering will not approve more than one surety reduction throughout the life of the project, not including the
reduction of Pperformance Ssurety to the Wsvarranty Ssurety.

190.42 Maintenance and Warranty Period for Development Permits

a) The warranty period will begin when all improvements, with the exception of street trees, are accepted by the

County.

b) The applicant shall provide a Wxrarranty Ssurety as part of a Development Permit for work located in a public

d o Soeaat £ .11

T re—regs ot oy 4]
TWO-Veatr-pertoarotrtRe-guarantec-orarotnetr uu;.uun,uu,uw

©) The required =\Warranty Ssurety, as detailed above, shall be valued at 25% of the Engineer’s estimate and
approved by Engineering.

d) If there are remaining improvements to be constructed, the Wxvarranty Ssurety will also include a Poerformance
Ssurety. All outstanding performance items shall be guaranteed at 125%. This combined surety may require the
minimum warranty period to be extended tofer two years frombevond the date all performance improvements

have been completed.

e) The County may require an extensions of the Wxrarranty sSurety/maintenance period for more than the

minimum required if the required improvements show signs of failure during a final inspection and the surety is
sufficient to cover the costs.

f) The Wavarranty Ssurety does not expire and may only be released after a final inspection has been completed and
the minimum warranty period has elapsed. At the time of final warranty inspection, any items not completed or

maintained to County standards will be included in a punch list provided to the applicant and/or guarantor. These

items shall be addressed prior to the release of the Wsvarranty sSurety.

190.5 Maintenance and Warranty Period for Utility Permits

a) Public utilities who serve as the applicant for Utility Permits ebtained-byHeanehise Uity Owrers-will not have
warranty period% as their trenches are guaranteed for life per County Code Section xxx. Upon final inspection
and acceptance of the work, the permit can be closed at that time. In order to qualifty for this warranty
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iselesedeout—Contractors Abnlxmo on bthdlf ()f the public utllltleS—FfaﬂehrS-&@WﬁefS must be on an authorized

list provided to Hngineering from the Hranehise-Ownerpublic utility. These trenches are still guaranteed for life
by the public utility per County Code Section xxx

b) Utility Permits obtained by geseral-contractors or heme-ewners-private parties will have the warranties specified
in County Code Section 7.03.110 and 7.03.120.
c) The warranty period Wlll begin when the all improvements are accepted by the County.

d) When related to a Development Permit, the Wxsrarranty sSurety/maintenance requirements will extend for a

minimum of threetwo years for work located in a public right-of-way under the jurisdiction of the County-pes

190.63 Acceptance of Work

ay———Prior to County acceptance of the improvernents and release of_the allsuretiesPperformance Ssurety and/or
W xc\—armng Surct;beﬁé(mamtenance perlo the followmg shall occur:

a) The applicant shall perform a thorough cleaning of the roadway surface and storm drain system.

b) If a private PI is required, the PI shall conduct an inspection of the improvements.

c) If the private PI indicates that the work is complete, the EOR shall-shall complete, stamp and sign a “Certification
of Compliance and Completion.” By stamping and signing the Certification of Compliance and Completion, the

EOR is certifving the items are complete as per the requirements.

d) The County shall conduct an inspection of the improvements.

e) The County shall make a determination of completion in conformance with the permit.
The applicant shall repair any damage caused by the construction of the work to anv public roads, private roads
and/or property that is not part of the project as well as any identified haul routes per Section 225.6.

@) Any deficiencies resulting in non-acceptance of the work permitted in the Development Permit shall be identified
in writing on a final-punch -list and presented to the exnerordeveloperpermitholderapplicant with a date named

for correction and completion.
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h) Upon correction of the noted deficiencies and the determination that all work is in conformance with Ceunty
Standardsthe requirements, repeat steps a) through c).

i)  The County shall conduct an inspection of the improvements

When:15£ the improvements are found complete

and the work %\-—1—1—1—1% J@&accepted, the Pfy_erformance Ssurety will be released and the period for warranty will begin.
k) Once the warranty period has passed, and there are no defects in workmanship found by County inspection, the

Wxrarranty Ssurety will be released.

190.74 Acceptance of Roads fer-CeuntyMaintenanee

When the permit requirements are metis- and the warranty period is over and all sureties have been released, the
County will then accept the road right-of- way as dictated by the road’s clasmﬁcatlon

190.85 Nonperformance of DevelepmentPermit

Failure to complete the project swithin-the-times-eutinedin-theprior to expiration of the Development Permit and
Utility Permit shall be construed as nonperformance and may be considered a a-violation of the prejeet’s-Conditions
ot Approvalpermit. The surety mayshall be demanded in order to bring the project to completion. If compliance is
not achieved, the file-shallpermit will be forwarded to the CedeEnforcementDivisionCode Fnforcement Division
for enforcement. Development Agreements shouldalt not be extended unless there is adequate surety to guarantee
the improvements through thedextended period.
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CHAPTER 2 - ROADWAY DESIGN & CONSTRUCTION

“REFERENCES 26
SECTION 2SECTION 210 — GENERAL

Chapter 2 establishes the technical requirements associated with roadway design and construction.

a) Tor the safe and efficient travel of all users of the transportation system.

b) To meet or exceed the minimum design guidelines referenced herein. Considerations will be made to best
accommodate interrelationships of existing and proposed roadways, topographic conditions and the land use to
be served by the roadway.

¢) To flexibly consider roadway context with regard to the mix of users, adjacent land use, type of traffic, traffic
volume, and speed of traffic to be carried.

d) To implementthecomply with the cross sectlon elements illustrated in the ZD@ZDO Gempfeheﬁ&we
P-}aﬂCombre/)emwe Plan and the CIP. :

Coanciderationessall ] la ] ] ] Jatne of aciotin 1. 1. lrae o4 peo il
coftStatrattons H-be-faaeto-best-accommoaatenterreattons HPS-Or€XtStiigafa luulnn\.u foaaways;topogtape
J <

e

g S E€X1S T rZn :

PR ool Qoo 1o N1 Cloclegimmac R tonal Caneae NIe 1 C 4z DI ad Tlebon (o z¢]
CoOmtHt eSS OuRyStac v Iinageswracs aras I CSTOfar SORtet; Tt T1O0G SOt ty ratatnaotroaft‘otrowtn
Man 4 e A lag
vrafrage et e as;as—€2 alnl;l\_n.

¢
Thaca Standae. o et aq tad o =] Load aleaead oo coca b caca bhocic +he L +] 4 LEcpeinn e
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SECHON-2SECTION 215 - FUNCTIONAL CLASSIFICATION & REGIONAL STREET DESIGN
GUIDELINES

a) The functional classification of existing and planned roadways has been established by the GemprebesnsivePiarn
Chapter 5—TFeansportationComprebensive Plan, Chapter 5 - Transportation. Design standards for new roadway
construction and existing roadway improvements are based on these functional classifications. The functional
classification of a roadway determines how the roadway will be designed-by-definineroadwayeross-seeton;
destgnspeed-and-acecesseontrok,

ayb) Functional classifications of individual roadways can be found on Maps ¥2a%-24-5-4a and ¥-2bV-2b-5-4b of the
Comprebensive Plan. Descriptions of each functional classification can be found eaFable V-2Fable V-2Chapter 5
of the Comprehensive Plan.

——Roadway design shall consider the Regional Street Design Type Guidelines as described per Comprebensive Plan
policy 42:6-5.0.5 as illustrated in-Fable VAT able VA and MapV-3Man V-3 Map 5-5

Q
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d) CoemmunityPlannineAreasCommunity Planning Areas, -as referenced in the Comprebhensive Plan, exist-thathave
exceptions to these StandwrdsStandards._Otherwise, Standard Drawings C110 through €140 shall be used for

design of roads under the jurisdiction of Clackamas County.

e) Use of Urban Alternate 1 and 2 sections per Standard Drawing C110 may be considered on very low volume

roads or roads that cannot be extended, and where the alternate street section would better accommodate:

1) Sustainable surface water management solutions such as low infiltration planters and basins, swales, ponds,
rain gardens, trees, and minimal disruption to natural drainage systems;
2) Preservation of existing significant trees and native vegetation;

3) Preservation of natural terrain and other natural landscape features; and
ey4) Existing development.

£) Al other roadway design shall comply with these S#asdardsS tandards.

a = a -
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SECTFION2SECTION 220 - ACCESS MANAGEMENT

220.1 General

a) _Access management -for private accesses or public intersections is required to improveensure safety and efficiency
of traffic ﬂow for users of the transportation network and to balance those needs with hvablhty, econorny and

b) The locauon and number of roadway intersections and other access pomts shall be planned, coordinated and
controlled by Engineering.

2 —DBy the nature of the roadway functional classification system, higher speed arterial streets require the highest
access management restriction tending toward less access. Lower speed collector streets and connector streets

require less restrictive access management. Local streets require very few access management restrictions and
tend towards more frequent access.

d) FChapter 10 of the Comprebensive Plan provides various standards for access within certain Community Planning
Areas;-Chapter1+0. Within those plan areas, access shall be determined according to the Comprehensive
PlanComprebensive Plan.
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220.2 BDrivewavy-Access Spacine-StandardsStandards

Accesses are subject to the sight distance standards of Section 240, the design requirements of Sections 230 and 330,
and this section. Accesses that are not compliant with these requirements may not be approved. Fxisting accesses
may be required to be removed or modified in order to comply with these requirements.

220.3 Access Spacing Standards

Drivewayaeeess-Accesses subject to a land use approval and those subject to spacing standards per the Entrance

Permit Matrix shall adhere to the minimum spacing shall-adhkeretorequirements of Tables 2-1 or Table 2-2 =xx-exeept
%eia—aﬁv—ef—the—eeﬁdmeﬂs-efand rcqulremcnts of Seetion2Section 220.4.3 —&fe—met—Fe{—bfeﬁesed—dﬂ*‘ewaﬁ—aﬁé

accesses on the south side of a road when an access on the north side of a road is proposed), access spacing shall be

Planned roadways are those illustrated in the

roadway.
transoortation system Dlans. or those aDDroved as Dart of an approved development not yet constructed.

Comprebensive Plan, other local

Table 2-1. Minimum Access Spacmg Inside the UGB

Functional Classification Full access spacing [Restricted access spacing*

Major Arterial 500 250
Minor Arterial 250 150
Collector 150 100
Connector 25%% N/A
Local 25%% N/A

Table 2-2. Minimum Access Spacing Outside the UGB

Functional Classification Full access spacing

Major Arterial 500
Minor Arterial 400
Collector 300
Connector 200
Local (Non-Residence District) 100
Local (Residence District) 25%*

*1f approved, restricted access spacing implemented typically by raised median only

N/A = Restricted access not considered on these roadways

**Access shall be placed a minimum of 100 feet from any intersection with an arterial roadway.
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220.43 ExeceptionsAdditional Access Requirements-to-Fablesex

The following exeeﬁ&eﬁscondmons apply in addmon to the requirements of—suﬁefeeéesuﬁefseée—t-he—feqﬂifemeﬂfs—ef
Tables 2-1 and 2-2sxx:

a) Existing or proposed accesses sub]ect to land use approval shall first take access to the lower functional classified
roadway unless evidence or an engineering study establishes that access(es) to the higher functional classified

roadway are needed for safety, circulation, to address topographv or environmental constraints, or are otherwise a
benefit to the public. Fxisting accesses where ADT is increased by ten or lessfewer trips are not subject to this
standard if the sight distance standards of Section 240 are met.

b) Parcels or contiguous parcels under the same ownership shall be limited to one access except on local or
connector roads where the number of accesses is not limited if sight distance and access spacing standards are
met.

©) Accesses subject to the Entrance Permit Matrix that provide the only access to a parcel or contiguous parcels
under the same ownership shall comply requirements of Table 2-1 or 2-2 to the extent feasible. First priority will
be given to achieving adequate sight distance per Section 240, second to access by functional classification per
220.4(a) and (b) and third to access spacing requirements. Based on the judement of the Road Official, the access
will be placed in the safest location.

d) Commercial, multifamily and industrial developments that can comply with spacing standards to collectors and
arterials may request additional access but shall establish that the proposed access is/are needed for safety,
circulation, to address topography or environmental constraints, or are otherwise a benefit to the public.

¢) Reciprocal access easements may be required even if these standards are met in order to promote connectivity
and to reduce conflicts on the public street system.

f) On roadways with an ADT greater than 1000 and outside the UGB, additional access(es) mav be permitted on
collectors, minor arterials and major arterials for logging, agricultural, and accessory structure use when sight
distance, functional classification, and spacing standards are met, and for all uses when needed to address safety,

circulation, to address topography or environmental constraints, or are otherwise a benefit to the public.

o)  On roadways with an ADT less than or equal to 1000 and outside the UGB, additional access(es) mav be
permitted on collectors, minor arterials and major arterials for all land uses when sight distance, functional
classification and spacing standards are met.

h) Conflicting access movements within the 95th percentile queue of any traffic movement of an intersection may be
reason to deny, relocate or restrict access. A traffic study complying with Section 295 will be required if this is a
likely issue.

1) Accesses that serve only emergency vehicles are exempt from these requirements. However, these accesses shall
be gated.

) Accesses, other than those to a local or connector roadway, that require any vehicle to back onto a public roadway

are prohibited.
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220.53 Roadway Intersection Management

: —nNew developments that will require construction of new streets teshall provide
full street connections at mtervals of no more than 530 feet, where feasible. If full street connections are not feasible

at such intervals, require-accessways for pedestrians, bicyclists or emergency vehicles at intervals of no more than 330
feet shall be provided. Exceptions mayv be made where there are barriers, including topography, railroads, freeways,

pre-existing development, existing easements, or environmental constraints such as streams and wetlands.”

No public roadway/public roadway intersection may be offset by less than 100 feet unless approved per
Section 250.8.3.

Comply with requirements of Section 225.1.
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~
Table 2-1. Urban Public Intersection Access |Mulder, Deana - DTD:
I added Urban

Functional Classification of Proposed Subordinate Roadway
Functional Classification of TLocal/Private
Existing Primarv Roadwayv Major Arterial Minor Arterial Collector | Connector Roadwavs
e T R s T R R T S 3 — Pk P

Minor Arterial Yes Yes No*

Collector Yes Yes Yes
Connector Y es Yes
Local Yes
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220.68 Modification Considerations

a—All access requests not meeting these standards for access shall include a scaled site plan and a traffic report if
required by Engineering. The scope of the development will determine the information required and shall
comply with Seetters+70Sections 170 and 295295. The evaluation of the access request will consider the impacts
that traffic generated by the proposed development will have on through traffic, traffic patterns, traffic queuing,
and safety-inthearea.

a)

by—If approved, access may be restricted to right-in/right-out movements or other movement restrictions. ;-afe-thesn

O ce a a—a aaarasS—o aD atra—Spa F-StatraaraSo aD

Table 2-3. Commercial, Industrial, Multifamily Maximum Number of Private Driveway Access

Estimated Development ADT

Functional Classification of |ADT < 2500 > ADT >
Existing Roadwavs 2500 5000 5000 > ADT

Principal Arterial*

Major Arterial® 0 1 2
Minor Arterial® 1 2 2
Collector

Connector Aaess Determined by Table 2-4
Local

Notes: All proposed driveways must meet access spacing of Table 2-4.

#No access allowed unless no altemate access 1s available
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Table 2-4, Commercial, Industrial, Multifamily Minimum Private Access Spacing*

Functional

Classification

Full Access
Spacing (feet)

Restricted Access

Spacing (feet)

Principal Arterial

Major Arterial 200 200
Minor Arterial 500 300
Collector 150 150
Connector 100 N/A
Local 100 N/A

*If access 1s approved by Engineering per Section 170, access movements may be restricted as necessary.

N/A = Aaxess restrictions not mmmon]vernp]oveH

e e e R
P

Driveway SN

s 360747576600 | 3607ATE6600 | 32522507425 | ata
Rural By 2 ata
Corner
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ks e 22 = e
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SECTION2SECTION 225 - ROADWAY DEVELOPMENT

225.1 Future Extension of Roadways Related to Development

a) When required bythe AP O-orand-or-the-Comprehensive Plansbv land use approval, a proposed development
shall construct a publicCeuntystandard roadway, or private roadway acceptable to the County, to the boundaries

of the development to permit future development or division of adjoining land, in order to promote connectivity.
b) A roadway master plan may be required prior to approval of the location of a roadway stubbed to the current

development boundary to ensure connectivity of the future roadway system and to retain the development

potential of adjacent land. This master plan shall consider topographical and geographical information and

assume maximum development consistent with existing zoned densities.—Fhisplanshall-consider Comprehensive

©) NeW pubhc roadwaysstreets that are stubbed to ad]acent property Wlth future potential extension may require the
construction of a temporary turnaround, depending on the length of the dead end street and/or the-the
of rightefwayright-of-way for the or future

turnaround.

d) PNesspublic streets that cannot be extended shall end in a County approved cul-de-sac or turnaround.

&)

&
225.2 Termination of Roadways/Dead End Streets (Cul-De-Sacs, Turnarounds & Hammerheads)

Dead end streets may be allowed when deemed appropriate by Engineering and shall meet the following minimum

criteria:

a) Dead end roads are allowed on local and private roads only.

b) Dead end public roads should terminate in a cul-de-sac. Alternate designs may be considered on a case by case
basis depending on topography, length, ADT, or other design constraints.

¢) Dead end streets are allowed only where topography or pre-existing development precludes roadway connections.

d) A roadway ending in a dead end shall be as short as possible, having a maximum length of 400 feet, serving not

more than 18 dwelling units.:
e) 'The length of the roadway ending in dead end shall be measured along the centerline of the roadway from the

near side right-of-wav of the nearest cross street to the farthest point of the dead end right-of-way.
f) Dead end streets longer than 400 feet may be approved if no other means are available for development of the
property and special provisions are made for: public facilities, pedestrian and bicycle circulation and emergency

service access and vehicle turnaround.
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@) For dead end streets less than one hundred fifty (150) feet in length, sidewalk is required on one side only, but

shall include the entire turnaround area.

h) Cul-de-sacs shall conform to Standard Drawing C300.
i) For alternate termination designs see Standard Drawing C350.

225.3 Opening or Upgrade of Unimproved or Substandard Public Right-Of-Way to Benefit Private
Access

An existing ummproved or substandard pubhc rlght of-way may be opened, upgraded, or improved for vehicular
v d A De itsubject to a permit. Requirements include:

a) Applicants for the improvement shall bear all costs inclusive of survey, engineering, construction and
maintenance.

b) Subsequent to this investment, no proprietary rights or exclusive use to the funded improvement will or could be
granted within the public right-of-way.

e—Case-by-case County-interpretation of construction standards based on the proposed use is necessary to define
the extent of construction-within-thefixedaligament, location and width of available existing right-of-way
consistent with the proposed use or impact.

o

d) The applicant may be required to dedicate additional right-of-way or easements along the property frontage and at

the terminus as deemed necessary by engineering to comply with County standards.
¢) If satisfactory access cannot be constructed within the available public right-of-way, the applicant has the option

of acquiring additional right-of-way as required or may seck an alternative private access.
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+2)
225.45 Off-Site Access StandardsSrandards

On a case by case basis, the County may require construction of improvements within existing off-site (beyond a
development site’s frontage) public rights-of-way in order to provide adequate safe access to newly created lots or
parcels or for other development. —resultingfrom-aland-use-deeision—If Engineering determines that off-site
roadway improvements are necessary to achieve minimally adequate and safe traffic flow, such improvements may be
required before Engineering can recommend approval of a proposed development.

S <)

RPN pafae £\
afncereret o

o
TST

1 rogan ot cadgerd :Q
ACTEERCY - SCHvICeaceess

;

225.56-1 Street-Structural and Surface Road Improvements Related to Development

a) The County cross section standards of Standard Drawings C110 to €140, community plans in the

rekenstveComprebensive Plan or design equivalents, shall be applied to the roadway design and constructed in the
course of the development or redevelopment along the site frontage and extended to an off-site roadway as
established in site specific land use requirements.

b) Road right-of-way or easement width dedications for roadway or public utility purposes along the site frontage
(see Section 160.5) is required to meet the adopted cross section width and any additional width identified in a
traffic impact analysis.

Frontage improvements shall

ically be desioned and constructed to the standards cross section.
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e) The extent of frontage improvements tvpically are based on providing a half street improvement. Occasionally, a
situation may call for more than a half street improvement and will be determined based on:

A Plon e

£l

Com dacien
e COMP Ao GeSigi <

3

rad 1o o] PPN
teaHtne-€outrsSe-ot

1) Location of the existing pavement in relation to the sightefswayright-of-way;
+H2) Pavement width;
233) Pavement condition;
334) Centered crown, offset crown, shed or other;
45) Cross slope;
530) Road grade;
6y7) Elevation of existing curbs within 300’ of the property lines, including aeress-thestreetopposite the
development.
a—The extent of offsite tapers will be determined per Seetien-Section 250.6.4 3235¢and by_the need to:
b idthof deni -
—Matchingan-offseterown;
H
1) Match an offset crown;
2) Matchisg to existing grades and cross slopes
By—When a Ha-fec in licu of frentage-improvements (“FILO?) is allewed-andis-ehosenpaid,thes a development’s
site frontagetheroad willneedtoshould allmeet minimum widths Histed in Table 2-32222,
@) When FILO is paid and the minimum -frontage improvements are sotreguiredexisting, the applicant shall still

provide roadway improvements compliant with utility restoration standards of Chapter 7 and Standard Drawings
U275 to U290.
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Table 2-3. Propertional-Frontage Improvement Guidelines

Required Frontage Improvements
Type of Development Inside UGB Outside UGB
Cell Towers, Solar Facilities None None
Std or
Partitions, Marijuana subject to land When FILO is paid: Std
\ i i X X ) . .
X Eullstd-R/W with Min Fallstd-R/W., Min 20' clear roadway
use, Duplexes, Triplexes ; . ;
- * 16' paved & Min 20' clear
roadway
Adjacent to local/connector: Std Exll
Std ste-R/W, Min. 20' clear roadwavé&:
Short Subdivisions (4-10 lots)
Std Adjacent to collector/arterial: Std
Long Subdivisions (11+) Std Std
Commercial/Industrial /Institutional /
N . Std Std
Multi-Family

Std = Dedicate half street right-of-way and construct standard half street cross sections per Section 225.5.a and
225.5.b
Std R/W = Dedicate half street right-of-way per Section 225.5.a and 225.5.b

cquired to provide an analysis of the pavement and base structural sections

h) The applicantdeveloper may wilk-he «

to determine the structural section and the current condition of the road. When required, tFhe analysis shall

include:
1) Surface Defects
Raveling & Loss of Surface Acoreoate

i
ii. Flushing
2) Surface Deformations (due to a weak sub-base or instability in the pavement)
i. Rippling and Shoving
ii. Wheel Track Rutting
1. Distottion
3) Cracking (caused by either thermal stresses or weak base)
i. Longitudinal Wheel Track Single and Multiple, Alligator
1i. Centerline Single and Multiple, Alligator
iii. Pavement Edge Single and Multiple, Alligator
iv. Transverse Single and Multiple, Alligator
V. Longitudinal - Meandetr or Mid-lane
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D) The County will review the analysis to determine if an overlay, grind and inlay or full depth reconstruction is
warranted based on the existing conditions of the road, the proposed construction impacts and the ADT with the

added deevelopment. Different causes of the pavement condition will warrant different remedies.

1 Ifan existing County or public road terminates along a development’s frontage without the benefit of a cul-de-sac
or turnaround and the roadway cannot be extended, the development shall construct a full County cul-de-sac per
Standard Drawing C300 or approved turnaround per Standard Drawing C350.

k) Newly created public roads or improvements to existing public roads mav be required to be accompanied by a
maintenance agreement with a HOA or equivalent unless annexed into a city or will become part of a special road
district per ORS 371.305. If required, the HOA or equivalent shall establish fees that are adequate to maintain all
improvements located within the right-of-way. The stormwater facilities shall be included in the maintenance
unless the stormwater regulatory authority agrees to maintain them.

225.6 Construction Haul Routes

Construction activities for some developments should not deteriorate roadwavs classified as local roads, which are

more susceptible to damage due to reduced maintenance and/or structural section. Clackamas County

Transportation Maintenance performs annual pavement condition reviews on county maintained roads and may be
able to provide a Pavement Condition Index (PCI) rating for the road but not necessarily at the project site frontage.

Temporary construction access via an Hntrance Permit may be granted to avoid impacts to local roads.

Residential subdivisions, commercial, industrial and multifamily developments that utilize a local road as a haul route

for construction or will otherwise impact a local road may be required to improve those roads. If during the work or
at the conclusion of work, there is any visible deterioration or drop in PCI of 8 or more the applicant may be required

to provide an overlay, grind and inlay or other sufficient improvement to restore the roadway to as good as or better
than before the work was initiated.

Should this be required, the applicant shall provide the following:

a) An exhibit depicting haul routes and the location of the construction entrance(s) for all construction equipment

and materials if an existing local road will be utilized prior to intersection with a collector or arterial;
b) Such routes may be subject to possible restrictions or conditions to protect existing infrastructure and address

traffic impacts;
©) An existing conditions PCI from County Transportation Maintenance, if available;

d) Photographic/video evidence of the conditions before and after construction;

e) Core samples, as requested, of the pavement and base section, before and after construction;

f) A financial surety of not less than $10,000 or 125% of the cost estimate for addressing anticipated infrastructure
improvements along the haul route, whichever is greater, prior to Development Permit issuance;

g) Temporary measures to limit further deterioration of the roadways that are currently in poor or very poor
condition prior to Development Permit issuance; and/or

h) The applicant shall maintain affected roads at an acceptable and safe level throughout the work.

225.7 Creation of a Private Roadway

In certain circumstances, creation of a private roadway may be the only reasonable method and alternative to provide
access to the proposed lots or parcels. If connectivity and access to adjacent properties is not an issue, private
roadways, as addressed in the ZDO, may be permitted. The following shall apply:

a) Design and construction of a private roadway shall be consistent with the design standards for public roads,
except as noted in these Standards regarding widths, cross section and design speed, and in no case shall
improvements be less than minimums set out in Standard Drawing R100.

b) Provisions should be made through a formal maintenance agreement or equivalent to ensure private responsibility

for future maintenance.
c) Private roadways and their respective easements shall be distinguished from public roadways and any reservations,

restrictions, and maintenance agreements related to the created private roadways shall be described in the land
division plat or deed records.
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d) The need for utilities and roadway drainage shall be considered.

SECTION 230 — RESIDENTIAL, AGRICULTURAL & LOGGING DRIVEWAY DESIGN

230.1 General

The following standards shall apply to the design of residential, agricultural and logging driveways approaching public
or private roadways. County Code Section 7.030.240 provides some exceptions to the requirements below. The

Entrance Permit Matrix provides additional requirements.

230.2 Standard Drawings

Driveways that intersect with a proposed or existing sidewalk or other pedestrian facility shall meet ADA accessibility
requirements and should be constructed in conformance with the applicable standards depicted in the most recent
versions of Oreson Standard Drawings RD725, RD730, RD735, RD740, RD745, or RD750. Residential, agricultural and
logging driveways shall be constructed in conformance with the applicable standards depicted in Standard Drawings
D250 through D700. The County shall determine the specific driveway detail, based upon the existing and planned

imfy rovements.

230.3 Provisions for ADA Accessibility of Driveways

a) All new or altered driveways required to meet ADA accessibility standards shall meet the PROW.AG standards for

a Pedestrian Access Route whether or not the driveway is connected to sidewalk or path.

b) The driveway shall provide a connection on both sides to existing or planned sidewalk or path, at a location
identified by DTD.

¢) The pedestrian access route across the driveway shall be at least 5 feet wide perpendicular to the direction of
pedestrian travel with a cross slope of no more than 2% and a grade in the direction of pedestrian travel that does
not exceed the grade of the adjacent street.

d) The edge of the pedestrian access route on the driveway shall be flush with the adjacent sidewalk or path with a
vertical surface discontinuity of no motre than 4 inch.
e) Ifitis necessary to provide ramp(s) connecting the driveway pedestrian access route to the adjacent sidewalk or

path, the ramp shall have a running slope in the direction of pedestrian travel no more than 8.33%, ramp length
not to exceed 15 feet, and cross slope no more than 2%.

f) 1If the driveway serves commercial uses and is 50 feet or more wide, or stop controlled, or both, truncated dome

texture contrast shall be provided perpendicular to the direction of pedestrian travel on the sidewalk on the
transition from the adjacent sidewalk or path to the driveway on both sides. The truncated dome texture contrast

shall extend 2 feet in the direction of pedestrian travel and completely across the sidewalk.

Seetion-HMAC-&
BASE
AGGREGATE)::
T KT
HestingFvents D D Ne-eoresneeded
Eull Std-or
BILO%:
Partittons_Marijuana;2-3 Plexes RAY with Min | elear wheel track every-3002
16 paved-&
Min20" clear
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230.4 Driveway Vertical Geometry

a) For residential driveways, the average driveway grade shall not exceed 12%, and no grade shall exceed 15% for
gravel driveways or 20% for paved driveways.

ayb) All grades in excess of 12% shall be approved by the emergeneyservice-providessfire district.

Byc) The grade break for all driveways shall be a maximum of 9%. Grade breaks in excess of 9% shall require vertical
curves with a minimum K value of one (1).

eyd) Vertical transitions shall be designed for the design vehicle to not “bottom out” at minimum. The functionality
of the intersecting roadways shall be considered to ensure that vehicles on major roadways are not excessively
slowed or endangered by driveway operations.

eje) For residential driveways, vertical clearance shall not be less than +4feet:13.5 feet.

ef) Steep uphill driveways having greater than a ten percent grade shall be constructed with diagonal water bars
(berms) to assure that water from uphill properties is directed into the ditch line. In drainage situations which will
not be remedied by valley gutters or water bars, it is the responsibility of the owner to construct ditches, etc., to
prevent damage to the roadway or danger to the traveling public.

H
230.5 230-5-Driveway Horizontal Geometry

a) Standard driveway throat widths for agricultural and logging driveways and residential driveways vary from a
minimum of 12 feet to a maximum of 35 feet at their intersections with public roadways. Driveway widths
should be minimized. A truck turning analysis should accompany any design modification requests.

b) Horizontal clearance shall not be less than 20 feet for driveways subject to fire access requirements.

c) Minimum centerline curve radius shall be 50 feet for driveways subject to fire access requirements.

5yd) Turnaround geometrics shall conform to Standard DeawineE350Standard Drawing C350 or €36C300, as
applicable.

6)
230.6 Driveway Structural Capacity

For driveways subject to fire access requirements, rRoadway base, bridges, and culverts shall be capable of supporting

a 75,000 pound fire truck. Bridges-and-some-culvertsrequire-a-building-permit:See Chapter 5 regarding requirements

associated with structures such as walls, bridees and other structures.
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230.7 Emergency Services

a) Al residential and agricultural driveways longer than 150 feet in length shall be desioned to provide for fire access
and shall be provided with an emergency vehicle turnaround area at or near the driveway termination.

b) Residential and agricultural driveways with a travel surface less than 20 feet wide and in excess of 400 feet in
length shall have a turnout every 400 feet per Standard DrawineCStandard Drawing C350 at locations approved

by the loeal-emergeneysersdeeproviderfire district.
c) Gates shall be placed a minimum of 30 feet from back of sidewalk or edge of pavement. If queues are likely to

extend into the travel lane of the nearest roadway, then a queuing analysis shall be provided per Section 295.
Gates may require the approval of the fire district.
23d) Exceptions to these standards are illustrated in the Entrance Permit Matrix.

3)
230.8 Driveway DrainageSurface Water

a) _Surface water runoff shall not be allowed to flow along or across an access or entrance from private property
onto the travel surface of the roadway.

b) Driveways and buildings that increase impetvious surface by the thresholds described in Chapter 4 are subject to
stormwater management requirements.
©) Requirements for erosion control shall be addressed per Chapter 4.

230.9 Driveway Culverts

a) All driveways on non-curbed roadways shall have culverts for proper road drainage unless Engineering
determines that they are not required.

ayb) Culvert installations are gemerally-typicallv not required on paved and curbed roads. The installation of driveway
culverts to control surface runoff shall be required as deemed necessary by Engineering.

byc) Driveway cEulverts shall provide a minimum 12 inch inside diameter. Larger culverts are required based upon
the design calculations and under the following conditions:

ey1) Culverts shall be designed to convey storm water from the contributing basin for the 25 year storm at full
build-out of the basin.

12) When the existing storm sewer culverts above and below the proposed driveway entry are a larger diameter
than 12-inches;

233) When there is evidence that sesere-erosion has occurred in the roadside ditch;

334) When there is other evidence to show that a larger diameter would be appropriate.

45) Bedding requirements for concrete and metal culvert pipe shall never be below the Class C bBedding
sSpecification contained in the OregonStandardSpeciticationsfor-ConstraetonOregon Standard Specifications for
Construction.

530) Storm sewer culvert shall have enough aggregate and/or pavement cover to support HS-20 loading per
Standard DrawineDStandard Drawing D250.

6y7) Notwithstanding the requirements of this subsection, ORS 368.251 to 368.281 shall govern storm sewer
culverts and the accompanying entry structure.

8) Culverts shall be maintained in good condition so the flow of storm water is not impeded.

7

230.10 Intersection Angle
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230.11 Permit Requirements

An -Brivesray-Entrance Permit or Development Permit, whichever is applicable, shall be obtained from Engineering.

230.12 Inspection Requirements

Comply with requirements of Section 180.

230.13 Intersection Sight Distance Requirements

Interseetionsight distancerequirements-ofComply with requirements of Seeder240Section 240.shallbermet:

230.14 Maintenance Requirements

The maintenance of existing driveway entries within the right-of-way, including culverts, aggregate, and driving
surface, shall be the responsibility of the owner of the prepertpropertvy being served by the driveway. Maintenance
must be performed so that the entry doesis not become a hazard- including the responsibility of ongoing management

of private property and the right-of-way to maintain sight distance per Section 240. Additional requirements are
provided in County Code Section 7.03.

SECTION2SECTION 240 - SIGHT DISTANCE

240.1 General

Sight distance shall be determined and approved gegerally=in accordance with the procedures as stated in the current
AASHTO “A Policy on Geometric Design of Hz(gbu/@/x mzd Streets” or AASHTO’ “Guidelines for Geometric Dengﬂ of Very Low-
Volume 1ocal Roads (ADT < 400)”. 2 s A : - -
medifted-below:

240.2 240:2-Sight Distance — Standard

a) Comply with the requirements of County Code Section 7.03 which requires that no person shall place objects in the
right-of-way or private property in such a way that they limit ISD or SSD per Table 2-6 to 2-10.

b) Adequate intersection sight distance (“ISD”) and adequate stopping sight distance (“SSD”), per Tables 2-6, 2-7,
and 2-8, should be provided at all existing intersections and shall be provided at all new intersections.

©) Adequate intersection sight distance (“ISD”) and adequate stopping sight distance (“SSD”), per Tables 2-6, 2-7,
and 2-8, should be provided at all proposed accesses and existing accesses that are subject to land use approval that
increase in ADT by 21 or more.

d) Sight distance at intersections and accesses to very low volume local, connector and collector roadways with a 20

vear entering volume of less than or equal to 400 ADT and meeting the eligibility requirements of Table 2-9 may
be based upon Table 2-9.
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e) Existing access subject to land use approval where ADT is increased by 20 or fewer trips shall provide adequate
SSD per Table 2-10.

f) EBxisting access not subject to land use approval but subject to a permit shall maximize ISD and SSD by removing
visual obstructions located on the applicant's property or located in the road right-of-way.

o) Proposed access to parcels or contiguous parcels with no other access and not subject to land use approval but
subject to a permit shall maximize ISD and SSD by removing visual obstructions located on the applicant's
property or located in the road right-of-wav.

h) Adequate SSD should be provided along all roadways per Table 2-10 except very low volume local roads, which
mav be based upon Table 2-9.

1) Adjustments to the sight distance tables of these Standards for street erade, design vehicle, ot other factors, with

regard to ISD and SSD requirements, shall be made per AASHTO guidelines.
0 If required ISD or SSD cannot feasibly be achieved, lesser sight distance may be acceptable per Section 170.

An applicant mayv be required to provide evidence that proposed improvements will not create situations where sigcht
distance is made inadequate for other driveways, intersections, or other sections of roadway. If sight distance for existing
driveways, intersections or sections of roadway is already inadequate, the applicant shall provide evidence that sight
distance is not worsened by the applicant’s improvements.

Access that doesn’t comply with the above criteria are subject to denial, removal or modification.

240.3 Existing Offs-site Public Roadway Intersections

Proposed developments subject to adequate safety sequirmentsrequirements ofper the ZBOZDO land-ase-approval
that impact off-site public roadway intersections (public road intersecting another public road) may bearemastbe
subject to ISD and SSD adequacy requirements at those off-site intersections if safety issues_may -mightwondd-result
from the proposed development in the judgment of the Road Official. A development may be found to impact off-
site intersection(s) if the development’s only access or all directions of access to the nearest collector or arterial road
is/are via intersection(s) turning movement(s) with inadequate ISD etapprosch-movementswith-inadeguateor SSD
per Seettorn240-Section 240.72. The applicant may be responsible for submitting data that substantiates trip
movements. The following criteria sas-apply:

a) Developments that add a minimum of 15 daily trips to the inadequate movement(s) at the off-site intersection(s)
may be required to mitigate that/those intersection(s) along at least one route from the site access to the nearest
collector or arterial roadway per the standards of Seetien240-+7Section 240.2 or be denied access; or
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b) Developments that add between five and 14 daily trips to the inadequate movement(s) at the off-site
intersection(s) may be required to mitigate that/those intersection(s) along at least one route from the site access
to the nearest collector or arterial roadway per the standards of Table 2-10 and measured per Seetion246:4Section
240.4 or be denied access; or

¢) Developments that add less than five daily trips to the inadequate movement(s) at the off-site intersection(s) will
only be required to mitigate that/those intersection(s) along at least one route from the site access to the nearest
collector or arterial roadway per the standards of Table 2-10 and measured per Seetten2404Section 240.4 if any
of the off-site intersections are experiencing a crash history related to the inadequate ISD, inadequate SSD or if
the development is anticipated to create signiﬁcant safety issue.

A U | PRCe PR d = Fa N £C CodeS «7ﬂ2’00ﬂvv
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240.4 Intersection Sight Distance Measurement

N ceidarad o0 B
14

CCOTSIaCTICaGTtO DT

ISD shall typieally-be measured from a driver’s eye height of 3.5 feet and 14.5 feet from the edge of the nearest travel
lane (edge line, bike lane line or if neither exits, edge of pavement) to an object height of 3.5 feet above the roadway

surface and measured along the center of a travel lane. —Standard DrawingF300-Hlustrates-several standard-sight

distanee-measurements—Sight distance measurements shall be modified under the following conditions:

a) Where a significant percentage of trucks will intersect a roadway, sight distance measurements may also dictate
compliance with the truck sight distance measurements of AASHTO.

b) At the intersection of a local roadway and a private driveway serving up to two single family residential homes,
sight distance may be measured 10 feet from the edge of the nearest travel lane except where backing maneuvers
are likely to occur.

240.5 Stopping Sight Distance Measurement

SSD shall be measured from a driver’s eye height of 3.5 feet to an object height of 2.0 feet above the roadway surface
and measured along the center of a travel lane.

240.6 Sight Distance Design Speed

Design speed, for the purpose of determlnlng slght dlstance shall geﬂefa-l-l-v—b based upon the guldance of Seet—teﬁ
259—1—28@ct10n 250.1.2. - g
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Table 2-5 Modified ISD Requirements

Major Intersecting Side

Functional Class of Major Roadway |Roadway ADT| Sweet/Driveway ADT VLV SSD90?
Tocal, Connector Total Entering Volume < 400 Applies N/A
Tocal, Connector, Collector, Arterial < 400 < 20 N/A Applies
Local, Connector, Collector, Arterial < 400 > 20 N/A Applies
Tocal, Connector, Collector, Arterial 400 to 1000 < 20 N/A Applies
oo ComrectorSottector—A et 4506 5 fSE-per-Sectromn
TLocal, Connector, Collector, Arterial = 400 = 20 240.2

t Very Low Volume - ISD distance requirements based on Table 2-9 (Very Low Volume Intersection }

2 Stopping Sight Distance (90th Percentile Speed) - ISD distance requirements based on Table 2-10 (Stopping Sight

Distance) and AASHTO equations associated with 90th percentile speed, curve speed + 20, ot design speed + 5 mph

N/A = Not applicable

All ISD measurements shall be made per Section 240.4

Table 2-6 Intersection Sight Distance (ISD) - Left Turn from Stop

Design ‘Speed (MI;IV{) of Intersection Sight Distance (feet)
15 170
20 225
25 280
30 335
35 390
40 445
45 500
50 555
55 610
60 665
65 720
70 775
75 830
80 885

Note: ISD shown is for a stopped passenger car to turn left onto a two-lane roadway with no

median and minor street/ daveway approach grades of 3 percent or less. For other conditions,

the time gap must be adjusted and required sight distance recalculated per AASHTO.
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Table 2-7 Intersection Sight Distance (ISD) - Right Turn from Stop and Crossing Manuever

Design .Speed (MPL) Intersection Sight Distance (feet)
of Major Roadway
15 145
20 105
25 240
30 290
35 335
40 385
45 430
50 480
55 530
60 575
65 625
70 G70
75 720
80 765

Note: ISD shownis for a stopped passenger car to tum nght onto or cross a two-lane roadway
with no median and minor street/driveway approach grades of 3 percent orless. For other conditions,

the time pap must be adiusted and required sight distance recalculated per AASHTO.

Table 2-8 Intersection Sight Distance (ISD) - Left Turn from Major Road

Design Speed (MPH) Intersection Sight Distance (feet)
of Major Roadway
i5 125
20 165
25 205
30 245
35 285
40 325
45 265
50 405
55 445
G0 490
65 530
70 570
75 610
30 650

Note: IS shown is for a passenger car making a left turn from an undivided highway.
For other conditions, the time gap must be adjusted and required sight distance recalculated per AASHTO.
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Table 2-9 Intersection Sight Distance for Very Low-Volume Local and Conmnector Roads

Design Speed (MPH) of Intersection Sight Distance (feet)
Major Roadway 0-100 ADT | 100-250 ADT | 250-400 ADT

15 65 65 65
20 90 95 95
25 115 125 125
30 135 165 165
35 170 205 205
40 215 250 250
45 260 300 300
50 310 350 350
55 365 405 405
60 435 470 470

Note: ADT is based upon 20 year projected entening volume.

Applies to local/local, connector/ connector, connector/local, collector/ connector,
collector/local road intersections only with a 20 year projected ADT of 400 or less.
Intersections with a collector must be found to be functioning as local roadways by Engineering.

Table 2-10 Stopping Sight Distance

Design Speed (MPH) Stopping Sight Distance (feet)
15 80
20 115
25 155
30 200
35 250
40 305
45 360
50 425
55 495
60 570
65 645
70 730
75 820
80 910

SECTION 2SECTION 245 - ROADSIDE & CLEAR ZONE

245.1 General

Roadside and clear zone standards strive to ensure that the roadside remains free of fixed objects and is sufficiently
flat in the event that a vehicle runs off the roadway, enabling the vehicle to recover under 1deal conditions. For
additional information, refer to the-& &

proceduresas-statedin-the-eurrent AASHTO Rogdﬂde Design Guide. —e%eepk&s—medfﬁed—be&ew—

245.2 Clear Zone Measurement

The clear zone width is measured from the edge of the travel lane of the roadway, -e+-e+the fog line or bike lane line.;

245.3 Clear Zone StandardsSrandards
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Minimum clear zone widths are defined by Table 2-11 and are made-enforcedable by Seetion703-090Seetion"FSection
7.03.090(C) of the Ceunty-CodeCounty Code.

Table 2-11. Roadway Clear Zone

INSIDE THE 1IGB OUTSIDE THE UGB
Functional Posted Speed or Design Speed PH) Posted Speed or Design Speed (MPH)
Classification 25 and 55 or 25 and
55 45-50 | 35-40 30 Basic 45-50 35-40 30
under o under
Major Arterial 15 15 10’ 10’ 10 15’ 15 10 10 10
IVIITIOP ATLETT AL INFFaY 15 1Y) 1) 15 15 1Y) 1) 1)
Collector N/A N/A 10’ 7 7 15’ 10 10 7' 7'
Connector N/A N/A 10 7 * 10 10 10 7' 7'
Local N/A N/A N/A | N/A il 10’ 10 7’ 7' 7'
Notes:
Clear zone 1s measured from edge of travel lane or fog line.
N/A = Not applicable
* = See AASHTO Green Boolc discussion on lateral offset for war:m'rpmpﬂf
Table 2-11. Roadway Clear Zone
INSIDE THE UGB OUTSIDE THE UGB
Functional Posted Speed or Design Speed (MPH) Posted Speed or Design Speed (MPH)
Classification 2 55 or 2
55 | 4550 | 3540 | 30 |29 Basic | 45-50 | 35-40 | 30 |22
under under
Rule
Major Arterial 15' 15' 10 10 10' 15' 15' 10' 10 10'
Minor Arterial N/A 15' 10' 10 7' 15' 15' 10 10' 10
Collector N/A N/A 10' 7' 7' 15' 10' 10' 7' 7'
Connector N/A N/A 10 7' 7' 10 10' 10 7' 7'
Local N/A N/A N/A 7' 18" 10' 10' 7' 7' 18"
Notes:

N/A = Not applicable
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245.4 Clear Zone Requirements

a) Fixed objects located along the edge of the traveled portion of the sight-ef=wayroadway should be located outside
the clear zone.

b) Fixed ob]ects are defined by AASHTO s Roadside Dé’ﬂgﬂ Guide_and the County Code.-

245.4.1 Fixed Objects Allowed in Clear Zone

The following permanent objects are permitted within the clear zone under the following conditions:

H—TFrees-with-adiameterlessthanorequaltosixinehesApproved street trees.
a)
a}_)_Maﬂboxes erected pﬂfsuaﬂ{—te—per the Standards for Instalhng Mailboxes on Coung Roads AASHTO s Reomdside

i)_
pe}es— llum1nat10n poles

e) Approved street furniture.

f) Objects permitted by the County Code.
e&—

ejg) Other objects approved or installed by the County.
245.4.2 Embankments and Ditches

New construction of foreslopes and backslopes shouldalt be based upon Standard DrawinesCIH0-to-C140Standard
Drawings C110 to C140. Proposed slopes withinHereslepes the clear zone should be “recoverable.” Slopes that are
“critical” per the AASHTO Roadside Design Guide are-retpersmittedshould be avoided with new construction.

245.4.3 Vegetation

Vegetation shouldall not be allowed over a height of 30 inches in locations where it would limit sight distance per
Section 240. Oand-everhanging tree limbs should al-have a minimum vertical clearance of 10 feet within the clear

zones-as-defined-byFable 2-11. ce—Overhanging tree limbs

shouldalt have at least 14 feet of Vertlcal clearance above the pavement surface over the traveled portion of the

roadway._Measurement shall be taken from pavement surface.

245.4.4 Above Ground Appurtenances

Above ground appurtenances constructed as component parts of any underground utility line should beshallnermally
Jae—located outslde the clear zone andfotwithironefoot ot the sichtofwartineas practlcable —Hngineeringwill

245.5 Clear Zone Exceptions

If fixed objects cannot be moved fromare-propesed-toremainin the clear zone and cannot meet the standards of the
County Code, Sectionssebseetions 245:4245.1 through 245:4-3245.4.3 and Table 2-11, the County may allow the
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obstructions to remain #-theyeanbewith consideration given to adeguately-delineatinged or protecting the objects.ed

SECTION2SECTION 250 - GEOMETRIC DESIGN

The design of public and private roadways shall be largely based upon these StaduresS tandards, the manuals and
standards of SeettenrH5Section 115 and the StandardDrawingsStandard Drawings.

The County resetves the right to restrict specific combinations of hotizontal and\or vertical alignments which contain
steep grades, minimum K values, minimum centerline radii, and broken back curves.
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250.1 General
250.1.1 Roadway Cross Section

a) Standard Drawings C110 to C140 are to generally-be used for the design of roadways under the jurisdiction of the
County. These figures illustrate the required right-of-way width, paved widths, shoulder widths, lane
configurations, easement widths, sideswatk-pedestrian facility widths, planter strips widths, curbs, bike lare-facility
widths, and design speeds for each functional classification.

ayb) Roadway cross sections shall consider the Regional Street Design Type Guidelines as described per Comprebensive
Plan Chapter 5 Peliey12:0-as illustrated ir-Fable- V-4-and-Map V-53.

¢) Community and Design PlansaineAreas exist-are provided in the Comprebensive Plan that have exceptions to these
StaticaredsS tandards.

byd)The Active Transportation Plan, projects adopted in the Comprebensive Plan and CIP should be referenced in
determining the appropriate bicvcle facility.

eye) An urban street section shall gererall=be used on all roadways within the Urban Growth Boundary (UGB) and
within unincorporated communities except as allowed by Engineering.

&5f) A rural road section shall be used on all roadways outside the UGB, unless located within an unincorporated
community.

€
250.1.2 Design Speed

a) The design speed for all roads shall be determined by Engineering.
ayb) The minimum design speed for all public roads shall be 25 MPH.
byc) Design speed shall geserallbe determined or assumed as one of the following:

ey1) Intended posted regulatory speed-plas5-MPH.

+2) Existing posted regulatory speed-phas5-MPH.
233) 85th percentile speed.

2)}4) In the vicinity of a horizontal curve, the advisory speed posting plus 10 MPH

€
250.1.3 Design & Control Vehicle

a) Engineering shall determine the appropriate design and control vehicle for a facility.

ab) A “design vehicle” frequently uses a facility and must be accommodated without encroaching into opposing
traffic lanes.

Byc) A “control vehicle” infrequently uses a facility but encroachment into opposing traffic lanes, multiple-point turns
or minor encroachment into the roadside is acceptable.

d) The Engineer-shall may be required to provide evidence that the design vehicle and control vehicle are
accommodated in their designs.

e) Functional classification, safety and roadway use all play a role in determining the acceptability of lane
encroachment by control vehicles. For example, on a local road, full lane encroachment by a control vehicle may
be acceptable if sight distance was adequate while on a major arterial, such encroachment may not be permitted.

250.2 Curbs

a) When eurbingisarequirementof new-developmentneeded, curbsit shall be-developed-acecordingto-theeriteria
st&&ed—m—fhe—ZD@—Gufbfi—%haH—conform to Standard Drawmszs 5100 to S180, as speclﬁed by Englneermg

: : : : 3 ‘ 3 al-beCurbs may
be omitted when it is demonstrated that surface water quahty and storm water dlscharge considerations can be

better achieved by collection in shallow, grass-lined swales paralleling the roadway and provisions for maintenance
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can be arranged. Additional pavement width along shoulders or on separated facilities shall be shown to
demonstrate sufficient accommodations for pedestrian and bicycle traffic.

2
a—

250.3 Pedestrian Improvements - General

O LS pa

a) All pedestrian improvements i deveatks—p & atedaspha P 3
and-shared-use-paths-perSeetton25033-shall comply with the PROWAGPROIWAG standards for a pedestrian
access route. The specific provisions of the PROWAGPROW.AG standards for pedestrian access routes can be
found in the “Sidewalk/Multiuse Path — ADA Design Review Checklist.”””

b) SidewalkPedestrian facilities arets required within the UGB and unincorporated communities. —SidewatkislP

edestrian facilities are not required outside the UGB except within unincorporated communities.

c) If richt-of-wav ot public easement is adequate and a development is required to construct a pedestrian facility, the

development is required to connect to an existing pedestrian facility that is terminated mid-block and within 15
feet of the proposed pedestrian facility, the development shall connect to that pedestrian facility. The
development shall be required to construct the connecting pedestrian facility and associated improvements
including curb, drainage and landscaping and comply with Section 250.3.9.

d) On roadways with an anticipated ADT of less than 400 where pedestrian facilities would otherwise be required,

pedestrian facilities may be provided on only one side.
widths are found in ZDO Section 1007. However, compliance with Section 250.1.1

<}

¢) Minimum pedestrian facilit

is required.
Pedestrian facilities within the public richt-of-way mav have a running slope in the direction of pedestrian travel

equal to the grade of the adjacent roadway. Pedestrian facilities outside the public right-of-way may not have a
running slope in the direction of pedestrian travel in excess of 5%.

250.3.1 Sidewalks

Sidewalks should be designed to comply with Standard Drawing S960.

—Fheneedforsidewatksis-determined- by £ADO-Seetton1007%

Clackamas County Roadway Standards 99


https://www.clackamas.us/engineering/roadway.html

250.3.23 Shared--Use (Multi-Use) Paths

a) As an alternative or in addition to sidewalk and separated bike facilities, shared use paths may be allowed ia
appropriatecireamstanees according to the criteria of the ZP29ZD0O and as part of conditions of approval of
development or allowed as part of a County initiated project.

b) The location of planned shared use paths is provided by Map 5-3 -and—of the Comprebensive Plan.

e—The required shared use path width varies from an unobstructed minimum width of eight-te-twelreten feet
depending upon anticipated use.

ec) These circumstances will consider relative anticipated use of the facility, topography, preservation of significant
trees, safety, and rlght of- way

kyd)Shared use paths under County jurisdiction shall be constructed of concrete.

1
250.3.34 Cycle Tracks__

Separated pedestrian facilities constructed at the same grade as a cycle track shall be physically or visually separated
from the cycle track. The design of these facilities should be based upon Standard Drawing S960.

250.3.45 Landscape Strips

pedestrian facilities shouldalt be located adjacent to a

landscape strlp or other physlcal buffer frorn vehlcular traffic unless otherwise approved.
: : 2 ke—Landscape strip width shall be determined

per Sfaﬂéafé—Dfawmgs—Gl—}O—MQStandard Drawings C110- 140 or by the Comprebensive Plan.
byc) Landscape strips shall include landscaping elements of Seetten255Section 255.

€
250.3.55 Right-of-way and Easements

All roadway improvements including sidewalks, asphalepaths;cvcle tracks, and shared use paths shouldkalt be
constructedexist within the public right-of-way. These improvements may be located within a public easement if

approved.-e+-a-dedieated-easement:

250.3.66 Horizontal and Vertical Clearance

A minimum horizontal clearance around any obstacles shall be areund-ebstacles-ofatteastS+feet-compliant with
PROWAG and shalt-be provided on all sidewa pasated-asphaltpathsa athspedestrian facilities
areund-any-obstaeles.

The minimum vertical clearance above a sidewalk ;-asphatepath-or shared use path is eight feet.
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250.3.77 Pedestrian Facilities Cross Slope

The cross slopes of pedestrian facilities perpendicular to the direction of travel shall be designed for 1.5% but not
exceed 2% per ADA requirements as identified in the “Sidewalk/Multiuse Path — ADA Design Review Checklist.””-

At any location where the route of pedestrian travel requires crossing a curb, a curb ramp shall be provided. Two curb
ramps are typically required at each intersection corner, with one curb ramp to serve each direction of pedestrian
travel. Curb ramp considerations include:

a) Curb ramps are to be placed as near as possible to continue the natural path of pedestrians using the adjacent
sidewalk.

by—

FIFFFTT

H—
b) Design of curb ramps shall comply with ADA requirements as identified in the “Curb Ramp — ADA Design

Review Checklist.” Tvpical curb ramp designs are shown on Oregon Standard Drawings RD755, RD756 and RD757.

Typical designs for a ramp to allow pedestrians to transition from the end of a sidewalk, separated path or shared
use path to the road surface are shown on Oregon Standard Drawing RD754.
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¢) For pedestrian facilities proposed to end mid-block that do not connect to an existing pedestrian facility, curb
ramps shall be provided as such:
1) Atboth ends of the new pedestrian facility when the proposed construction length exceeds 100 feet.
2) At one end of the new pedestrian facility when the proposed construction length is between 50 feet and 100

feet.
3) No curb ramps if not required by 1) or 2).

d) For pedestrian facilities proposed to end mid-block that connect to an existing pedestrian facility, curb ramps

shall be provided as such:

1) At the end of the new pedestrian facility when a curb ramp already exists. The existing curb ramp, even if

located off-site from a development, shall be removed and replaced with appropriate curb and landscaping.

2) At the end of a new pedestrian facility when the proposed construction length exceeds 50 feet.

3) No curb ramps if not required by 1) or 2).

e) Exceptions to the ADA requirements for curb ramps may be requested using the process identified in Section
170 in cases of physical barriers that make full compliance infeasible.

250.3.9 Curb Ramp Closures

a) A crosswalk may be considered for closure and a curb ramp not required under any of the following criteria:
1) There is no sidewalk or shoulder at least five feet wide on the opposite side of the street on the natural path
of pedestrian travel and the construction of the curb ramp would result in a safety issue;
2) Per the provisions of ORS 801.220 there is a marked crosswalk at the intersection serving the same direction
of pedestrian travel and the construction of the curb ramp mayv result in a safety issue.
3) There are closely spaced crossings of offset T-intersections;
4) The crosswalk is within a maneuvering area or storage length of an intersection and crossing at that location

would result in a safety issue;

5) An ADA compliant curb ramp cannot be designed, and a non-compliant curb ramp approved through an
exception would be a safety hazard for users due to excessive slope, cross slope or other existing physical
constraints;

6) The crosswalk would not have adequate stopping sight distance based on the design speed, or

7) A physical barrier exists that prevents roadway crossing.

b) In the event that a crosswalk is closed, appropriate signs/barriers should be provided.

©) A curb ramp should be constructed but signed as “crosswalk closed” if an accessible pedestrian path is not
available on the opposite side of the street in the natural path of pedestrian travel but is reasonably expected to be

built within five vears.

B——
B
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250.3.109 Bulb Outs (Curb Extensions)

H———Bulb outs are typically used to span parking areas on arterials and collectors to make pedestrians more visible,
reduce pedestrian crossing length and should all-be eensidered-provided in the following instances:

Comprebensive Plan.

c) At ts-other locations determined by Engineering.

)
250.3.116 Midblock Crosswalksinngs

a) Marked mMidblock crosswalksings sheu-}d— ir_be considered in the UGB in the followmo cases and may be
provided if warrantedba & & eHlevwing—eases per the MUTCD:
2—On arterial or collector roadways th—hm—ehe—wmh a posted speed of 35 MPH ot less—
2y1) On-arterial-orcollector roadways-within-the—atJoeations where existing intersections, proposed intersections,

or existing crossing opportunities are atteast-600more than 330 feet apart.
332) In locations of existing or anticipated moderate to high pedestrian volumes.:

4b) Midblock eressings-crosswalks should be designed and constructed with the following features:

1) Generally pursuant to the recommendations of Table 9.5 of ITE’s Context Sensitive Solutions in Designing Major
Urban Thoroughfares for Walkable Communities: An ITE Proposed Recommended Practice.

H—

2y—With a raised concrete median per Seetienr2Section 250.10 when crossing three or more lanes of traffic.

2)

3) Curb ramps meeting ADA requirements as identified in the “ADA Assessment Checklist — Curb Ramps”

should be Drovided on both sides of the street per these Standards.
2) Cooels nmmic ATY A i daneifiad o tha SOl R

PECPEN
7 SUloTartps 111\,\,u11$ YL 77Y L\,\,l\,ul\,xlu,LJLo astaeftteda-the—utrD 1\6111 194

APDA D
717

250.3.12 Pedestrian Facility Condition & Repair

a) For pedestrian facilities under the jurisdiction of Clackamas County, comply with the requirements of the County

Code Section 7.03 with regard to vertical displacements, cracks and disrepair.

b) Concrete pedestrian facilities may be ground up to ¥2” in depth from the original pedestrian facility depth. When
more than ¥2” depth is proposed or required for removal, the full panel of the pedestrian facility shall be replaced.

250.4 Bicycle Improvements

a) Bicycle facilities should be designed and constructed per the Oreson-BieyeheandPedestrionDesien-GuideOregon Bicycle
and Pedestrian Design Guide, the AASHTO Guide for the Development of Bicycle Facilities and with consideration given to

NACTO's Urban BifesayBikeway Design Guide.

b) Separated bicycle facilities shall be provided on all collector and arterial roadways.

¢) The location of planned bicycle facilities is established by Comprebensive Plan Map~¥-#aMap V-7a in the urban area
and ¥=-AV-7b in the rural area.

d) The Comprebensive Plan and Active Transportation Plan provide guidance on bicycle facility selection.

eye) Bicvcle facilities shall be provide travel in both directions along a roadway, where planned.
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250.4.12 Shared Use Paths

See Seetton250-33Section 250.3.3.

250.4.23 Other Bicycle EaeiltiesFacilities

See the OregonBieyele-and PedestrianDesien-GuideOregon Bigyele and Pedestrian Design Guide, the AASHTO Guide for
the Development of Bicycle Facilities, and NACTO% Hrban-BiteewayPesien-GrideUrban Bikeway Desion Guide for design

guidance.-
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250.5 Transit Improvements

The applicant desigrer-shall evaluate existing transit amenities and work with transit providers to determine if transit
feature improvements are necessary based upon established transit agency guidelines. Each project shall provide
reasonable accommodations for the incorporation of public transit per transit design guidelines.

250.6 Horizontal Alignment
250.6.1 Horizontal Curves

a) The horizontal alignment of County, public and private roadways shall conform to the following requirements:
ay1) —The centerline alignment of roadway improvements shall be common to the centerline of the right-of-way
or access easement unless otherwise approved by Engineering,
+2) The centerline of a proposed roadway extension shall be aligned with the existing centerline.
233) —Horizontal curves shall meet the minimum radii requirements shown in Table 2-13. The minimum
horizontal curve radii are determined by the following formula:

3)

R = V?
15 (e+1)
where R = minimum centetline radius (ft)
v = design speed (MPH)
e = rate of roadway superelevation (ft/ft)
f = side friction factor

Table 2-13. Minimum Centerline Horizontal Curve

Low Speed Urban Roadways

Design Speed Minimum Horizontal
(MPH) Curve (feet) *

15 50

20 107
25 198
30 333
35 510
40 762
45 1039

Notes:

*Assumes standard crown section of -0.025. For other sections, consult AASF

Urban conditions emax = 0.04, see AASHTO Exhibit 3.15

b) Very low volume local roads with ADT less than or equal to -aades400 may use a centetline radius of 178 ft per
AASHTO’s Guidelines for Geometric Design of V'ery Low-1"olume Local Roads. Exceptions for very low-volume local
roads can be found in Seetienr2Section 250.6.3.

byc) Residential driveways that serve no more than three3 lots, and are less than 400 feet in length or have topographic
constraints may use a 50 foot centetline radius for a 12 foot width or 40 foot centerline radius for a 20 foot width.
Engineering and emergency service provider approval is required.

€

250.6.2 Design Intent for Horizontal Curves
Minimum radii may be used only as approved by Engineering. The following excerpts from AASHTO’s A Policy on

Geometric Design of Highways and Streets and ITE’s Urban Street Geometric Design Handbook clarify the use of minimum radii
and are adopted by Engineering as general design controls:
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2 Per AASHTO Chapter 3 - Elements of Design, “General Controls for Horizontal Alignment”’;Pages 344+

to3-H2:

2) “Winding alignment composed of short curves should be avoided because it usually leads to erratic operation.”

Hb) “In an alignment developed for a given design speed, the minimum radius of curvature for that speed should be
avoided wherever practical.”

2c) “Abrupt reversals in alignment should be avoided. Such changes in alignhment make it difficult for drivers to keep
within their own lane.”

33d) “The broken-back or flat-back arrangement of curves (with a short tangent between two curves in the same
ditrection) should be avoided...

4 Per AASHTO Chapter 3 - Elements of Design, “General Design Controls”; Rage3-165:

3¥a) “Sharp horizontal curvature should not be introduced at or near the top of a pronounced crest vertical curve.
This condition is undesirable because the driver may not perceive the horizontal change in alignment, especially at
night.”

a)b) “...sharp horizontal curvature should not be introduced near the bottom of a steep grade approaching or near the
low point of a pronounced sag vertical curve.”

Byc) AASHTO Chapter 5 - Local Roads and Streets, “Local Urban Streets”, Page 5-12:

eyd) “[Local urban] street curves should be designed with as large a radius curve as practical, with a minimum radius of
100 feet.”

& Per ITE, Chapter One 1.6.3:

4 “Although local streets may be planned, constructed and operated with the primary purpose of providing
access to adjacent property, some local streets also may serve a limited amount of through traffic due to street
network deficiencies. In these situations, the designer should utilize geometric design and traffic control features
more typical of collector streets to encourage the safe and efficient movement of all street users.”

250.6.3 Exceptions for Very Low Volume (<400 ADT) Local Streets with a Speed of 25 MPH or less

The following are allowed under the listed circumstances on a limited basis:

a) Horizontal curves on local roadways within residential areas may have a minimum centerline radius of one
hundred (100) feet as limited in this section.
LimitedHnthisseetton-A single 1520 MPH maneuver is allowed on a Geuntylocal road on a limited basis when
physical constraints or property boundary limitations exist.

2yc) A 100 foot tangent length shall be provided between low speed maneuvers. The tangent length provides the
driver adequate time to recognize the maneuver and slow down to accomplish the turn.

b)

250.6.4 Roadway and Marking Transitions

Hottratfiesafetys-Sshifts in roadway alignment, widening, or narrowing within motor vehicle travel lanes shall
be accomplished through roadway transitions as described below.

a) Roadway transitions within through lanes or left turn lanes:shallbebased-upon-thetollowing:

L = Sx W (S = 45 MPH)
L = WS2 (S < 45 MPH)
— 60
where L = minimum taper length (ft)
S = desion speed (MPH)
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—W = offset (shift) width (ft)

——LExclusive right turn lanes shall have a minimum 8 (length) to 1 (offset) widening taper for design speeds 35 MPH

and below and 15:1 for design speed of 40 and above.

|
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c)  Within-On all bike facilitiestarres and all paved -e+shoulders, roadway width transitions shall have a minimum 8
(length) to 1 (offset) pavement taper for design speeds 35 MPH and below and 10:1 for design speed of 40 and
above.

d) Along local and connector roads within the UGB, roadway width transitions are not required if traffic is not
expected to utilize the shifting roadway.minimumt0-Jensthitod{offset+tapes

250.6.5 Lane Widths

The Comprebensive Plan and these Standards present a range of lane widths. Engineering will utilize will consider the
following when making decisions about lane widths:

a) lane widths should be kept as narrow as possible.

b) Wider lane widths should be considered when the mix of heavy vehicles is oreater.

¢) When no bicycle facility or shoulder is present, a shy distance from a vertical curb should be considered.
d) If the purpose of the design is a lower speed environment, narrower travel lanes should be selected.

e) The Active Transportation Plan for guidance on the type and width of bicycle facilities.

250.7 Vertical Alignment
The vertical alignment of the County’s public and private roadways shall conform to the following requirements:
250.7.1 Minimum Roadway Gradient

a) The minimum tangent roadway gradient shall be 1% along the crown and vertical curb line.

b) A minimum of 0.5% may be designed with concrete curb and gutter with Engineeringlingincering approval.

ayc) Through curb ramps, the minimum gradient shall be designed to 1.0% to 1.5%

by
250.7.2 Maximum Roadway Gradient

The maxi
Ny o

mum roadway gradient shall be based on Standard Drawings C110-C140.:

>
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Grades in excess of these maximums may be approved by Engineering on a case-by-case basis per Seetten=470Section
170.

250.7.3 Intersection Landing

a) Atintersections, a landing shall be provided on the secondary or subordinate approach or on a stop-controlled
approach.

ayb) Landings should be 20 feet in length for private driveways, 50 feet in length for local roadways and one hundred
100 feet in length for all other roadways.

byc) Landings should be measured from the edge of pavement of the intersected roadway at full development and
shall have an average grade of not greater than 5%.

€
250.7.4 Vertical Curves

a) Vertical curves shall be used when design grade breaks of more than 1% are necessary.
ayb) Vertical curves shall conform to the values in Table 2-14 and calculated as below.

b)

K = L
A
where A = algebraic difference in grades (percent)
L —_—= length of vertical curve (feet)

Table 2-14. Design Controls for Stopping Sight Distance
for Crest and Sag Vertical Curves

Design Speed (MPH) K-Crest K-Sag
15 3 10
20 7 17
25 12 26
30 19 37
35 29 49
40 44 64
45 61 79
50 84 96
55 114 115
60 151 136
65 193 157

¢) _The minimum vertical curve length shall be fifty (50) feet.
eyd) K-Sag values may be reduced to K-Crest values if adequate street lighting is present along the entire sag vertical
curve.

&
250.7.5 Road Widening

Q)

L)
H2) rightefwayright-of-way
33)

34)
H5)
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byc) HaltstreetRoad widening designs require desioned cross sections at 25” on centererossseetion—data that illustrate
the elevations at:
eyl) eCenterline of sight-efwayricht-of-way
H2) Crown of road,
233) sSaw cut line, and
4) eGutter line
i) Show the existing and new cross slopes between elevation points;
i) Provide the station for each cross slope;
iii) These cross slopes are usually for plan review to insure that the cross slopes and crown are designed
within the acceptable standards and can be provided as a separate exhibit to the plans unless they are also
needed to provide information to the contractor.

5) The maximum grade break between existing and proposed cross slopes shall be 2%.
——Cross sections through existing driveways and intersections shall be provided.

1 Qiptinea £enta “
t} OtAtOS;- OTTSeEs;atce

250.7.6 Superelevation

a) Design elements for superelevation shouldalt be based on AASHTO guidelinesstandatels.

ayb) Supcr-clevation is not allowed on roadways with a design speed of 35 MPH or less.

byc) The maximum rate of roadway superelevation for urban conditions shouldalt be 4% (emax = 0.04).

eyd) The use of superelevation in the urban area is discouraged and shall be approved by Engineering before used.

&
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250.8 Intersections
250.8.1 Minimum Curb Radii

a) Minimum curb radii at intersections within the UGB are shown in Table 2-15.

b) Minimum curb radii at intersections outside the UGB are-based-uponan-engineeringassessmentand-approvedare
determined by Engineering.

¢) The minimum right-of-way radii shall be sufficient to maintain at least the same distance from right-of-way to
edge of pavement or curb as the lower classified roadway.

d) Curb radii shall be designed to accommodate the design and control vehicle per Seetien2Section 250.1.3.

e) Curb radii shall be approved by Engineering based upon an assessment of design and control vehicle
considerations as well as pedestrian and design speed considerations.

Table 2-15. Minimum Urban Area Turning Radii - Edge of Pavement or Curb Radius

Functional Major Minor Collector Connector Local
Classification Arterial Arterial

35 35 30 25 25

35 30 25 25
Collector 25 20 20
20 20

Connector

Local

Notes:
If a bike lane or on-street parking exist on both roadways, then the above radu may be reduced by five (5) feet
Larger radii may be needed to accommodate the design and control vehicle, designers shall identify each

for the roadway and ensure that movements can be made with the associated minimum turning radu.

250.8.2 Intersection Angle

The intersection angle at intersecting roadways shall be kept as near to 90 degrees as possible. Intersection angles

250.8.3 Roadway/Lane Offset

New lanes, roadways or driveways intersecting an existing intersection should not be significantly offset from the
existing alignment. Minor offsets may be approved where low speed maneuvers are predominant or where otherwise
acceptably safe operations would occur.

250.8.4 Tangent Section

In order to improve the safety at intersections, new intersections should conform to the following tangent

requirements unless otherwise approved by Engineering. The following tangent sections should be provided per
Table 2-16.
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Table 2-16. Minimum Tangent of Intersecting Roadway

(Measured in feet from nearest intersecting curbline or edge of pavement)

Major Roadway Intersecting Roadwav
Major Minor Collector Connector Local Private
Arterial Arterial Access
Major Arterial 100 75 50 50 20%
Minor Arterial 75 50 50 20%
Collector 50 20 20 20%
Connector 20 20 20*
Local 20 20*
Notes:
*Private Access tangents shall be based upon relative ADT of the planned dnveway and
will be detemmined on a case by case basis as part of the land use review process.
Table 2-16. Minimum Tangent of Intersecting Roadway
(Measured in feet from nearest intersecting curbline or edge of pavement)
Major Roadway Intersecting Roadwav
Major Minor Collector Connector Local Private
Arterial Arterial Access
Major Arterial 100 100 75 50 50 20*
Minor Arterial 75 50 50 20%*
Collector 50 20 20 20%
Connector 20 20 20%
Local 20 20*
Notes:
*Private Access tangents shall be based upon relative ADT of the planned driveway and
snll be detenmined onamse by case basis as part af the land use review proce
250.8.5 Residential Intersection Design
Four-legged intersections should be considered for neighborhood traffic circles per Seetten265Section 265.

250.8.6 Roundabouts

a) Roundabout intersections shall geseralls=be designed in accordance with FHWA’s Roundabouts: An Informational

Guide.

b) Re

Vchefe—%ppﬂ—)ﬁﬁ&fe—Roundabouts sha]l be cons1dered per éee&eﬂ%é(—)—l—;?—&ee&eﬂ—;@bcctlon 26() 1 1 atalt
afwﬂﬂ%aﬁeﬂﬂ%er—aﬁeﬂfd%eeﬁeeteﬁ&teﬁeeﬁeﬂe—prlor to the approval of a traffic signal.-

byc): ~ '
tvvkﬂe—t-he—&trelrepfeﬁ—Roundabouts w1th pedestrian efes%ﬁg—pfeseﬂffaahtlce shall be demgned to comply with
ADA requirements as identified in PROWAGPROW.AG Section R3006.3.

€

250.8.7 Intersection Sight Distance
Comply with ilntersection sight distance shall-be-evaluated-and-designedrequirements of-per Seetten240Section 240.
250.8.8 Turn Lane Design

a) The need for left or right turn lanes shall be based upon a traffic study per Seetten295494Section 295.18.1
and/or as dictated by the Comprebensive Plan or CIP.-

Clackamas County Roadway Standards 111



b) QRequiredqueue storage estimates shall be based upon a traffic study per Seetton29547Section 295.16.
c) Left turn lanes, when provided, shall have a storage queue of at least 50 feet.

d) Tapersshall-bedesignedper—Design of left or right turn lanes should be based upon ODOT’s Highway Design
Manual-.

250.9 Roadway Grading

a) Roadway grading should conform to clear zone requirements of Section 245 and cross section requirements of
Standard Drawings C110 to C140.

b) Slopes along and adjacent to the roadway should be as specified in Standard Drawings C110 to C140. The maximum
slopes outside the clear zone as detailed in Section 245 are as follows:
1) CutSlope-2tol
2) Fill Slope-2to 1

¢) Roadway embankment should be constructed with crushed aggregate no larger than 6”-0 and no larger than 15”-
0 to 3”-0 can be used within one-foot of the structural section of the roadway.

d) Flatter slopes are preferred and may be required by the County if soils are unstable as determined by a geotechnical
analysis.

¢) Side slopes exceeding four feet in height shall be constructed in conformance with design and specifications
prepared by an HEngineering Geologist or Geotechnical Engineer. All side slopes shall be stabilized by grass sod,
seeding, riprap, or other acceptable ground stabilizing materials as recommended by a geotechnical engineer.

f) Side slopes necessary for roadway stability extending outside the public right-of-way will require slope easements.

250.10 Non-traversable Medians and Accessible Route Islands

a) Non-traversable medians should be required in the following cases:

1) On arterial roadways within the UGB with five or mote travel lanes.
2) When described as an element of a project listed an adopted plan.
3) On roadways where right-in/right-out drivewav access maneuvers are required.
b) Non-traversable medians should be considered in the following cases:
1) On arterial or collector roadways within the UGB with three or more travel lanes.
2) On roadways where improved access management is desirable.
c) Medians should be designed and constructed with the following features:

1) landscaping per Section 255.
2) landscaping with a mature height of 2.5 feet should not be planted within 50 feet of an intersection.

3) With a minimum width of eight feet when designed to serve as a pedestrian refuge.

4) With a minimum width of one foot when not designed to serve as a pedestrian refuge.

5) To contain a “shy” distance from adjacent traffic of varying width depending upon the design speed of the
roadway.

6) Medians that are crossed by a pedestrian access route and accessible route islands shall comply with ADA
requirements as identified in “ADA Design Review Checklist — Medians/Traffic Islands” and depicted in

Oregon Standard Drawing RD710.
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SECTION2SECTION 252 - STRUCTURAL SECTION

Roadways shall be constructed, reconstructed and repaired with asphaltic concrete over a crushed rock base or
Portland Cement Concrete over a crushed rock base. All construction work and material shall be in accordance with

SeetionH0OSeetiondChapter 1 of these StawdardsStandards.

In weak soil conditions, where the strength of the standard base rock section is inadequate, Cement Treated Base
(CTB) may be used as an alternative as approved by Engincering.

J te)
In conditions where the road surface is not structurally sound_or; is damaged by construction activities;eris-darmaged
by-eonstruetontratiie; or traffic, Full Depth Reeenstraetion-Reclamation (FDR) may be used as an alternative as

approved by Engineeringthe-CountyEngineeringDivision.

252.1 Subgrade Evaluation

a) Soil testing may be required by Engineering eaa-ease-byeasebasis-to determine soil strength and design of the
roadway structural section.

2yb) Soil tests are needed on undisturbed samples of the subgrade materials that are expected to be within three (3)
feet of the planned subgrade elevation.

byc) Samples are needed for each 500 feet of roadway and for each visually observed soil type.

eyd) Soil tests are required from a minimum of two locations.

eje) The results of the soil testing shall be included in a soils report prepared and-stamped-by an Engineering

Geologist or Geotechnical Engincerticensed-to-practice-in-the-State-of- Oregon.
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ef) This soils report shall also address subgrade drainage and ground water considerations for year-round conditions,
percolation data in areas of proposed drywells or french drains, and recommendations for both summer and
winter construction.

£
252.2 Asphaltic Concrete

ay—The standard asphaltic concrete structural section shall be in accordance with StandardDrawing-CStandard
Drawing C100.

Drawing C

a

b) Asphalt concrete is to be 2 inch or 3/4 inch dense HMAC. Material and installation shall conform to Otegent
Oregon Standard Specifications for Construction.

¢) No single lift shall be less than 2 inches or greater than 24243 inches in thickness.

d) Smoothness of ride characteristics shall meet the Oregon Standard Specifications for Construction Section 00744.70.

e) When unusually weak soil conditions exist, ot in higher elevations with frequent freeze/thaw cycles, or high

volumes of truck traffic exist, the pavement and aggregate thickness may be determined by the Asphalt Institute
Method. Ifitis determined that the street section identified in Standard Drawing C100 is inadequate, the EOR

shall provide a pavement design.

e}ﬁ_Demgn Values used in the asphaltlc concrete de31gn sha]l be supphed by an Engmeer Trafﬁc data shall be
obtained and include the following: Design period, traffic volumes, rate of growth, and percent of trucks;and

£¢) Design of asphalt concrete pavement structures shall conform to the guidelines determined by Engineering of the
Asphalt Institute publication, Thickness Design - Highways and Streets.

&yh) The Equivalent Axle Load (EAL) for design of roadways shall be determined by a traffic analysis considering
traffic growth, truck distribution determined on the basis of local traffic data and load equivalency factors as set
forth in the above-referenced manual;MS-+. For collectors and local roadways, the EAL may be determined
using simplified procedures which relate the EAL to the average daﬂy number of 18,000 Ib. smgle axle loads
estimated for the design lane during the design period.—Pas ¢ b &

ki) Testing and evaluation of the subgrade soil strength shall be reunred for all pavement deslgns Testmg methods
shall include but not be limited to:

#1) The Asphalt Institute Publication, Method of Test for Resilient Modulus of Soil, Manual Series No. 10 or
+H2) AASHTO T-193 (CBR Method), or
233) AASHTO T-190 (R-Value Method)

3}j) If the CBR value of the subgrade exceeds twenty (20) or the R value of the subgrade exceeds sixty (60), then CBR
and R-Value methods shall not be used.

k) Test methods and results shall be incorporated in a soils report in accordance with the requirements of Seetter
2Section 250.10 of these StandardsStandards.

P

—

252.3 Portland Cement Concrete (“PCC”)

The PCC structural section shall be determined using the guidelines and requirements of the Portland Cement
Association (“PCA"). The following design parameters shall be used:

Lo desion-shallbed ed b Ensinectine
a) Design shall be determined by projected estimated axle loading (EAL) of the road.
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b) Minimum thickness of PCC shall be seven inches.

c) Jointing plans will be required one week prior to start of construction, delineating intersection and utility structure

Jomtmg for final review and approval by Engineering.

relate to a 20 vear projection.

lota 4+ 20 + 4y

ot to—o oot pProjocttotts

252.4 Cement Stabilized Roadway (CSR) by Full Depth Reclamation (FDR) or Cement Treated Base (CTB)
252.4.1 General

This work consists of in-place construction of cement stabilized roadway utilizing pulverized existing
pavement and base materials mixed with Portland cement as per design specifications, and shaping the roadway to
design/plan grades and cross slopes, including cure sealing or paving and the relocation of excess sub-grade material
where required. The first till pulverizes for shaping to compacted design base grades (minus cement volume) and the
second till incorporates (mixes) the cement into the prepared compacted roadway to final design base grades and seals
the CSR for curing via fog seal, chip seal or an asphalt base lift per design/plan specifications.

This section details the requirements for full depth reclamation (FDR). Cement treated base (CTB) will
follow the same standards with the exception that there is no existing road surface to pulverize. The CTB
requirements cover the remediation of both base rock and sub-grade. 1f the CTB shall be overlain with a full depth of
base rock as per these standards, a chip seal or vapor barrier is not required.

252.4.2 Materials, Preparation & Equipment

a) The aggregate shall conform to the requirements of the Oregon-Standard-Speciticatrornsfor-ConstruetionOregon Standard
Specifications for Construction Section 02630.10.

b) The Portland cement shall conform to the requirements of the Oregon-Standard-Speciticationsfor-ConstruetonOregon

Standard Specifications for Construction Section 02010.

¢) The water shall conform to the requirements of OresorrStandardSpecificationsfor-ConstraetonOregon Standard
Specifications for Construction Section 00340.

d) Portland cement shall be applied at the rate determined by an engineered design in percent of the dry weight of
the material within a depth to be treated to achieve a seven day strength between 300 psi and 400 psi. The design
shall indicate the optimum moisture content.

e) The Engineer shall obtain samples of the material to be pulverized to determine the design. Cores will be taken at
7 days and tested as per ASTM C39/C39M-12a and ASTM C42/C42M-12 to confirm that the strength of the
CTB is within the correct range.

f) The asphalt used in the curing seal shall be either CRS-1 or CRS-2 emulsified asphalt as designated. The
emulsified asphalt shall conform to the requirements of the Oressr-Standard-Specificationstor-Construction Oregon
Standard Specifications for Construction Section 00710. Cover aggregate for the cure seal shall conform to the
requirements of Section 00710 and shall be Y4 - #10 size.

@) A traveling single or multiple transverse shaft mixer shall be capable of mixing to a depth of 12-inches in one
pass. The cutting and mixing rotor shall be capable of adjustment to conform to the slope of the pavement. The
mixer must have a working water system to bring the CSR to optimum moisture content.

h) Cement shall be spread using a mechanical spreader capable of uniformly distributing the cement across the width
of the spread. The cement spreading equipment shall be in good working condition and shall be equipped with a
metering device and travel speed indicator capable of accurately metering and uniformly spreading the required
amount of Portland cement on the grade.
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g

h)

K

)

Equipment used to compact CSR shall be self-propelled 12 ton minimum, vibratory steel wheel, tamping foot,
and/or pneumatic tire rollers. Rollers shall be capable of compacting the material to a firm, even surface. The
tamping foot roller shall be placed immediately behind the tilling operation and before the initial grader operation.

252.4.3 Construction

The CSR shall be constructed so that the work will result in a finished sealed or continuously watered, curing CSR
section conforming to specifications regardless of the daily or seasonal variations in weather, temperature and
humidity under which the work is permitted to proceed. CSR shall not be constructed during periods of rain.
CSR shall not be constructed out of frozen bases. Construction shall not occur when descending air temperatures
fall below 40° F. Cement shall not be applied during windy conditions.

On the first till the existing road base and pavement materials shall be pulverized to a depth, as specified in the
engineered design/plans to a condition such that all material will pass a 2-inch sieve.

Roads Without Curbs: The surface of the pulverized material shall then be brought to the uniform grades and
cross sections, as shown in the plans for the final CSR grades (minus the cement volume) and compacted to
specifications.

Roads With Curbs: The plans will show the first till depth noted above,- as the depth of the existing asphalt and
rock sections combined or 12” maximum-. This material is to be stock piled and the subgrade (not tilled) is dug
out and removed (to accommodated the depth of the new asphalt section, the cement and -redistributed
stockpiled matetial; s-so that the final finished asphalt grade matches the designed/plan curb exposure). The
stockpiled material is then evenly redistributed, and brought to uniform grades and cross sections, as shown in the
plans for the final CSR grades and compacted to specifications. Any material to be hauled off must go to an
approved dump site.

The County makes no representation as to the type and size of the material that may be encountered in the
existing roadway. The contractor shall notify the County immediately if the type and size of material -(solid
objects 3” > dia.) exceeds that which can be cement treated without excessive damage to the tiller.

In those areas which show excessive deflection or exhibit pumping under the wheel loads of the construction
equipment, the pulverized material shall be removed and the sub-grade shall be over excavated to a firm depth as
directed by the Engineer. Backfill the over excavation to the top of the existing sub-grade with 2”-0 size
aggregate compacted in 9-inch maximum, loose depth, thickness lifts. Each lift shall be compacted to at least 95
percent of the maximum dry density determined by inspection. After backfilling of the over excavation, the
remainder of the depth shall be backfilled with stockpiled pulverized material and brought to a uniform grade and
cross section.

Cement shall be uniformly applied at the designated rate. The equipment and method used shall ensure the
uniformity of cement distribution throughout the material to be treated. Water shall be added at the tiller during
mixing operations to bring the mix to within — 0 to +1 %2 percent of the optimum moisture/density point. This
moisture content shall be maintained until the mixing is completed.

The second tilling/mixing of the cement, water, and aggregate materials shall be started immediately but no later
than two hours after the application of the cement. Mixing shall continue until a homogeneous mixture is
obtained.

The CSR mixture shall integrate the pulverized material to a depth of 12 inches or design/plan depth.. This CSR
mixture shall then be brought to a uniform profile and cross section as noted in the plans. Shaping and
compaction of the CSR mixture shall be completed within two hours after mixing has been completed.

Special attention shall be taken around utility structures, survey monument boxes and next to curbs to ensure that
the material is thoroughly pulverized, mixed with cement, moistened and compacted to the specified depth.
Material that is inaccessible to the mixer shall be bladed or shoveled into the pulverizing and mixing process after
which it shall be returned to its original position. Vibratory plate compactors shall be used to achieve compaction
of the mixture in areas which are inaccessible to the rollers.

Special attention shall be given to ensure that the material next to all joints is thoroughly pulverized, mixed with
cement, moistened and compacted to the specified depth.

Longitudinal and transverse joints adjacent to partially hardened CSR shall be constructed by cutting back with
the mixer into the previously constructed work. The amount of the overlap shall be sufficient to cut back into
solid materials.
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m) Longitudinal and transverse joints adjacent to existing asphalt, concrete or hardened CSR shall be formed by saw
cutting back into the work to form a straight vertical face. When completed, the face of the joint must be free of
loose and shattered material.

252.4.4 Curing

Immediately after the grading, compaction and finishing of the cement treated base has been completed and
during the same day while it is still moist, the surface shall be sealed with a fog or chip seal. The fog or chip seal shall
be applied in accordance with applicable portions of Section 00710 of the OregonStandardSpeciticationsfor
CorstruetronOregon Standard Specifications for Construction at the rates of 0.26 gallons per square yards of emulsified asphalt
and 0.006 cubic yards (truck measure) per square yard for the cover aggregate. An asphalt surface course may be
chosen as a sealing course on high volume roads that must remain in constant service when the County determines
that the chip seal does not have sufficient strength to carry the anticipated traffic. If an asphalt surface course is
chosen to seal the CSR, it may be installed no sooner than Day 2. If the fog/chip seal or asphalt concrete surface
sealing course is not placed within forty eight hours (Day 2) following start of the mixing operation, then the CSR
shall be allowed to cure, while maintaining moisture, for a period of 7 days (Day 7) before placing any asphalt
concrete surface course.

252.4.5 Micro-Cracking

a) If specified by the Engineer and approved by Engineering, micro-cracking may be used as part of the design.
Micro-cracking shall occur between Day 2 and Day 3.

b) Micro-cracking consists of 3 full passes, up and back, of a 12 ton vibratory roller with maximum vibrations for
the full extentd of the CSR.

252.4.6 Performance

a) The cement treated mixture shall be compacted to 98 percent of the maximum dry density as established by
AASHTO T 134. Final finishing shall be accomplished by rolling accompanied by light watering and reshaping to
provide a finished surface free of haitline cracking and free of ridges exceeding 0.04 foot in height.

b) 1If the specified compaction is not obtained, the contractor shall notify the County and Engineer. The contractor
may be required to use a modified compaction procedure or apply additional compactive effort.

¢) If approved materials meeting the specifications cannot be compacted to the required density regardless of
compactive effort or method, the Engineer may reduce the required density or direct that alternate materials be
used. In no case shall CSR construction proceed until the contractor is able to compact the material to the
satisfaction of the Engineer.

d) When directed by the Engineer, the surface of the CSR shall be tested with a 12-foot straight edge provided by
the contractor. No point shall vary by more than 0.04 foot from the testing edge when applied in any direction to
the pavement surface. The completed surface of the CSR shall be within plus or minus .04 foot of the grade
required to allow for placement of the specified thickness of asphalt concrete to the designated finished grade
height.

252.4.76 Traffic Control Considerations

The CSR construction shall be scheduled so that at the completion of the day the work may be opened to
local traffic. The surface of the CSR shall be protected by placement of the asphalt concrete surface course or by
placement of the cure seal. If a cure seal is placed, it shall be placed a minimum of two hours in advance of opening
the road to traffic. The asphalt surface shall be below 140 degrees before opening the road to traffic. When approved
by Engineering, the road should be closed to through traffic, especially to through truck traffic, for 7 day cure period
per_Section 290.

SECTION2SECTION 255 - LANDSCAPING
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asrequired-by—Streettreesl andscaping and irrigation shall be maintained by adjacent the property owner unless an
agreement exists that requires maintenance by others-eranHOAuntittheyarereplaced. Street trees located within
landscape strips are required by the ZDO as part of development. The number of street trees along a property
frontage shall be maintained by the property owner unless otherwise approved by the County. FheRemevaland
installation-of streettreesis-subieettoapermit Approved oground cover including shrubs, plants, or grasses or-other
approved-groundeoverand-should be installed at the time of development within landscape strips and landscaped
medians.

1f installed as part of development, landscaping and irrigation are subject to a Development Permit. Otherwise,

landscaping installation compliant with Section 130.2 is not subject to a permit. Street trees that are removed are
required to be replaced if required as part of land use approval.

The County presents guidelines for street tree installation and landscaping not subject to a Development Permit. It
should be noted that regardless of compliance with County standards and guidelines for street tree planting, the
adjacent property owner is responsible for the landscaping, and per ORS 368.910 and County Code Section 7.03, is
responsible for the maintenance of adjacent sidewalk and curb and any damage that may be caused by landscaping or

other activities.

255.1 Seilete22Topsoil

—

The top 6” of topsoil in the planter strips shall be a soil blend consisting of min. 30% and maximum 50% compost,

10% sand and between 30% to 40% sandy loam ot ¢lay

ODBOFfrom a source on the ODOT Qualified Products List.

255.21 Shrubs, Plants and Grasses

a) Shrubs, plants and grasses species should al-comply with thereeuirements-ef-the County’s Shrub, Groundcover

Riparian Plant List.
b) Landscaping shouldall be designed to minimize water consumption and geserallyutilize Oregon native plants.

¢) In addition to street trees, Elandscape strips shouldalt be planted with a sufficient quantity and density of shrubs,

plants and grasses to minimize Weed growth

—

; . & o -Irrigation should
be provided unless the applicant presents a planting plan that is likely to succeed as recommended by a Landscape

Architect and/or Arborist.

S
&
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255.32 Street Trees

These standards are intended to ensure that new trees planted within the sightefsrayricht-of-wav are of the highest
quality, require low maintenance, and will not compromise public safety._Comply with the requirements of Standard
Drawings 1.100 and 1.200.

255.32.1 Street Tree Selection

Street tFrees speetes-shall be-comply with the Clackamas County Street Tree List.appreved-byEngineerine:

255.32.2 Street Tree Quality at Time of Planting

a) The trees shall have a straight trunk perpendicular to the ground with a minimum branching height of four feet
above the ground for trees 1 /2" caliper to a minimum of six feet above the ground for trees with 2” caliper._No
trees may be planted with a caliper less than 1 12" except as noted below.

ayb) Plant material shall be grown to the current standards and specifications of the American Association of
Nurserymen and American Standard for Nursery Stock. Plant material shall be of standard quality or better, true
to name and type of their species or cultivar.

byc) Trees shall be provided reasonably free, as defined by nursery industry standards for street trees, from insects,

decay, major structural defects and damage to the trunk, branches, and root system.

255.32.3 Street Tree Condition at Time of Planting

a) If bBalled and burBuslapped and-in wire baskets:
ay1) Trees shall have a sound root ball with a firm attachment of the trunk with the root ball. The trunk shall not
be loose, but firmly held within the root ball.
42) The size and condition of root balls shall conform to the current standards and specifications of —American
Association of Nurserymen and the American Standard for Nursery Stock.
233) Root balls of trees shall not be allowed to dry out at any time from the nursery to the final planting,
334) Trees shall have a well-developedwell-developed root system and not be root bound or have circling/girdling
roots.
4b) If itn a cContainer:
by1) Trees shall be free of citcling/-and-girdling roots.
1+2) The trees shall have been grown in the container for a maximum period of one year.
2yc) If bBare rRoot:
ey]) Freesin-barerootconditionSshall not exceed 1 /2”-4reh caliper, measured six feet above mean ground level.
+2) The roots shall not be allowed to dry out and shall be kept moist at all times from the nursery to final
planting.
233) The roots shall be well established and full of live and vigorous fibrous roots along with the larger structural
roots.

255.32.4 Preparation of Tree Planting Holes
a) _If bBalled and bBurlapped and in wire baskets:

1) A shallow, broad tree planting hole at least 1 ¥ times the diameter of the root ball shall be excavated to a
depth that will position the trunk flare level with finish erade.

—The inner surfaces of the excavation shall be scored or roughened to the extent necessary to encourage
rooting in the native soil.

2
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b) If bare root:

1) Tree planting holes shall be one inch wider than the spread of the roots.
2) Holes shall have sufficient depth to position the trunk flare level with finish grade.

¢) A mound of native soil shall be left in the center of the hole to support the roots. The roots shall be draped and
spread in their natural position over the mound.

&

&
255.32.5 Seating of Trees

a) Trees shall be set plumb, upright, and faced for best appearance. Broken branches shouldall be pruned after
planting.

2yb) The hole shall be backfilled one-half with original soil and the hole flooded with water to remove any air
pockets. After backfilling is complete, the entire planting area shall be thoroughly saturated with water to remove
any remaining air pockets.

Byc) Mulch shall be applied to a depth of two to four inches around the tree. Mulch shall be kept free of an area
within two inches of the trunk.

eyd) A continuous three inches high raised berm shall be constructed around the planting hole to direct water to the
roots. The berm shouldalt be removed after one year.

&
255.32.6 Staking

If an anchor system is not provided per Standard Drawing [.200, staking is required:
a) Hardwood stakes shall be driven firmly into the ground outside of the hole. Care shall be taken to avoid driving

the stakes through the root structure.

ayb) Trees shall be attached to the stakes at a height of two feet using seabiadingnon-binding tree ties or tree ties that
are at least one inch wide to prevent damage to the tree trunk. Ties shall be attached in a manner that will allow
the tree to move but still be held firmly in place.

by
255.32.7 Establishment Petriod

If installed as part of development, tFhe establishment period for an original tree or replacement tree shall be &

minimam-of-three-summers-determined by Section 190.4.
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Table 2-18. Tree Trunk to Object

2

Sidewalks
Sidewalks not parallel to road 5
Face of curb 2
Manholes and catch basing 10
Fire hvdrants 10
Water meters and other utility boxes 5
Stop signs 35
Utilitv poles 10
8" to 10" water lines 10
12" to 16" sewer lines 15
18"+ water and sewer lines 20
Driveways 10

Table 2-19. Tree Trunk to Streetlights

Spread Crown 30
Global, Pyramidal 20
Fastigate, Columnar 10
Ornamental 10

255.3.8 Root Barrier

ReootbareanaschowninStndard Deawrino 100 el ramiead for e e o Ll Anv tree
Reotbartiersrasshownin-Standard Deawine EH00-may-berequired-foruse-in-the-installationof streettrees—Any
planted ten feet or closer to a structure, such as cutb or sidewalk, shall have an engineered impenetrable root barrier
installed near the structure. The root barrier shall run the length of the planting area or the structure and reach a

depth of at least 18 inches.

255.4 Sight Distance

Proposed landscaping shall stefetly-comply with the sight distance standards of Seetten246Section 240. If in question
due to marginally adequate vertical or horizontal curvature, landscaping designers shall be required to provide
evidence that proposed landscaping will not grow to become sight hazards.

SECHON2SECTION 260 - TRAFFIC SIGNALS, FLASHERS & COMMUNICATION

260.1 Traffic Signal Approval
A traffic signal may be approved byEngineering-if the criteria of this section are met.

260.1.1 Traffic Analysis
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A traffic analysis is required prior to the approval of a traffic signal. Analysis requirements shall be based upon
Seetton295Section 295 and should include the following:

a) An analysis of other alternatives is required prior to the approval of a traffic signal. Possible alternatives to traffic
signal installation include right and left turn lane additions, other lane additions, alternative routes via planned or
existing roadways, roundabout installation as well as modifications to traffic control.

b) An analysis of capacity, queuing and safety both with and without the proposed traffic signal. Additional roadway
improvements may be required based upon this analysis to ensure safety is maintained with the installation of a
traffic signal, notably left turn lanes.

a—

by—Unless the Comprebensive Plan specifically calls for a traffic signal, aAn analysis of alternatives shall establish that a

roundabout is impractical or unreasonable before a traffic signal will be approved.
e——The analysis shall include preliminary geometryies, a comparative estimate of right-of-way impacts of
a trafﬁc s1gnal versus a roundabout, eeﬁﬁ}paf&&ve—beneﬁt/ cost ratio, and a eemp&r&ﬁve—capamty analy51s

d) Evidence that the criteria of Seettenr2Section 260.1.2 can be met.

¢) Inlocations with other traffic signals nearby, the proposed traffic signal shalls#H not unacceptably decrease the
corridor bandwidth.

ebf) A consideration of bicycle and pedestrian safety and mobility.

o) Mierosimulationmodelingmayberequired-perSeetion—=An analysis of traffic signal phasing including:
£11) Phasing analysis for different peak periods.
+2) Evaluation of watrants for left turn protected, protected/permissive, and permissive/protected signal

phasing, and protected right turn signal phasing based upon ODOT's Traffic Signal Policy and Guidelines.

2
260.1.2 Traffic Signal Warrants

a) New traffic signals at intersections on County roadways shall meet at least one, preferably several, of the traffic
signal warrants of the current version of the MELTGDAI uilco prlor to the approval of a traffic signal. A

te) te °
b) Traffic signals meeting only peak hour volume warrants shouldalt only be approved if the intersection serves a
special trip generator with unique peak traffic characteristics and evidence is provided

Engineering-that the traffic signal effersa-special-benefitto-the-transportation-systemis a benefit to the public.
%

260.1.3 Traffic Signal Spacing

Traffic signals should geﬂefal-h-'—be &p&eeel— cparatcd frorn cxlstmg or planned trafﬁc 51gnals a minimum of -1-999—1/4
milefeet apart—N o S 7

roundabeut unless ev1dence supports—t—he adequate long term operations at a lcsscr spac1n0—e{lsaeh—a—pfepesa-} If an
existing comprehensive plan illustrates spacing closer than this spacing, additional long term analysis is not required.

260.2 Traffic Signal Design

a) Traffic signal design should beshall-begenerally based upon the ODOT FraffeeSisnati-Desion-dansal L raffic Sional
Design Mannal, Oregon-Standard Dravwings Oregon Standard Drawings FM-400-aad-FM-600-Sertes TM 400 and TM

600 Series, Clackamas County tFraffic sSignal dBrawings and dBetails and the MEFERPMUTCD.

b)

S S s-designers—s S s
reeuiremnents:Plans shall be consistent with the results of the traffic analysis performed under Seetien
26044Section 260.1.1.

©) Signalized intersections shouldshall-generally be accompanied by channelized left turn lanes on the major street, ¢
ane-on minor street arterials and collectors, and designed per Seetton250-8-8Section 250.8.8.

Clackamas County Roadway Standards 122


http://www.oregon.gov/ODOT/HWY/TRAFFIC-ROADWAY/docs/pdf/Traffic_Signal_Policy_and_Guidelines.pdf

d) Signalized intersections may be accompanied by channelized right turn lanes on the major street and minor street
arterials and collectors as warranted by Seetton295494Section 295.19.1 and designed per Seetea250-8-8Section
250.8.8.

e) Signalized intersections with pedestrian access routes shall comply with ADA requirements as described in
ChapterS5-of-the most recent version of ODOT’s Traffic Signal Policy and Guidelines including accessible pedestrian
signals and push buttons complying with Seettien4H-ofthe MUTCD, and meeting the provisions of
PROWAGPROW.AG.RA03-Operable Parts;and R404-Clear Spaces:

f) All plans shall be prepared under the direction of and stamped by an Engineer with expertise in traffic

engineering-e+byaTratfie HEngineer,

Y
260.3 Traffic Signal Materials

Materials used in the construction of traffic signals shall be approved by Engineering and comply with the Oregenr

Standard-Speeifieationstor-ConstraetonOregon Standard Specifications for Construction and the Clackamas County tFraffic
sSignal dBrawings and dDetails.

260.4 Material Submittals
Prior to signal construction, the materials to be used on the project shall be submitted to Engineering for review and
approval in the form of standard ©BOF-Oregon traffic signal blaesheetsblue sheets, greensheetsgreen sheets, red
sheetsred sheets and applicable cut sheets.

260.5 Traffic Signal Funding and Agreements

If approved in conjunction with a development, the following shall apply:
a) The applicant shall be required to enter into necessary agreements to fulfill the obligations of this section.

b) The applicant sha]l provide funds for necessary s1gnal tlrmng synchromzatlon with exlstmg trafﬁc signals systems.

byo) If approved at the intersection of a private driveway with a public roadway, the applicant shall be required to
provide fundsa-eashadvanee equal to 2045 years of the maintenance and power of the traffic signal.

d) The applicant shall provide e+ebtata-the necessaty right-of-way and/or easements for County to
maintaiamaintenance of the traffic signal appurtenances constructed at a development’s private driveway or along
a development’s frontage.

eye) The applicant shall maintain on-site pavement markings and signage in such a way that is consistent with the

260. 6 Underground Commumcauon Conduit

As required by Engineering, developments within the UGB shall be required to install fiber optic ready conduit under

any of the following conditions:

a) When the development is required to install landscape strip and/or sidewalk along a collector or arterial roadway,
the length of the work exceeds 200 feet, and is along a planned fiber optic network.

b) When the development abuts existing fiber optic conduit and extending the fiber optic conduit would extend a
planned fiber optic network.

¢) When the conditions of Section 260.7 apply.
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260.7 Fiber Optic Communication

As required by Engineering, the installation of new traffic signals shall be accompanied by the installation of fiber
optic conduit and fiber optic cable, unless existing, between the proposed traffic signal and adjacent traffic signals.

260.8 Flashers in School Zones

New schools or existing schools with an expansion of 20% floor area or greater shall be required to install school
zone flashers on roadways that are classified as arterial or collector roadways if the proposed or existing school speed

zone signing supports a school speed 20 MPH zone and the County supports a school speed zone installation. In
addition to school zone flashers, radar speed signs may be required along arterial roadways.

The applicant shall be required to provide funds equal to 20 years of the maintenance and power of the school zone
flasher and/or radar speed sign.

SECHON2SECTION 265 - TRAFFIC CALMING

a) The County has adopted a Clackamas County Local Streets Traffic Calming and Skinny Streets Program.

2yb) The use of traffic calming measures shall be considered in cases where a prepesed-development will have a
detrimental effect upon existing residential local strectsaeighborhoeds. See Seeten295Section 295 for additional
information.

byc) Traftic calming devices will only be considered if meeting the criteria of the Clackamas County Local Streets Traffic
Calming and Skinny Streets Program or as recommended by Engineering to mitigate the impacts of a proposed
development or project.

€
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SECTION2SECTION 270 - TRAFFIC SIGNING

270.1 Design and Construction Requirements

a) All proposed signing and pavement markings shall comply with the requirements of the MEFEBMUTCD,

Qfegeﬂ—M-UZPGD—s&pp}eﬁ&eﬂfOregon MUTCD supplement the ODOT SienPobiey-and-GurdetesSion Policy and
Guidelines, ders A g g iohey-SionsStandard Hishway Signs, the ODOT QPL.,

Oregon Standard Drawings, Oregoﬂ Sz‘aﬂdﬂm’ Deﬁzz/s the ODOT Tmﬁf e Lme Manual, ODOT Pavemment Marking Desion
Guidelines, and Oregon-Standard-Specifcationstor-ConstructionOregon Standard Specifications for Construction.

b) All plans shall be prepared under the direction of and stamped by an Engineer with expertise in traffic

engineering-e+byaTratfie Hngineer,
€

270.2 Street Name Signs

53

The design and construction of permanent street name signs shall conform to Standsa

DrawineTFStandard Drawing T100-exeeptasrequiredbySeeton2703.
270.3 CeuntyLege-StreetName SignsEnd of Street

The end of streets shall be signed with:

fﬂsta}}aﬁeﬂ—Type OM4 2 ob]ect markers Wlth 4 maximum spacing of e_iﬁsix feet; or
b) Type I barricades per Standard Drawing T350.

270.4 End of Sidewalk

&)
The end of sidewalks shall be signed with at least one OM4-2 object marker. For sidewalks wider than 8 feet,
two OM4-2 object markers are required. Signs shall be mounted at approximate eve level (607).

270.54 Sign Mounting

The design and construction of permanent sign mounting shall conform to StandardDrawinesT150-to-F2505tandard
Drawings T150 to T250.

SECTION 280 - PAVEMENT MARKINGS
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280.1 Crosswalk Markings

a) Crosswalk markings shall be “continental” style (CW-SC pet Oregon Standard Drawings TM 500 series) with two-
foot wide bars and approximately three-foot wide gaps and be oriented in travel lanes to avoid vehicle wheel
tracks.

b) Crosswalks markings shall extend ten feet longitudinally. Curb ramps, when required, shall always be located
within the longitudinal borders of the marked crosswalk.

©) Marked crosswalks shall be used at all signalized intersections. Marked crosswalks should be provided across all
legs of a signalized intersection unless an engineering study establishes that a crosswalk would create a safety issue
or significant operational issue at the intersection.

d) Marked crosswalks may be used in other locations as required by Engineering.

¢) Marked crosswalks shall not be provided if there is not a curb ramp provided at ends of the marked crosswalk
where it is necessary for pedestrians to cross a curb.

280.2 Left Turn and Right Turn Lanes Markings

a) Turn arrows shall be elongated per Oregon Standard Drawings TM500 series.
b) A minimum of two turn arrows shall be provided within each turn lane at both signalized and unsignalized turn

lanes.

©) At signalized intersections, the first set of arrows should be placed a minimum of 40 feet from the crosswalk.
d) Dual turn lanes shall include dotted lane extension lines (WD per Oregon Standard Drawings TM500 series) through

the intersection.

280.3 Stop Bars

a) Stop bars, if required, shall be placed behind the location of pedestrian crossings.

b) Stop bars should be used at all intersections with arterial, collector and connector roadways.

c) Stop bars are not required if crosswalk markings are present except to address unique geometry or as directed by
Engineering.

280.4 Transverse Marking Materials

Durable markings (Tvpe B-HS) shall be used for all crosswalks, bike lane symbols, turn lane arrows, stop bars and

other pavement legends unless installed for construction activities.

280.5 Longitudinal Markings

a) Durable markings should be used for all major and minor arterials within the urban area.

b) Durable markings should be used for all lane extension lines and transition areas.

¢) Durable markings should be used on all approaches within the queuing and transition areas approaching a
signalized intersection or other areas where traffic would be expected to transition or frequently traverse over
markings.

d) High performance markings should be used for all other longitudinal markings.

e) Arterials and collectors should be marked with centerlines unless the requirements of the MUTCD don’t call for

centerlines.
f) Arterials and collectors should be marked with edge lines except where the overall road width is less than 20 feet.

@) Paint, as defined by the Oregon Standard Specifications for Construction, may not be used on non-maintained local
access roads unless temporary or as part of maintenance activities.
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280.6 Reflective Pavement Markers (RPMs)
Centerline recessed reflective pavement markers (RPMs) should be used on the following roadways:

a) Arterial roadwayvs.
b) Collector roadways outside the UGB.
c) Roadways where reflective pavement centerline markers already exist.

280.7 Temporary Markings

a) Foil-back tape of similar width to the permanent line may be used for temporary marking for a period not to

exceed one month. For periods exceeding one month, paint should be utilized.

b) Temporary reflective pavement markers (also known as “stick and stomps”) may be used for a period not to

exceed two weeks and should be checked frequently to ensure adequate delineation is present.

280.8 Marking Materials

The materials to be used on the project shall be submitted to Engineering for review and approval prior to marking
layout.

280.9 Marking Layout

The applicant should contact the County at least two business days in advance of striping for inspection of an

applicant or contractor supplied striping field layout.
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SECTFION2SECTION 290 - TEMPORARY TRAFFIC CONTROL

290.1 General

Traffic control in the public richt-of-way

b) TFeathiecontrolshallbe-consideredforallworkloeatedin-the-publieright-ofway—All traffic control shall comply
with the requirements of the MUTCD, Oregon MUTCD supplement, the ODOT Sign Policy and Guidelines,

FHWA’s Standard Highway Signs, Oreson-Standard-Speciticationsfor-ConstruetionOregon Standard Specifications for
Construction, Oregon Temporary Traffic Control Handbook for Operations of Three Days or Less, and Oregon Traffic Control

Plans Design Manual. Oregon Standard Drawings -TM800 series standard-drawings-should be used with particular

reference to TM844 for temporary pedestrian access routes.

a—

¢) Traffic control plans need not generally bear the stamp of an Engineer, except as required by Enginceringthe
Ceunty. If required due to complexity, plans shall be prepared under the direction of and stamped by an

Engineer with expertise in traffic engineering-erby-aTFratfic Engineer.

290.2 Control of Site

a) At no time shall flagging operations delay traffic for a period greater than twenty (20) minutes.
b) Work and activity zones (construction, restoration, erosion control) shall extend no mote than 2500 lineal feet at

any one time unless otherwise approved.

c) Open trenches shall extend no more than 250 lineal feet at any one time, unless otherwise approved.

d) No trenches are to be left unprotected between dusk and dawn.

e) Trenches shall conform to the technical requirements of Section 00405 of the Oreoon Standard Specifications for
Construction.

f) Trench plating shall be positively secured from movement and shall be ramped with anti-slip coated plate ramps.

290.3 Temporary Pedestrian Accessible Route

If existing pedestrian access will be obstructed by construction, alteration, maintenance or other temporary
conditions, a continuous temporary pedestrian accessible route (TPAR) shall be provided consistent with the
requirements of this section. Temporary pedestrian accessible routes shall conform to the requirements of Part 6 of
the MUTCD, and the most recent update of the Oregon-Standard-Specifreationstfor-Gonstraetion Oregon Standard Specifications
for Construction, Section 00220.02(b). The temporary pedestrian accessible route plan shall be included in the traffic
control plans. County inspectors will inspect the TPAR. If deficiencies are identified the inspector will stop work until
such deficiencies are corrected._TPAR requirements include:

——In work zones pedestrian access shall not be blocked by parking of vehicles or equipment, materials storage ot for

any other reason except for construction.

+] + L,

ATt reRS e e e o eoest e o

a)

H—The TPAR shall parallel the disrupted pedestrian access route, on the same side of the street where possible.

b)

2—Pedestriansand-BbBicyclists should not routed intouse-the-same the TPARtemporary-pedestrianaceessibleroute.
Ifitis necessary to chvert bleChStS around the work, prov1s1on should be made for a separate route for the
bicyclists.ths g
Seetion-00220:02(e)-

Q

3)—If the work impacts the accessibility of pedestrian routes through or around the work zone, limit impacts to one
corner of an intersection at a time.

d

Clackamas County Roadway Standards 129


http://mutcd.fhwa.dot.gov/kno_2009r1r2.htm
http://www.oregon.gov/ODOT/HWY/TRAFFIC-ROADWAY/docs/pdf/oregon_supplement_mutcd_2009_edition.pdf
http://www.oregon.gov/ODOT/HWY/TRAFFIC-ROADWAY/sign_policy.shtml
http://mutcd.fhwa.dot.gov/ser-shs_millennium.htm
http://www.oregon.gov/ODOT/HWY/SPECS/standard_specifications.shtml#2008_Standard_Specifications
http://www.oregon.gov/ODOT/HWY/SPECS/standard_specifications.shtml#2008_Standard_Specifications
http://www.oregon.gov/ODOT/HWY/TRAFFIC-ROADWAY/Pages/ottch.aspx
http://www.oregon.gov/ODOT/HWY/TRAFFIC-ROADWAY/docs/pdf/TCP_Manual.pdf
http://www.oregon.gov/ODOT/HWY/TRAFFIC-ROADWAY/docs/pdf/TCP_Manual.pdf
http://www.oregon.gov/ODOT/HWY/ENGSERVICES/traffic_drawings.shtml
http://www.oregon.gov/ODOT/HWY/ENGSERVICES/traffic_drawings.shtml

4—Close sidewalk at a point where there is an alternate way to proceed; and provide signing and other traffic control

devices directing pedestrians to an alternate pedestrian route. Wetk-with-trafficensineerineto-developaplan:

e

5 —The TPAR shall be inspected by the applicant on a regular basis to ensure that it is safe and does not have gaps or
surface displacements creating a hazard.

H

6y2) The TPAR shall meet the standards of a pedestrian access route as defined in PROWAGPROWAG:

#1) Minimum width shall be 48 inches. Provide a 60 by-60 inch passing space every 200 feet along the route.

ay—Surface shall be smooth and nonslip.

2)

5y3) Vertical clearance shall be at least 8 feet.

ey4) Cross slope shall be no more than 2.0% perpendicular to the direction of pedestrian travel.

&55) Grade shall be less than or equal to the grade of the adjacent road.

€56) Minimum turning space of 4 feet by 4 feet shall be provided wherever it is necessary for pedestrians to turn.

£7) If it is necessary to cross a curb, the TPAR shall include a temporary ramp meeting standards for a curb
ramp.

&38) If it is necessary for the TPAR to cross a driveway or construction access truncated dome warning shall be
provided. If it is not possible to provide truncated dome warning construction staff shall be provided at all
times when construction vehicles are crossing the pedestrian access route.

£39) Night time lighting shall be provided.

#g) Provide and maintain Pedestrian Channelizing Devices (PCD) through the period in which the permanent
pedestrian access route is disrupted. Pedestrian channelizing devices are intended to prevent those with disabilities
from straying into the vehicular way or an active construction area. Caution tape is not sufficient to guide those
who are blind or low vision. Use only PCDs that are on the approved ODOT Qualified Products List, that are
designed to be ADA compliant. Provide pedestrian channelizing devices-at-thefeleowingtoeations:
ay—Between the TPAR and any adjacent construction site.

1

by—Between the TPAR and the vehicular way, if the temporary pedestrian access route is diverted into the street.

2)

e—Between the TPAR and any protruding objects, drop-offs, or other hazards to pedestrians.

3)

e&y4) At a curb ramp if the opposite curb ramp is temporarily and completely blocked, and no adjacent alternate
circulation path is provided.

When wotk briefly or intermittently blocks or restricts the use of a pedestrian route, and a temporary detour route

is not practicable due to the short duration of the restriction, provide a temporary means of allowing pedestrian

access through or around the work area. Means of providing temporary pedestrian accessibility may include, but
are not limited to temporarily suspending the work and making the pathway passable, or use of construction staff
to guide pedestrians through or around the area._When a TPAR is created in the public right-of-way, both visual
and audible warning shall be provided at both ends of the temporary pedestrian access.

4$—When direction signage or warnings are provided they should be located to minimize backtracking. Audible
warnings shall be provided for those who are blind or low vision and should include specific directions allowing
them to find the desired path.

Q A+ 4y 1 " 4y .l ppan o L ate
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290.43 Impacts to Traffic Signals

a) In no case may flagging operations take place in conflict with the indications of an operating traffic signal.

b) No flagging operations may take place within 200 feet of an operating traffic signal without the-approval-ofa
custom traffic control plan_subject to a permit.

A—

by—Should traffic control requirements dictate the “turn-off” and/or “turn-on” of a traffic signal, the fellowineshall
takeplaee:

c) Fhreapplicantreguestor shall coordinate with the County Traffic Signal Shop at least 48two business davshents

ptior to turn-off and/or turn-on.

rRoad closures are not for the purpose of convenience or cost reduction for an applicant. Proposed closures shall
establish that a clear public safety and convenience benefit would result from a closure.

a) The detour route shall be capable of safely and legally accommodating the detoured traffic.

ayb) With increasing ADT, functional classification and closure duration, the applicant’s burden becomes greater in
estabhshmg the benefit of a proposed closure.
bic) Pre
éesig-ﬁed—bv—a-ﬁ—E-ﬁgmeer—If a road closure is proposed&p-p-roveé the fo]lowmg may be requlred
1) Evidence that other methods of traffic control and/or that temporaty improvements are not feasible in order
to keep the road open.
2) Time of day restrictions or extension of normal working hours and days.
3) Contract requirements of incentives/disincentives for completing/not completing closure on time.
4) A public engagement plan.
5) Off-site improvements to meet minimum safety of the detour route and/or to return the detour route to its
original condition prior to the detour per Section 225.6.
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SECTION2SECTION 295 - TRANSPORTATION IMPACT STUDY (TIS) REQUIREMENTS

295.1 General

The objective of a transportation impact study (T1S) is to assess the impacts of a proposed project or land use action
on the transportatlon systern and identify rnltlgatlon for any capaclty ot safety deficiencies. A-developmentshould

be-ap d - 2 d ve—These requirements are intended to
prov1de standards for generation of a TIS for land development apphcatlons that are consistent with existing-land use
regulations_and guidelines for traffic analysis that is prepared for County capital projects. =

295.2 Requirement for a Traffic Impact Study-Reeuired

a) A TIS shall be required based upon an assessment of Engineering regarding the anticipated relative impact of a
proposed development on the existing or planned transportation system.
ayb) A TIS to address traffic capacity is notshewld-rettypieallybe required where the proposed development will
generate less than twenty vehicles trips in any peak hour unless to —Hewever;aTISmayberequiredte-address
specific safety issues identified by the County. The need for a TIS is at the discretion of the Ceunty-Road
Official.

by
295.3 Traffic Study Scope and Coordination

a) Engineering and the applicant should coordinate to develop a written TIS scope that will guide the work of the
TIS and define the study requirements based upon the anticipated influence area of the proposed development.

ayb) The influence area of a proposed development establishes the requirements of analysis for the TIS and is defined
on a case by case basis, but is typicallyeererally based upon the trip generation of the proposed development in
relation to the proximity of congested roadways and intersections or the proposed development’s potential impact
on safety issues.

295.4 Traffic Engineering Expertise

All traffic impact studies shall be conducted under the direction of and stamped by an Engineer with expertise in

traffic engineering-e+by-aTtraffie Hasineer,

295.5 Coordination with Other Agencies

As applicable, Fthe applicant is expected to shalbcoordinate with ODOT and affected local jurisdictions in the
scoping, development, and review of a TIS regarding intersections or roadways that are not under the County’s
jurisdiction. In some cases, the County has adopted adjacent agency standards_as part of the ZDO5se-eoordinationis

295.6 LengTFermAnalysis-Zone Changes and Comprehensive Plan Amendments

Zone changes and Comprebensive Plan amendments require leng-tangeear-analysis_compliant with #re-OAR 660-012-

()6(), the Tramportatmn Plannmg Rul %eﬁppheaﬂ&&haﬂ—ebﬁeﬁﬁ%eﬂi@ﬂ—ve&ﬁhﬂlefe}ume—e%ﬁﬁﬁe%—&em

295.7 Clackamas Regional Center (CRC) Area Analysis Period

a) The ZPOZDO Seetont067-and Comprebensive Plan Shapter+0Chapter 10 require special analysis periods within
the Clackamas Regional Center Area.

b) Within the CRC area, a weekday PM peak two hour analysis is required. The first hour of analysis shall be based
upon the peak hour of the subject intersections. If the mobility standard is met for the first hour, no further
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analysis is required. If the mobility standard is not met in the first hour, a second hour of analysis is required.
The second hour of analysis shall be based upon the “shoulder” %2 hours before and after the peak hour, which
may require additional traffic counts.:

¢) Within the CRC area, a weekday midday hour analysis is required.

&)
295.8 Analysis Methodology

a) All analyses shall be conducted in compliance with the most recent versions of the following:
1)  Highway Capacity Mannal (HCM) with the exception of signalized intersections, which shall be based upon the
HCM 2000-
2y ITE Trip Generation Mannal
3) ITE Trip Generation Handbook
4) MEAEDMUTCD
5) AASHTO - %4 Policy on the Geometric Design of Highways and Streets>
6) AASHTO - 5=“Guidelines for Geometric Design of V'ery Low-V"0lume Local Roads*
7)  AASHTO - HishwaySafety MannatHighway Safety Manual
8yb) It is recognized that in many instances, the HCM’s methodology is limited_especially in highlv congested
conditions. In instances where the HCM is incapable of providing accurate analysis, the County and applicant
shall coordmate on an approprlate analysls method

b%movemeﬁt—bﬁtppfe&eh—ofb%fheﬂﬂfeﬁee&eﬁaﬁ—whe}e—The followmg estabhsh the County s LOS nd v/c
determination method and other analysis parameters required to evaluate the requirements of the Gemprehensive
PlanComprebensive Plan and ZBOSZLDO.

b)
295.8.1 Two-Way Stop Controlled (TWSC) Intersections

At two-way stop controlled intersections, including driveways, the weighted average methodology of the critical
approach of the HCM shall determine the LOS and v/c of the intersection.

295.8.2 All-Way Stop Controlled (AWSC) Intersections

At all-way stop controlled intersections, the intersection average methodology of the HCM shall determine the LOS
and v/c of the intersection.

295.8.3 Signalized Intersections

At signalized intetsections, the intersection average methodology of the HCM shall determine the LOS and v/c of the
intersection.

295.8.4 Roundabout Intersections

At roundabouts, the critical approach shall determine the .LOS and v/c of the intersection. ﬂ—vel-&me—te—e&pﬁer&'—faﬁe

295.9 Signalized Intersection Analysis Parameters

a) _The TIS shall analyze traffic signals in the following manner with regard to traffic signal timing:
1) The eX1st1n r, background and total traffic analysis shall be consistent Wlth the emsmn y si rnal t1m1n .

-H%tgﬁa}%—epef&&ﬁg—a%Anal; sis of 1solated intersections shall opum1ze the existing ﬁﬁﬂﬁg—vﬁfh—gfeeﬁ—ames—ﬁet
to-execed-the-masimum-existinggreeatimes—splits within the maximum cycle length.

2)

b}—Slgnals that operate in a coordinated t1m1ng plan shall be analyzed without ad]ustments as-suehwith
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4) If modifications to the signal timing are proposed or shown in the analysis, the total traffic analysis shall
contain two scenarios: total traffic with existing signal timing and total traffic with proposed signal timing.
GenerallyHowever, signal timing modifications are tvpically not acceptable as mitigation to a project’s
impacts.

b) Additional analysis requirements may apply in the case of coordinated signal systems as changes at one
intersection may affect other intersections not included in the study area of the project.
Byc) The Engineer shall request County, ODOT and local jurisdiction signal timing for use in their analysis. The

Engineer is responsible for ensuring that the existing-appropriate signal timing is used in the analysis-as

approptiate.

d) If signal timing changes are recommended by the applicant and approved by Engineering as acceptable mitigation
to a project’s impacts, funds will be required to design and implement new signal timing plans suggested as
mitigation by the applicant.

eye) Where adaptive signal timing exists, the wl-providest iatne-parametersto-theapp reantapplicant
and County will work together to determine the appropriate signal timing parameters.

&
295.10 Peak Hour Factor (“PHF”)

a) The peak 15 minutes of the peak hour shall be the basis for determining lesel-ef-sersseeintersection operations
except as noted in the ZPOZLDO and Comprebensive Plan, which allows a one hour peak period in some situations.
In those instances, the peak hour factor shall be set to 1.0 and the entire peak hour traffic volume shall be
evaluated.:

2yb) The PHF shall be derived from the existing raw manual turning movement counts and be applied uniformly over

each scenario except in-the-ease-oflongtermanalysisas provided below in 3).
b}_)_In the case of leng—termzone change or comprehensive plan amendment analysis, the peak hour factors presented

in the-default PHE of the HCM o+ the-existing PHE ~whicheveris greates ODOT’s Development Review
Guldehncs —s—h-a-l-lor existing PHF shall be used in analy51s

295.11 Microsimulation Models

a) CHighlyeongested conditions will reqmre the use of microsimulation models.
#yb) The use of microsimulation sed
compliance with the ODOT Amz/wz; Procedures Mam/a/ (APM)

shall require

295.12 Growth Rates and In Process Traffic

a) For short term analysis of five years or less, linear growth rates shall not typieally=be less than 2% per year unless
verifiable evidence is submitted or known which indicates that the local growth rate is less than 2% per year.
ayb) For long term analysis of six years or more, linear simple-growth rates shallshould not be used if —Fhe-appheant

Sl gzt tha AOYYCYT A~ ol

Lall PR
Stramr-compry-witn e oy

demand volumes are available. In that case, the analysis should rely upon regional travel demand volumes and

post process those volumes per the APM.: If no regional travel demand volumes are available, the historical
trends methodology of the APM or other approved methodology may be acceptable.ebtain-dataper—forusein

b)) In process traffic, or developments that have been approved_and have current land use approval -yet are not yet
occupied_or fully built-out, shall be included in addition to growth projections. T-exeept-hat information may be

omitted for ferzone changes and comprehensive plan amendments.eslywhenmodelingdataper—isnotutilized:

295.13 Turning Movement Counts

Prkl\.\,durk,s l\v{aﬁuﬁl - df‘,VJuDlﬁ Tatareyearv uluxxn, 3reglonal travel

Turning movement counts shall be conducted as follows:
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295.13.1 Count Hours
The count hours stated in Table 2-19 shall be collected in analysis unless the TIS scope specifies otherwise.

Table 2-19. Traffic Count Hours by Area
Table 2-19. Traffic Count Hours by Area

- ; Outside UGB

Outside Clackamas Regional Center Area Weekday AM Peak Hour 630 AM to 8:30 AM
Weekday AM Peak Hour 6:30 AM to 8:30 AM Weckday PM Peak Hour 7 PM t0 6 PM
Weekday PM Peak Hour 4 PM to 6 PM Tnside UGB

Within Clackamas Regional Center Area Weekday Midday Peak Hour 11 AM to 1 PM
Weekday Midday Peak Hour 11 AM w2 PM Weekday PM Peak Hour 3.30 PM to 6:30 PM
Weekday PM Peak Hour 3:30 PM to 6:30 PM

295.13.2 Day of Week

Turning movement counts shall be conducted on Tuesdays, Wednesdays and Thursdays unless otherwise directed.
295.13.3 Holidays

Turning movement counts shall not be conducted within one week of a federal-holidayfederal holiday.

295.13.4 Current Counts

Traftic counts should be based upon counts collected within 2442 months of the completed land use application.
Counts older than 2442 months may not be accepted or may require adjustment to current traffic conditions.

295.13.56 Turning Moevement Count Required DataVehicle Classification, Bicycles and Pedestrian Data

Turning movement counts shall separately include vehicular (truck vs. non-truck), bicycle and pedestrian traffic
volumes.

R 6 Clesshall-be submitted-dl rcallywith-cach FIS-submission:
295.14 Trip Generation

a) Trip generation shall be based upon the latest edition of ITE’s Trip Generation Manual and Trip Generation
Handbook.

b) The traffic impact study shall include an estimate of site generated trips, pass-by trips, diverted linked trips, and
internal capture trips during each study period.

¢) Ifa trip generation rate similar to the proposed use is not available within T7ip Generation Manual, then the
procedures of the Trp Generation Handbook regarding obtaining local trip rates shall gererallybe required unless
otherwiseloeal-trip-data-is-unavailablefor-the-proposed-use-ot-as approved by Engineering.

d) Trip generation shall be based upon an average weekday unless otherwise specified by Engineering.

€
295.15 Trip Distribution
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295.16 Queuing Analysis

narcantila ool 5 destbha ool b1o crnes aind tha coaaiata o o
pereetegueuc-exXeceasmeavaranre-Storage ana e GuetHigis

a) All development may be required to provide a queuing analysis that evaluates the impact of queues onto public
roadways. Developments that are anticipated to back traffic onto public roadways are considered to be a safety
issue.

b) Development that proposes a drive-thru service shall provide a queuing analysis that evaluates the impact of

drive-thru queues onto public roadways.

c) As required by Engineering, the TIS shall provide 95% percentile queue estimates for each movement at each
study intersection. The TIS shall identify the existing available queue storage, anticipated 95% percentile queue
and indicate if that storage is or will be exceeded.

d) In cases where the anticipated 95% percentile queue exceeds the available storage and the queuing is considered to
be a safety issue, the development will be required to mitigate a queue back to the background traffic condition.

3}e) Microsimulation utilized to substantiate queuing shall comply with Seetten29544Section 295.11.

4
295.17 Traffic Safety

If required, tFhe TIS shall analyze the existingandfutare-safety of the transportation network by addressing the

following. If any of these conditions cannot be met and mitigation does not sufficiently address the deficiencies, the

developmentdeesnotEngineering may find that a proposed development does not meet safety standards:

_)_Slght distance isshalk- adequate
subject -to the pesthe-standards of Seeﬁeﬂ—2498ec—&eﬁ—286ctlon 240.

ayb) Crash history is adequate per 2Section 295.17.12.
byc) Queuing is adequate per Section 295.16xxx.
d) Access requirements are adequate per Seetton2Section 220.

o—

e) A turn lane, if warranted and recommended by Engineering per Seetten2Section 295.18.1, swillbeis provided.
f) Truck circulation is adequate per Section 295.17.2.
g) Off-site access is adequate per Sections 225.4 and 225.5.
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295.17.1 Crash History

——Crash history shall be analyzed-previded for all study intersections and as=well-as-nd-alengall-sections of roadway
to which access is proposedifrecuired.

a) Crash rates, frequency and severity shall be evaluatedreported.at-allstadyinterseetions:
b) The applicanteensultant shall evaluate the existing crash history to determine crash patterns, severity and

frequency and make recommendations for safety improvements.

¢) Intersection crash rates in excess of typical crash rates require an+n-depth-further safety analysis based upon the
Highway Safety Mannal the APM to determine the development’s impact on safety and may require proportional
mitigation.

d) As required, sSegment crash rates in excess of typical crash rates require_further-sanin-depth safety analysis based
upon the Highway Safety Manunal and the APM to determine the development’s impact on safety and may require

proportional mitigation.

295.17.24 Truck Citculation

a) DAsrequired;for developments that will befrequentlyserved-bygencrate greater than 50 daily vehicles irsize
greater-ot-equaltoof a size greater than or equal to WB-50, an analysis of truck turning movements atte the

intersection_of the following will be required:
1) The neatest collector or arterial roadway (whichever is closer) if within the UGB.
2) With the nearest artetial roadway if outside the UGB.

b) Mitigation will be required if a safety issue would result.

295.18 Mitigation

a) The traffic study shall include suggested mitigation to comply with Z202D0 and Comprebensive Plan tesel-of
seﬁqeemoblht; requlrements to prov1de a minimum level of safety to support the proposed development—pef

and to address—ﬁetghbefheed—}ivab%ﬁw—iﬁaes—&ﬁé other requirements of these é#ﬂﬂdﬁdfﬁ‘andgrds as requlred
ayb) Proposed mitigation may require a safety analysis based upon the Highway Safety Manual and APM.-

byc) Mitigation that shall be considered in the analysis is described below, as applicable:
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€
295484—-295.18.1 295183 T'urn Lane Warrants

a) The applicant shall analyze the need for right and left turn lane warrants as required by Engineering.

b) The County utilizes the current ODOT left turn and right turn siting criteria of the Hzohway Desion Mannal when
establishing the possible need for left and right turn lanes.

¢) The affirmation of a warrant being met for a turn lane does not dictate its installation. County staff will make a

determination regarding the need for turn lanes.
e—Signalized intersections shall gererally-be accompanied by channelized left turn lanes on the major street and

minor street and designed per Seeton250-8-8Section 250.8.8 except as approved byDesienMedifieationper
Section 170.etherwiseapproveds:

d)

e) Signalized intersections may require be-aceompanied-by-channelized right turn lanes en-the-majorstreet-and
minerstreet-as warranted above and designed per Seetion250-88Section 250.8.8.
£

295.18.2 18:2-Traffic Signal Approval

A traffic signal proposed to address safety or capacity issues shall meet the requirements of Seetier260Section 260
including evidence to indicate that other alternatives have been considered.

295.18.318-3 Analysis of Neighberheed-Impacts on Local, Residential Streets

——Some developments may have a detrimental effect upon existing residential usesaeighbotrhoods. As applicable,
the TIS shall evaluate impacts such as traffic volume increases, potential speed increases, safety impacts and other
livability issues_on local, residential streets.

2)
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——DBased upon the relative impact of the development upon local, residential streets, theneighbothood; the County
mayreecommend-improvements to mitigate a development’s impact may be required-upenan-existine
aetghborhood.

=]

b)
¢) Elements to be considered as potential mitigation include the traffic calming measures of Seetien265Section 265.

&
295.18.4 Other Mitigation

Other mitigation, such as the installation of stop signs, warning signs, signal timing modifications, additional
threugh—+travellanes, roundabouts, traffic circles, pedestrian and bicycle improvements and other potential
improvements, will be evaluated on a case by case basis-ea-their-ewnarerits. Suggested mitigation shall be
accompanied by appropriate engineering analysis to allow for the review of such proposals including a review of the
mobility and safety impacts of the proposed mitigation. s-

295.19 Traffic Study Components

The following elements typically make up aare-generallyrequiredfora TIS.:

295.19.1 Executive Summary

An executive summary thatshallbe-prepared-generalls discussesing the proposal and the results of the study and any

necessary traffic related mitigation to meet the requirements of the land use application.
295.19.2 Project and Study Area Description

A description of the existing and proposed land uses, site characteristics, surrounding land uses, roadway system
characteristics, transit service, pedestrian and bicycle facilities, and any pending transportation system improvements
as identified in the Clackamas Connty Capital Improvement Program, Comprebensive Plan, and ODOT or local jurisdiction
plans.

295.19.3 Analysis Periods and Scope

a—Analysis of intersection capacity and/or roadway segment capacity, as required by the Scope, meeting the
requirements of these StandardsS tandards, Z62D0 and Comprebensive Plan.

Ba)

——The analysis shall include the following study scenarios at a minimum or as directed by staff:

11 55

1) Existing Traffic (Analysis based upon “current” traffic counts)FetalFraffic-atareasonablefull build-outsear

2) Background Traffic at a reasonable full build-out vear (Existing Traffic + Growth + In Process Traffic)
by3) Total Traffic at a reasonable full build-out vear (Background Traffic + Site Generated Traffic)

295.20 Submittal Requirements
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a) Completed traffic studies and revisions shall be submitted as a pdf document.

b) All electronic files used in support of a traffic analysis shall be submitted upon request.
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CHAPTER 3 - ON SITE DESIGN OF COMMERCIAL, INDUSTRIAL AND
MULTIFAMILY DEVELOPMENTS

SECTION 310 - GENERAL

Chapter 3 establishes the technical requirements associated with on site design of commercial, industrial and

multifamily developments

Site improvements for commercial, industrial, and multifamily developments are reviewedgenerally-eonditioned

through fhe—éeve}epmeﬁ{—feﬂew—aﬂd—the land use approval process described and adm1n1stered pursuant to the
ZDQZDO ‘ 3 Sat-efs S

This chapter supplements the requirements of the ZPO/ZDO-Seetien1007, which contains greater detail in relation to
onsite design of commercial, industrial and multifamily developments.

—SECTION 320 — PARKING AREAS

320.1 Maximum Slopes and Grades

——The plan review, permit and inspections for ADA improvements will be covered under a Development Permit

When— they are not related to a-eurrent buﬂdmg perm1t under review. ADA—aeee%rb}e—p&fktﬁg—sha}Hae—pfeﬂéed—as

2)

— shouldaeedte with

b)

——General parking areas and adjacent drive aisle slopes shoulda#t not exceed +/-5%.
)

d) Drive aisles not adjacent to parking spaces shouldalt not exceed a longitudinal slope of 1042%. Cross slopes shall
not exceed 5%.

&
320.21:2 Pedestrian Walkways

Walkway connections to the public sidewalk shall meet ADA landing area requirements per

PROWAGPROWAG and be reviewed and permitted by Engineering.

320.313 Vehicular Circulation and Maneuvering
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All serviee-vehicle maneuvering shall be prowded n site and should limit backing maneuvers in locations where
pedestrians are expected. i i

——All garbage and recycling faclhtles shall have adeguate access, with onsite maneuvenng and clrculatlon for the
service provider’s vehicle.

mevementsroomtortherequire
&b
c) All movements for non-passenger design vehicles shouldalt be shown on antheplans-er exhibits, showing paths
traced by the extremities of the vehicles, including off-tracking. Adequate turning radii shall be provided for all
loading spaces and the largest anticipated vehicles maneuvering on site and at driveway approaches._At a

minimum, the circulation of a fire truck and garbage truck shall be illustrated.

€
320.43:4 Parking and Maneuvering Area Surface & Structural Section

{ i tre-ai g R0 The parking
and maneuvering surface (gravel or paving) shaﬂ comply with ZDO Sectlon 1015 or w1th Standard Drawing R100

if not related to development.
The structural section of parking and drive aisle areas shall meet or exceed Standard Drawing R100.

b)

320.5 Parking Stalls

a) All automobile off-street parking quantity and dimensions shall meet the ZDO and Roadway Standard Drawing
P100 or P200

——Dimensions for on-street parking spaces shall eemplywith-meet or exceed the requirements of Roadway Standard
DeawinePStandard Drawing P100 or P200. The on-street parking shall utilize the street for the drive aisle. The
parking spaces shall not diminish or obstruct the required travel lanes or bike lanes.
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b
C) FheapplieantshatHabelallAll compact, carpool, disabled, and loading berth spaces-and-driveaisles shall be
labeled on the plans.

320.%3:6 Curbs and Wheel Stops

—If parking lot curbs carry, direct or channel surface water, the curb shouldkall-eypieally be sypeCloreurband

utterstructural curb. Cutb-and-gutter—Curb-and putter shall be-usedifeurbline slopeisdessthand04adiarecentto

L ADA facilitiosin il | Lol crsel '

o)

——Alternative curbs will be considered when it is determined by Engineering that ppe~“Ceurbs-oreurband
gutterstructural curb are-is not the most appropriate.

b)

Extruded curbs shall not be used for carrying, directing or channeling surface water, or as a vehicle wheel

vhee e S asea 2 b
linesto-preventamportonof avehielewithinthe o fr cin rthelandseapineorapropers-—hn
ithinthelot elandseaptreoraproper

320.%:7 Signage and Pavement Markings

a) All traffic control devices on private property;and-thoseloeated-where private-driveways-interseet- County
faeilities;- shall be installed and maintained by the property owner. Traffic control devices that are located where
private driveways intersect a road right-of-way shall be kept in good condition.

b) The applicant shall provide a signing and pavement marking plan to Engineering for onsite parking and
circulation. This plan shall be reviewed and approved by Engineering and the local fire service provider prior to

the applicant being issued a Development Permit.

c) All compact, carpool, disabled parking spaces shall be clearly marked on the site.

1n ] A/TTTTFD and O MIITTCD o
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320.-1:8 Reciprocal Cressever-Access Easements

Comply with Section 220.See-Seetion2202forrequirements:
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SECTION 330 - COMMERCIAL, INDUSTRIAL AND MULTIFAMILY DRIVEWAYS

3304 Mini D Desion Becui

a) All driveways shall meet ADA accessibility requirements if the driveway intersects with a planned or existing
sidewalk or other pedestrian facility.

b) Driveways shouldkall be designed with a minimum 28-foot wide approach_except where the Comprebensive Plan
requires narrower driveways.:
c) If the design vehicle for the site requires it per Section 250.1.3 or if traffic operations necessitate additional travel

lanes, driveways wider than 28 feet may be required to reduce the pedestrian crossing length or implement

additional measures to reduce conflicts with pedesttians.
d) Driveways on streets with curb tight sidewalk should be constructed per Standard Drawing D600.

¢) Driveways on streets with curb and sidewalk with a landscape strip should be constructed per Standard Drawing
D650.

In rare cases where a development’s trip generation is such that hicher speed egress maneuvers from the adjacent
roadway are desired or is used for a large number of truck deliveries, the County may allow or require driveways
to be constructed per Standard Drawing D675.

g) Driveways constructed without curbs should be constructed per Standard Drawing D500.

h) Driveway throats (measured from the back of the public sidewalk in the UGB and from the edge of pavement
outside the UGB to the nearest perpendicular drive aisle) shall have a minimum length of 20 feet but should be
designed to accommodate the 95th percentile queue. Driveway throat depths may be required to be based upon a
traffic studyv per Section 295.

1) Drivewayvs accessed by trucks with trailers, shouldalt require a minimum throat length of 50 feet.

Parking, intersecting drive aisles and designated pedestrian crossings are prohibited within the minimum throat

depth.
k) If a gate is proposed on a driveway serving the public, the gate shall be placed a minimum of 20 feet from back of

sidewalk or edge of pavement, whichever is greater. If queues are likely to extend into the travel lane of the
nearest roadway, then a queuing analysis shall be provided per Section 295. Gates may require the approval of the
fire district.

) Gates are required to have a minimum of a 20' wide unobstructed opening. The opening width will be required
to increase when the length of the anticipated vehicle increases unless the gate is set back far enough for the
vehicle to be perpendicular to the gate.
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SECTION 340 - REFUSE AND RECYCLING ENCLOSURE STANDARDS FOR COMMERCIAL

INDUSTRIAL AND MULTIFAMILY DEVELOPMENTS

-and-thatthe Gerades mav de-not exceed +/- 3% in the setrvice area.
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CHAPTER 4 - STORM WATER MANAGEMENT

SECTIONASECTION 410 - GENERAL

Chapter 4 establishes the technical requirements associated with storm water management.

410.1 Regulatory Authority

The Engineering Division of DTD is responsible for ensuring the adequate drainage of public roadwayss and
developed properties in unincorporated areas outside of established stormwater districts within the County.
Engineering regulates the construction of public and private roads and other site improvements to ensure adequate
drainage of storm/sutface water to an appropriate discharge point.

Clackamas County has feurmultiple surface water districts: Water Environment Services (WES) encompasses the
Clackamas County Service District #1 (CCSD#1)_and ;-the Surface Water Management Agency of Clackamas County
(SWMACC)_and Hoodland Service DistretDistrict.; The other districts are Clean Water Services (CWS) and the Oak
Lodge Sanitary District (OLSD). : ~ g ek el - :

Serviees-(WES)

Engineering manages storm water drainage and surface water regulations for all development outside of the County’s
four-cstablished storm water districts or outside a-city limits located within the County’s boundary. For the
regulations in these other areas, please refer to the respective jurisdiction.

410.2 Engineering Regulations Outside-the Tualatin River Basin

Engineering has adopted WES stormwater standards, for-ECSDHI;-Chapters1-5-8&-810-outside-the Tualatin River
basin—Chapters-6and-7-donotapplywith the exceptions noted within this chapter.

410.43 Erosion Control Contractor Certification Not Required

CESDHESWMACC Seetion4-2-8WES Erosion Control Certification shall not apply to Engineering regulations.

410.54 Fees

Fees listed in the WES rules and regulations, or their

S S s

St()rm\\ qtcr SEaﬁdafésS z‘aﬂdam’s ()ﬂl\ 11)131\ to areas within thur surface water management districts. %ﬁi—refeteﬁee—fe

aﬂé%%@@fequed—bﬁhe—eeﬁﬁw F()r mrormatlon on Lntnncum(r stormwater Aﬂd erosion control fee% out51de

of existing surface water management districts = sce CountyCodeCounty Code,
Appendix A: Fees. For surface water management fus W 1th1n mothu district or municipality, contact the district or
municipality directly.

SECTIONASECTION 420 - DPFD-DESIGN-EXCEPTIONS TO WES STANDARDS
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The following standards are exceptions to WES surface-waterregulationsstormwater standards. These standards are
directed towards the design and construction of public storm drainage facilities and for the coordination of
stormwater runoff from private drainage systems into public systems. The intent is to ensure a comprehensive
engineering review and sufficient design to identify and mitigate existing deficiencies, protect the environmental health
of our watersheds, as well as to identify the capacity requirement of new system improvements resulting in an overall
benefit of reduced flooding.

If any conflicts arise between these standards and WES regulationsstandards, the following shall govern.
420.1 Best Management Practices (BMP) & Low Impact Development Approaches (LIDA)

Engineering acknowledges the need for Best Management Practices (BMPs) or Low Impact Development
Approaches (ALIDAs) inrfrew-with development. Cutrenty,Engineetingdoes-nothavealistofacceptedHHADAS:
Hewever;-In addition to any LIDA standards adopted by WES, Engineering encourages designers to submit LIDA
designs for review to meet the water quality and infiltration requirements outlined in WES sules-and
regulationsstormwater standards. Calculations will be required to illustrate to Engineering how a given LIDA
provides water quality benefit. Private improvements in rural areas mav work with DTD to provide a simplified

approach to stormwater management that utilizes vegetation and infiltration if the site conditions warrant it. City of
Portland’s Simplified Approach for infiltration testing and typical details for stormwater management may be used in

the rural area.

420.2 Acreage as a BMP

Development outside WES service districts is predominated by larger lot sizes. A reasonable BMP _outside the UGB
may be the utilization of undeveloped acreage. The applicant shall demonstrate to Engineering that water quality,
detention, and/or infiltration requirements are met using the acreage BMP.

420.3 Rural Area-Surface Water Management Applicability
Staareas-outside-the Urban-Growth-Boundarysurface water management plans in conformance with this chapter

will be required for any of following:

a) When 5,000 square feet or more of new or reconstructed impervious surface is proposed within the UGB.
b) When 10,000 square feet or more of new or reconstructed impervious surface is proposed outside the UGB.
c)  When ¢rading or anv new or reconstructed impervious surface is proposed or replaced within 50 feet of a

percnnlal creek or stream ot within 10 feet of a propcrty line.

10000 £

St £ 4 e,
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420.4-34 Underground Injection Control (UIC) Devices notPermitted-inRight-ef-Way
-UICs are setonly permitted in Clackamas County right-of-way when registered with DEQ and maintained by an

established stormwater district, unless otherwise approved by CeuntyDTD Transportation Maintenance.

When UIC are proposed in County right-of-wayv, an approved IGA and maintenance agreement with an established

stormwater district shall be in place prior to Development Permit issuance.

SECTIONASECTION 430 - HYDROLOGY

430.1 Acceptable Hydrology Methods (Detention Hydraulics)

Engineering accepts the Rational Method, and TR-55, and-centinneus+unetfmedelsin addition to WES approved
methodology. Other methods will require prior approval from Engineering.-
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Detention pond routing shall be by the Storage Indication (Modified Pulse) method:

{282/ At + Oz = L=+ L +251/ At + O1} or approved equal.
430.2 Rational Method
The Rational Method (Q=ciA) may be used to estimate peak discharge from drainage basins of less than 300 acres.

The Soil Conservation Service (“SCS”) TR55 method may be used for drainage areas less than 25 square miles.

Refer to the ODOT Hydrarbres Mannattydranlics Mannal for additional information. Some of the figures contained
herein have been reproduced from the above manual.

430.2.1 Rational Method Basic Methodology

The Rational Method is a simplified model for estimating the discharge of a drainage basin based on the area
of the basin, type of ground cover, and intensity of rainfall.

= ciA

peak discharge (cfs)
runoff coefficient
rainfall intensity (in/hr)
drainage area (acres)

c Ry eYe)
I

The Rational Method can result in a wide range of discharge values based on assumptions made by the
Engineer. The following sections establish parameters for the variables in the Rational Method and should be used in
the design of drainage systems within Clackamas County.
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430.2.2 Runoff Coefficient—€

The runoff coefficient (C) is a dimensionless parameter based on the type of ground cover and slope of the
terrain. Table 4-1 lists runoff coefficients for various conditions of ground cover and slope.

Where ground conditions vary throughout a drainage basin, a composite runoff coefficient can be calculated as
follows:

Cog = (CiA1 + CoAz + C3As + ... CaAy)
A+ A+ As+.. Ay

Table 4-1 Runoff Coefficients (C) for Storm Drainage

Terrain
Ground Cover
Flat Rolling 2-10% Hilly Over 10%

Pavement and Roofs 0.9 0.9 0.9
Earth Shoulders 0.5 0.5 0.5
Drives and “Walks 075 0.8 0.85
Gravel Pavement 0.5 0.55 0.6
City Business Areas 0.8 0.85 0.85
Apartment Dwelling Areas 0.5 0.6 0.7
Suburban, Normal Residential 0.45 0.5 0.55
Dense Residential Sediions 0.6 0.65 0.7
Lawns, Sandy Soil 0.1 015 0.2
Tawns, Heavy Soil 017 0.22 0.35
Grass Shoulders 0.25 0.25 0.25
Side Slopes, Harth 0.6 0.6 0.6
Side Slopes, Turf 0.3 0.3 0.3
IMedian Areas, Turf{ 0.25 03 0.3
Cultivated Land, Clav and Loam 0.5 0.55 0.6
Cultivated Land, Sand and Gravel 0.25 0.3 0.35
Industrial Areas, Light 0.5 0.7 0.8
Industrial Areas, Heavy 0.6 0.8 0.9
Parks and Cem eteries 0.1 0.15 0.25
Plaverounds 0.2 0.25 0.3
Woodland and Forests 0.1 015 0.2
Meadows and Pasture Tand 0.25 0.3 0.35
Unimproved Areas 0.1 0.2 0.3

430.2.3 Rainfall Intensity

The rainfall intensity indicates the "quantity” of rainfall and is related to the rainfall duration and the design
storm. Rainfall intensity is usually represented by an Intensity-Duration-Frequency (I-D-F) curve. The IDF curves
for drainage design in Clackamas County are taken from the HydrankesManmalHydranlics Mannal (see Figures 4-1 to 4-
5).

430.2.4 Time of Concentration

ay—The duration of rainfall is equal to the time of concentration (T¢), in minutes, where the time of concentration is
defined as "that amount of time from beginning of a storm event, that it takes water from the most remote time
location in the basin to reach the point being considered."”
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e—Determination of the time of concentration, Tk, shall be in accordance with the HydranbesMansalHydranlics Mannal
as follows: Most drainage basins will consist of overland flow segments as well as channel flow segments.
Overland flow can be further divided into a sheet flow component and a shallow concentrated flow component.
Urban drainage basins may be further complicated by having significant pipe flow segments. The travel time is
computed for each flow segment and the time of concentration is equal to the sum of the segment travel times.

&b)

¢) The best method of determining overland sheet flow time is the kinematic wave equation. The equation is only
applicable for travel distances less than 300 feet.

&

Te = KI.06n06 / 104803
Where: Tec = overland flow time in minutes

L = overland flow length in feet
n = Manning's roughness coefficient (see Table 4-2)
1 = rainfall intensity, in/ht
S = the average slope of the overland area
K = 0.93

d) Figure 4-6 is a nomograph for the solution of the kinematic wave equation for overland sheet flow. In using the
nomograph, the time of concentration and rainfall intensity are unknown. The solution is one of iteration or trial
and error.

5

T'able 4-2 Mannings Surface Roughness Coefficients (n)

for Overland Shect Flow

Surface Type n Value
Pavement and Roofs 0.014
City Business Areas 0.014
Graveled Surfaces 0.02
Apartment Dwelling Areas 0.05
Industral Areas 0.05
Usban Residential Areas (> than 6 units/acre) 0.08
Meadows, Pastures and Range Land 0.15
Rural Residential Areas (< than 6 units/aae) 0.24
Playgrounds, Light Turf 0.24
Parks and Cemeteries, Heavy Turl 0.4
Woodland and Porests 0.4

¢) After a maximum of 300 feet, sheet flow usually becomes shallow concentrated flow. The average velocity for
this flow can be determined from Figure 4-7 in which average velocity is a function of watercourse slope and type
of channel. This figure was reprinted from the 1972 SCS Handbook.

&

f) For open channels, Manning's equation can be used to estimate average flow velocity, which is usually determined
for bank-full flow.

k)

. REEERENCE
430.2.5 Design Storm

——A design storm defines the statistical recurrence interval of a storm event. The probability of a 25-year storm
occurring in a given year is 4%. Conversely, a 25--year storm will statistically occur once every 25 years. The
selection of a design storm is dependent on the balance between the cost of the drainage facility and the flood
risks associated with the storm event. The design storm required for public drainage facilities within the County.
but outside an existing stormwater district, shall be based on a 25--year storm event. Design storms within
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existing surface water management districts, shall be based on the districts requirements, but in no case shall

e
public drainage facilities within the County’s sight-efswayright-of-way be designed for less than the 25-year storm
at basin buildout with 85% impervious.

2)

——The effects of the 100 year storm event on storm drainage structures and bridges shall be evaluated as required.
b)

—The effects of the 100 year storm event on developments within a flood plain shall be evaluated as required.

)

d) The effect of the 100 year storm shall be evaluated when the path of the drainage could place persons or property
in jeopardy.
&)

430.2.6 Drainage Area

The discharge of a storm system is dependent on the size of the basin contributing to the flow. The design of a
drainage facility should account for the entire drainage basin surrounding the affected area. The Engineer shall submit
a topographic map of the entire drainage basin with the drainage calculations. This map should identify the existing
and proposed drainage facilities and sub-basins considered in the design. This overall design shall anticipate and
accommodate the acceptance and conveyance of surface water on or crossing the roadway or roadway system
considered in the design area.
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SECTIONASECTION 440 - STORM DRAINAGE COMPONENTS

440.1 Pipes and Culverts

440.1.1 Pipe Material

——The pipe material permitted for use within the public right-of-way is as follows:

2)

——Concrete, non-reinforced, ASTM C-14, Class 3 (maximum size: 18” inside diameter).
1)
——Concrete, reinforced, ASTM C-76, Class 111 (minimum).
2)
——Ductile Iron, cement lined, class 52.
3)
——High Density Polyethylene Pipe (HDPE) smooth interior, corrugated exterior HDPE sewer pipe and
associated HDPE fittings shall conform to AASHTO M294, AASHTO 252, ASTM 405 or ASTM 667.
4
Thetollowing may-beusedasanalternateasapproved by Engineerine:High Performance Polypropylene
(HP3) smooth interior, corrugated exterior HP3 sewer pipe (127 to 30”) as per ASTM F2736 and smooth
interior and smooth exterior HP3 sewer pipe encasing a corrugated layer (30” to 60”) as per ASTM
2764. Associated HP3 fittings shall conform to ASTM D3212.
The minimum life span of pipe used within the right-of-way shall be 70 years.

b)

——The Engineer shall provide to the County certification with respect to alternative pipe materials, if allowed by the
County. Certification shall state that upon inspection the installation, cover, and backfill compaction are in
conformance with the manufacturer's recommendations for installation and the product and installation
procedures are sufficient for HS 20 loading.

<)

d) The specific strength and depth of cover for pipe shall be based on the manufacturet's recommendations for the
loading requirements. Private storm drainage materials shall conform to the Oregon State Plumbing Specialty
Code and requirements of the local plumbing official. If private storm drainage materials and applications are not
listed in the plumbing code, Engineering will determine the requirements.

)

440.1.2 Pipe Size

——Publicly maintained storm drains shall be a minimum of 12-inch inside diameter.

2)

——Pipes shall be sized to convey the 25 year design storm flow within the County sightefswavright-of-way to
accommodate the existing and subject development at a minimum velocity of 3 ft/sec when flowing full.

b)

¢) The method of analysis shall be based on Manning's equation as follows:
)

Q = 1.49 x A x R067 x 8§05
n
Where: Q = discharge (cfs)
n = Manning's roughness coefficient (see Table 4-2)
A = pipe area (ft?)
R = hydraulic radius (ft)
S = slope of the energy grade line (ft/ft)
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T'able 4-2 Mannings Surface Roughness Coefficients (n) for Pipes

Pipe Material n Value
Conaete 0.013
Conaete Lined Dudile Tron 0.013
High-Density Polvethylene 0.012
Polyvinvl Chloride 0.011
440.1.3 Pipe Slope

All pipes and culverts shall be designed to operate under gravity flow and be sloped to provide a minimum
velocity of 3 ft/sec when flowing full. This may be reduced to 2.5 ft/sec with approval of Engineering.

440.1.4 Pipe Cover

a—Pipe trenching, bedding, and backfill shall conform to StandardDrawinegH200Standard Drawings U200 through
U270B.:

ba)

——The required minimum cover for pipe for all public storm drains shall be 36 inches or shall be as specified by the
manufacturer, whichever is greater, as measured from the top of pipe to the finished roadway or ground grade.

ob)

—Reduced depth of cover may be considered by the County due to topographical constraints. Appropriate pipe
material shall be used to ensure the pipe’s capacity to withstand HS 20 loading.

bl

d) Fill heights over pipes shall meet manufacturet's recommendations and are subject to the approval of
Engineering.

&

440.1.5 Pipe Alignment and Connections

——Pipes shall be laid to a straight line and grade with no cutves, bends, or deflections in any direction.

o)

——All changes in pipe slope, material or alignment shall require a manhole or catch basin.

b)

——Catch basin locations shall have a maximum spacing of 500 feet from the high point in the road provided that the
catch basins drain in opposite directions and there is not a pipe connected for that distance. Typical in line
spacing shall be 250 feet.

9

d) Extensions of pipes and culverts shall be in the same line, grade, and inside diameter as the existing pipe.
Extensions shall be of like material and with a connection approved by Engineering.

&
440.1.6 Pipe Inspection Including Televiewing

——All pipes shall be lamped, mandreled and video recorded.

3

——Upon completion of all storm drain construction, the storm line shall be inspected by televiewing. The applicant
shall coordinate the video recording inspection with Engineering.

b)

c) If deficiencies are revealed by the inspection, the corrections shall be made and the televiewing shall be repeated
until all work is accepted. The cost of the televiewing shall be borne by the Applicant.

€
440.2 Catch Basins and Inlets

440.2.1 Catch Basin Type
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Standard GB-2 catch basins shall be used in locations where vertical curb is used. Standard catch basins shall
conform to Standard-Drawing-S200Standard Drawing-S200WES Standard Drawings. Substandard catch basins shall
be upgraded when connections are proposed.

440.2.2 Catch Basin and Inlet Spacing and Location

——The spacing of catch basins or curb inlets shall be as required to limit gutter flow to less than 4 inches depth and
limit water depth in a travel lane to less than 1 inch during the 10 year storm event. The maximum length of pipe
between catch basins and inlets shall be 250 feet.

a

)

b) Catch basins or inlets shall be provided just prior to curb returns where the centerline gradient is greater than 5%
or where the next upstream inlet is 100 feet away or farther. Catch basins also are required within 500 feet of the
high point of the roadway profile.

by
440.2.3 Catch Basin and Inlet Connections

All catch basin laterals shall be a minimum 12 inches inside diameter. Catch basin laterals shall connect to the
receiving main with a manhole or another catch basin or curb inlet. Blind tee connections are not allowed.

440.2.4 Lateral Connections

Lateral Conncctions to ncwly installed mainlines shall be factory fittings. “Inserta—ch” fittings are only allowed

5 e 5 e S s e A on existing pipe when the
lateral dlameter—rs—kess—thma—hal—ﬂe{—theﬁaﬁ&hﬁe—étameﬁ is at lcast two nomlnal sizes smaller than the mainline pipe or
the mainline is at least 12”. _The lateral shall be installed above the spring line of the mainline. The lateral shall have
a clean out at the property line. Connections will not be allowed if the lateral is connected to an inlet or area drain.

wea

440.3 Manhole Sizing and Alignment
aA—

a) The diameter of manhole required shall ensure a minimum dimension, of solid concrete manhole wall, between
pipe openings of 12 inches. The standard and minimum manhole size shall be 48 inches in diameter. Maximum
spacing of manholes shall be 250 feet.

b) Access locations shall be required at a change in vertical or horizontal alighment or a change in pipe size or

material.

¢) Manhole rims shall be flush with top of asphalt. If only one lift is placed, or a portion of the overall depth of

asphalt, the rim shall still be flush with the top of the asphalt constructed. As additional asphalt thickness is

added later, the rim shall be adjusted to be level with the new top of asphalt.
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440.4 Open Channels and Ditches
440.4.1 Natural Channels

——Natural channels are those which occur naturally due to the flow of water or, following construction, those
manmade channels that have become vegetated and stable.

o)

b) Natural channels shall remain in their existing, or natural, condition wherever feasible. The preservation of
natural drainage-ways shall conform to the requirements of the Z20ZDO. Alteration of natural drainage-ways
shall not occur without approval of all agencies having jurisdiction.

€
440.4.2 Constructed Channels & Ditches

——Constructed channels include those constructed and maintained by human activity and include bank stabilization
at existing channels.

o)

——Roadside ditches shall conform to the requirements and sections for County rural roadways. Roadside ditches
shall not be constructed within the urban growth boundary.

b)

¢) The County may consider a constructed channel along the roadside when pedestrian and vehicle safety are not
compromised and sufficient road right-of-way is available.

440.4.3 Design Criteria

a—Roadway grading shall conform to clear zone requirements of Seetien245Scction 245 and cross section

requirements of Standard Drawings-CHO-te-C1405tandard Drawings C110 to C140.
bya)

——Constructed channels and ditches shall be trapezoidal or parabolic in cross section with side slopes no steeper
than 3H:1V, or 4H:1V within the clear zone, for vegetation-lined channels and 2H:1V for rock-lined channels.
Constructed channels and ditches shall be designed for a 25 year storm event. Constructed channels and ditches
within the required recoverable slopes shall meet recoverable slope requirements: 4H:1V on the fore slope (down
slope) and 3H:1V on the back slope (up slope).

ob)

—Vegetation-lined channels shall maintain a maximum velocity of 5.0 ft/sec at the 25 year event. Rock-lined
channels or bank stabilization shall be required when design velocities exceed 5.0 ft/sec.

e

d) Access and utility easements shall be provided for all publicly maintained open channels and ditches as required
by the County.

&
SECHONASECTION 450 - DETENTION AND DOWN-STREAM IMPACTS

——Bridges and other major conveyances identified as deficient in a downstream analysis shall be designed to
accommodate the 100 year storm.

a

)

——The outfall of detention facilities may be required to accommodate the 100 year storm depending on the
downstream impacts.

b)

——Detention structures shall not be constructed in the public right-of-way without prior approval from Engineering.

Q

e—Convevance facilities shall be designed to carry a 25 yvear storm event with the basin built with 85% impervious.
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d)

——Infiltration testing is required for all detention ponds and other surface water management facilities proposed that
utilize infiltration. In rural areas, the simplified method for infiltration testing mav be used if coordinated with
County staff.
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HERENCE2)
SECTIONASECTION 460 - WATER QUALITY

a) The installation of water quality facilities shall conform to WES standards.

b) Water quality structures shall not be constructed in the public right-of-way without prior approval from
Engineering.

o—FERENCES 25
SECTIONASECTION 470 - EROSION AND SEDIMENTATION CONTROL

Erosion and sedimentation control measures are required for construction areas where the ground surface
will be disturbed by clearing, gradlng, fills, excavatlons and other construction act1v1tles Erosion and sediment
controls shall conform to %% AAs-and+mp ation-ofsoile
pfefeeﬂeﬁ—measufes—e&ﬂ—be—feﬂﬁd—m—WES standards and thelrfhe Emmm & nd, sentation Prevention and Sediment
Control Plansning and Design Manual;Feehuicat-GridanceHandbook. Lingineering will require an erosion and sediment
control plan and-ssueanFeroston-CeontrolpPermit-for projects asseelafed—vﬂfh—éeve}eﬁmeﬁ{—thqt disturb between
800 square feet and one acre when located in the unincorporated area and outside a stormwater district. A permit is
required for this work.

—

For areas outside a surface water management district,

b- NPDES 1200-C permits are required for projects that dlstulb merethan-an acre or more "md are issued by
rhc DC artment of Environmental Quality (DEQ Assued-by

: -_An applicant will be required to provide evidence of an approved 1200-C permit

upon reguest:
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CHAPTER 5 - STRUCTURES

Chapter 5 establishes the technical requirements associated with structures.

Structures not under the review of Clackamas County Building Codes will be reviewed by Engineering and are subject

toa Development Permit. Fngineering will review all structures in the public right-of-way including Walls-everfour
1L

£ e 4lpe g 1 aann] petrara A
reetinnetent-tnat Pro Fere-SHHE Cr

tatar ouppuLL to4 PtV
1

aL
wiWalls, bridges, box culverts and stairs-in-publiericht—of-way.
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a)  All structures described herein shall be designed by an Engineer.

b) Walls installed by the County are allowed within the public right-of-way.

c) As feasible, retaining walls should be located on private property. Easements shall be provided as necessary.

d) Stairs located in the public right-of-way shall meet IBC requirements.
¢) Other structures in the public right-of-way will be reviewed per AASHTO requirements or as otherwise

determined by Engineering.

Clackamas County Roadway Standards 166



¢ CHAPTER 6 - STREET ILLUMINATION

SECHON-6SECTION 610 - GENERAL

Chapter 6 addresses the technical requirements associated with street illumination.

Street illumination is typically installed as part of a Development Permit.

610.1 Street Illuminationkights Required Within UGB

Street illumination installation kghts-isare required of all develepment{partitions, subdivisions, commercial, industrial,
and multifamily residential development} within the HGBUGB in Clackamas County by the ZBO-+08686:02-C/D0O -if
adequate street lighting does not already exist.

610.2 Street Illuminationlight Design by PGE

Street illuminationthight design and installation is are-subject to the approval of Clackamas County Service
District No. 5 (“Service District”), working through Engineering, and the utility serving the development, Portland
General Electric (“PGE”).

610.3 Street Illuminationlights are Option A

Street illumination heghts-isare owned, operated, and maintained by PGE, as Option A and PGE-the applicant is
responsible for the streedight-design. PGE and the District are responsible for the design approval.

610.4 Illuminating Engineering Society (IES)

Lightine-Street illumination is generally designed to IES guidelines for the road classification utilizing existing
infrastructure (poles, transformers, and circuitry) where available.

610.5 Fixture Approval
The Service District has final approval for all street illuminationlight fixtures for each development.

SECTION———6SECTION 615 - PROCESS FOR OBTAINING APPROVAL FOR
STREETHIGHTINGSTREET ILLUMINATION

The following process is required in order to obtain Service District approval for street Highting-illumination for all
aew-development as required above:

615.1 Approval Process

——The applicant shall contact the Service District and have the property owner sign a “Request for Street Lighting.”

2)

——The applicant shall also contact PGE and reguest-provide PGE with a street illuminationkight design.

b)

——The Service District, in turn, places an annual assessment determined by the district rate schedule on the property
tax statement of the affected properties for the operation of the street illuminationlights.

)

——The tax lots in the development will be required to form an assessment area within Clackamas County Service
District No. 5 for the purpose of paying for the operation and maintenance of street illuminationlights.

d)
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——After a formal hearing process, a special assessment is placed on the tax roll at the District rate determined by the
classification of the property and the type of hehtine-illumination installed.

0

f) Contact Engineering at 503-742-4400 with any questions or to initiate the streetdighting illumination process for a
development.

H

615.2 Construction & Installation

——1In areas where new underground or overhead electricity supply circuitry is required, PGE will coordinate the
street kghtillumination circuitry design with the primary power supply. However, the applicant cannot assume
that this will happen automatically, a separate request for street kightirg-illumination shall still be made.

o)

——Depending on the circumstances of the installation, the applicant may be required to provide and install at their
expense and according to the design approved by the District and PGE:

b
——Pad-vaults for transformers or overhead transformers for street illuminationkehts,

1)

——Splice boxes, and/or

2

——Circuitry conduit with pull line.
3)

——PGE will provide the transformers and circuitry for street fghts-illumination but will bill the applicant directly for
any costs that may be incurred to install these; these charges may be offset to some extent by PGE line extension
allowances.

9

d) PGE will provide and install the street illuminationkeht poles and luminaries at no charge to the applicant.

ey
615.3 Rates

Rates are subject to change annually. The first assessment is usually in November following the date of installation
and the assessment is pro-rated to the date of installation.
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-CHAPTER 7 - UTILITIES

SECTION7SECTION 710 — GENERAL

Clackamas County regulates the placement and ongoing requirements of utilities that are located in the public right-
of-way and easements under the jurisdiction of the County. This chapter addresses the technical requirements

associated with utility installation.

See-CeountyCodeCounty Code Title 7.03.099 forU+ilities™ Use-of County Richtof Wavshould be referenced for
additional important information. Additionally, some utilities have separate agreements with Clackamas County that

may modify the requirements included herein.

All material installed within the right-of-way shall be durable, designed for long service life expectancy, and relatively
free of routine servicing and maintenance requirements.

Applicants shall conform to the requirements of Chapter 4 regarding soil loss and erosion control measures.

710.1 Potholing Requirements General-Construction-and LoecationDetails for Utilities

On arterial and collector roadways, the county will require utility design plans associated with a Development Permit
to pothole for existing utility locations to verify that the design has no conflicts with existing utilities. The county may
require potholing in other situations and on other roadways depending on the tvpe of facility and scope of the work.
Anv conflicts with existing utilities including storm or sanitary will be resolved prior to excavation for installation of
the utility.

Potholing requires a Utility Permit.

710.2 L ocation‘RequirementsPeotholing-may be-necessary-to-confirm-theiractualleecation:

PAY | DI SSPEGR PN Liaeag £o0 ] £14 ciofis ilitiac clhall I aea + H+eauirements CI\D\‘ 757 Ne ,,ﬂ{
At eeS ana proceatt e TorIoCatiftg XS RN g vttt SSram atm e toan FequementsS o1 INCW anc

relocated utility installations swwithinneworexistingstreets shall follow Standard Drawlng U1OO for Dlacementt—he

B)—The utility shall be placed as far as possible from the edge of the roadway including within public utility easements
as feasible.

b

©) Any placement shall not impede, obstruct, or hinder operation of any emergency service, maintenance operations,
pedestrian or vehicular access or travel including to or from private properties and of legally parked vehicles or
permitted items within a public right-of-way.

——Above ground utility facilities shall eomply-with-the-elearzoneforthe-street—See-Seetion245:follow the clear

zone standards of Section 245 and pedestrian facility requirements of Section 710.3.

od)
e) Adlnew-erreloeated-Usntilitics she 111 be insr:xllcd undcro-round per the ZDO or as required by land use

req uirements.e

£) Any manhole lids, junction boxes, Vault hds= water meters, etc. that are located in vehicular travel lanes are to be

out of any wheel tracks.
e allomsrad o b bond il
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710.3 Pedestrian Considerations

When considering pedestrian facilities, utilities:

a) _Shall not obstruct the pedestrian facility width.

b) Any surface access to utilities (including manhole lids, junction boxes, vault lids, water meters, etc.) shall not be
installed in a pedestrian facility unless no reasonable alternative exists. If no reasonable alternative exists, the
surface access shall be flush with the pedestrian facility grade. The surface access located in a pedestrian facility
shall be slip resistant and not have holes or depressions that can cause a tripping hazard per County Code Section
7.03.

©) Surface access for new utilities shall not be constructed within any ADA ramps or landing.

d) If existing utilities are located where an ADA facility needs to be constructed and the utility cannot be relocated,

the surface access shall be made flush with the ADA ramp or landing and an ADA exception shallaeeds—te be
formally requested and approved.

tetsotaelasard
eareausceatrippinel -
PF

710.4 Structures

When attachment to a sesd-structure_(i.e. a bridge or a box culvert) located in a public right-of-way is involved: ;fie—s
L s

L Terast) toseoaridlas
Pt ee-or-aboX-etHvert-proveae:
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a) The applicant shall provide an engineering assessment of the existing structure to add the facility including a

structural analysis that illustrates the ability of the structure to carry the weight of the facility and also considering:
1) Dead load of the facility

2) Supportts to attach to the structure
3) Attachment method
4) Spacing of the supports

shall be attached to a bridg
structure crossing a body of water prior to County Planning and Zoning beingreviewed-throughareview for a

possible Ffloodplain Ddevelopment PpermitiaPlannine and shall obtain the concurrence of County
5 i ' .

Transportation Maintenance. bearain =

710.5 Pressurized Pipes

When the proposed utility involves pressure pipe line, the applicant shall shefellowineadditional-detailsare

reguiredprovide the:

Dot . Lot

TCoIE Prooothi © Ot P,

a) Design pressure of pipe;

b) Normal operating pressure;

2)c) Normal eperatingpressare:Maximum operating pressure.
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Clearance

When allowed, aerial utilities crossing the roadway shall have a minimum vertical clearance of eighteen (18) feet from

the lowest elevation above the nearest roadway surface.

710.7 Burial Requirements

710.7.1 Depth

All underground installations shall be buried a minimum of thirty (30) inches below the nearest vertical roadway
surface, (i.c., from the bottom of ditch line). Plans must show the distance from the nearest vertical roadway surface
to the top of the proposed buried cable, pipe line, or facility.

710.7.2 Warning Signage

Warning signs for buried power or communications eable, and for pipe lines carrying gas or flammable liquids, shall
be placed at each crossing under the roadway, and.at intetwals along longitudinal installations as required by the
current Public Utility Commissionet’s Order and as specified by the Road Official as follows:

—Signs shall be placed as neat the right-of-way line as.is practical.

a)
b) Notwithstanding-subseetien {1) above, signs for an installation within the roadway shall be placed behind any
existing guardrail.

Placement of any utility within a nonconductive chase or casing shall be accompanied with excavation warning tapes

and a location tracer wire pl immediately above the utility.

710.7.3 Pedestal Placement

Pedestals installed as part of a buried cable installation are to be located as far from the traveled portion of the
roadway as is practical, and preferably one foot from the right-of-way line. The locations shall not impact driveways
or ADA ramps. All pedestals located within the right-of-way where maintenance operations occur, including routine
mowing operations, shall be routinely maintained by the applicant for vegetation control.

....... q o1y teloy At oo i ol i oot laoll 1. . + R 4y 4 +.
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710.843 -Requirements and Specifications for Centrelled Density EillTrench Backfill

a) Backfill materials meeting the Oregon Standard Specifications for Construction (aka “standard trench backfill”) shall be

required for use when trenches exceed one of the following dimensions:
1) 100 feetin length or longer; or
2) Greater than 10 feet in depth.

——Standard trench backfill may be used per Standard Drawing U200 except when the following conditions exist and
then Adbutlitytrenehesshall-be-backfiledswith-CDF shall be utilized per U250 through U275Bwhes:
b)
1) Utility trenches are within the roadway of arterial and collector classified roadways;
2) 'The affected roadway surface is newer than 5 vears from the time of the last overlay, without regatd to
roadway classification; or

3) Engineering deems it necessary.
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B)y—CDF shall conform to the following specifications:

9
&—
—Beexeavatablebe able to excavate and produce unconfined, compressive, 28-day strengths frem-50-psi-to a
maximum of 200458 psi.
)
——Contain aggregate no larger than 3/4 inch, and for trenches less than 12 inches in width, the aggregate shall
be no larger than 3/8 inch.
2)
——Slump shall be 6 to 8 inches to insure flowabiility and will fill all voids without requiring compaction efforts.
3)

4—The surface of fill shall reach a strength to withstand the process of paving without displacement or
disruption within 48 hours, regardless of weather conditions, temperature or moisture content of the soil
where placed. Additives such as calcium (1% or 2%), hot water and/or a pozzilith (water reducer) are
acceptable means to achieve this set.

4

5) Copies of the CDF batch weights must be submitted to Engineering.

Alternative backfill may utilized per Standard Drawings U270A and U270B.
5——

£ ral £ 4] CIOE L ool

7 PIeS Ot trc Tt D tottw

H—Exemption from CDF may be considered if all of the following construction requirements are otherwise met:
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BH—DBackfill materials meeting Class “B” backfill specifications from the Oregen-Standard-Speeifieationsfor
CenstraettornOregon Standard Specifications for Construction or its approved cqual are used:

1)

—Not less than 95% relative maximum density (using AASHTO T-99) is achieved;

3)2)

——Compaction results are provided by a certified testing lab;

43)

——Perimeter excavation for manholes is 10°X10’ or ereater to allow for sufficient mechanical compaction of the

backfill;

4)

e) Trenches shall be protected in the following manner:
1) Sufficient weight and size steel plating or approved equal materials, capable of carrying a minimum of H-20
loading, shall be present at the work site prior to excavation and placed over the trench to protect the public.
2) Plating shall be positively secured from movement and shall be ramped with anti-slip coated plate ramps.
3) Plates must extend beyond the trench wall a minimum of one foot on all sides.
4) Lighted barricades with appropriate signage shall be placed sufficiently ahead of, and adjacent to, plating to

warn all traffic.

5) All plating and signs are to remain in place until permanent surface repair paving operations are underway.
6) Additionally as required by Section 290.%

710.954 —Open Cuts of Paved Roadway Surfaces

——Unless there are extenuating circumstances that require open cutting the road to install utilities ot special
permission is granted by the GegatiFRoad Official to open cut the road, a cable, pipeline, or conduit, which
crosses under the roadway, other roadway connections e.g. road approaches or driveways, shall be placed in a

casing bored under the surface for that purpose in accordance with the following provisions:

a)

——All utility companies serving the work site vicinity shall be contacted to request line locate services.

)

——Anv utility conflicts shall be resolved before initiation of construction.

2)
3y—The applicant will again-be required to comply with ORS 757.
H3)

——Installations by plowing of cable or conduits within the UGB utbanarea-shall not be allowed.
b)
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¢) Burial of cable outside the UGB placed by the plowing method shall be limited to areas behind the ditch line or as

close the right-of-way line as practical when no ditch exists. Approval of alternate means of installation is subject

to time and schedule restraints to allow for preferable soil moisture conditions, pavement surface temperatures,
and other roadway characteristics.

1) In all cases mechanical compaction efforts shall be applied to the entire disturbed portion of the right-of-way.
By2) Restoration of gravel shoulders and drainage ditches and the verification of the function of all drainage

structures must be achieved prior to completion.
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—

e) Open cut service laterals, swhen allowed, shall be grouped together per Standard Drawing U290.
f) In addition to the requirements of Standard Drawings U275 to U295, utility cut requirements may include, but

not be limited to the following conditions:

1) Repaving may include surface grinding, base and sub-base repairs, or other related work as needed to restore
the road to the minimum standards and to reduce the number of seams or eliminate pavement seams in a
wheel path.

2) Additional asphalt area removal and replacement may be required to ensure the smoothness of ride
characteristics to meet the Oregon Standard Specifications for Construction Section 00744.70.

3) As required by these Roadway Standards and/or as determined by the Road Official the requirements may
include up to full-width surface paving of the roadway depending on the limits of disturbance and the
condition of the existing pavement;

4) Limitations on the operation to protect the roadway from temperature related damage, i.e. delamination of
pavement surfaces and subgrade;

5) If the County determines that the final repaving of the street is not appropriate at that particular time for

reasons relating to weather or other short term concerns, the County may grant a delay until proper
conditions allow for repaving.

6) Apply restrictions as to the size and tvpe of equipment during freeze/thaw conditions or for saturated
subgrade with a poor ot very poor PCI rating; it could also be due to the existing width of the road and traffic

flow or other conditions that warrant limitations on equipment;
7) Designation of routes upon which materials may be transported;

8) Mitigation of potential subsurface hydrologic flow along the utility or appurtenant trench; e.g. bentonite
check dams;
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710.106 Concrete Street Surface repairs

Concrete roadway surface repairs shall conform to the following specifications:

BH
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——The entire Portland GementeCement eenerete-Concrete (PCC) panel must be removed between the nearest
eonstraetion-cxpansion joint. If the trench excavation is within two feet of the nearest joint the abutting panel
must be removed.

a

)

——Placement of the bedding material and approved granular backfill must be placed and compacted to 95%
compaction.

b)

—Replacement of the Portland CementeCement eenerete-Concrete panel must equal the thickness and design

strength of the concrete material removed, or be of a minimum 4,000 pound, 28 day strength design mix,
whichever is stronger. The concrete must be placed in conformance with industry standards and protected against
freezing. The texture of the concrete surface must be like the adjoining surfaces.

9

Perpendicular PCC joints - 18” long, 1 ¥4 smooth dowels with epoxyicoating, embedded 97 into both the new

PCC panel and the existing, abutting panel, spaced at 12” on center

d

Longitudinal PCC joints - 16” long, #4 rebar smooth dowelsavith epoxv coating, embedded 8” into abutting

panels (new and existing), spaced at 18” on center

€)
——Longitudinal joint with curb and gutter - 8” long, #4debar smooth dowels with epoxy coating, embedded 4” into
both the peePCC gutter and PEC-panel, spaced at 18 on center.

H
5—

The work area must be signed and protected to detour traffic away from the repair for seven (7) days following
the placement of the concrete repair unless the use of a high carly additive is requested and approved in the

permit.

715 SMALL CELL WIRELESS FACILITTESSmall- Cell-Wireless-Eaeilities

The following governs the installation of small cell wireless facilities within richt-of-wav or easements under

Clackamas County jurisdiction. The installation of small cell wireless facilities requires a Utility Permit. In some

cases, the installation of small cell wireless facilities is further governed by the ZDO. In those cases, land use approval

is required before the application for a Utility Permit. County Code Section 7.03 provides additional requirements.

715.1 Application

An application for a small cell wireless facility shall not be complete until the following elements have been provided
to the County:

a) lLand use approval, if required.
b) Utility Permit application which requires:
1) Fvidence of land use approval, if required.
2) For location on existing traffic signal appurtenances or illumination poles, written authorization or agreement
from the owner of those structures.
3) Plans illustrating the proposed installation that is compliant with the standards of Section 715. Plans for new
structures shall include the right-of-way, public utility easements, location of edge of pavement, curbs,
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sidewalks, landscape strips, curb ramps, driveways, and other structures within the vicinity of the proposed

installation.

4) An evaluation of the ability to install proposed equipment underground. Provide dimensions of all above
ground structures.

5) Structural engineering calculations and plans for any new support structures or modifications to County
owned infrastructure.

6) As necessary, an evaluation of the preferred alternative locations of Section 715.3.

7) As necessary, an evaluation of the preferred alternative locations of Section 715.4.

8) Photographs illustrating the existing site conditions that will be impacted.

9) An RF certification report per Section 715.9.

715.2 Review and Approval Period

Installations proposed on structures shall comply with regulation and documentations/permissions as set forth by

federal, state, and these Standards. The review period for applications will be a maximum of 60 days on existing

structures and will be a maximum of 90 days on new structures following receipt of a completed application per
Section 715.1.

715.3 Location Requirement

Small cell wireless facilities shall be placed on existing wood utility poles unless it can be established that such
placement is not feasible. In such cases, the applicant shall site the small cell facility in the following order of

preference and if applicable, establish that a preferred alternative is not feasible.

a) On existing street illumination poles not owned by the County.

b) On County owned street illumination poles.

c) On new support structures to be maintained by the utility provider.
d) On County owned signal infrastructure.

715.4 Roadway Preference

Small cell wireless facilities shall be located in the following order of preference and if applicable, establish that the
preferred alternative is not feasible by an evaluation that the preferred alternative does not provide sufficient coverage

that the proposed small cell wireless facility is designed for.

Within the UGB:
a) Along an arterial roadway

b) Along a collector roadway adjacent to non-residential zoning

c) Along a connector or local roadway adjacent to non-residential zoning
d) Along a collector roadway adjacent to residential zoning

¢) Along a connector or local roadway adjacent to residential zoning

Outside of the UGB:

a) Along an arterial roadway

b) Along a collector roadway

c) Along a connector of local roadway

715.5 Other Siting Requirements

2)  New small cell wireless poles shall not be sited within 50 feet longitudinally of an existing ot approved utility pole

llumination pole or small cell wireless pole.
b) Small cell wireless telecommunication antennae shall be placed a minimum horizontal distance of the total above

ground height of the pole or structure that the antenna is attached to from an existing or approved residential
structure.
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©) Small cell wireless telecommunication antennae installed and maintained by the same provider shall be a minimum
of 200 horizontal feet apart.

d) Locations for new poles shall be as near as possible to property lines to avoid interference with building faces,
views and business signage.

e) Any placement shall not impede, obstruct, or hinder operation of any emergency setvice, maintenance operations,
pedestrian or vehicular access or travel including to or from private properties and of legally parked vehicles or

permitted items within a public right-of-way.
f) The utility shall be placed as far as possible from the edge of the roadway including within public utility easements

as feasible.

@) Above ground utility facilities shall follow the clear zone standards of Section 245 and pedestrian facility
requirements of Section 710.3. Installations shall comply with clear zone requirements of the County Code and
Roadwayv Standards Section 245, sicht distance standards of Section 240, the National Electric Safety Code
(“NESC”), and PROWAG.

h) All electrical, fiber optic or other related infrastructure shall be located within its own conduits.
1) Any placement shall not impact any existing or planned bridges, retaining walls or guardrail.
1) There shall be no physical, electrical, or radio interference by the small cell with the traffic signal appurtenances or
emergency control devices.
k) Ifa small cell device is proposed to be installed on a County-owned traffic signal pole, the following requirements
apply:
1) A small cell device can only be installed on a traffic signal pole without a luminaire.
2) All provider equipment, other than antennae, shall be housed inside a ground-mounted utility box or hidden
within the small cell antenna.
3) Antennae may only be attached to the top of the upright pole and provider equipment shall not be strapped
to the outside of the signal pole or on a side arm extension.

715.6 Access Requirements

Portions of any transmitter site may have high power densities that could cause exposures in excess of the FCC

Occupational or General Population guidelines. The companies that operate the antennae are required by law to

implement the following:

a) Access restrictions to protect public safety.

b) Post notification signs on every access point to increase awareness of the potential for exposure before one enters
an area with antennae.

¢) Place additional notification signs and visual indicators in an area with antennae (bevond an access point) where

RE exposure levels may start to exceed the FCC limits.

d) Countyv and/or other qualified workers and contractors shall have the ability to easily shut off radio signals and

power while working on the pole where a device is installed ot in the vicinity of a RF emitting device. Provide a
small cell device shut-off switch and shut-off/turn-on instructions.

715.7 Aesthetics

a) A small cell wireless telecommunication facility, including all related equipment and appurtenances, shall be a
color that matches the support structure, blends with the surroundings of the support and uses non-reflective

materials.
b) The highest point of the antenna shall extend no more than seven feet above the highest point of the support
structure.

¢) The size of above ground infrastructure shall be minimized. If feasible, small cell infrastructure shall be placed
underground.
d) Lighting should be shrouded to the extent possible from nearby properties.

715.8 Abandonment and Removal

A small cell wireless telecommunication facility that is not operated for a continuous period of 12 months, shall be

considered abandoned and the owner of the facility shall be responsible for the removal of the facility, including its
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antenna and equipment, within 30 days of receipt of written notice from the County notifying the owner of such
facility abandonment.

715.9 Special Requirements

Within the Clackamas Regional Center Design Plan Area, new support structures and proposed attachments to

existing support structures shall be designed to match the character of the area and are required to internalize small
cell equipment placed on support structure.

715.10 Inspection

Comply with the requirements of Section 180.

715.11 Expiration

Comply with the Utility Permit requirements of Section 130.3.7.

715.12 Radio Frequency (RF) Certification Report

All new small cell infrastructure proposed in County rights-of-way shall be accompanied by a Radio Frequency
Certification Report.

RE Certification reports shall be prepared by a qualified professional and include the following elements:

a) Description of the proposed equipment, type of deplovment, including heights, drawings geo-coded location of
each device(s).

b) All frequencies at which the proposed equipment will operate.

¢) The number of channels that will be used on each frequency.

d) A graphic and scaled elevation of the maximum power densities levels proposed by the equipment illustrating

FCC exposure thresholds.
e) Tables and/or graphics outlining RF exposure, FCC limits and minimum approach distances for the general

public as well as electrical and communications workings that are not trained for working in an RF environment
(uncontrolled) when accessing a pole with equipment or working on or off the ground.
f)  Protocols for small cell device shut-off and turn-on.
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1. Aerial vicinity map showing the location of the existing and/or proposed wireless support
structure to which the Small Cell facility will be attached.

2. Street view image or photographs showing existing and proposed site conditions including all
proposed Small Cell facility infrastructure.

3. Scaled engineered plans or drawings, prepared by a professional engineer licensed in the State
of Oregon, showing at a minimum:
2. The hejght of 3 wireless support: Small Cell Facilities height a5 defined by the FCC

i. The overall height of the wireless support structure and Small Cell facility, including
shrouding and concealment.

ii. Existing wireless support structure: the increase in height due to the collocated
antenna, including shrouding and concealment, height at which all Small Cell wireless
telecommunication facility equipment is placed, clearance requirements to other
attached utilities denoting each clearance regulated by OJUA and NESC.

b. The height from the base of the wireless support structure to the lowest point proposed

Small Cell facility equipment to be installed on the structure.
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¢. The distance from the outer edge of the wireless support structure parallel to the outer
edge of all equipment associated with the Small Cell facility to be installed on the structure.

4. Structural analysis, prepared and stamped by a professional engineer licensed in the State of
Oregon, shall include evaluation of the existing and/or proposed wireless support structure and
foundation structurally adequate to safely support the proposed Small Cell wireless facilities and
comply with NESC for structural stability to determine whether the structure can carry the
proposed Small Cell wireless facility and comply with applicable NESC and structural safety code.

5. Engineered plans shall show the right-of-way lines, property lines, proposed utilities (above and
below grade), and existing curbs, driveways, sidewalks, streets, paths, buildings, and structures.
Any conflicts with existing infrastructure shall be noted, along with a description of how the
conflicts will be resolved.

6. Engineered details of proposed Small Cell facilities, including elevations/profiles, plans and
sections, clearly indicating the following:

a. Height, width, depth, and volume (in cubic feet) of all proposed antenna and exposed
elements and/or proposed antenna enclosures.

b. Height, width, depth, and volume (in cubic feet) of proposed wireless equipment associated
with the facility Including electric meters, concealment elements, telecommunications
demarcation boxes, grounding equipment, power transfer switches, cut-off switches, and
vertical cable runs for the connection of power and other services as applicable.

c. Method of installation/connection.

00 e 41100 O pDroposec Wirele 1D PO
equipment, cabinets, and concealment elements.
e. Electrical plans and wiring diagrams.

f.  Footing and foundation drawings and structural analysis, sealed and signed by a professional
engineer licensed in the State of Oregon.

7. Permission to use utility pole or alternative antenna structure: The operator of a Small Cell
wireless telecommunication facility shall submit to the City a copy of the written approval
from the owner of an existing utility pole, monopole, or an alternative antenna structure, to
mount the Small Cell wireless telecommunication facility on that specific pole, tower, or
structure, prior to issuance of the City permit.

8. Manufacturer’s specification sheets for proposed Small Cell facility equipment, including
wireless support structures, equipment cabinets, shrouds or concealment devices, antennas,
meters, radios, switches, telecommunications demarcation hoxes, and grounding equipment.

9. For removal of wireless support structures or ground-mounted equipment, an engineered
drawing that shows the item(s) being removed and the details of restoration to be completed.
Restoration shall be completed in accordance with the applicable City of Oregon City Municipal
Code and shall restore the site to pre-construction conditions.

10. Letter stating the Applicant has performed an analysis to verify that the Small Cell facility will
not cause any interference with City public safety radios, traffic signal light system, or other
communications equipment. It shall be the responsihility of the Operator to evaluate the
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compatihility hetween the existing City infrastructure and the Operator’s proposed
infrastructure.

11. A traffic control plan, in accordance with the requirements of the Manual of Uniform Traffic
Control Devices.
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