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CHAPTER 1 - GENERAL REQUIREMENTS

1.00 General Design and Construction

A. Purpose

The purpose of the Kelso Engineering Design Manual (KEDM) is to set standards for the
design and construction of both public and private infrastructure improvements.

B. Applicability

The KEDM shall govern all new construction and upgrading of facilities both in the
right-of-way and on-site for: transportation-related facilities; storm drainage facilities and
stream channel improvements; sewer and water improvements; and park, recreation, and
open-space facilities used by the public. No construction of public improvements shall
commence prior to City approval of the required design reports and construction plans.

C. Design Preparation

Construction plans and design reports shall be prepared and stamped by a registered
professional civil engineer licensed to practice in the State of Washington. Other
professionals in the technical fields of Electrical Engineering, Geotechnical Engineering,
Landscape Architecture, Soils Engineering, Structural Engineering, and Surveying who
prepare or are responsible for the process of obtaining required permits/approvals shall be
currently licensed or registered in the State of Washington and qualified by both
experience and educational background in the specific technical areas as warranted by the
specific needs of the proposed development project.

Specific design standards and requirements by infrastructure type are detailed in the
chapters that follow.

D. Construction Standards

Construction shall comply with the most current version of the WSDOT Standard
Specifications for Road, Bridge, and Municipal Construction and the City of Kelso
Standard Plans. The WSDOT Standard Specifications are hereby adopted as the City’s
Standard Specifications, and incorporated as part of this document by reference except as
modified herein.

E. Director Decisions
Final approval of design and construction will be by the Director. The Director may impose

additional design and construction requirements based on special conditions.
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1.01 Precedence of Documents

If there is a conflict between approval documents, the document highest in precedence shall
control. The precedence shall be:

First:
Second:
Third:

Fourth:

Fifth:
Sixth:
Seventh:

Eighth:

Ninth:

Permits from other agencies as may be required by law.
Conditions of approval, facilities review, and site development permit.
City of Kelso Ordinances.

The 2012 Stormwater Management Manual for Western Washington, as
amended in December 2014 (where applicable).

Modifications to the KEDM as approved by the Director.
KEDM.
Plans and details prepared by the Design Engineer.

WSDOT Standard Specifications for Road, Bridge, and Municipal
Construction.

City of Kelso Standard Plans

Supplemental written agreements and approved revisions to plans and specifications by
the appropriate jurisdiction will take precedence over documents listed above. Detailed
plans shall have precedence over general plans. In any event, the determination of the
Director shall be final.

1.02 Abbreviations and Definitions

AASHTO The most current version of the standards of the American Association of
State Highway and Transportation Officials.

ADA Americans with Disabilities Act of 1990 and the most current version of the
proposed ADA Guidelines as updated and issued by the United States
Access Board, USDOJ and USDOT.

Applicant Any person, firm or corporation applying for public services, or responsible
party for a development application.

ASTM American Society for Testing and Materials.
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Best The schedules of activities, prohibitions of practices, maintenance

Management procedures, and structural and/or managerial practices, that when used

Practice singly or in combination, prevent or reduce the release of pollutants and

(BMP) other adverse impacts to waters of Washington State or the stormwater
drainage system.

Bicycle A general term denoting improvements and provisions which accommodate

Facilities or encourage bicycling, including parking facilities, maps, signs, pathways,
bike lanes, widened sidewalks, bikeways, and shared roadways designated
for bicycle use.

Bicycle Lane A portion of a roadway, which has been designated by striping, signing and

(Bike Lane) pavement markings for the preferential or exclusive use of bicyclists.

City City of Kelso.

City Engineer

City Engineer for the City of Kelso or their Designee.

Construction

A document that describes potential pollution sources on a construction

Stormwater project and explains and illustrates the measures to be taken on the

Pollution construction site to prevent, control and mitigate for discharge of those

Prevention pollutants.

Plan (C-

SWPPP)

Contractor The agent of the Applicant completing the construction activities associated
with a given project, who is licensed, bonded and insured in the State of
Washington, and qualified by experience to perform the Work.

Developer The owner and/or their agents or contractors responsible for a given project.

Development

Any improvement, public or private, which requires a building or civil
engineering permit.

Director Community Development Director/City Engineer or their designee.

DOH Washington State Department of Health.

Driveway Any access to any property that is not defined as a public or private road.

Ecology Washington State Department of Ecology (ECY)

Erosion The wearing away of the land surface by running water, wind, ice, or other
geological agents, including such processes as gravitational creep. Also,
detachment and movement of soil or rock fragments by water, wind, ice, or
gravity.

Engineer A Professional Civil Engineer registered in the State of Washington

responsible for the project design.
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ESAL

Equivalent Single Axle Load

fps

Feet per second

Hard Surface

An impervious surface, a permeable pavement, or a vegetated roof.

HMA Hot Mix Asphalt. Also known as asphaltic concrete.
Impervious A non-vegetated surface area that either prevents or retards the entry of
surface water into the soil mantle as compared to natural infiltration conditions

prior to development. A non-vegetated surface area which causes water to
run off the surface in greater quantities or at an increased rate of flow
compared to natural conditions prior to development. Common impervious
surfaces include but are not limited to roof tops, walkways, patios,
driveways, parking lots or storage areas, concrete or asphalt paving, gravel
roads, packed earthen materials, and oiled, macadam or other surfaces
which similarly impede the natural storage and infiltration of stormwater.
Open, uncovered retention/detention facilities shall not be considered as
impervious surfaces for purposes of determining whether the thresholds for
application of the Minimum Requirements are exceeded. Open, uncovered
retention/detention facilities shall be considered impervious surfaces for
purposes of runoff modeling.

Intersection

The at-grade junction where two or more roads or streets meet or cross.
Also includes approaches of a continuous street at an acute curve or some
other angle point where each leg of the approach has different street names.

KMC Kelso Municipal Code

Land- Any activity that results in a change in the existing soil cover (both

disturbing vegetative and nonvegetative) and/or the existing soil topography. Land-

Activity disturbing activities include, but are not limited to clearing, grading, filling,
and excavation. Compaction that is associated with stabilization of
structures and road construction shall also be considered a land-disturbing
activity. Vegetation maintenance practices, including landscape
maintenance and gardening, are not considered land-disturbing activity.
Stormwater facility maintenance is not considered land-disturbing activity if
conducted according to established standards and procedures.

LID Manual Low Impact Development Technical Guidance Manual for Puget Sound,
December 2012

Low Impact A synonym for on-site stormwater management BMPs.

Development

(LID) BMPs

MR Ecology’s Minimum Requirements

1-4




City of Kelso Engineering Design Manual
Chapter 1 — General Requirements

May 2021

Multi-Use An off-street pathway designated for pedestrian or bicycle use.

Trail

MUTCD The most current version of the Manual of Uniform Traffic Control Devices

Native Vegetation comprised of plant species, other than noxious weeds, that are

vegetation indigenous to the Kelso area, and which reasonably could have been
expected to naturally occur on the site.

NPDES National Pollutant Discharge Elimination System

Owner Property owner of the property being developed

On-site Distributed stormwater management practices, integrated into a project

Stormwater design, that emphasize pre-disturbance hydrologic processes of infiltration,

Management filtration, storage, evaporation and transpiration. LID BMPs include, but are

BMP not limited to: BMP T7.30: Bioretention Cells, Swales, and Planter Boxes,
BMP T5.14A: Rain Gardens, BMP T5.14B: Bioretention, BMP T5.15:
Permeable Pavements, roof downspout controls, dispersion, BMP T5.13:
Post-Construction Soil Quality and Depth, BMP T5.19: Minimal
Excavation Foundations, BMP T5.17: Vegetated Roofs, and water re-use.

Parking Lot Any area intended to accommodate parked vehicles improved with
surfacing and drainage and not accessory to single-family residences.

Permeable Pervious concrete, porous asphalt, permeable pavers or other forms of

Pavement pervious or porous paving material intended to allow passage of water
through the pavement section. It often includes an aggregate base that
provides structural support and acts as a stormwater reservoir. Also known
as a permeable pavement BMP.

Pollution- Those hard surfaces considered to be a significant source of pollutants in

generating stormwater runoff. See the listing of surfaces under pollution-generating

hard surface impervious surface.

(PGHS)

Pollution- Those impervious surfaces considered to be a significant source of

generating pollutants in stormwater runoff. Such surfaces include those which are

impervious subject to: vehicular use; industrial activities (as further defined in this

surface (PGIS)

glossary); or storage of erodible or leachable materials, wastes, or
chemicals, and which receive direct rainfall or the run-on or blow-in of
rainfall; metal roofs unless they are coated with an inert, non-leachable
material (e.g., baked-on enamel coating); or roofs that are subject to venting
significant amounts of dusts, mists, or fumes from manufacturing,
commercial, or other indoor activities.
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Pollution-
generating
pervious
surface
(PGPS)

Any non-impervious surface subject to vehicular use, industrial activities
(as further defined in this glossary); or storage of erodible or leachable
materials, wastes or chemicals, and that receives direct rainfall or run-on or
blow-in of rainfall, use of pesticides and fertilizers, or loss of soil. Typical
PGPS include permeable pavement subject to vehicular use, lawns and
landscaped areas including: golf courses, parks, cemeteries, and sports
fields (natural and artificial turf).

Private Street

Any vehicular access way, designed or intended to serve three or more
parcels or dwelling units, or any commercial/industrial business, and which
has not been dedicated and accepted as a public roadway.

Rain Garden

A non-engineered shallow, landscaped depression, with compost-amended
native soils, or soils meeting ECY requirements for bioretention soil media
(BMP T7.30), and adapted plants. The depression is designed to pond and
temporarily store stormwater runoff from adjacent areas, and to allow
stormwater to pass through the amended soil profile.

Securities

Bonds, retainers, cash deposits, assigned savings, or another type of
guarantee used to guarantee the performance of or correct deficient work.

sf

Square feet.

Sidewalk

The portion of a street designed for preferential use by pedestrians.

Standard Plans

City of Kelso and City of Kelso adopted WSDOT Standard Plans found in
the appendices to the KEDM.

Stormwater A constructed component of a stormwater drainage system designed or

facility constructed to perform a particular function, or multiple functions.
Stormwater facilities include but are not limited to pipes, swales, ditches,
culverts, street gutters, detention ponds, retention ponds, constructed
wetlands, infiltration devices, catch basins, oil/water separators, and
biofiltration swales.

Stormwater The comprehensive report containing all of the technical information and

Site Plan analysis necessary for a regulatory agency to evaluate a proposed new
development or redevelopment project for compliance with stormwater
requirements.

Street A public or private way, which affords the principal means of access to
abutting property.

SWMMWW 2012 Stormwater Management Manual for Western Washington, as

Amended in December 2014, by Department of Ecology.
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SWPPP Stormwater Pollution Prevention Plan.

Threshold An on-site area draining to a single discharge location or multiple natural

Discharge discharge locations that combine within one-quarter mile downstream (as

Area (TDA) determined by the shortest flowpath).

Trail “Trail” is synonymous with Multi-Use Path (off-street pathway).

Trip The most recent calculated trip rates (either calculated by average or

Generation formula), published by the Institute of Traffic Engineers or other traffic
engineering analysis proposed by an applicant and deemed appropriate by
the Director.

Unimproved Any surface that is not maintained or where natural vegetation is expected

Surface to grow taller than 6 inches.

Unsignalized The distance between intersections that do not have traffic signals.

Access Spacing

WAC

Washington Administrative Code.

WSDOT

Washington State Department of Transportation

Wetlands

Those areas that meet the State and/or Federal definition for a wetland.
Typically, these are areas inundated or saturated by surface or ground water
at a frequency and duration sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation adapted for life in
saturated soil conditions. Wetlands generally include swamps, marshes,
bogs, and similar areas, but can include lands that are only wet during the
rainy season. ldentification and delineation of jurisdictional wetlands and
wetland boundaries shall be performed by a qualified biologist using
applicable State and Federal guidelines.

Work

The definition given in the WSDOT Standard Specifications

WSDOT
Standard
Specifications

The latest edition of the “Standard Specifications for Road, Bridge, and
Municipal Construction” as published by the Washington State Department
of Transportation and the American Public Works Association.
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1.03 Permits

Permits, approvals, or agreements are required by the City and may be required by other
jurisdictions, prior to initiating any construction or demolition work elements described
within the KEDM.

The majority of work covered under the KEDM will require multiple permit authority
review and approvals. Several types of permits and approvals require prior approval from
the authority before a building or other substantial permit can be issued. Any questions
regarding information about permits, approvals, and agreements should be directed to the
Director.

Grading permits may be issued between May 1% and October 1%. The Director may extend
or shorten this time period on a case by case basis depending on actual weather conditions.
If structures are proposed to be constructed in the future, the grading permit must be closed
prior to issuance of a building permit.

1.04 Submittal Requirements

A. General

Submittal requirements for development review consist of a Civil Site Development
Plan, and where required, grading plans, stormwater plans and reports, erosion control
plans, drainage calculations, geotechnical reports, and other information as required.
Letters of transmittal referencing the project name shall accompany all submittals.

B. Design Plan Format Specifications

Design Plan Format Specifications shall be the minimum specifications used for all
plan sets, including the Civil Site Development Plan, the Stormwater Site Plan, and
other plans. Some plans may have additional specifications.

1.  The plans shall be submitted on 22" x 34" sheets, landscape format.
2. Each Plan shall have a Cover sheet showing the following:

a. Project name

b. Date

c. Vicinity map showing the location of the project in respect to the nearest
major street intersection

d. Site information including street address (if applicable), Assessor’s tax lot,
and/or Abbreviated Legal Description
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10.

11.

Name and mailing address of the Applicant and the Owner, engineering firm,
survey firm, geotechnical engineer, and landscape architect

Notice to excavators to call for locates prior to excavation
Index of sheets

Legend that provides the name and symbol for all symbols used on the
subsequent sheets. (Note: the Legend may be shown instead on a Notes and
Legends sheet behind the Cover sheet. Alternatively, a legend may be placed
on each sheet showing symbols used on that sheet.)

The scale shall be 1-inch = 5 feet vertically, and 1-inch = 20 feet horizontally
for all drawings. A scale of 1-inch = 10 feet may be used for more detailed
drawings such as intersection drawings. Scale shall be shown with north arrow
and within a title block.

The horizontal survey datum shall be NAD83/2011. The vertical survey datum
shall be NAVD88. No other datums shall be used without permission of the City.
The location and elevation of a National Geodetic Survey, United States
Geological Survey, Cowlitz County, or City of Kelso bench mark shall be
shown. Temporary control bench marks and elevations shall also be shown on
the plans.

A north arrow and scale bar shall be shown on each plan view sheet of the plans
and adjacent to any other drawing, which is not oriented the same as other
drawings on the sheet.

Letter size shall not be smaller than 0.10 of an inch high.

A title block shall appear on each sheet of the plan set. The title block shall
include the name of the project, the engineering firm, the Owner, the sheet title,
and the sheet number.

The seal of the Engineer responsible for preparation of the plans shall appear on
each sheet.

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

Indicate the location and direction of view for all sections.

Match lines shall be on even stationing with sheet number references.
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C. Civil Site Development Plan

The Civil Site Development Plan is the master plan set, which can or may incorporate
other required plan submittals, such as the site grading plan and the Stormwater Site
Plan. At the minimum the Civil Site Development Plan shall include the following:

1.

2.

Approved preliminary plat (if it's a subdivision).

Composite street and utility plans: include existing topography, public and
private utilities, and proposed public and private street improvements, bike
facilities and sidewalks.

Signing, striping/delineation, illumination and signal plans, if applicable.

Other plans, as applicable, including but not limited to:

a. Landscape, onsite stormwater management BMP’s and irrigation plans

b. Structural plans, including large culverts, bridges and retaining walls.

Plan view shall show the following when applicable:

a.

Right-of-way, property, tract, and easement lines (existing and proposed).

Subdivision name, lot numbers, street names, and other identifying labels.
Subdivision and street names are subject to the approval of the City
Planning Director, Fire Chief, and Director.

Location and stationing of existing and proposed street center lines and
curb faces.

Horizontal alignment and curve data of street center lines and curb returns
including bearings along centerline.

Existing underground utilities and trees over 6-inches in diameter within
the construction limit.

Location of existing buildings, wells, septic tanks, on-site sewage drain
fields, fuel tanks, and any other buried structures.

Location, stationing, and size of all mains and service lines for storm
drainage, sanitary sewer, and water; and location of all fire hydrants.
Stationing shall be located in relationship to the street stationing at all
manholes or other key locations.

Provisions for cross-connection control must be clearly shown on the
plans, including any retro-fitting of existing water service connections and
existing auxiliary water supplies, conversions to City of Kelso water
service that are required as a condition of development approval,
upgrading of existing service connections by replacement of same, and
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t.

any other cross connection control required by state and local rules and
codes.

Street stationing shall be noted at a minimum of 100-foot stations.

Top of curb elevations along curb returns at quarter-delta's and 100-foot
stations.

Location and elevation of the low points of street grades and curb returns.

Sidewalk locations. This shall include ADA ramps, transitions in location
or width, and relationship with driveways. Proposed sidewalks shall be
shown with hatching . Separate details shall be prepared for each ADA
ramp showing all dimensions and showing elevations at

. Crown lines along portions of streets transitioned from one typical section

to another.
Centerline stationing of all intersecting streets.

Location and description of existing survey monuments, including but not
limited to: section corners, quarter corners, donation land claim corners,
and City bench marks.

Location of proposed street intersection monument boxes.

FEMA designated 100-year flood plains and flood ways, or areas of
flooding during a 100-year storm event. Include established base flood
elevations (BFE).

Existing drainage and stormwater facilities, including off-site facilities,
upstream and downstream that affect the design (e.g. downstream
restrictions that back water onto project site). Locations of catch basins,
pipes, channels, ditches, swales, culverts.

Streams, springs, wetland areas, wetland buffers and other waters of the
State.

Any additional information that the City deems necessary.

6.  Profile views shall show the following:

a.

Stationing, elevations, vertical curve data (including curve k factors), and
slopes for center of streets or top of curbs. For off-set or superelevation
cross-sections, both curbs shall be profiled. Where curbs are not to be
constructed, center line of street and ditch inverts shall be shown.

Original ground along the center line, and, if necessary, at the edges of the
right-of-way if grade differences are significant.

Center line, top of curb, and gutter flow lines of existing streets for a
distance of at least 50 feet (300 feet required for design review submittal)
each way at intersections with proposed streets. For stub streets that may
be extended in the future, the horizontal and vertical alignment shall be
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designed to accommodate future extension.. Submit design review
drawings showing the future proposed alignment at least 300 feet beyond
the end of the stub.. Additional design information concerning the vertical
and horizontal alignment of future street extensions may be required.

d. Vertical alignment of streets, including existing center line
monumentation.

e. The top of curb for all cul-de-sacs and curb returns.

f. Profiles of existing sanitary sewers, water mains, drainage and stormwater
facilities, including off-site drainage facilities upstream and downstream
that affect the design (e.g. downstream restrictions that back water onto
project site). For sanitary sewer, drainage and stormwater facilities,
include structure locations, rim elevations, pipes with pipe sizes, materials
and slopes. For water mains, show pipes, pipe sizes and materials.

g. All proposed drainage and stormwater facilities, sanitary sewers and water
mains For sanitary sewers, drainage and stormwater facilities, show all
invert and rim elevations, slopes, direction of flow, stations of structures
and laterals, materials, and pipe sizes. For water mains show pipe size and
material.

h. Profiles for ditch and creek flowlines shall extend a minimum of 25 feet
(200 feet for design review submittal) beyond the project, both upstream
and downstream with typical cross sections at 50-foot intervals.

i. Designate structures using alpha or numeric labels on profiles to
correspond to plan view notation.

j- All existing and proposed sanitary, water, storm lines, and other utilities
crossing the profile.

7. Detail sheets

Detail sheets shall be provided as part of the Site Development Plans and other
required plans. The detail sheet(s) shall show City Standard Plans and special
details necessary for the project.

The special details shall be full size, and City Standard Plans shall be at original
scale.

D. Site Grading Plan

The City of Kelso requires a site grading plan as part of the application for any
development that involves excavation or fill, or land-disturbing activity. The scope
of the grading plan shall be determined by completion of the Grading Permit
Worksheet. Grading contours (existing & proposed) shall be at no more than 1-foot
intervals for existing ground slopes of 10% or less, and no more than 2-foot intervals
for existing ground slopes greater than 10%. Existing contours shall extend beyond
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the project site a minimum of 50 feet. Existing contours and elevations on the grading
plan shall be prepared, stamped and sealed by a surveyor licensed in the State of
Washington.

E.  Structural Submittal

Structural construction plans and the necessary calculations stamped by a structural
engineer shall be submitted for proposed structures, as determined by the Director
(i.e. walls, box culverts, bridges).

A letter from the structural engineer approving and certifying that the as-built
construction of the structure complies with the engineer’s plans shall be submitted
prior to as-built approval.

F. Stormwater Submittal

For development projects and land-disturbing activities that are proposed to exceed
the thresholds in Chapter 2 of the KEDM, the Applicant shall submit a Stormwater
Site Plan. Thresholds and content are described in KEDM Chapter 2.

G. Traffic Impact Analysis (TIA)

The TIA is an analysis prepared to determine the traffic impacts of a given
development. When required, the T1A shall be submitted with the land use application.
See below and Chapter 3 for criteria and requirements.

H. Street Access Connection Permit

If the new development, or change in use, will generate or create an increase of more
than 50 Peak Hour Trips (as defined within the Institute of Transportation Engineers
Trip Generation Manual?), each application for a street access connection permit,
whether accompanying an underlying land use application or not, shall include the
following:

1. Traffic Impact Analysis (TIA).

2.  Existing Conditions Plan — The Applicant shall provide a map or plan illustrating
the following conditions on both sides of all streets within a study area as defined

fora TIA:
a. Existing driveways
b. Existing sidewalks

1 Institute of Transportation Engineers Trip Generation Manual, 7! Edition, 2003.
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c Surrounding off-site conditions
d. Street depictions with names of streets for identification
e Existing roadway classifications

f. Three Year accident history

If none of these cases apply, a TIA may still be necessary if the Director deems that
special circumstances require analysis (e.g., existing traffic congestion, safety
concerns, public controversy, etc.). Conversely if any of these cases apply, the
Director may waive the requirement of a TIA, or require less analysis than would be
required for a full TIA, depending on the situation.

I. Project Acceptance and Closeout

Prior to acceptance of public improvements, the following shall be submitted to the
Director for review and approval:

1.  Final plat showing:

Lot layout with bearings and distances

Right-of-way shall include all dimensions and curve information
Public easements

Public tracts

® o o T ®

Required notes

2. As-built drawings: The as-built drawings shall be mylars of the approved
construction drawings notated with changes made during construction. The
words “As-Built Drawing” shall appear as the last entry in the revision block
along with the month, day and year the as-built drawing was prepared.

3. Flash drive containing:

a. PDF version of the as-built drawings
b. DWG version of the as-built drawings.

4. Copy of a receipt from the finance department showing that all required
engineering fees have been paid.

1.05 Changes to these Engineering Standards

From time to time changes may be needed to add, delete, or modify the provisions of the
KEDM. The Director may propose changes to the KEDM and upon approval of the City
Council; they will become effective and will be incorporated into the existing provisions.
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1.06 Design Exception Process

A

B.

C

. Submittal

Requests to take exceptions to the standards of the KEDM for a specific development
shall be submitted in writing to the Director by the Applicant Engineer. This written
request shall state the desired exceptions(s), the reason(s) for the request(s) and a
comparison between the specification(s), standard(s), and the exception(s).

Requests for exception to the standards of the KEDM shall be documented with
reference to nationally accepted specifications/standards.

Review

The request to take exception to the KEDM for a development will be reviewed by
the Director, who will consult the appropriate review authorities and make one of the
following decisions:

1.  Approve as requested,
2. Approve with changes, or
3. Deny with an explanation.

The exception, if approved, is for the specific project and for the specific location and
issue described in the request. Approval of a request for exception does not constitute
a precedent for other locations on the project or for future projects.

. Appeal

The Applicant may appeal the Director's decision to the Hearing Examiner.

D.

Criteria for Exception to the KEDM Standards

1. The Director may grant an exception to a KEDM Standard when any one of the
following conditions are met:

a. The KEDM Standard does not apply in the particular application.

b. Topography, right-of-way, or other geographic conditions impose an
unusual or unique hardship on the Applicant and an equivalent alternative
which can accomplish the same design objective is available that does not
compromise public safety or accessibility for the disabled.

c. A change to a Standard is required to address a specific design or
construction problem which if not enacted will result in an undue hardship
or would jeopardize public safety.
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1.07

1.08

1.09

Errors and Omissions

At the discretion of the City, any significant errors or omissions in the approved plans, or
information used as a basis for such approvals, may constitute grounds for withdrawal of
any approvals and/or stoppage of any or all of the permitted work. It shall be the
responsibility of the Applicant to show cause why such work should continue, and make
such changes in plans that may be required by the City before the plans are re-approved.

Penalties

Failure to comply with the KEDM, or the conditions of any permit required by the KEDM,
will be cause for withholding or withdrawing approval of plans or plats, forfeiture of bond,
issuance of a stop work order or a compliance order, withholding Temporary and/or Final
Certificate of Occupancy, and/or other penalties as provided by law.

Construction Site Limitations

A. Historical and Archaeological Areas

1. During construction, when burial sites, buried camp areas, village sites, and
other distinctive archaeological or historical items are uncovered, or other items
suspected of being of historical or archaeological significance are encountered,
the Contractor shall stop work and immediately report the matter to the City and
the state liaison officer. Construction operations shall be stopped until the
appropriate authorities can examine the area and give clearance to proceed with
the work.

2. Under the National Historical Preservation Act (P.L. 89-665; 1966), state liaison
officers shall be notified when historical or archaeological items are unearthed.

3. The Washington Criminal Code prohibits disinterment of a corpse without
permission of the appropriate authorities.

B. Other Requirements

1. Construction noise shall be minimized by the use of proper engine mufflers,
protective sound reducing enclosures, and other sound barriers. Construction
activities producing excessive noise that cannot be reduced by mechanical
means shall be restricted to locations where their sound impact is reduced to a
minimum at the edge of the work area. All construction noise shall be in
accordance with KMC 8.28.

2. The construction shall be done in a manner to minimize the adverse effects on
fish, habitat, and wildlife resources.
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3. The use of water from a stream or impoundment shall not result in altering the
temperature of the water body enough to affect aquatic life.

1-17



Chapter 2

Storm Drainage, Grading,
and Erosion Control

City of Kelso
Engineering Design Manual

Amended May 2021
Effective Date



City of Kelso Engineering Design Manual

Chapter 2 — Storm Drainage, Grading, and Erosion Control May 2021
Chapter 2
Storm Drainage, Grading, and Erosion Control
City of Kelso
Engineering Design Manual
Table of Contents

Description Page No.
2.00  PUIPOSE. ..ttt b et e e r e b e nnes 2
2.01  GBNEIAL ... ittt bbbttt bbbt re e e eneas 2
2.02  APPHICADIIILY ..o e ns 4
2.03  Minimum Requirements for Development and Redevelopment ............cccccceoveveicieennee 4
2.04 Exemptions and Variations to the Minimum RequIrements............ccccceveevveneeresveseernenn 6
2.05 Preparation of Stormwater Site PIans ...........cccoiieiiiie i 8
2.06  SEIDACKS ...ttt bbb b b b 26
2.07  INTIEFALION 1.ttt ettt bbb e e ns 27
2.08  General Conveyance REQUITEMENTS.........c.ciieiiiieieeieseese e ese e sre e eae e e saeenaennes 27
2.09  Closed CoNAUIT SYSTEIMS ......ccuvciiiiiiieeie e sie ettt ste et e e e s e sreesresreesreeeeaneesres 28
2.10  OPEN CONVEYANCE ....oiiiieiieieaitte sttt et e sbeeeastee e st e e ssbe e e ssbe e e ssbeeessbeeasbbeeaseeeanbeeeansseeanseeeanes 31
2.11  Private DI@INAQE. ......eciueiieiieeite ettt te et et e st steete s s e s beesteereesbeeseensesraenbeeneennes 32
2.12  SUDSUIACE DIAINAGE .....c.veivieive ettt ettt e be e e e s teeresneesbeebeaneennes 32
2.13  Curb Drains and Perforated CONNECLIONS ..........cceveierieiiirieieiiseeee e 32
2.14  Stormwater Facility PIaNtiNgS.........ccovoiiiiiiicc e 33
2.15  Tracts and EASEMENTS........ciiiieieieiete ettt bt 34
2.16  Stormwater Performance BONG...........ccocoiiiiiiiieiieieese e 35
2.17  Stormwater Maintenance BONM..........ccoviiiiiiiiiiiee e 35
2.18  AS-BUIT PIANS ...t 36
2.19  Dedication Of FACIITIES ........civiieiiieeee et neenneas 36
2.20 Long-Term Operation and MaiNtENANCE...........ccueirrirrierieie et 37
2.21  ENTOICEMENT.....eiiiiiieie ettt e e re e s te et eereesteeeeeneesteeneeaneennes 40
Appendix 1: StANAard PIANS..........ooiiiiie e 41
Tables

Table 2.1: Stormwater Facility SEthacks ..........cocevveiiiiiice e 27

2-1



City of Kelso Engineering Design Manual
Chapter 2 — Storm Drainage, Grading, and Erosion Control May 2021

CHAPTER 2 - STORM DRAINAGE, GRADING, AND EROSION CONTROL

2.00 Purpose

This chapter is intended to provide minimum standards for managing storm drainage and
controlling erosion and sedimentation with land-disturbing activities, including
development, redevelopment, clearing, and grading.

A. Minimum standards are established to:

1. Protect the public health, safety, and welfare by minimizing risk from flood
events;

2. Protect property and habitat from increased runoff caused by development;
3. Allow efficient operation, repair, and maintenance of the storm drain system;

4. Reduce discharge of pollutants to the storm drain system and protect water
quality;

5. Reduce impacts to hydrology of surface waters;
6. Reduce the erosion of soils on active construction sites and cleared areas: and

7. Limit the discharge of sediment-laden runoff from active construction sites and
cleared areas.

B. The requirements of this chapter cannot provide for all situations. They are intended
to assist but not to substitute for competent work by design professionals.

2.01 General

A. The KEDM is written to comply with the Department of Ecology’s (Ecology’s) Phase
I1 Municipal Stormwater National Pollutant Discharge Elimination System (NPDES)
Permit, which requires Kelso to adopt the 2019 Stormwater Management Manual for
Western Washington (SWMMWW) or an equivalent.

B. This Chapter adopts the SWMMWW. The Chapter references and supplements the
SWMMWW and is meant to be used in conjunction with the SWMMWW. An online
version of the SWMMWW can be found at:

https://fortress.wa.gov/ecy/ezshare/wa/Permits/Flare/2019SWMMWW/2019SWMMW
W.htm.

C. When portions of this chapter and the SWMMWW conflict, this chapter shall apply.
When provisions of this chapter conflict with other City of Kelso Code or state and
federal requirements, the more stringent provisions apply.
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D. This Chapter is intended to represent the minimum Standards for the design and
construction of stormwater drainage facilities.

1. Compliance with these Standards does not relieve the designer of the responsibility
to apply sound professional judgment to protect the health, safety, and welfare of
the general public.

2. Special site conditions and environmental constraints may require a greater level
of protection than would be required under these Standards.

3. Site or weather changes or other unforeseen conditions may require modification
of a site’s erosion and sediment control strategy.

4. The project must be designed (and may require modification) to ensure compliance
with the conditions of any permits, codes and regulations, and these Standards.

5. The design of stormwater drainage and/or retention/detention systems will depend
on their type and local site conditions.

E. Erosion and sediment control BMPs shall be implemented prior to initial soil
disturbance and until final stabilization following project completion and removal of
temporary controls.

F. The City may temporarily suspend project work or require additional or modified
protection measures if it appears to the Director, based upon observed conditions, that
the approved plan is insufficient to prevent environmental harm and that such
suspension or additional measures will prevent or minimize the harm.

G. The City may require a construction project to be scheduled to minimize the potential
for erosion or other environmental harm.

H. Clearing and grading activities for developments shall be permitted only if conducted
pursuant to an approved site plan (e.g. subdivision approval) that establishes
permitted areas of clearing, grading, cutting, and filling.

I.  Clearing and grading shall be prohibited in critical or environmentally sensitive areas
unless written variances are secured from all applicable agencies.

J.  Preparation of submittals:

1. Allplans, studies, calculations, and reports that require the practice of engineering
as defined in RCW 18.43.020(5)(a) shall be prepared by or under the direction of
a professional civil engineer registered in the state of Washington. Such plans,
studies, calculations, and reports shall be stamped, signed, and dated by the
licensed civil engineer(s) responsible for preparation of the Stormwater Site Plans.
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K.

2. Unless otherwise specified in these Standards, soils reports shall be prepared by a
professional soil scientist certified by the Soil Science Society of America (or
equivalent national program) or other suitably trained persons working under the
supervision of a professional engineer, geologist, hydrogeologist, or engineering
geologist registered in the state of Washington.

3. Stormwater Site Plans shall be prepared in accordance with the SWMMWW Vol.
I11, Section 3.2, Preparing a Stormwater Site Plan, as modified in Section 2.05 of
the KEDM.

Construction and Industrial Stormwater NPDES Permits. Obtain Ecology’s
Construction or Industrial Stormwater General Permit if/as required by Ecology. See
Ecology website: http://www.ecy.wa.gov/programs/wg/stormwater/index.html.

Other State and Federal requirements that could impact stormwater programs are
summarized in SWMMWW Vol. |, Section 2.15: Other Requirements.

2.02  Applicability

A

Development and redevelopment projects that meet the thresholds in the SWMMWW
Vol. I, Section 3.3 shall:

1. Apply the Minimum Requirements (MRs) for stormwater management in
accordance with the SWMMWW Vol. |, Section 3.4, and as modified in KEDM
Section 2.03.

2. Meet all the requirements of this Chapter.

All land-disturbing projects regardless of size shall comply with KEDM Sections
2.11,2.12,2.13, and 2.15.

2.03  Minimum Requirements for Development and Redevelopment

A

Instructions for complying with each MR are as follows:
1. Preparation of Stormwater Site Plans

e Consult SWMMWW Vol. I, Section 3.4.1 for requirements for Preparation of
Stormwater Site Plans.

e Consult SWMMWW Vol. Ill, Section 3.2 for step-by-step requirements for
preparing a Stormwater Site Plan, as modified in KEDM Section 2.05.

e Consult KEDM Chapter 1 for submittal requirements.

2. Construction Stormwater Pollution Prevention
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4.

Consult SWMMWW Vol. |, Section 3.4.2 and Vol. Il for requirements for
Erosion Control and Construction Stormwater Pollution Prevention.

Consult this KEDM Section 2.04.D for variations from MR 2.

Source Control of Pollution

Consult SWMMWW Vol. 1, Section 3.4.3 and Vol. IV for requirements for
Source Control of Pollution.

Preservation of Natural Drainage Systems and Outfalls

Consult SWMMWW Vol. I, Section 3.4.4 for requirements for Preservation of
Natural Drainage Systems and Outfalls.

Supplemental Guidelines for Outfall Protection shall apply.

On-Site Stormwater Management

Consult SWMMWW Vol. |, Section 3.4.5 for requirements for On-Site
Stormwater Management.

Also, consult SWMMWW Vol. IIl and V for design of on-site stormwater
management facilities.

Runoff Treatment

Consult SWMMWW Vol. |, Section 3.4.6 for requirements for Runoff
Treatment.

Consult Section 2.04.C of these Standards for additional requirements.

Also, consult SWMMWW Vol. V for selection and design of runoff treatment
facilities.

Flow Control

Consult SWMMWW Vol. 1, Section 3.4.7 for requirements for Flow Control.

Consult KEDM Section 2.04.A and B for exemptions and variations from MR
7.

Also, consult SWMMWW Vol. |11 for selection and design of flow control
facilities.

Wetlands Protection

Consult SWMMWW Vol. |, Section 3.4.8 for requirements for Wetlands
Protection. Note that meeting the requirement of this Chapter does not
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substitute for compliance with the Critical Areas requirements of KMC
Chapter 17.26.

9. Operation and Maintenance

e Consult SWMMWW Vol. I, Section 3.4.9 for requirements for Operation and
Maintenance.

e Consult KEDM Section 2.20 for additional requirements for long-term
operation and maintenance.

B. Redevelopment projects must rectify any drainage problems upon replacement or
refurbishment of the affected system. For example, projects that grind and resurface
a parking lot which sheets over a sidewalk shall divert or intercept that runoff to a
drainage system or to landscaping.

2.04  Exemptions and Variations to the Minimum Requirements

A. Development and redevelopment projects are exempt from MRs only as described in
the SWMMWW Vol. |, Section 3.2 and in the following circumstances:

1. Minimum Requirement 7; Flow Control. Projects within the Consolidated Diking
Improvement District #1 (CDID #1) and Consolidated Diking Improvement
District #3 (CDID #3) boundaries and sites discharging to these boundaries via
manmade conveyances are exempt from MR 7 if the discharge meets each
restriction listed in SWMMWW Vol. I, Section 3.4.7.

2. Regional Facilities. The requirements for on-site management and against the
transfer of runoff from one basin to another may be waived by the Director in
areas served by a regional stormwater control facility. Such a waiver must be
conditioned on the following provisions:

a. BasinPlans. The alternative or regional approach must comply with the Basin
Plans provisions of SWMMWW Vol. I, Appendix 1-B.

b. Services Contracted. The developer shall provide the City a copy of an
executed contract with the regional facility demonstrating full compliance
with the applicable standards.

c. Conveyance System Capacity. The conveyance system transporting the
stormwater from the development to the facility shall be sized to handle the
additional runoff. The developer shall be required to demonstrate the
adequacy of the conveyance system by an engineer registered in the State of
Washington.

3. Natural Drainage Features. Restoration of flow to natural drainage features may
be allowed as an alternative to traditional detention to solve significant, pre-
existing (i.e. not otherwise caused by the project) flooding, stream stability, water
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quality or habitat problems as determined by the Director. The project shall also
satisfy all conditions of SWMMWW Vol. |, Sections 3.4.7 and 3.4.8, be
documented by a qualified engineer or wetlands biologist, and receive approval
from all relevant regulatory authorities.

B. Flow Control Variations

C.

Flow control facilities shall be designed in accordance with the SWMMWW Vol. I11
and the following requirements:

1. Tailwater. Pond outfalls shall be analyzed for the tailwater effect on discharge
with a backwater analysis. Consideration must be given to the backwater effect of
high surface elevations in the downstream conveyance system. High tailwater
elevations may affect performance of the upstream facility and reduce live storage
volumes.

2. Fencing. Ponds shall be fenced in accordance with the SWMMWW Vol. V,
Section V-12, BMP D.1: Detention Ponds, except as follows:

a. A pond in which less than 10% of the perimeter has a vertical drop of greater
than 30” and the remaining interior side slope is not steeper than 3H:1V may
provide guardrail over the vertical drop in lieu of fencing.

b. Where chain link fence is required, landscaping shall be installed as
screening, unless not feasible.

3. Access.

a. Access to flow control facilities shall be provided in accordance with the
SWMMWW Vol. V, Section V-12, BMP D.1: Detention Ponds.

b. Access roads shall have a durable all-weather surface.
Water Quality Variations

Water quality facilities shall be designed in accordance with the SWMMWW Vol. V
and the following requirements:

1. All catch basins, inlets, and manholes with grates, shall be stamped “Dump No
Pollutants — Outfall to Stream,” or equivalent. Similar-themed markers or
stenciling in addition to this minimum requirement are encouraged.

2. Permanent markers or signs, such as those described in the SWMMWW Vol. V,
Section V-12, BMP D.1: Detention Ponds, shall be installed for significant
aboveground facilities such as ponds, bioswales, pervious streets, bioretention, or
developments that rely on numerous dispersed LID BMPs. Signs should identify
the feature(s), state the purpose and/or function, provide contact information (for
public facilities), and give any advisory message that is key to its proper and
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continued performance, such as “Dump no debris or pollutants. For more
information or to report littering, vandalism, or other problems, call 360-423-
6590.”

D. Construction Stormwater Pollution Prevention Variations

1. Underground utility projects shall comply with MR 2 and the following additional
requirements:

a. Excavated material shall be placed to minimize runoff into the trench and
adjacent roadway consistent with safety and space considerations; and

b. Trench dewatering devices shall be managed as described in Element #10 in
SWMMWW Vol. I, Section 3.4.2.

2. Diking District Maintenance. Routine dike and channel maintenance activities
performed by diking districts must comply with MR 2 but are exempt from the
requirement to submit a Construction Stormwater Pollution Prevention Plan.

2.05 Preparation of Stormwater Site Plans

A. The applicant for a development or redevelopment project that triggers MR 1 shall
prepare a Stormwater Site Plan.

Depending on the size and complexity of the development or activity, applicants must
prepare either an Abbreviated Stormwater Site Plan or a Full Stormwater Site Plan. The
size and complexity are evaluated using the applicability criteria found in Chapter 2 of the
KEDM.

1. Abbreviated Stormwater Site Plan

An Abbreviated Stormwater Site Plan shall be prepared for sites that trigger MRs
1-5 in accordance with Chapter 2 of the KEDM. The Abbreviated Stormwater
Site Plan meets the requirements of MR 1.

To fulfill this requirement, applicants shall complete the Abbreviated
Stormwater Site Plan form available from the City and shall provide the required
attachments.

2. Full Stormwater Site Plan

Sites that trigger MRs 1-9 shall prepare a Full Stormwater Site Plan. The Full
Stormwater Site Plan fulfills MR 1.

The following four separate documents comprise the Full Stormwater Site Plan:

a. Site Development Drawings
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b. Drainage Design Report
c. Long-Term Stormwater Site Management Plan
d. Construction Stormwater Pollution Prevention Plan

B. The Full Stormwater Site Plan shall be prepared as follows:

1. Follow the instructions in the SWMMWW Vol. 11, Section 3, except:

a.

References to “Project required to meet Minimum Requirements1-5" shall
mean and refer to the City’s stormwater submittal type ‘“Abbreviated
Stormwater Site Plan,” and references to “Project required to meet Minimum
Requirements 1-9” shall mean and refer to the City’s stormwater submittal
type “Full Stormwater Site Plan”; and

Step 6 — Prepare a Construction Stormwater Pollution Prevention Plan may
be delayed at the applicant’s option until the Pre-construction Conference;
and

Step 7 — Complete the Stormwater Site Plan shall be replaced with the
following text:

The Stormwater Site Plan encompasses the entire submittal for stormwater
and drainage review. The Stormwater Site Plan includes the following four
separate documents:

Stormwater Site Development Drawings

Drainage Design Report

Long-Term Stormwater Site Management Plan
Construction Stormwater Pollution Prevention Plan

el el

Elements of the Long-Term Stormwater Site Management Plan include those
items necessary to assure continued operation and maintenance of the site’s
stormwater management facilities. These elements are required as described
in Sections 2.16 and 2.20.

2. Stormwater Site Development Drawings

A. The Stormwater Site Development Drawings must meet the requirements of the
Civil Site Development Plan in accordance with Section 1.04.C of the KEDM. The
Site Development Drawings are engineering drawings that provide sufficient detail
to construct the project’s stormwater facilities and conveyances.

1. In addition to the requirements of Chapter 1, the following specifications apply
to Civil Site Development Plans:

a. Include a survey meeting the requirements of the SWMMWW Vol. 111,
Section 3.2 for projects required to meet MRs 1-9.
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Threshold Discharge Areas (TDA) in accordance with Chapter 2 of the
KEDM. TDAs shall be identified and labeled consistently in all submittals
—plans, reports, and maps. A Threshold Discharge Area is “an on-Site area
draining to a single discharge location or multiple natural discharge
locations that combine within one-quarter mile downstream (as
determined by the shortest flowpath). The purpose of this definition is to
clarify how the thresholds of the SWMMWW are applied to project sites
with multiple discharge points.” See the Glossary in the SWMMWW.

Location of the point of stormwater and surface water discharge from each
TDA, which preserves natural drainage patterns.

Location and overflow route for the 100-year, 24-hour storm.

Location of soil logs, test pits, and extents of soils as documented in the
Drainage Design Report.

Location of slope instability and steep slopes.

Areas of the site predominantly covered by native vegetation and areas of
native vegetation to be preserved.

Existing and proposed stormwater drainage; offsite areas contributing
runoff to the site; location and number of stormwater facilities and on-site
stormwater BMPs; designated flow paths and dispersion areas; direction
of flow; size, type and kind of drainage channels and pipes.

Existing and proposed pollution-generating pervious surfaces (PGPS) and
pollution-generating hard surfaces (PGHS).

Location of on-site stormwater BMPs (MR 5).

Include locations of on-site BMPs on individual lots if they are used to
meet MRs 6 or 7.

Show areas of disturbed soils to be amended (BMP T5.13)

. Location of all runoff treatment facilities (MR 6)

Location of all flow control facilities (MR 7)
Location of structural source control BMPs used to meet MR 3.

Dimension of permeable pavements. Use different hatches for permeable
pavement vs. traditional pavement.

Dimensions of setbacks of stormwater facilities and on-site stormwater
BMPs from property lines, structures, wells, on-site sewer systems,
landfills, slopes, and other natural features as applicable to the facility.

Locations and species of retained trees and newly planted trees for which
impervious surface reductions are claimed. Show distance from
associated impervious surface.
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aa.

Show all tracts or easements used to enclose drainage features or
stormwater facilities.

If individual lots will connect to the public stormwater drainage system,
locations of approved connections.

Approved location for storm runoff from building lots (if applicable)
The Director may require additional site or vicinity information if needed.

. Include in the landscape plan:

Locations and dimensions of vegetated stormwater facilities and
vegetated on-site stormwater management BMPs

Locations and dimensions of areas of preserved native vegetation

Locations and species of retained trees Locations and dimensions of any
required flow lengths and vegetated flow paths, (e.g. for dispersion
BMPs)

Detailed planting plan and specifications for trees, vegetated stormwater
facilities, and vegetated on-site stormwater management BMPs

2. The following additional Profile specifications apply:

a.

b.

Original surface grade profile

Proposed surface and storm drain profile

3. The following additional Detail specifications apply:

a.

b.

Details of each bioretention BMP showing the following:

i. Width, length, side slopes, and maximum design pond depth. If
bioretention is used to meet MR 6 or MR 7, show sufficient details to
confirm accurate representation of the facility in the continuous
simulation hydrologic model.

ii. Descriptions of all materials such as underdrain, drain rock, pipe, filter
fabric, outlet structure, irrigation, bioretention soil mix, and mulch

iii. Locations, elevations, and slopes of any catch basins and pipes

iv. Designs for any retaining walls proposed. Structural walls shall meet
City building permit requirements.

v. A minimum of two cross-sections showing original property lines,
slope catch points and other information to construct the facility

Details of each permeable pavement installation showing the following:
I. Dimensions of permeable pavement

2-11



City of Kelso Engineering Design Manual
Chapter 2 — Storm Drainage, Grading, and Erosion Control May 2021

ii. Dimensions of underground storage layer. If permeable pavement is
used to meet MR 6 or MR 7, show sufficient details to confirm
accurate representation of the facility in the continuous simulation
hydrologic model.

iii. Pavement section

Iv. Descriptions of all materials such as geotextile; underdrain; base
material; storage layer; asphalt, concrete, or pavers

v. Direction and percentage of slope
c. Details of each treatment facility showing the following:
I.  Overall measurements and dimensions
ii. Flow direction
iii. Location and elevations of inverts, inflow, bypass, and discharge
iv. Slope (if applicable)
d. Details of each flow control facility showing the following:
i.  Overall measurements and dimensions
ii. Measurements necessary to calculate storage volumes
iii. Control structure/restrictor placement

iv. Details of flow control structures showing size, dimensions,
elevations, and orientations of all orifices, weirs, risers, tee-sections,
etc.

v. A minimum of two cross-sections of each infiltration or detention
pond showing original property lines, slope catch points, and other
information to construct the facility.

e. Details of each on-site stormwater BMP used to meet MR 5 sufficient to
construct the BMP.

f. For infiltration facilities and on-site stormwater BMPs used to infiltrate
runoff from a pollution-generating hard surface, provide details to
confirm accurate representation in the continuous simulation hydrologic
model (see Drainage Design Report).

4. Drainage Design Report
The Drainage Design Report contains the technical information to support the site’s

drainage and stormwater plan. The report shall contain the following sections and
components and shall address MRs 1-9.

A. All sections listed below shall be included in each Drainage Design Report. If a
section is not applicable, write “N/A” in the section contents and describe why
the section is not applicable.
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All page numbers of the report shall be numbered. Appendices shall have page
numbers.

1. Cover Page
The Cover Page shall contain the following items:

Name of Report

Project Name

Project Number, if a City project

Situs Address

Applicant’s Name and Contact Information
Applicant Engineer’s Name and Contact Information

Date of Submittal

@ - ® o 0 T ®

2.Seal of the Applicant Engineer with the Applicant Engineer’s certification
statement. The Applicant Engineer shall certify in a statement that all the required
information is included in the Drainage Design Report, the report was prepared
by the Applicant Engineer or under his/her supervision, and that the proposed
stormwater facilities are feasible.

3. Table of Contents

The Table of Contents shall contain the following items:

a. List of section headings and their respective page numbers
b. List of tables with page numbers
c. List of figures with page numbers
d. List of attachments and/or appendices, numbered
e. List of references
4. Maps

All maps shall contain a scale and north arrow. The following maps shall be
included:

a. Vicinity Map: All vicinity maps shall clearly show the project site.

b. Basin Maps: Show project boundaries, sub-basin boundaries, TDAs, and
off-site contributing areas for both the pre-development and the post-
development scenarios. TDAs shall be identified and labeled consistently
in all submittals — plans, reports, and maps. Show drainage features, the
flow path to and from the project site, and stormwater treatment and flow
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control facilities. Identify the point of compliance of each TDA for
modeling site hydrology using an approved continuous simulation
hydrologic model.

Soils Map: The soils map shall show soils on the site and within the
contributing area that drains to the site itself. Information should be
consistent with the Soils Report.

Other Maps: The following additional maps shall be required in the
situations noted:

i.  Wellhead Protection. If the site lies within the 10-year time-of-travel
zone of a public water supply well or within a Category | or 1l critical
aquifer recharge area (CARA), maps showing all of the zones of
contribution that overlap the site are required.

ii. Floodplains. If a floodplain mapped by the Federal Emergency
Management Agency (FEMA) exists on or adjacent to the site, a map
showing the floodplain is required.

iii. Shoreline Management Area. If the site requires a shoreline permit, a
map showing the boundary of the shoreline management area in
relation to the site is required.

5. Section A — Project Overview

The Project Overview is a brief narrative describing and summarizing the site
and the proposed project. Most of the information is the Project Overview is
discussed or shown in detail in other sections of the Stormwater Site Plan.

a.

Describe the site location, including legal description, address, parcel
number, zoning, etc.

List the primary type of permit required for the work and briefly
summarize the type of development project.

Summarize the existing conditions including topography, natural drainage
patterns, vegetative ground cover, presence of agricultural drain tiles, and
presence of critical areas.

List existing onsite stormwater systems and describe their functions.
Summarize site parameters that influence stormwater system design.

List adjacent areas, including streams, lakes, rivers, wetland and buffer
areas, residential areas, and roads that might be affected by the
construction project.

Generally describe proposed site construction, size of improvements, and
proposed methods of mitigating stormwater runoff quantity and quality
impacts.
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h.

Describe how the proposed project considers the six listed site layout
considerations described in SWMMWW, Vol 111, Section 3.2, Step 2 —
Prepare Preliminary Development Layout.

Describe other permits from City of Kelso and/or other agencies that may
affect the design of the stormwater system. Describe how any conflicts
will be managed.

6. Section B — Existing Conditions and Soils

Provide a detailed narrative of the site’s survey, using the information gathered
in Step 1 — Analyze Existing Site Conditions to Determine LID Feasibility in
SWMMWW, Vol. I, Section 3.2.

Provide a detailed narrative of the soils and subsurface investigations also
required in SWMMWW, Vol. 111, Section 3.2. Describe the soils on the site.

Attach the required Soils Report as an appendix to the Drainage Design Report.

At a minimum, include the following:

a.

b
C.
d.
e

Existing ground cover, including pervious and developed areas

Drainage through the site and to and from adjacent properties
Locate and describe point of discharge from the site
State whether the site is located in a Diking District

Describe streams, rivers, ponds, ravines, gullies, steep slopes, springs, and
erosion hazards on or downgradient of the site

Describe critical areas on the site and those that receive runoff from the
site to a minimum of ¥ mile away from the site boundary

For agricultural sites with drain tiles, discuss the impact on site drainage
Location of or proximity to high groundwater

Location of or proximity to aquifer recharge areas or wellhead protection
areas

Describe known drainage problems such as flooding, erosion

Describe location and proximity to structures, basements, property lines,
sewers, septic tanks and drain fields, closed or active landfills, and storage
tanks, both aboveground and underground

Reference and describe any relevant reports or studies such as
geotechnical reports on the site or adjacent to it, environmental impact
statements, critical areas reports, flood studies, or basin plans. Describe
any conditions imposed on the site or development activity by such reports
or studies.
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m. Describe the soils on the site, using information included in the required
Soils Report.

n. Describe the infiltration testing done to assess the feasibility of
bioretention and permeable pavement.

0. State the results of the results of testing for saturated hydraulic
conductivity, the results of testing for a hydraulic restriction layer, water
table elevations, and results of analysis of shallow lateral flow (if needed).

p. If full dispersion is proposed for the site, provide a narrative of the native
vegetation survey required in SWMMWW, Vol. Il1, Section 3.2.

e Attach the survey as an appendix to the Drainage Design Report.
7.Section C — Minimum Requirements Analysis

Following instructions in SWMMWW, Vol. Ill, Section 3.2 to determine and
read the MRs, describe the land-disturbing activity and document the applicable
MRs for the project site.

a. Provide a table to document the totals of land-disturbing activities and
surfaces on the post-development site in the following categories:
i. The amount of existing hard surface.
ii. The amount of new hard surface.
iii. The amount of replaced hard surface.
iv. The amount of vegetation converted to lawn or landscaping.
v. The amount of native vegetation converted to pasture.
vi. The total amount of land-disturbing activity.
vii. The total amount of PGHS
viii. The total amount of PGPS, not including permeable pavements
ix. The total amount of effective impervious surface

If the site includes multiple TDAs, provide the same information for each
TDA and aggregated for the entire site.

b. Document through an approved continuous simulation hydrologic model
the increase in the 100-year flood frequency from pre-developed to
developed conditions for each TDA.

List the proposed commercial or industrial uses of the site, if any.
d. Based on the information above and on an understanding of the MRs:

i. List the TDAs that must meet the on-site stormwater management
requirements listed in MR 5.
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ii. List the TDAs that must meet the water quality requirements listed in
MR 6.

iii. List the TDAs that must meet the flow control requirements listed in
MR 7. List which, if any, are also Flow Control Exempt.

iv. List the TDAs that must meet the wetlands protection requirements
listed in MR 8.

v. List the TDAs that must meet the pollutant source control
requirements listed in MR 3.

8. Section D — On-Site Stormwater Management Selection and Sizing (MR 5)

Describe how the site meets the requirements of on-site stormwater management
listed in MR 5.

Information and calculations in the Drainage Design Report shall support and
be consistent with the Site Development Drawings. All on-site stormwater
management BMPs shall be shown on the Stormwater Site Development
Drawings.

At a minimum, include the following in the Drainage Design Report:

a.

b.

@ - o o

Describe the site’s suitability for on-site stormwater management.
For each TDA, state whether MR 5 is being met using List #2 or the LID
Performance Standard.

Provide a narrative describing how the project will fulfill the requirement
for on-site stormwater management (MR 5) to the extent feasible.

List total area of native vegetation retained.
List the on-site stormwater management BMPs selected.
Show an illustrative sketch of the on-site stormwater plan.

Describe site suitability, including soils, slopes, infiltration rate, and
native vegetation, as applicable, for each on-site stormwater management
BMP.

Describe how design criteria will be met for each on-site stormwater
management BMP.

Describe specifications for amending disturbed soils in accordance with
BMP T5.13.

Summarize proposed ownership of on-site stormwater management
BMPs. [Additional details to be provided in the Long-Term Stormwater
Site Management Plan.]

If Using List #2
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k. Provide justification and documentation, if needed, for any determination

that an on-site stormwater management BMP is infeasible. The only
acceptable infeasibility criteria are found in the SWMMWW. Site-
specific information is required.

If Using the LID Performance Standard

Show calculations for impervious surface reduction credits for retained or
newly planted trees, if any.

If full dispersion or full downspout infiltration are proposed, describe how
BMP designs meet requirements allowing removal of the associated
drainage areas from computer model input.

Complete a detailed hydrologic analysis for existing and developed site
conditions, in accordance with the requirements of SWMMWW, Vol. 1lI,
Section 2, using an approved continuous simulation hydrologic model.
Compute pre-developed and developed flow durations for all TDAs.
Provide an output table from the continuous flow model, including the
following:

i. Flow rates for the 2, 10, and 100-year, 24-hour storm return periods
for pre- developed and developed conditions.

ii. A table listing the pass/fail rates for each flow level where duration
statistics were calculated.

iii. A graph showing the flow rate on the y axis and percent time
exceeding on the x axis for pre-developed conditions and post-
developed mitigated conditions, from 8% of the 2-year through the
50% of the 2-year flow rate.

Provide the electronic computer model input and output files on a CD or
a USB flash drive. [Note: the media will not be returned.]

If Using Bioretention

p. Describe the bioretention soil mix specifications.

If Using Permeable Pavement

g.

Show supporting design calculations showing adequate infiltration rates
to accommodate flows from all surfaces directed to the permeable
pavement.

Base material gradation.
Asphalt or concrete mix design and void calculations.
Acceptance test procedures.

9. Section E — Runoff Treatment Analysis and Design
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Describe how the site meets the requirements for runoff treatment listed in MR
6. Provide a separate analysis for each TDA required to meet MR 6.

Information and calculations in the Drainage Design Report shall support and
be consistent with the Stormwater Site Development Drawings. All runoff
treatment facilities shall be shown on the Stormwater Site Development
Drawings. A detail drawing shall be provided in the Stormwater Site
Development Drawings for each runoff treatment facility.

At a minimum, include the following in the Drainage Design Report:

a.

10.

Document the level of treatment required; list the water quality menus
used.

Document assumptions about roofs, driveways, and other hard surfaces to
be constructed after site development (e.g. in a subdivision)

Provide background and description to support the selection of the
treatment BMPs being proposed

List the BMPs used in the design
Show an illustrative sketch of the runoff treatment plan

Complete a detailed analysis and design of all proposed runoff treatment
system elements, in accordance with SWMMWW, Vol. V. Reference
runoff treatment system elements to labeled points shown on the
Stormwater Site Development Drawings.

Show model printouts, calculations, equations, references, and graphs as
necessary to show facilities are designed consistent with the SWMMWW,
Vol. V and the minimum volume criteria of MR 6.

Summarize the results of the runoff treatment design and describe how
the proposed design meets the requirements of the SWMMWW.

If bioretention or infiltration below PGHS are used to meet the treatment
requirement the runoff model output file must include the volume of water
that has been treated through those BMPs.

If infiltration is used to meet runoff treatment requirements, document
how the facility design and the site’s soils meet the Site Suitability Criteria
as described in the SWMMWW, Vol. V, Section 5.6.

Include and reference in the Appendices all computations, equations,
charts, nomographs, detail drawings, and other tabular or graphic aids
used to design water quality system elements.

Provide the electronic computer model input and output files on a CD or
a USB flash drive. [Note: the media will not be returned.]

Section F — Flow Control Analysis and Design
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Describe how the site meets the requirements for flow control listed in MR 7
and protection of wetland hydrology from MR 8, if applicable. Provide a
separate analysis for each TDA required to meet MR 7 and/or MR 8.

Information and calculations in the Drainage Design Report shall support and
be consistent with the Stormwater Site Development Drawings. All flow control
facilities shall be shown on the Stormwater Site Development Drawings
(1.02.H). A detail drawing shall be provided in the Stormwater Site
Development Drawings for each flow control facility.

At a minimum, include the following in the Drainage Design Report:

a.

Describe the assumptions and site parameters used in determining the pre-
development site hydrology, including acreage, soil types, and land
covers. Include any maps, exhibits, graphics, and references contributing
to the analysis.

Identify initial conditions, including stream base flows, beginning water
surface elevations, hydraulic or energy grade lines, initial groundwater
elevations, beginning storage volumes, and other data or assumptions used
to complete the analyses of initial conditions. Reference the sources of
information.

Document assumptions about roofs, driveways, and other hard surfaces to
be constructed after site development (e.g. in a subdivision)

Describe use of flow control credits from on-site stormwater management
BMPs

Reflect the site’s suitability for stormwater infiltration for flow control, as
described in the Soils Report.

Identify and describe geotechnical or other studies and critical areas
reports used to complete the analysis and design

List the flow control facilities used in the design

Show an illustrative sketch of the flow control facilities and their
appurtenances and state their storage volumes

Describe the approximate location and sizing of each flow control facility

Include any bioretention and permeable pavement BMPs to be installed
on individual lots by subsequent contractors, if those BMPs contribute to
meeting the Flow Control Standard

Complete a detailed hydrologic analysis for existing and developed site
conditions, in accordance with the requirements of SWMMWW, Vol. IlI,
Section 2, using an approved continuous simulation hydrologic model.
Compute pre-developed and developed flow durations for all TDAs.
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11.

Provide an output table from the continuous flow model, including the
following:

i. Flow rates for the 2, 10, and 100-year, 24-hour storm return periods
for pre- developed and developed conditions.

ii. A table listing the pass/fail rates for each flow level where duration
statistics were calculated.

iii. A graph showing the flow rate on the y axis and percent time
exceeding on the x axis for pre-developed conditions and post-
developed mitigated conditions, from 50% of the 2-year through the
50-year flow rate.

iv. Include models and calculations demonstrating protection of wetland
hydrology in accordance with MR 8, if applicable.

Provide a hydraulic analysis of pipes and/or channels that lead to and/or
from the outlet structure. The analysis should confirm the capacity of
pipes and channels to convey the peak flow rates for the 2, 10, 50, and
100-year return period flow rate with the water surface elevation of the
pond at the elevation for those return period flow rates.

. Include and reference all hydrologic and hydraulic computations,
equations, rating curves, stage/storage/discharge tables, graphs, and any
other aids necessary to clearly show the methodology and results.

Include all maps, exhibits, graphics, and references used to determine
existing and developed site hydrology.

Summarize the results of the flow control design and describe how the
proposed design meets the requirements of the SWMMWW, including
MR 7 and, if applicable, MR 8.

Identify locations and species of newly planted or retained trees for which
impervious surface reduction credits are claimed. Show calculations for
impervious surface reduction credits.

If full dispersion or full downspout infiltration are used, describe how
BMP designs meet requirements allowing removal of the associated
drainage areas from computer model input.

Attach computer model printouts, calculations, equations, references, and
graphs as necessary to show facilities are designed consistent with the
SWMMWW, Vol. Il and the Flow Control Performance Standard of MR
7.

Provide the electronic computer model input and output files on a USB
flash drive. [Note: the media will not be returned.]

Section G — Conveyance System Analysis and Design
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Describe how the site meets the requirements for conveyance from KEDM
Sections 2.08, 2.09, and 2.10.

Information and calculations in the Drainage Design Report shall support and
be consistent with the Stormwater Site Development Drawings. All conveyances
shall be shown on the Stormwater Site Development Drawings. A profile
drawing of each proposed conveyance shall be provided with the Stormwater
Site Development Drawings. A detail drawing of each catch basin, manhole
and/or other structures required to construct the project’s conveyance, as shown
in the City Standard Plans, shall be provided with the Stormwater Site
Development Drawings.

At a minimum, include the following in the Drainage Design Report:

a. An analysis of on-site hydrologic connectivity of surface conveyance
channels and pipes and points of concentration

b. An off-site analysis (SWMMWW Vol. I, Section 3.5.3) is required for
developments creating more than 25,000 square feet of new impervious
surface. For developments creating 25,000 square feet or less of new
impervious surface, an off-site analysis may be required depending on the
development location, and the condition of the downstream drainage
system, as determined by the Director.

c. Describe the upstream contributing basin and any assumptions used to
determine the full build-out conditions

d. ldentify and discuss initial conditions, including stream base flows,
beginning water surface elevations, hydraulic or energy grade lines,
beginning storage elevations, and other data or assumptions used to
complete the analyses of initial conditions. Reference the sources of
information.

e. Describe locations and dimensions of conveyance features

f. Complete a detailed hydraulic analysis of all proposed collection and
conveyance system elements and existing collection and conveyance
elements, including outfall structures and outlet protection that influence
the design or are affected by the proposal, in accordance with KEDM
Section 2.08 through 2.10. Identify, compute, reference, verify,
summarize, and tabulate the following:

i. Design flows and velocities and conveyance element capacities for all
conveyance elements within the development.

ii. The 10-year recurrence interval stage for detention facility outfalls.
Provide stage-frequency documentation from the approved
continuous simulation hydrologic model.
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iii. The existing 100-year floodplain elevations and lateral limits for all
channels, and no net loss of conveyance or storage capacity from
development.

iv. The conveyance system elements to labeled points shown on the Site
Development Drawings.

v. The capacity of each conveyance system element to convey design
flow and discharge at non-erosive velocities and the capacity of the
onsite conveyance system to convey design flows that result from
ultimate build-out of upstream areas.

vi. All hydraulic computations, equations, pipe flow tables, flow profile
computations, charts, nomographs, detail drawings, and other tabular
or graphic aids used to design and confirm the performance of
conveyance systems.

vii. The results of system analyses, and how the proposed design meets
the requirements of the KEDM.

g. Document approval of the Diking District to discharge to its facilities, if
applicable.

12. Section H — Source Control

If the development activity requires source control (MR 3), identify the source
control BMPs to be used.

Show any structural source control BMPs on the Stormwater Site Development
Drawings, and include all details needed to construct the facility.

13. Section I — Ongoing Operation and Maintenance

Summarize legal instruments needed to guarantee preservation of the drainage
system and access for maintenance. List intended ownership and responsibility
for operating and maintaining stormwater treatment and flow control facilities
and on-site stormwater management BMPs. Describe dedications, tracts,
easements, and agreements.

Additional details and attachments shall be included with the Long-Term
Stormwater Site Management Plan.

14.  Section J — Groundwater Monitoring Program

Where required by the City, a groundwater monitoring program shall be
included in the Drainage Design Report. The groundwater monitoring program
shall be prepared by a person with expertise in groundwater contamination
investigation, prevention, and monitoring and shall clearly describe a
comprehensive groundwater testing and evaluation program designed to ensure
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compliance with federal and state of Washington laws and the KEDM. The
Director will review proposed groundwater monitoring programs on a site-
specific basis.

15. Section K — Appendices

Provide a technical appendix that includes all computations completed in the
preparation of the Drainage Design Report, together with copies of referenced
data, charts, graphs, nomographs, hydrographs, stage-storage discharge tables,
maps, exhibits, and all other information required to clearly describe the on-site
stormwater management, flow control, and runoff treatment design for the
proposed development activity. The format of the technical appendix shall
follow as closely as possible the section format of the Drainage Design Report
and shall be adequately cross-referenced to ensure that the design may be easily
followed, checked, and verified. The technical appendix shall also contain all
special reports and studies. Additional required subjects of special reports may
include, but are not limited to:

Geotechnical

Wetlands

Floodplains and floodways
Groundwater

® 2 0 T @

Structural design
f.  Fluvial geomorphology (erosion and deposition)
5. Specifications for Long-Term Stormwater Site Management Plan
The Long-Term Stormwater Site Management Plan assures continued operation and
maintenance of the site’s stormwater management facilities to maintain intended

function. The sheet size for the Plan shall be 8.5 x 11”. The plan shall comply with
the recording standards of the Cowlitz County Auditor.

The Long-Term Stormwater Site Management Plan is a standalone plan that must be
understandable by a typical property owner and site operator. It includes illustrative
and narrative guidance for locating, operating, and maintaining all elements of the
site’s stormwater management and drainage strategy.

A. All sections listed below shall be included in each Long-Term Stormwater Site
Management Plan. All page numbers of the plan shall be numbered. Attachments
shall have page numbers.

1. Cover Sheet

The Cover Sheet shall contain the following items:
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Name of Plan

Project Name

Project Number, if a City project

Situs Address

Applicant’s Name and Contact Information
Applicant Engineer’s Name and Contact Information
Date of Submittal

@ - ® o o T @

2. Operations and Maintenance Summary

Generally describe the drainage and stormwater management facilities on the
site.

Summarize the ownership and operational and maintenance responsibility of the
site’s drainage and stormwater control features. Describe drainage easements
and stormwater tracts, if any. Include all types of on-site stormwater
management BMPs used on the site, including retained and newly planted trees,
and areas of native vegetation retained for full dispersion. Include treatment and
flow control facilities. If MR 3 is applicable, include a summary of pollutant
source control measures.

If the site is a subdivision, and if on-site stormwater management BMPs to be
located on individual lots contribute to meeting MR 6 or MR 7, then include
those BMPs in the summary.

The summary shall be consistent with the attachments that describe ownership
and operation and maintenance in detail.

3. Stormwater Improvement Restrictive Covenants

Attach a copy of the Stormwater Improvement Restrictive Covenant required by
KEDM Section 2.21.C.

4. Site Stormwater System Manual

Attach the Site Stormwater System Manual, which describes ongoing operation
and maintenance of the storm drainage system, required by KEDM Section
2.21.D(1).

5. Individual Lot Operation and Maintenance Instructions

If the site is a subdivision or short subdivision, prepare, but do not attach,
simplified maintenance instructions for on-site stormwater management BMPs
on individual residential lots as required by KEDM Section 2.21.D(2) for each
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2.06

lot. These documents shall be recorded with the Stormwater Improvement
Restrictive Covenant for each lot.

Write “See recorded Stormwater Improvement Restrictive Covenant for each
lot” in this section of the plan.

If the site is not a subdivision, write “N/A” in this section of the plan.
6. Pollution Source Control Plan

If MR 3 is applicable to the site, describe the applicable source control BMPs as
described in the SWMMWW, Vol. IV.

7. Inspection

Inspection checklists and logs shall be included in the Management Plan and
shall be used to guide and record the site inspections. The checklists and logs
shall be provided to the Director on the schedule established by the Stormwater
Improvement Restrictive Covenant.

Specifications for Construction Stormwater Pollution Prevention Plan

The Construction Stormwater Pollution Prevention Plan (C-SWPPP) describes the
operational practices and structural BMPs that prevent erosion on construction sites
and prevent sediment from leaving sites and entering into the drainage system.

Submit a C-SWPPP prepared in accordance with the SWMMWW, Vol. 1, Section
2. BMPs shall be selected from the SWMMWW, Vol. Il, Section 3.

A. At the minimum include the following:

1. Narrative meeting the requirements of SWMMWW, Vol. 1, Section 2.4

2. Drawings meeting the requirements of SWMMWW, Vol. Il, Section 2.4

Setbacks

Setbacks for stormwater facilities and on-site stormwater management BMPs shall be
according to Table 2.1 below:
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Table 2.1: Stormwater Facility Setbacks

Structure/ | Sensitive Property Other
Foundation | Area! Line
On-Site Infiltration BMP See applications, limitations,
(serving <5,000 sf) 10 10 10 suggested setbacks, and
infeasibility criteria for each BMP
in SWMMWW Vol. V.
Site Dispersion BMP See applications, limitations,
Device (e.g. dispersion 5 10 5 suggested setbacks, and
trench)? infeasibility criteria for each BMP
in SWMMWW Vol. V.
Large Infiltration Facility 100, if See Site Suitability Criteria in
(serving >5,000 sf) building is SWMMWW Vol. V, Section 5.6.
downslope; | 20’ (from 20’ If the facility is bioretention or
20’ if buffer) permeable pavement, also see
building is infeasibility criteria for each BMP
upslope in Vol. V.
Detention Facility 20’ (from See suggested setbacks for
20’ buffer) 20’ each type of detention facility in
SWMMWW Vol. V.
Water Quality Facility (e.g. See setbacks for runoff
bioswale) 20’ 10’ 20’ treatment facilities in SWMMWW

Vol. V.

1 Given sethacks to sensitive areas may be used when no specific sethack is given in KMC 17.26.
2 Setback is from the dispersion device, not from the flowpath. Flowpath may not enter an adjacent property.

2.07 Infiltration

A. Infiltration facilities must comply with Ecology’s Underground Injection Control
(UIC) program, the Washington Department of Health’s (DOH’s) Wellhead
Protection Program and other regulatory protections.

2.08  General Conveyance Requirements

A. Conveyance, collection, culvert, and bridge design shall accommodate the entire
contributing drainage area projected under full build-out conditions and not adversely
affect existing downstream conveyance elements and flow conditions.

B. Natural drainage flow routes to streams and wetlands shall be maintained, and
discharges from the site shall occur at the natural location(s) and elevation(s), to the
maximum extent practicable. See MRs 4 and 8.

C. Vegetated open-channel conveyance is preferred and should be used wherever
feasible and reasonable.

D. Outfalls shall enter creeks or drainage channels perpendicular to the channel or angled
downstream. Outfalls shall use energy dissipation to prevent erosion of the existing
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2.09

H.

bank and/or channel bottom during the 100-year, 24-hour design storm in accordance
with MR 4 Supplemental Guidelines. Energy dissipation shall be designed in
accordance with SWMMWW Vol. V, Section 1.4.3, Outfall Systems.

Storm drain conveyance systems shall be installed in accordance with the Kelso
Standard Plans (see Appendix A) and the current WSDOT Standard Plans and
Specifications for Road, Bridge, and Municipal Construction, with the notations as
provided in this Chapter.

Discharge to a diking district facility requires the diking district’s approval.

Any standard engineering methodology may be used to design closed conduit and
open conveyance systems.

Closed conduit systems shall be designed in accordance with KEDM Section 2.09.

Open conveyance systems shall be designed in accordance with KEDM Section 2.10.

Closed Conduit Systems

A. Design Requirements

1. The 25-year, 24-hour storm shall show free-flowing conditions through the
proposed and/or existing conveyance system.

2. The 100-year, 24-hour storm may overtop the conveyance system, provided:

a. The additional flow shall not extend beyond one-half of the width of the
outside lane of the traveled way and shall not exceed a 4-inch depth at the
deepest point, and

b. Waters do not rise to elevations more than one foot below that of the lowest
aboveground floor of buildings.

3. Backwater Analysis. At the discretion of the Director, a backwater analysis shall
be conducted to determine the hydraulic grade line to ensure a minimum of 1.0-
foot freeboard between the water surface and the top of any manhole or catch

4. Pipe. All storm pipes shall be constructed of smooth interior pipe including bell
& spigot joints with gaskets and shall be subject to air testing.

a. Alternate Materials. Where required for strength, such as for shallow bury
(less than 24 inches to top of pipe), Class 52 ductile iron pipe shall be used.
Other pipe materials may be used if approved by the Director.

b. Location (Tracer) Wire. Non-conductive pipe shall be laid with warning tape
and location wire.

2-28



City of Kelso Engineering Design Manual
Chapter 2 — Storm Drainage, Grading, and Erosion Control May 2021

B.

Size. The minimum pipe size within the public right-of-way shall be 12 inches
unless otherwise approved by the City Engineer. Storm laterals from private
drains to inlets may be 6 inches and shall have a cleanout installed at the property
line.

Velocity. All storm drains shall be on a grade which produces a mean velocity
when flowing full of at least three fps, unless prohibited by site conditions. The
Director may waive this minimum where existing drainage systems make it
impractical to meet the standard.

a. If velocities exceed 15 fps during the 25-year storm, anchors shall be
provided at bends and junctions.

b. Velocities in pipes other than HDPE and iron are limited to 30 fps.

Slope. A uniform slope between structures is required for all installed conveyance
pipes. The allowable tolerance for sags or bellies in a newly installed pipe shall
be 0.5 inches. For slopes steeper than 20 percent, closed conduit systems shall be
designed by accepted engineering practices.

Minimum separations from storm drains to sewers and water lines shall be as
required for sanitary sewers, or as approved by the Director. Storm lines shall be
laid higher than sanitary sewers where possible.

Pipes over 8 inches in diameter that “daylight” to the surface shall have a
protective grate installed that prohibits wildlife and children from entering the
storm line. The grate shall be hinged or otherwise designed to allow for cleaning
and to reduce accumulation of debris from behind the grate.

Alignment and Cover

1.

All changes in pipe direction, slope, size and junctions shall be made at a manhole
or other City approved structure.

Storm drain lines shall not be curved between structures unless approved by the
Director.

Unless otherwise approved by the Director, a minimum cover of 36 inches of
cover is required above the top of the pipe to the top of the ground surface. There
shall be a minimum of one 1-foot separation from the top of pipe to the bottom of
the roadway section (e.g. laterals from catch basins).

In areas of relatively flat terrain, the design engineer must show that sufficient
depth is provided at the boundary of the development to drain the upstream basins.

When necessary to locate drains in easements or tracts, the storm drain shall be
centered in the easement. However, drains may be offset due to site conditions.
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6. The invert elevation of all upstream pipes shall not be lower than the invert

elevation of the downstream pipe.
C. Manholes

1. Manholes shall be located at all changes in slope, alignment, pipe size, and at all
pipe junctions with present or future storm drains.

2. Manholes shall be spaced no greater than 300 feet apart.

3. Standard manholes are required when rim to crown of pipe elevations exceed four
feet, otherwise flat-top manholes shall be used.

4. The manhole cover shall be stamped “STORM.”

5. Storm drain manholes shall have a sump at least 1° deep.

D. Collection. Stormwater collection systems shall be designed by accepted engineering
practices with the following notes:

1.

Catch basins or inlets shall be located in streets at the curb-line to receive
stormwater and convey it to the main storm drain.

Catch basins or inlets shall be at the following locations, whichever is less, unless
otherwise approved by the Director:

a. Less than 300 feet apart measured along the drainage flow path;

b. In the tangent section immediately in advance of the curb returns on the
upstream side of the intersection;

At all street ends with a descending grade,

d. At intermediate locations such that gutter flow does not exceed three 3 feet
in width or 3 inches in depth, and

e. Catch basins and inlets shall be used with curb and gutter installations up to
8% in tangential grade. Combination curb inlets shall be used for steeper
grades and at road “low points.”

Catch Basins, inlets, and manholes with grates, shall be stamped on the top or on
the top of the curb next to the catch basin or inlet, “Dump no Pollutants - Outfall
to Stream,” or equivalent.

Catch basins and inlets shall have a sump at least 15 inches below the lowest invert
to collect sediment and debris. 5. Herringbone grates shall be used for Type 1,
Type 1L, Type 2 catch basins and Combination Inlets, except vaned grates shall
be used where the surface slope adjacent to the catch basin exceeds 8%.
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2.10

Open Conveyance

A

The 25-year, 24-hour storm shall show free-flowing conditions through the
proposed and/or existing conveyance system. Culverts with contributing drainage
areas greater than 200-acres shall be designed to pass the peak runoff from the 100-
year design storm.

The 100-year, 24-hour storm may flow at bank-full, provided:
1. Runoff is contained within defined conveyance system elements;

2. The hydraulic grade line does not exceed the elevation of the roadway subgrade,
and;

3. Waters do not rise to elevations more than one foot below that of the lowest
aboveground floor of buildings and no portions of a building will be flooded.

Culverts. Culverts shall be designed in accordance with the current WSDOT
Hydraulics Manual. Fish passage culverts shall meet the design criteria specified in
the Washington Department of Fish and Wildlife (WDFW) Design of Road Culverts
for Fish Passage.

Backwater Analysis. A backwater analysis (see the King County Surface Water
Design Manual for an example) shall be performed if a flow restriction (such as a
bridge or culvert) causes flow to rise above normal depth within a channel reach.

Side Slopes. Channel side slopes shall not exceed 2:1. Depth, safety, and erosion
concerns must be considered with slopes steeper than 3:1.

Freeboard. Channels designed for 25-year storm flows of 10 cubic feet per second
(cfs) or less shall have at least 0.5 feet of freeboard, and 1.0 feet for greater velocities.

Lining and Armor. Open channels shall be designed to withstand channel erosion and
not degrade water quality.

1. Channels with peak velocities less than 5 fps shall be vegetated.

2. Channels with velocities above 5 fps shall be sufficiently armored to the
maximum water surface elevation.

3. Channels must be stabilized against erosion at the completion of construction.
This may require temporary erosion control practices until the design vegetation
is established.
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2.12

2.13

Private Drainage

A

B.

Drainage Accessibility. Subdivision lots which drain to the rear should be avoided.
But, if drainage to the rear of lots is necessary due to topography to collect roof drains,
footing drains, and surface run-off, the Developer shall:

1. Provide a recorded stormwater easement for the City inspection of the private
system and/or a recorded stormwater easement for any crossing of private
property to reach the approved point of discharge in favor of the upstream
landowner.

2. Design and install the system to meet the Uniform Plumbing Code requirements.

Stormwater easement geometry shall be in accordance with KEDM Section 2.16.

Subsurface Drainage

Underdrains shall be provided at the following locations:

A

B.

For all existing springs and underdrain pipe intercepted during construction.

Where high ground water exists or when it is necessary to reduce the piezometric
surface to an acceptable level to prevent land slippage or under-floor flooding of
buildings.

The drainage line installed shall begin at a cleanout and terminate at an approved
point of discharge.

Curb Drains and Perforated Connections

A. When downspouts and footing drains must be connected to the private or public storm

sewer systems, perforated connections (SWMMWW Vol. V, Section V-4) from the
home to the property line or curb are required where feasible in accordance with MR
5.

Drainage from residential roofs and footings may drain directly to a street via a curb
drain under the following circumstances:

1. If the project is subject to MR 5, MR 5 must be satisfied for roofs;

2. Perforated connections are used and designed in accordance with the
SWMMWW.

3. It can be shown that gravity drainage is possible.

4. The existing street is adequately crowned and its drainage system, including curb,
gutter, and storm lines, is adequately sized to accept the additional flow.
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5. Pressurized outfalls, e.g. sump pumps, shall not be allowed to plume into the street
or where they cause standing pools in the gutter, a slip or a vector hazard.

6. For residential redevelopment, historical installation of curb drains are evident in
the immediate neighborhood.

7. Perforated connections shall not act as a conduit to discharge groundwater or
springs to the storm sewer system.

Curb drains will be allowed for residential development and redevelopment as
approved by the Director.

Curb drains shall not be allowed for new commercial development. Commercial
redevelopment may use curb drains as approved by the Director.

2.14  Stormwater Facility Plantings

Vegetated stormwater facilities shall be planted as described in this section.

A

Bioretention BMPs and Rain Gardens within a City right-of-way shall:
1. Meet the planting plan requirements of KEDM Section 3.19 and;
2. Be planted in accordance with KEDM Section 3.19.

There are two options for planting Bioretention BMPs and Rain Gardens on private
property or within a stormwater tract dedicated to the City.

1. Optional Schematic Rain Garden Planting Plan and Worksheet for Private
Property.

a. The applicant may elect to use the Optional Schematic Rain Garden Planting
Plan and Worksheet for Private Property to develop the planting plan.
b. Fill out the worksheet for each Rain Garden, and submit it with the Site
Development Drawings (see KEDM Section 1.04.H).
2. 2012 LID Technical Guidance Manual for Puget Sound planting guidance.
a. Develop a detailed planting plan in accordance with the 2012 LID Technical
Guidance Manual for Puget Sound.

b. Submit the planting plan with the Site Development Drawings (see KEDM
Section 1.04.H).

Detention ponds, biofiltration swales and other vegetated stormwater facilities not
listed in paragraphs A or B, above, shall be planted in accordance with recommended
planting specifications in the SWMMWW.

2-33



City of Kelso Engineering Design Manual
Chapter 2 — Storm Drainage, Grading, and Erosion Control May 2021

2.15 Tracts and Easements

A

Stormwater treatment and flow control facilities to be owned by the City shall be
located in a City right-of-way or on a storm drainage tract dedicated to the City.

Storm drainage conveyances (including watercourses), treatment facilities, flow
control facilities, and those on-site stormwater management BMPs used to meet
treatment and flow control requirements to be privately maintained shall be located
on a drainage easement.

The drainage easement shall grant the City and its representatives the right of entry
for the purposes of inspecting and of maintaining, repairing, or restoring storm
drainage facilities or BMPs that have not been properly operated and maintained by
the property owner. The right shall include the right to charge the property owner for
the cost of maintenance, repair, and restoration of BMPs. The right shall include the
right to enter a property when the City has a reasonable basis to believe that a
violation of this Chapter is occurring or has occurred and to enter when necessary for
abatement of a public nuisance or correction of a violation of this Chapter.

Stormwater tracts and drainage easements shall be placed on all plats and property
deeds and recorded with the Cowlitz County Auditor, after approval by the City.

A drainage easement shall not be used for any purpose which would interfere with
the unrestricted use of the storm drainage facilities or BMP’s. No structures that
prevent access are permitted within tracts or easements. Fences crossing tracts shall
provide gates of sufficient width to provide access for maintenance, but not less than
10 feet wide.

Minimum widths for public easements and/or tracts shall be as follows:

1. Storm lines of all diameters less than ten feet deep: twenty (20) feet, except
additional width may be required for pipes larger than thirty-six (36) inches
diameter.

2. For pipes ten feet deep and greater, the width of easements shall be equal to or
greater than the numerical value of twice the depth of the pipe invert measured
from finish grade plus the outside bell diameter of the pipe, but not less than 20
feet.

3. Easement widths for channels with sufficient width to contain the 100-year
floodplain line, shall be fifteen feet from the waterway centerline, or ten feet from
the top of the recognized bank, whichever is greater. A fifteen-foot-wide access
easement shall be provided on both sides of the channel for channel widths greater
than fourteen feet at the top of the recognized channel.

2-34



City of Kelso Engineering Design Manual
Chapter 2 — Storm Drainage, Grading, and Erosion Control May 2021

2.16

2.17

4. Where right-of-way (or an easement) is required for access, it shall be a minimum
of 15 feet wide and the tract (or easement) shall extend to an acceptable public
access location.

Stormwater Performance Bond

At the discretion of the Director, the Applicant seeking to build a stormwater facility may
be required to furnish a stormwater facility performance bond, or equivalent guarantee in
lieu of a bond in a form acceptable to the City, in an amount sufficient to cover all costs
associated with the construction of the facility. This bond is to secure the installation and
performance of the stormwater facilities identified in the approved Stormwater Site Plan.
Performance shall include, when applicable, plant establishment, infiltration rate and/or
facility drawdown time within parameters established in the design, and all workmanship
and materials. The Applicant shall be responsible for any costs incurred by the City to
secure performance of the stormwater facilities that are in excess of the amount of the
bond.

A. Term of Performance Bond. The stormwater performance bond furnished pursuant
to this section, or the unexpended or unobligated portion thereof, shall be released to
the Applicant within sixty (60) days of issuance of the final acceptance of the
permanent stormwater facilities by the City. A final inspection by the City is required
before any performance bond will be released.

B. Partial Release of Bond. The Director shall have the sole discretion to adopt
provisions for a partial pro-rata release of the performance bond on the completion of
various stages or phases of development.

C. Bond Estimation. The Applicant shall be responsible for determining bond value and
submitting the estimation to the Director for approval. If the Director disagrees with
the applicant’s estimate, the Director shall determine a reasonable estimate. The bond
value for public and private facilities shall be 125 percent of the estimated cost for the
City to construct the stormwater features and achieve final stabilization.

Stormwater Maintenance Bond

A. Stormwater Maintenance Bond. The Applicant seeking final acceptance of a
stormwater treatment and/or flow control facility for public ownership shall be
required to furnish a maintenance bond, or equivalent financial guarantee in a form
acceptable to the City, in an amount sufficient to cover costs associated with
maintenance or repair in the event the stormwater facility does not meet the
maintenance standards of the manufacturer, the SWMMWW, the KEDM, and/or the
approved operation and maintenance plan. A finding of deficiency in facility
condition shall be based on inspection. For vegetated facilities, a finding of deficiency
shall be made if plant survival after two years is less than 90% of the approved design.
This bond is to secure the maintenance and repair of the stormwater facilities
identified in the approved stormwater site plan. The Applicant shall be responsible
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2.18

2.19

for any costs incurred by the City to bring the facility up to maintenance into
compliance with approved standards in the event such costs that are in excess of the
amount of the bond.

B. Term of Maintenance Bond. The stormwater maintenance bond furnished pursuant to
this section, or the unexpended or unobligated portion thereof, shall be released to the
Applicant within ninety days of the City inspection conducted on or after two years
after the City’s final acceptance of the permanent stormwater facilities.

C. Bond Estimation. The Applicant shall be responsible for submitting the estimation of
bond value to the Director for approval. If the Director disagrees with the applicant’s
estimate, the Director shall determine a reasonable estimate. The bond value for
public facilities shall be ten percent of the cost to construct the facility.

As-Built Plans

As-Built Plans. Applicants shall submit as-built plans for all permanent stormwater
treatment and/or flow control facilities, including any on-site stormwater management
BMPs that are used to meet treatment or flow control requirements, after final construction
is completed. The plans must show the final design specifications for all stormwater
management facilities, meet the criteria for as-built plans in KEDM Chapter 1, and be
sealed by a registered professional engineer.

Dedication of Facilities

The City will accept a dedication of a stormwater facility, together with necessary
easements and appurtenances, upon a determination and acceptance, as provided herein,
except that dedications made during the subdivision platting process shall not be subject
to the following process:

A. Preliminary Determination by Community Development. Upon receipt by the City
of an offer of dedication of a stormwater facility, the Director shall make a
preliminary determination that the dedication of the facility is appropriate to protect
the public health, safety and general welfare, and furthers the goals of the City’s
stormwater management program and/or associated watershed plans. Budgetary
implications will be a component of the determination. Prior to making a
determination, the Director will inspect the facility to determine whether it has been
properly maintained and is in good repair, and may condition the recommendation of
acceptance on completion of any necessary maintenance items. The Director will
forward his/her determination to the City Council.

B. Acceptance by City Council. City Council may reject or accept the offer of dedication
by adoption of a resolution. Upon acceptance, the Owner shall record the document
dedicating the stormwater facility with the Cowlitz County Auditor by and at the
owner's sole expense.
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C. Owner to Provide Documentation. The Owner, at his or her sole expense, shall
provide any document or information requested by the Director and/or the City
Council in order for a decision to be reached on whether or not to accept the facility.

2.20  Long-Term Operation and Maintenance

A. Operation and Maintenance Required. All erosion controls and stormwater facilities
(including, but not limited to, structural and operational BMPs, on-site stormwater
management BMPs, treatment and flow control facilities, catch basins and other
protective devices, necessary access routes, and appurtenances) shall be operated and
maintained in accordance with the manufacturer’s specifications, the SWMMWW,
the KEDM, the approved Stormwater Site Plan, and the stormwater maintenance
agreement and plan, as discussed below.

B. Responsible Party. The Owner shall be responsible for the proper operation and
maintenance of the parcel’s stormwater facilities and shall pass such responsibility to
any successor owner, unless such responsibility is transferred to the City or to another
governmental entity as per KEDM Sections 2.16 or 2.20.

C. Stormwater Improvement Restrictive Covenant. The Applicant shall prepare a
Stormwater Improvement Restrictive Covenant that runs with the land for the site
(e.g. plat) and for each lot within a subdivision that contains stormwater facilities.
Prior to final acceptance of the project, the applicant shall record the covenant(s) with
the Cowlitz County Auditor. The Covenant and Long-Term Site Management Plan
shall comply with the requirements of the Cowlitz County Auditor’s for recording
documents. A sample of a Stormwater Improvement Restrictive Covenant is included
in Appendix 2-C.

1. Each Stormwater Improvement Restrictive Covenant for the site shall, at a
minimum, include the following:

a. Designate the responsible party permanently responsible for maintenance.
b. Pass the responsibility for such maintenance to successors in title.

c. Establish a Stormwater Operation and Maintenance Plan to ensure the
continued effectiveness of the stormwater facilities. The specifications of the
Operation and Maintenance Plan vary depending on the types of facilities
used on the site, as described in KEDM Section 2.21.D.

d. Restrict the removal and alteration of stormwater and drainage facilities
without approval from the City of Kelso.

e. Grant the City and its representatives the right of entry for the purposes of
inspecting all stormwater BMPs and of maintaining, repairing, or restoring
BMPs that have not been properly operated and maintained by the property
owner. The right shall include the right to charge the property owner for the
cost of maintenance, repair, and restoration of BMPs.
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f.

Require submittal to the City of the preceding year’s inspection and
maintenance records by January 31%.

2. Each Stormwater Improvement Restrictive Covenant for individual lots, if
required, shall include the following:

a.
b.
C.

Designate the responsible party permanently responsible for maintenance.
Pass the responsibility for such maintenance to successors in title.

Describe and illustrative the operation and maintenance of the on-site
stormwater management BMPs as described in KEDM Section 2.21.D.

Restrict the removal and alteration of on-site stormwater and drainage
facilities without approval from the City of Kelso.

D. Stormwater Operation and Maintenance Plan

1. Site Stormwater System Manual. The Applicant shall prepare a Site Stormwater
System Manual for treatment facilities (MR 6) and flow control facilities (MR 7),
including any on-site stormwater management facilities (MR 5) used to help meet
MR 6 or MR 7 requirements.

The manual shall be submitted on 8 1/2” x 11” paper.

The Site Stormwater System Manual shall be customized to the particular
facilities used on the site and shall contain at the minimum:

a.

An illustrative drawing of all stormwater management facilities, on-site
stormwater management BMPs, and conveyances on the site.

A narrative description of each facility, what it does, and how it works using
language suitable for a non-technical audience such as an owner or
maintenance staff.

An illustration of each facility.
Maintenance tasks and frequencies meeting standards of the SWMMWW.

Pages drawn from the Clark County Stormwater Manual 2015, Book 4, or the
City of Olympia 2016 Drainage Design and Erosion Control Manual
Appendix IV-J may be used the meet the requirements of items b through d.

Sample inspection form/checklist for each facility.
Sample maintenance activity log.

A prominent notification that the site owner must make the Site Stormwater
System Manual and inspection records available for inspection by the City.

A prominent notification that the site owner is required to record inspection
and maintenance activities and to submit to the City by January 31
documentation of inspections performed during the previous year.
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2.

Individual Lot Operation and Maintenance Instructions. The Applicant shall
prepare simplified operation and maintenance instructions for each on-site
stormwater management BMP (MR 5) on an individual lot or commercial site.

The Individual Lot Operation and Maintenance Instructions shall be customized
to the particular facilities used on the lot or site and shall contain at the minimum:

a. An illustrative drawing of all on-site stormwater management BMPs and
conveyances on the site.

b. A narrative description and maintenance instructions for each BMP on the lot
using language suitable for a non-technical audience. The City offers
simplified maintenance instruction handouts, which may be used to meet this
requirement.

c. Anillustration or design detail of each facility.

d. If full dispersion is proposed, or if newly planted trees or retained trees were
claimed as flow reduction credits, then include a map of trees and vegetation
areas to be retained.

E. Maintenance Escrow Requirement

1.

2.

At the discretion of the Director, the Applicant will be required to post a cash
escrow, letter of credit, or other acceptable form of performance security in an
amount that would cover costs associated with maintenance and repair in the event
of stormwater facility failure, at least 10% of the project engineer’s estimate to
construct the facility, in the event the Director determines that such security is
necessary to ensure the facility satisfies the maintenance and performance
requirements identified in these Standards and the approved Operation and
Maintenance Plan. This instrument is required to be posted prior to completion of
construction and release of the Stormwater Performance Bond and remain in place
for a minimum of two (2) years.

At the discretion of the Director, the stormwater performance bond may be
extended in lieu of the maintenance escrow account.

F. Maintenance Records. The responsible party shall keep records of the BMPs’
installation and all subsequent maintenance and repairs, and shall retain the records
for at least five (5) years. These records shall be made available to the City within 1
week of inspection or upon request by the City.

2-39



City of Kelso Engineering Design Manual
Chapter 2 — Storm Drainage, Grading, and Erosion Control May 2021

2.21 Enforcement
Enforcement shall be consistent with KMC 1.50.

A. Protection of Watercourses and Facilities. It shall be a criminal violation to break,
block, damage, destroy, uncover, deface or tamper with any watercourse, stormwater
facility, or erosion control system.

B. Public Nuisance Declared. In addition to other remedies, failure to install and/or
maintain watercourses, stormwater facilities, or erosion controls as required in
KEDM and applicable permits is declared to be a public nuisance, subject to
abatement as provided by KMC 1.50.

C. Suspension of Work or Access

1. Access to the municipal stormwater drainage system may be suspended if such
termination is needed to abate or reduce an illicit discharge.

2. Work shall be suspended for un-permitted clearing and grading, or for projects
that fail to provide required runoff controls for land-disturbing activities. After
the stop-work period, the Director may allow work on-site to resume, provided
that such work is necessary to ensure compliance with this Manual, permits, or an
approved stormwater drainage plan or SWPPP.

3. Resumption of work or reinstatement of connection to the municipal stormwater
drainage system, without the prior approval of the City, shall be subject to the
civil and/or criminal penalties delineated in KMC 1.50.

D. Financial Liability. The property owner, Applicant, and all persons engaged in
development or land-disturbing activity shall be liable, jointly and severally, for all
costs incurred by the City in any public nuisance action taken hereunder, or on
account of damage or threatened damage to City property or facilities or water bodies,
or associated with remedial actions necessitated by the damage or failure to install
and/or maintain required stormwater facilities. The City may assess the responsible
parties for these costs which shall be a lien on the property, or prorated against the
beneficial users of the property, and may be placed on the tax bill and collected as
ordinary taxes by the City.
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Appendix 1: Standard Plans

Standard Plan Index

Storm Drain General Notes SD-000
Curb Inlet SD-010
Ditch Inlet SD-020
Area Drainage Basin or Field Inlet SD-030
Bioretention Planter SD-040 LID
Bioretention Curb Extension Plan SD-050 LID
Bioretention Curb Extension Planting Plan SD-060 LID
Planter Wall SD-070 LID
Beehive Outlet Structure SD-080 LID
Trench Drain to Bioretention Facility SD-090 LID
Inlet/Outlet for Curb Extensions SD-100 LID
Side Curb Cut SD-110 LID
Catch Basin Type 1 WSDOT
B-05.20-02
Supplemental to WSDOT B-05.20-02
Catch Basin Type 1L WSDOT
B-05.40-02
Supplemental to WSDOT B-05.40-02
Catch Basin Type 2 WSDOT
B-10.20-02
Supplemental to WSDOT B-10.20-02
Manhole Type 1 WSDOT
B-15.20-01
Supplemental to WSDOT B-15.20-01
Combination Inlet WSDOT
B-25.20-02

Supplement to WSDOT B-25.20-02
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Rectangular Frame (Reversible) WSDOT
B-30.10-03

Rectangular Vaned Grate WSDOT
B-30.30-03

Rectangular Herringbone Grate WSDOT
B-30.50-03

Circular Frame (Ring) and Cover WSDOT
B-30.70-04

Supplemental to WSDOT B-30.70-04

Miscellaneous Details for Drainage Structures WSDOT
B-30.90-02

Supplemental to WSDOT B-30.90-02

Grate Inlet Type 2 WSDOT
B-35.40-00

Supplement to WSDOT B-35.40-00

Welded Grates for Grate Inlet WSDOT
B-40.20-00

Pipe Zone Bedding and Backfill WSDOT
B-55.20-02

Supplemental to WSDOT B-55.20-02

Connection Details for Dissimilar Culvert Pipe WSDOT
B-60.20-01

Beveled End Sections, Culverts 30 Diameter or Less WSDOT
B-70.20-00

Supplemental to WSDOT B-70.20-00

Headwalls for Culvert Pipe and Underpass WSDOT
B-75.20-02

Type 2 Safety Bars for Culvert Pipe or Pipe Arch (On Cross WSDOT

Road) B-75.60-00

Supplemental to WSDOT B-75.60-00

Silt Fence WSDOT
1-30.15-02

Wattle Installation on Slope WSDOT
1-30.30-02
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Compost Sock WSDOT
1-30.40-02
Storm Drain Inlet Protection WSDOT
1-40.20-00
Check Dams WSDOT
1-50.20-01
Biodegradable Erosion Control Blanket Placement for Slopes 1-60.10-01
Biodegradable Erosion Control Blanket Placement for Ditches 1-60.20-01
Miscellaneous Erosion Control Details 1-80.10-02
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STORM DRAINAGE CONSTRUCTION NOTES

TRACER WIRE SHALL BE INSTALLED ALONG THE TOP OF ALL PIPE. EXTEND THE TRACER WIRE INTO
MANHOLES AND ALL OTHER STRUCTURES, THEN UP THE INSIDE WALL OF STRUCTURES AND ATTACH THE
WIRE TO THE TOP INSIDE OF THE STRUCTURE. PROVIDE 3 FEET OF COILED TRACER WIRE SLACK
ATTACHED TO THE TOP INSIDE OF THE STRUCTURE.

MANHOLES AND TYPE 2 CATCH BASINS SHALL BE ADJUSTED TO GRADE FOLLOWING PAVING. ADJUST TO
GRADE USING AN APPROVED FOUR-POINT ADJUSTMENT SYSTEM SUCH AS THE RIMRISER SHIMLESS
ADJUSTMENT SYSTEM, OR APPROVED EQUAL.

STORM SEWERS AND APPURTENANCES SHALL BE CLEANED, AIR TESTED AND DEFLECTION TESTED AFTER
BACKFILLING. THE LOW PRESSURE AIR TEST METHOD SHALL BE USED. TV INSPECTION SHALL BE
PERFORMED AFTER CLEANING, TESTING AND CORRECTIONS ARE COMPLETE. CLEANING, AIR TESTING,
INFILTRATION TESTING, DEFLECTION TESTING, AND TV INSPECTION SHALL BE COMPLETED PRIOR TO
PAVEMENT RESTORATION OF THE TRENCH. AN ELECTRONIC COPY OF THE TV INSPECTION VIDEO AND
THE TV INSPECTION REPORT SHALL BE PROVIDED TO THE INSPECTOR. TOP LIFT OF PAVING SHALL NOT BE
PLACED UNTIL THE INSPECTOR HAS APPROVED THE TV INSPECTION.

ALL MANHOLES SHALL BE WATERTIGHT. FOLLOWING BACKFILL AND PRIOR TO FINAL PAVING, PERFORM
VACUUM TESTING ON MANHOLES PER THE REQUIREMENTS OF THE SUPPLEMENT TO STANDARD PLAN
B-15.20-01.

AS-BUILT DRAWINGS AND TV REPORTS SHALL BE PROVIDED PRIOR TO FINAL ACCEPTANCE.

N.T.S.
STO G OTES STANDARD PLAN NO.
TORM DRAIN GENERAL NOTE
KSD-000-21
CITY OF KELSO CITY ENGINEER APPROVAL: Michael Kardas, P.E.
COMMUNITY. DEVELOPMENT PATE:
& ENGINEERING % MAY 2021
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STANDARD PLAN NO.

KSD-020-21

DATE:

MAY 2021

DITCH INLET
CITY ENGINEER APPROVAL

Michael Kardas, P.E.

CITY OF KELSO

DEPARTMENT OF
COMMUNITY DEVELOPMENT

& ENGINEERING




ALL JOINTS IN GRATE TO
BE WELDED 1/4"

-] 2" i

3" X 13" GRID OF
/ 1/2" X 2" SQUARE
EDGE FLAT STEEL BAR

|—>>

:¥FRAME OF 1/2" SQUARE EDGE
STEEL BAR ROLLED TO FORM
CIRCLE 1/2" LESS IN OUTER
DIAMETER THAN PIPE BELL,

CONC. APRON = 0.D. DEPTH OF FRAME TO BE SAME
PIPE BELL + 24" AS PIPE BELL DEPTH
TRACER

WIRE

#4 HOOP CENTERED
IN SLAB

GROUT : g@ STANDARD REINFORCED CONCRETE
Iy -_‘{/PlPE CLASS IlI
DEPTH AS REQUIRED Q H[ i @

GROUT PIPE AT BASE
18" MAX.——|

* |:1 1/2"

g
6"

: ‘ —
|
24" |.D. PIPE \ f
_>| |<_ COMMERCIAL

GRADE CONCRETE

SRS AR

SECTION A-A

NOTES:

1. GRATES SHALL BE CONSTRUCTED FOR BICYCLE SAFETY.

2. PRECAST CONCRETE CATCH BASINS MAY BE USED WHEN SPECIFIED OR APPROVED.
PLASTIC BASINS MAY BE USED WHEN APPROVED.

3. NOT FOR USE IN VEHICULAR TRAFFIC AREAS.
ANCHOR VERTICAL LEG OF INLET PIPE IF NOT A GLUED JOINT.

N.T.S.
STANDARD PLAN NO.

AREA DRAINAGE BASIN OR FIELD INLET KSD-030-21

CITY OF KELSO CITY ENGINEER APPROVAL: Michael Kardas, P.E. S

DEPARTMENT OF
COMMUNITY DEVELOPMENT MAY 2021

& ENGINEERING X




bk * x
v R e * * & " 'S X !
ST B VR S L F v
: f ~|¥ 4+ LANDSCAPE X
M X al
PLANTER—| -~ 1| * = = STRE -«
WALL kol Yo v 7
CONCRETE —-

LANDING STRIP

NOTES:

.‘{,_v . ; 1.

CAPTURE.

SIDEWALK ELEVATION SHALL BE SET A
MINIMUM OF 2" ABOVE INLET ELEVATIONS

EXISTING UTILITY LINES SHALL BE SLEEVED
OR RELOCATED. PROPOSED UTILITY LINES
SHALL NOT BE LOCATED IN THE FACILITY.

3. LONGITUDINAL SLOPE OF PLANTER SHALL
MATCH THE ROAD.

4. ADDITIONAL TRENCH DRAIN INLETS TO BE
ADDED AS NECESSARY TO MEET FLOW
SPREAD CRITERIA AND FULL STORMWATER

5. INSTALL OPENINGS IN PLANTER WALL EVERY
6' TO ALLOW FLOW ENTRANCE.

OPENING SPACED EVERY 6'

CURB &
GUTTER _
S BEEHIVE OUTLET
| _— 6" SIDEWALK DRAINAGE
BIORETENTION €
PLANTER
A < < < < A
5 :
4 " |™—PLANTER WALL
[ B
w
INFLOW -
THROUGH ~__1—QUARRY SPALLS 8" THICK.

TRENCH DRAIN.

OF COMPOST

MATCH FINISH GRADE

3" DEEP COARSE
COMPOST

6"-12" POND DEPTH

PLAN VIEW
N.T.S. 15 PLANTER
MIN WALL
SIDEWALK
4" (TYP)
STREET Nl
CURB AND GUTTER
CONCRETE SCARIFY SUBGRADE 18" BIORETENTION
LANDING STRIP MIN DEPTH 3
4" THICK - SOIL MEDIA (BSM)
SECTION A-A
N.TS. N.T.S.
STANDARD PLAN NO.
BIORETENTION PLANTER KSD-040-21
CITY OF KELSO | CITY ENGINEER APPROVAL: Michael Kardas, P.E. LID
DEPARTMENT OF DATE:
COMMUNITY DEVELOPMENT
& ENGINEERING X MAY 2021




NOTES:

1. SIDEWALK ELEVATION MUST BE SET MIN 2" ABOVE INLET
4 ELEVATIONS.

2. EXISTING UTILITY LINES MUST BE SLEEVED OR RELOCATED.
PROPOSED UTILITY LINES MUST NOT BE LOCATED IN THE

NEW OR EXISTING
CURB AND GUTTER

<y .
. FACILITY.
R=15' ) 3. LONGITUDINAL SLOPE OF CURB EXTENSION SHALL MATCH
(TYP) ' GB AT CURB THE ROAD.
OUTLET FOR /HEIGHT 4. ADDITIONAL SIDE CURB CUT INLETS TO BE ADDED AS
CURB EXTENSION v NECESSARY TO MEET FLOW SPREAD CRITERIA AND FULL
’ 2' TRANSITION STORMWATER CAPTURE.
‘GB AT PLANTER 5 INSTALL OPENINGS IN PLANTER WALL EVERY 6' TO ALLOW
WALLFEIGHT FLOW ENTRANCE.

6. SET OUTLET ELEVATION 1" BELOW INLET ELEVATION WHILE
MAINTAINING GUTTER GRADES. NOTCH CURB AS

NECESSARY.
i\
. MIN BOTTOM — 6"-12" POND DEPTH
T 6" WIDE SIDEWALK WIDTH 2'
DRAINAGE BEEHIVE OUTLET
OPENING,
TYP 3" DEEP COARSE AT END OF POND
COMPOST PLANTER
WALL
SIDE CURB CUT ) < e < |8 1"
_\ <3‘ ¢ < L7 MIN.
< < —
STREET * o
1 3 r
|_
L
d
= SIDEWALK]
® (TYP)
N— SIDEWALK
(TYP) "
CURB AND GUTTER 18" BIORETENTION
SOIL MEDIA (BSM)
-3p—2'BOTTOM
WIDTH, MIN. SCARIFY BOTTOM AND

SIDES - MIN. DEPTH 3"

QUARRY SPALLS 8" 4o GBAT PLANTER
THICK. MATCH FINISH /~ WALL HEIGHT SECTION A-A
GRADE OF COARSE LY ~ NTS.
COMPOST 2 TRAI‘ SITION
| "X\_GB AT CURB
CURB N4 HEIGHT
. {e )
B S v
v | ’
INLET FOR e [

CURB EXTENSION o ey
! : . v o
)1 =

oy )
.o IR
411y
NEW OR EXISTING
CURB AND GUTTER PLAN VIEW
NTS. TS
BIORETENTION PLANTER, CURB EXTENSION T e e
’ KSD-050-21
CITY OF KELSO | CITY ENGINEER APPROVAL: Michael Kardas, P.E. LID
DEPARTMENT OF DATE:
COMMUNITY DEVELOPMENT
& ENGINEERING X MAY 2021




SECTION ONE: INSTRUCTIONS TO ENGINEER/DESIGNER/HOMEOWNER

FILL OUT PLANT SELECTION AND QUANTITY IN SECTION TWO PER THESE

NOTES:

1. CHOOSE PLANT PALETTE A OR B BELOW

2. CALCULATE PLANT QUANTITIES AS FOLLOWS:
ZONE 1 EMERGENT GRASS: 115 PER 100 SF
ZONE 2 SHRUBS: 13 PER 100 SF
ZONE 2 GROUNDCOVER: 20 PER 100 SF

OPTIONAL BULBS: UP TO 40 PER 100 SF
OPTIONAL TREE: 1 PER FACILITY

3. NO HEAVY EQUIPMENT SHALL BE USED WITHIN THE PERIMETER OF
THE BIORETENTION FACILITY BEFORE, DURING, OR AFTER THE

PLACEMENT OF THE BIORETENTION SOIL MIX

PLANTING LEGEND

CIRCLE PREFERRED PLANT PALETTE:

| PLANT PALETTE A

PLANT PALETTE B

ZONE 1 GRASS 1 - #1 CONTAINER

3

SLOUGH SEDGE
Carex obnupta

SPREADING RUSH
Juncus patens

ZONE 1 GRASS 2 (CLOSE TO SIDEWALK) - #1 CONTAINER

DAGGER-LEAF RUSH
Juncus ensifolius

ORANGE SEDGE
Carex testacea

ZONE2S

HRUB - #1 CONTAINER

©

KELSEY REDTWIG DOGWOOD
Cornus sericea 'Kelseyi'

BIRCH LEAF SPIREA
Spiraea betulifolia

ZONE 2 GROUNDCOVER - #1 CONTAINER

KINNIKINNICK (BOTH PALETTES)

Arctostaphylos uva-ursi

CIRCLE OPTIONAL PLANTS, IF USED:
GREAT CAMAS LILY / Camassia leichtlinii

(GROUP OF 3 BULBS)

TUPELO / Nyssa sylvatica

(WHERE CONDITIONS ALLOW)

SECTION TWO: INSTRUCTIONS TO CONTRACTOR

PLANT SELECTION AND QUANTITIES

ZONE 1 EMERGENT GRASS 1 AREA IN SF:

v

OPTIONAL
TREE WHERE -~
CONDITIONS - *
ALLOW .

g

ZONE 1~

GRASS 2,
CLOSE TO.
SIDEWALK

e v
A v

QUANTITY |

< .

ZSSVO N

=z
m

| SSYHO —~

SR

— BIORETENTION

PLANTER,
CURB
EXTENSION

,—— ZONE1

GRASS 1

ZONE 2
SHRUB

— ZONE 2
GROUND
-COVER

4—— POND

DEPTH

133418

— BEEHIVE
OVERFLOW
STRUCTURE

N— SHRUBS AND

GROUNDCOVER
(AREA AT POND DEPTH) ON SIDE
ZONE 1 EMERGENT GRASS 2 AREA IN SF: SLOPES
|
ZONE 2 AREA IN SF: I - OPTIONAL
BULBS
ZONE 2 SHRUBS AT 13 PER 100 SF:
ZONE 2 GROUNDCOVER AT 20 PER 100 SF: | N
Z
OPTIONAL BULBS UP TO 40 PER 100 SF: ' m
INCLUDE TREE: YES  NO (CIRCLE ONE)
N.T.S.
STANDARD PLAN NO.
BIORETENTION, CURB EXTENSION, PLANTING PLAN
KSD-060-21
CITY OF KELSO | CITY ENGINEER APPROVAL: Michael Kardas, P.E. LID
DEPARTMENT OF DATE:
COMMUNITY DEVELOPMENT
& ENGINEERING X MAY 2021




6" SIDEWALK DRAINAGE
OPENING SPACED EVERY 6'

R=1"
2" CLEAR, TYP. (TYP) —(T 2 MIN. SIDEWALK
STORMWATER
FACILITY
OPENING.
SEE BIORETENTION PLANTER,
COMPOST MULCH _\ CURB EXTENSION, STANDARD
‘ PLAN FOR LOCATIONS.
3' MINIMUM
BIORETENTION @
SOIL MEDIA _\
#4 REBAR @ 24" O.C. \
EACH DIRECTION : : 2" CLEAR, TYP.
) ) ’ B TOP & BOTTOM
SUBGRADE —\ 20 ]
VARIES WITH
WALL HEIGHT
|
(3) #4 REBAR CONTINUOUS
USE 18" LAP SPLICE
— A
SECTION A-A SIDE VIEW
N.T.S. N.T.S.
NOTES:
1. SPECIAL DESIGN CONSIDERATIONS OR STRUCTURAL REVIEW MAY BE
REQUIRED FOR TALLER PLANTER WALLS. STEEL REINFORCEMENT MAY BE
NEEDED FOR STABILITY.
MAINTAIN 1:6 BATTER FOR WALLS AND 6" MIN. TO TOP OF CURB.
BROOM FINISH ALL EXPOSED CONCRETE SURFACES.
PROVIDE CONTRACTION JOINTS AT 10' O.C. ON SIDES AND TOP. JOINT
LOCATIONS SHALL MATCH WITH SIDEWALK JOINTS.
N.T.S.
STANDARD PLAN NO.
PLANTER WALL KSD-070-21
CITY OF KELSO | CITY ENGINEER APPROVAL: Michael Kardas, P.E. LID
DEPARTMENT OF DATE:
COMMUNITY DEVELOPMENT
& ENGINEERING X MAY 2021




PONDING DEPTH
PER KEDM

RIM OF STRUCTURE SET AT
PONDING DEPTH

FRAME & BEEHIVE
GRATE, SEE NOTE 3

PLACE QUARRY SPALLS
AROUND OUTFALL STRUCTURE.
ALL SIDES

——————————— 20"x24" ——

~— 10"x12" ——=

OUTLET,, %

L 12" DIAMETER MIN. STORM

PIPE TYPE PER KEDM

SAND COLLAR (TYP)

64"
L— 18"x22" ﬁ—.‘ 2.
SECTION A-A
N.T.S.
E— — 3.
A [ 1] [ ] A
= T ==
[ 1] [ 1]
[ 1] L]
%\Dg
AT

S

ALL BARS 5/8"

ALL SLOTS 1"j

\ SLOT FOR

LOCKING BOLT

CATCH BASIN TYPE 1

NOTES:

FRAME AND GRATE SHALL BE LOCKING AND GRATE
SHALL BE BOLTED TO FRAME. FRAME SHALL
CONFORM TO WSDOT STANDARD PLAN B-30.10-03.

OVERFLOW STRUCTURE SHALL BE LOCATED
WITHIN 10 FEET OF ROAD EDGE FOR MAINTENANCE
ACCESS, UNLESS APPROVED OTHERWISE.
OVERFLOW STRUCTURE MAY BE LOCATED IN SIDE
SLOPES.

FRAME AND GRATE SHALL CONFORM TO WSDOT
STANDARD SPECIFICATIONS 9-05.15(2).

SPACE PLANTS WITHIN FACILITY TO ALLOW
MAINTENANCE ACCESS TO STRUCTURE.

PLAN VIEW
NT.S. N.T.S.
STANDARD PLAN NO.
BEEHIVE OUTLET STRUCTURE KSD-080-21
CITY OF KELSO | CITY ENGINEER APPROVAL: Michael Kardas, P.E. LID
COMMUNITY. DEVELOPMENT PATE:
& ENGINEERING % MAY 2021




BIORETENTION —V v v
FACILITY \v

¥ QUARRY
v SPALLS v v
A

PLANTER
WALL -

1.  TRENCH DRAINS SHALL BE SPACED FOR
THE VOLUME OF WATER CONVEYED
INTO THE FACILITY, IN ORDER TO MEET
FLOW SPREAD CRITERIA AND FULL

STORMWATER CAPTURE.
2. TRENCH GRATE SHALL BE A

TRENCH
GRATE

MATCH NORMAL EDGE
OF PAVEMENT

STRAIGHT GRADE
CEME%TD%%“A?_T(%E ( ) DECORATIVE DESIGN OF IRON OR
CURB AND GUTTER ALUMINUM AND CONFORM TO ADA
LANDING v(/mltgsk)i STANDARDS.
3. INSTALL TRENCH GRATE PER
ISOMETRIC MANUFACTURER INSTRUCTIONS. USE
N.T.S. FRAME SPECIFIED BY MANUFACTURER.
PLANTER
WALL
END GRATE AND END GRATE AND
FRAME AT FACE OF SIDEWALK/GRATE FRAME AT EDGE OF
CURB { PLANTER WALL
1" MIN
STREET 0.02 FT/ET 6" FREEBOARD
S i ’{o._oz FT/ET_ |3 [ —PONDING ELEVATION
ey TR R Tt z
DEPRESS J
GUTTER 2" AT 6" CONC.
OPENING PAD
SECTION A-A BIORETENTION

N.T.S.

o

INLET
CHANNEL 18 3" [+14]
WALLS
] "v Al e j .

SOIL MIX

QUARRY SPALLS,
8" THICK

CONSTRUCT 6" THICK

CONCRETE PAD

SECTION B-B
NTS.
N.T.S.
STANDARD PLAN NO.
TRENCH DRAIN TO BIORETENTION FACILITY KSD-090-21
CITY OF KELSO | CITY ENGINEER APPROVAL: Michael Kardas, P.E. LID
COMMUNITY. DEVELOPMENT PATE:
& ENGINEERING % MAY 2021




QUARRY SPALLS ——__| "

CURB AND GUTTER < AN

4" THICK CONCRETE
SPLASH PAD

—71— END
TRANSITION

18"

f

BEGIN TRANSITION DOWN
INLET OPENING 1" DROP TO PLANTER WALL HEIGHT

AT INTERFACE BETWEEN

GUTTER AND CONCRETE PAD STREET GUTTER
SLOPE 1.5% MIN.
. TO INLET
R=15 - zT
3 £
i of
(7] % :ll
= < =
%> S
zx [
w
e 2
'—
=5 o
5a 5
INLET PLAN VIEW TOoP CURB w o g
N.T.S. ~GUTTER [INg woou
ey OP PLANTER wa |
o
BTM PLANTER WALL
SECTION A-A - INLET OPENING
SIDEWALK END BEGIN TRANSITION DOWN N.TS.
TRANSITION TO CURB GRADE
R ""‘
B \" ST PLANTER WALL
: 1" BELOW INLET
s ELEVATION
NEW OR EX CURB| I SRR NOTCH CURB

AS NECESSARY

12" MIN.

NEWOR/[ - .
EXISTING|
GUTTER[¥

CURB

SECTION B-B - OUTLET OPENING
N.T.S.

4" CONCRETE
MATCH AT CURB

& PLANTER WALL OUTLET
OPENING

OUTLET PLAN VIEW
N.T.S.

N.T.S.

INLET/OUTLET FOR BIORETENTION STANDARD PLAN NO.
CURB EXTENSION PLANTERS KSD-100-21
CITY OF KELSO | CITY ENGINEER APPROVAL: Michael Kardas, P.E. LID

DEPARTMENT OF DATE:
COMMUNITY DEVELOPMENT
& ENGINEERING % MAY 2021




MATCH ADJACENT

GUTTER
6 =

\ 12"

\

A TAPERED f . A
STREET RELIEF
| 2 s ||
4'-6" 2'-6"
R=6" _— | _—
TYP

P

16" 12"

PLAN

ISOMETRIC
N.T.S.

DEPRESSED GUTTER
2" AT OPENING

SECTION A-A
N.T.S.

NOTES:

1. FOR USE WITH STORMWATER FACILITIES WITH SIDE SLOPES.

2. REFER TO STANDARD PLAN WSDOT F-10.16-00 FOR CURB AND GUTTER.
MATCH GUTTER PAN OF ADJACENT CURB AND GUTTER.

N.T.S.
STANDARD PLAN NO.
SIDE CURB CUT KSD-110-21
CITY OF KELSO | CITY ENGINEER APPROVAL: Michael Kardas, P.E. LID
DEPARTMENT OF DATE:
COMMUNITY DEVELOPMENT
& ENGINEERING X MAY 2021
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SUPPLEMENTAL TO STANDARD PLAN
B-5.20-02

Modify the Standard Plan as follows:
Notes:
1. Grate shall be a rectangular herringbone grate per WSDOT B-30.50-03.

2. Tracer wire shall be installed along the top of all pipe entering the structure, then
up the wall and attached with a 3' long coil of slack at the top inside of the structure.
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SUPPLEMENTAL TO STANDARD PLAN
B-5.40-02

Modify the Standard Plan as follows:
Notes:

1. Grate shall be a rectangular herringbone grate per WSDOT B-30.50-03.

2. Tracer wire shall be installed along the top of all pipe entering the structure, then
up the wall and attached with a 3' long coil of slack at the top inside of the structure.
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SUPPLEMENTAL TO STANDARD PLAN
B-10.20-02

Modify the Standard Plan as follows:
Notes:

1. When a grate is specified, the grate shall be a rectangular herringbone grate
per WSDOT B-30.50-03.

2. Catch Basin Type 2 diameter shall be 54" for Catch Basin depths up to 8'.
For depths greater than 8', the diameter shall be 60".

3. Steps shall be polypropylene.
4. Following backfill, vacuum test 50% of the Catch Basins, but not less than one,
per the requirements stated in Supplement to Sanitary Sewer Standard

Plan B-15.20-01.

5. Tracer wire shall be installed along the top of all pipe entering the structure, then
up the wall and attached with a 3' long coil of slack at the top inside of the structure.

6. The top of the Type 2 Catch Basin shall be adjusted to grade following paving.
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SUPPLEMENTAL TO STANDARD PLAN
B-15.20-01

Modify the Standard Plan as follows:

Notes:

1.

When a Manhole Type 1 is specified for a storm drain manhole, no channel or shelf
shall be poured in the manhole, and the floor of the manhole shall be a minimum of
1' below the lowest pipe invert into the manhole, creating a sump.

Manhole diameter shall be 54" for depths up to 8'. For manhole depths greater
than 8', the diameter shall be 60".

. Steps shall be polypropylene.

Delete steps in the cone and adjustment sections. Steps shall begin in the
riser section of the manhole.

Modify the depth note: replace "8" with "5". Type 1 manholes may be used
for manholes between 5' and 8' deep. For manholes less than 5' deep, use a
Manhole Type 3, WSDOT Standard Plan B-15.60-02.

Following backfill, vacuum test 50% of the manholes, but not less than one,
per the requirements stated in Supplement to Sanitary Sewer Standard Plan B-15.20-01.

. Tracer wire shall be installed along the top of all pipe entering the structure, then

up the wall and attached with a 3' long coil of slack at the top inside of the structure.

. The top of the manhole shall be adjusted to grade following paving.
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SUPPLEMENTAL TO STANDARD PLAN
B-25.20-02

Modify the Standard Plan as follows:

Notes:

1. Tracer wire shall be installed along the top of all pipe entering the structure, then
up the wall and attached with a 3' long coil of slack at the top inside of the structure.
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SUPPLEMENTAL TO STANDARD PLAN
B-30.70-04

Modify the Standard Plan as follows:
Notes:

1. Manhole covers shall have double 1" pick holes.

2. Storm sewer manhole covers shall be marked with the word "STORM"
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SUPPLEMENTAL TO STANDARD PLAN
B-30.90-02

Modify the Standard Plan as follows:

Notes:
1. No steps shall be installed within concentric manhole secti

2. Where steps aiiastalled, they shall be polypropylene.
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SUPPLEMENTAL TO STANDARD PLAN
B-35.40-00

Modify the Standard Plan as follows:

Notes:

1. Tracer wire shall be installed along the top of all pipe entering the structure, then
up the wall and attached with a 3' long coil of slack at the top inside of the structure.
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SUPPLEMENTAL TO STANDARD PLAN
B-55.20-02

Modify the Standard Plan as follows:

Notes:
1. Delete Notes 1. and 2.

2. Pipe Zone Backfill and Pipe Zone Bedding shall be CS1



uoynpodsuni] jo juswpupdeg ajpig uobuiysopn &
-
HIINIONI NOISIA 3LVIS

uBisoo

AV $¥:01 810C 8T unf
Jor ‘uadie) ik
NOILVYOIT19Nd d04 A3A0dddY

133HS | 40 | 133HS

10-02°09-9 NV1d QAVANVYLS

ddid LAIAANTND AVIINISSIA
d0d ST71V.L13d NOILOINNO

uBson i

NV 0€:6 810C 11 ung \/?)@eoﬁ_‘ J«.\f
d1nf “vew(RH oL

7
IN

g

S

§;

v

S

O

Ui
N

"$s9| Jo (u1) ,9¢ 0 Jayewelp apisul ue aAey Jey} sadid Bunsi
-x Buipusixa Joj pasn aq Ajuo [jeys uondo pueg Buidno) syl "UMOYS |IE}SP UOKE|EISUl 8U}
1o} pamoje jou aJte sajdwip yum spueg bBuiidnod M adA] pueg Buidnon M adA] el e asn

‘(2)y'¥0-6 UONO3aS uonedlyI2adg paepuels UliM 0UBpIODDE Ul 8] |leys s}ayseb Jaggn.
ayl (Ajuo pueg Buidnon) palinbai se ssauxoIy) ‘syexseb Jaqgnt apim (ul) .z Buleisul Aq adid
9]210U0D By} JO JajaWelp apISINo ay} yojew o} adid [elaw sy} o Jajawelp SpISINo 8y} asealou|

"Pa|[BISul S| UOI}OBUUO0D By} 81048g panowal aq |leys adid ay} jo pus |j8q
ay) ‘adid 81210U02 B JO pu? [|2g a8y} 0} Juswyoene salinbal uoioauuod pueg Buidno) e usypp

"Olge} SlIM JBAO BulanoD "ulw ,Z/L | SpIACId

(8be9 ) O'VM x OPM ¥ x ¥

(ebeo 9) 6'ZM x BZM ¥ x ¥

(ebeo) 9) 6'ZM x 6'ZM 9 x 9

(ebeo 8) L'ZM x L'ZM 9 x 9
:s9z1s Buimo||o} 8y} Jo Aue 1o}
deim au0 10 oLge aINA PAPIAA 9818 (8689 OL) ¥ LM x ¥ LA\ 9 x O 9ZIS 10} sdeum om) |[eisu|
'L L0-6 Uonoag uonedyidoadg piepuels Ylim S0UEPIODJE Ul 8] |leys dLge SIIM PAPIBA [99)S

"(2)£°20-9 uonoeg

uonesy19adg plepuelg Yium SO0UBPICIOE Ul 818I10U0Y) |BIDISWWOY 3] ||eys 3)a1ouo) sadid
Bunsixe pusixa 0] pasn ag Ajuo |jeys uondo Jejj0) 812I0U0) 3yl SIS)SWEIp pue S[eLslew

adid ||e yum pasn aq Aew sie[j0) 81a1o0uo) “(ul) ,ZL 99 [[BUS YIPIM Je|j0D 818I0U0D) wnwiuiw ay ]
"adid 1sab.e| ay) Jo 1a1owelp adid apisino 8y} 10 Jjey auo aq ||Bys YlpIm 1ejj0D 81aIouod) ay|

S310N

NOILdO ANVE ONIT1dNOD

(€)¥°'¥0-6 NOILOTS NOILVOI4IO3dS
QYVANVLS HLIM 3ONVAHODIV NI
1FISYO ¥3gaNy MOIHL (ND .1 'IaIM (ND ¥T

\\ G 310N 33S ~ ANV4 ONI1dNOJ M. 3dAL

L ¥ I1LON 33S ~ S1INSVO ¥3gany
| ez
““““““““““““““““““““ L V7777 77 7777777
[ \ \ \ o
[ T L S SO S
[ e O R
[ T T R A B
[ \ \ \ \ \
o o o [}
i) L (
L A
H e 1T 1T 1T 1
L L A B
[ L U N B
L A R
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ _
| %
\\\\\\\ L% 7
3did TYLIW dILYONHHOD
€ 310N 33S ~ 3dId ILIYONOD =
NOILdJO dV170D 134ONOD

\

¢ 310N 33S ~ J1dav4d IdIM a3aT13IM 1331S

L 310N 338
HLdIM dv1100

dVT1100 3134ONOD IOVId-NI-LSVD

1713dAlT Nd34 ‘A9 NMvdd






uoynuodsupij jo juswupdaqg 8oy uolbuysopy %
alva HIINIONT NOISTT ALV.IS

90-40-90 osajis)ed I p|oleH
NOLLYDIT8Nd ¥Od 03A0¥ddY

133HS | 40 | LA3HS

00-02°0L-8 NV1d QAVANVYLS
SNOILO3S AN3 a3T73aA39

[ 200z ‘1 AI0r S3dIdXT |

'LSINOIY NOdN GINIVLEO I AVYW AJOD Y "NOLLY.LYOd
“SNVL JO INININVAIA TLVLS NOLONIHSYM SHL 1Y T

NO L3 SI ‘NOLLYDH19Nd ¥Od GINOYJY ANV ¥IINIONT FHL
A9 G3NOIS 'TYNISINO SHL “1YOIdNd OINOMLOTTI NY LNd

ANIAND0QJ ONIYI3NIONI TYOTTV LON SI Nvid SIHL  'JLON

SS31 ¥O ¥313NVId
«0€ SLY3AATND A04

x<§ :.v fﬁ

"SUOISIAOI [B109dS [BISUSD 10 Suaneoyosdg piepuels
BU} Ul UMOYS SE Judwieal) Yum pajeal; aq |leys adid JaAInd Jno-pidy |1V
‘Jeaumbu] sy} Aq pancidde ueym papiwied S SpUs WaAIND Jo Bumino piei4 ‘2

‘aul| punouf ay) enoge . p

uey} aiow sapnujold JaAIND a8y} Jo Led ou Jey) ainsus 0} pus UBAND

3y} Jo ARuPIA 3y} Ul adojs ay} adeys ‘ALH9 Pue AL:Hi usameq
ale sadojs USYM AL H¥ uey) Jane) pajanaq &9 jou [leys pue adojs
Yolp JO JUSWHUBGLIS 8Y) YoJew 0] pajansg &g [|eys Spus UaAna syl |

S310N

ddid TV13IN

SN N NN
O O

((1)€°20-2 "03dS "ALS 33S) AdId IHL 40 ¥ILINVIA FHL SANIL XIS LSV 1V 39 TIVHS HLONIT NOILO3S AN

ddid 313¥ONOD
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\ﬁN\\\\\\\\\\\\\\\\\\\

!

;

!

!

|

QWQW T

w.hm |

0 AL ;

|
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ ,ﬁ L

ddid JILSVY1dOWNIHL
A A A A A AAAAAAAAAA A A AT T T T A AL LA
QWQW
Hd18 y L1
ONLggy L
Hp L]

//II/IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII\11‘\\ﬂJll‘\\1IIIIIIIIIIIIIII

((1)€20-2 "03dS "ALS 33S) AdId IHL 40 ¥ILIWVIQ FHL STNIL XIS LSV LV 39 TIVHS HLONIT NOILO3S AN3




SUPPLEMENTAL TO STANDARD PLAN
B-70.20-00

Modify the Standard Plan as follows:
Notes:

1. A concrete headwall per WSDOT B-75.20-02 and Type 2 safety bars per
WSDOT B-75.60-00 shall be installed.
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SUPPLEMENTAL TO STANDARD PLAN
B-75.60-00
Modify the Standard Plan as follows:
Notes:

1. In Note 2, change the bar spacing from 24" to 12",
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CHAPTER 3-STREETS

3.00 General

A. Design Standards

Street infrastructure design shall comply with AASHTO, except as modified in this
chapter.

B. Functional Classification

The functional classification of existing and proposed roads is established by the City on
an individual basis using the existing land use and existing operational characteristics.
The Director will maintain a map that classifies each roadway. Kelso classifies roads
and streets as follows:

1.

Principal Arterial

These facilities are the supporting elements of both the arterial routes and collector
systems. Principal arterials, in combination with minor arterial routes, are intended
to provide a high level of mobility for travel within the region. All trips from one
sub-area through an adjacent sub-area traveling to other points in the region should
occur on a Principal arterial.

Access is generally limited to intersections with other arterials and collectors; direct
residential access is not permitted. Direct land access is discouraged, kept to a
minimum, and controlled. The level of fixed route transit service is high.

Minor Arterial

The minor arterial system complements and supports the principal arterial system,
but is primarily oriented toward travel within and between adjacent sub-areas. An
adequate minor arterial system is needed to ensure that these movements do not
occur on principal arterials. These facilities provide connections to major activity
centers and provide access from the principal arterial systems into each sub-area.

They serve through traffic and provide direct access for commercial, industrial,
office, and multi-family development, but generally, not for residential properties.
Access to abutting lots is limited. Since minor arterials serve a more localized area,
fixed route transit is moderate.

Collector

Collector streets connect local traffic within a subarea to arterial roads. Service to
adjacent land uses is subordinate to traffic movement. Access to abutting properties
and parking is controlled through the use of raised channelization, driveway
spacing, bicycle and/or pedestrian lanes, and pavement markings. Typically,
collector streets are not continuous for any great length, nor do they form a
connected network by themselves. Since collector streets connect arterial networks
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and also connect neighborhoods to commercial areas as well as each other, fixed
route transit service is low. Access to abutting lots is limited.

4. Local:

Local streets serve to distribute traffic from collectors and provide direct access for
abutting properties. Through trips are discouraged and parking is allowed.

5. Alleys

Alleys provide service access to adjoining properties through one-way traffic.
Through trips and parking are not allowed. No fixed route transit usage and the
focus is for service and localized access. Service to a very limited number of lots.

3.01 Access Standards

The Director has the authority to remove access, limit access and designate access
locations on public streets under the jurisdiction of the City. Access Standards are as
follows:

- One access will be permitted for each parcel zoned single family residential.
Parcels with other zoning will be permitted access based on the results of an access
plan prepared by the Applicant. Requests for more than one access per parcel shall
be submitted with a design modification request and be supported by an analysis of
traffic impacts up to and including a traffic impact study.

- When a parcel has multiple street frontages, access will be granted from the lesser
classification street only.

- Where the parcel fronts multiple streets of the same classification, access will be
granted to the street with the lowest volume or the street with the safest access point,
at the discretion of the Director.

- Direct access onto arterial streets is not permitted if alternate access is available.
If direct access to an arterial street is allowed, it shall be “right-in, right-out” only,
and pavement markings and signs indicating Right Turn Only shall be installed.

- Access from Alleys. No access is permitted to alleys except where the intersecting
and parallel streets are classified as Local, and the use is single family residential.
When alley access is permitted, one alley access will be approved and the alley
access will be the only access for the residence.

- Access requirements and conditions are further detailed in 3.02 Intersections and
Driveways.

Access to streets and highways under Cowlitz County or State of Washington
jurisdiction must be formally approved by those entities at the applicant's initiative
and expense prior to approval of a Development application.
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A. Street Access Request Process

1.

Applications. Applicants may request a street access permit as part of an
underlying Development application, or they may file separately for a street
access permit if the access is being requested without relation to an underlying
land use application.

Approval. The issuance or denial of the street access permit will be made
administratively by the Director.

Submittal Requirements for Street Access Permit. In accordance with KEDM
Section 1.04.

Permit Issuance. The following are required for permit issuance:

a. The street access must comply with the design standards for the functional
classification of the roadway proposed to be accessed.

b. If the proposed access is an expansion or change of use of a pre-existing
non-conforming access, the Applicant must demonstrate that the proposed
access will not substantially adversely affect the safety of the street section
that the proposed access will access through an interim access permit
application (see below).

c. Inaddition, the City may impose conditions upon the permit through the
SEPA process to mitigate the specific adverse impacts created by the
proposed access. The City may also further modify, restrict or eliminate
the access at a future date due to change in use of the property, safety
reasons, change in traffic volume, change in the accessing street
configuration, or other reasons in the public interest.

Exceptions from Access Standards. Exceptions to the Access Standards may
be approved by the Director for a street access permit upon a showing by the
applicant of one or more of the following:

a. Topography, right-of-way, existing construction or physical conditions, or
other geographic conditions impose an unusual hardship on the applicant,
and an equivalent alternative which can accomplish the same access
management purpose is available.

b. A minor change to a standard is required to address a specific design or
construction problem, which if not enacted, will result in an unusual
hardship.

c. An alternative standard is proposed which is equal to or superior to these
standards.

d. Application of the standards of this chapter to the development would be
grossly disproportional to the impacts created.

Suspension. The Director may suspend a street access permit, including
interim access permits, where the applicant fails to comply with the conditions
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and access standards of the street access permit. The street access permit can
be reinstated upon compliance with conditions and access standards of the
street access permit. If after 180 days the applicant has failed to comply with
conditions, the Director may revoke the street access permit and cause the
access to be closed.

3.02 Intersections and Driveways

A. General Requirements

1.

All new development shall be served by a driveway. Standard driveway
approaches and driveways, fitting the land use and complying with Kelso
Standard Plans, are required for all driveways accessing onto a public (or
private) right-of-way or easement. No more than two single family residences
may be served by a driveway. Development of a public or private street (see
section 3.10) is required when more than two single family residences are
proposed to take access.

A private intersection opening may be used in lieu of a conventional driveway
in commercial and industrial areas when traffic signalization is required,
approved, warranted and provided, or where all of the following criteria are
met:

a. Projected private intersection opening usage is greater than two-thousand
(2,000) vehicles per day.

b. A minimum one-hundred (100) foot storage area is provided between the
street and any turning or parking maneuvers within the development.

c. The private intersection opening is at least two hundred (200) feet from any
other intersection opening, including driveways on or off the property
frontage, and whether the other intersection openings or driveways are under
control of the applicant or not.

d. Easement dedication for traffic control devices is provided.

Maintenance of the private intersection curb and gutter and surfacing on the
property owner’s side of the public street is the property owner’s responsibility.
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Figure 3-1
Private Intersection on Public Street
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B. Conditions of Approval

1.

All abandoned driveway areas on the street frontage to be improved shall be
removed and new curb, gutter, and sidewalk shall be installed.

No commercial, industrial or multi-family driveway will be approved where
access in to or out of the driveway requires vehicles to back onto the sidewalk
or street.

No driveway will be approved where backing onto a street might occur and the
slope of the driveway is greater than ten percent (10%) within the first twenty
(20) feet of the property line.

Left turns from and to a driveway may be restricted as a development
condition, or in the future, if such maneuvers are found to be unsafe.

Driveways shall be aligned wherever practicable with existing driveways or
intersections on the opposite side of the street.

All driveways shall be angled ninety-degrees (90°) to the street.
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C. Intersection/Driveway Spacing. Intersections are divided into two categories for
determining spacing requirements: signalized access spacing and unsignalized
access spacing, which include both driveways and intersections.

1. Signal Spacing. Spacing for new signals shall be based on the findings of the
Traffic Impact Study.

2. Access Spacing. Spacing of unsignalized roadway intersections and driveways,
Is described in Table 3.1a and 3.1b respectively, and will be measured from the
centerline of the intersections or driveways. Distances from intersection
corners for access driveways as described in Table 3.2 shall be measured
between the nearest edges of the driveways, edge of roadway or curb line.
Where the distance required from the corner is greater than the parcel frontage,
the driveway shall be placed as shown in Fig. 3-2 below.

Table 3.1a
Unsignalized Intersection Spacing

Arterial <500 feet 350 feet
Major Collector 350-500 feet 200 feet
Neighborhood Collector 250-350 feet 150 feet
Local 250-350 feet 150 feet

“Desirable” conditions shall be applied when sufficient space or street frontage is available.

Table 3.1b
Minimum Driveway Spacing
Arterials and Collectors

25 120 75
30 185 100
35 245 160°

“Desirable conditions” shall be applied when sufficient space or street frontage is available. If
sufficient space or street frontage for desirable conditions is not available, then lesser distances,
down to but not less than the numbers labeled on “limiting conditions,” may be applied.

Driveways providing access to local streets must be spaced a minimum of 5 feet from the
nearest property line and 10 feet from the nearest adjacent driveway measured from the


https://www.codepublishing.com/WA/Olympia/cgi/defsEDDS.pl?def=81

City of Kelso Engineering Design Manual
Chapter 3 — Streets May 2021

nearest edge (wing) of the driveway, except where a parcel fronts on the bulb of a cul-de-
sac.

In the case of long or oddly shaped blocks, and to facilitate pedestrian access to parks,
playgrounds, open space or schools, the Applicant shall construct pedestrian paths of not
less than ten feet in width on a dedicated right-of-way or perpetually unobstructed
easement of not less than twenty feet in width, to extend through the block(s) at
location(s) deemed necessary by the Director.

D. Access from Alleys. When alley access is permitted, the driveway width to the
residence shall conform to the Kelso Standard Plan for a residential driveway.

E. Corner Standards. Driveways on corner parcels shall be placed on the roadway
with the lower classification. If both roadways have the same classification, the
Director shall determine on which roadway the driveway shall be located. It may
be necessary to perform a queuing analysis to determine if the queue on the
roadway where access is being requested blocks the proposed access. Driveway
locations for multi-family, commercial and industrial parcels shall be determined
through the Site Plan Approval process.

Table 3.2
Minimum Distances from Corner Standards

Minimum Access
Functional Classification | Set-back from Corner (ft)
Principal Arterial 115
Minor Arterial 75
Collector 50
Local 30

The corner point from which to measure is the curb return radius as shown in Figure 3-2.
Where the distance required from the corner is greater than the parcel frontage, the
driveway shall be placed at the furthermost distance from the intersection.

Additional setback, or a right-in/right-out driveway may be required to avoid
interference with traffic operations from the 90" percentile queue length.
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Figure 3-2: Corner Lot Setback
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F. Sight Triangles for All Uses in All Zones. The corner areas of lots adjacent to street
intersections as well as the corner areas adjacent to driveways and other access

easements shall be kept clear of all obstructions. Sight distance shall be designed
and preserved in accordance Section 3.14, Sight Obstruction Requirements.

G. Restrictive Median Curbs. Except for Local classified roadways, restrictive median
curbs shall be used to restrict turning and crossing movements as follows, and at
other locations as directed by the Director or as required by WSDOT for State
highways:

1. If access spacing outlined in Tables 3.1a and 3.1b cannot be met, restrictive
median curbs shall be installed of sufficient length to restrict left turn and
crossing movements, or between full access intersections, whichever is greater.

2. Atsignalized intersections on principal arterials, the length of restrictive
median curbs shall be equal to the minimum access set-back spacing distance
shown in Table 3.2, regardless whether or not driveways exist.

3. Atintersections with left turn lanes on principal arterials, minor arterials, and
neighborhood collectors, the length of restrictive median curbs shall be equal
to the left turn lane storage length, except as may be required by condition
number 2 above.
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H. Turn Lane Warrants

1.

Turn lanes (left and right) may be warranted at unsignalized intersections, and
shall be evaluated using appropriate left or right turn lane warrants standards
adopted by the City or State, depending on which facility is being analyzed.

At signalized intersections, a TIA shall be used to determine required storage
length for left or right turn lanes.

I. Driveway Design Criteria:

1.

Width.

a. Two-way multi-family residential driveways shall have a minimum width
of sixteen (16) feet and a maximum width of twenty-four (24) feet. Where
intersection openings are approved, the width shall be as determined by
the Director. One-way multi-family residential driveways shall have a
minimum width of ten (10) feet and a maximum width of twelve (12) feet.
Parking lots shall be designed to meet circulation needs within the parking
lot without use of the public streets.

b. Two-way commercial/industrial driveways shall have a minimum width
of twenty-four (24) and a maximum width of thirty-two (32) feet. Where
intersection openings are approved, the width shall be as determined by
the Director. One-way commercial/industrial driveways shall have a
minimum driveway width of twelve (12) feet with a maximum width of
sixteen (16) feet. Commercial/industrial driveways shall meet the
separation requirements of Section 3.02. Parking lot circulation needs
shall be met on site. The public right-of-way shall not be utilized as part of
a one-way parking lot flow. A wider commercial/industrial driveway
width may be approved by the Director where a substantial percentage of
oversized vehicle traffic is anticipated and a written request and turning
diagrams are submitted. The request shall include justification for the
oversized vehicles and the design vehicle selection as well as detailed
alternatives and considerations that were evaluated.

c. Asingle-family driveway shall have a minimum width of ten (10) feet and
maximum width of twenty-four (24) feet.

d. Alley driveways shall match the width of the alley.
Driveway widths described above do not include the driveway wings or
transition radius. See Kelso Standard Drawings.

Clearance from structures. No object (including fire hydrants, light or power
poles, street trees) shall be placed or allowed within six (6) feet of the driveway
wing and edge.

Where the building facade or other design element is less than ten (10) feet
behind the sidewalk, both pedestrian and vehicular sight distance shall be
maintained.
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3. Sight Distance. Sight distance shall be designed in accordance Section 3.14,
Sight Obstruction Requirements..

4. Surfacing. Surfacing for driveway approaches shall comply with the Standard
Plans and Standard Specifications. Surfacing for driveways on private property
shall be hard surfaced with permanent materials such as HMA, concrete or unit

pavers.

5. Permeable Pavement. Use of permeable pavement for residential and
commercial driveways is encouraged where feasible in accordance with City of
Kelso stormwater requirements.

J. Angle between intersections.

The interior angle at intersecting streets shall be kept as near to ninety degrees (90°)
as possible and in no case shall vary more than fifteen degrees (15°), from the
ninety-degree (90°) angle. A tangent section shall be extended a minimum of fifty
(50) feet each side of intersecting right-of-way lines. When possible, intersections
shall align with any existing intersection on the opposite side of the street.

K. Intersection Curb returns:

Minimum curb radii at intersections shall be shown in Table 3.3 for the various
functional classifications. The right-of-way radii at intersections shall be sufficient
to maintain at least the same right-of-way to curb spacing as the upper classified
street.

Sidewalk access ramps (Curb Ramps) shall be provided at all corners of all
intersections, regardless of curb type.

Table 3.3
Curb Return Radii (Feet)
Edge of Pavement/Curb —Minimums

Arterial Collector |Local
Street Street Street Streets
Classification
Arterial Streets 30 25 25
Collector Streets 30 20 20
Local Streets 30 20 15
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L. Intersection Sight Distance.

Intersection sight distance shall comply with Section 3.14 Sight Obstruction
Requirements.

M. Intersection Traffic Control

Intersection traffic control shall be as specified in the Manual of Uniform Traffic
Control Devices (M.U.T.C.D.) or as modified by the Engineer as a result of
appropriate traffic engineering studies. Traffic signal modification, relocation, or
installation is required when roadway or driveway geometrics interfere with existing
signal facilities, or would result in an un-signalized driveway, or intersection that
meets signal warrants.

3.03  Street Widths

The figures below show the street width standards by the functional classification. The
functional classification of streets are as shown on the City’s functional classification
map. If a street has not been classified, the City Engineer will determine the functional
classification. Public utility easements beyond the right-of-way are typically required.

Lane configuration shall be determined following the review of the TIA, if applicable,
and prior to construction drawing approval.

Additional right-of-way and pavement width may be required, in addition to that shown in Figures
3-2 through 3-8, to encompass cut and fill slopes, allow parking, LID BMP’s, turn lanes, bike
lanes, transit bus turn outs, median strips and other public improvements. Bioretention curb
extensions may be located in the parking lane with approval of the Director to reduce the need for
additional right-of-way.

Figure 3-3: Principal Arterial
Design Speed: 30 mph
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Figure 3-4: Minor Arterial
Design Speed: 30 mph
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Figure 3-5: Collector
Design Speed: 25 mph
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Figure 3-5a: Collector--Industrial Land Use
Design Speed: 30 mph

6' ) &
FeUEs 77" ROW S
48
/ ) G
|' & | &
SHOULDER 12 . 12 127 SHOULD
L o 5" TRos | DRIVET T TURN DRIVE™—1"0 = AT
Py ‘ LANE LANE LANE =

2H:1V MAX

CEMENT CONCRETE - f "
SIDEWALK (TYP) |

/
LANDSCAPE STRIP OR VEGETATED -/
STORMWATER FACILITY (TYP)

3-12

2H:1V MAX



City of Kelso Engineering Design Manual
Chapter 3 — Streets May 2021

Figure 3-5b: Collector with Ditch--Industrial Land Use
Design Speed: 30 mph
* Sidewalk on only one side may be allowed pending findings of a pedestrian use study.
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Figure 3-6: Local—Residential Area
Design Speed: 25 mph
*6’ PUE. Utilities may be placed under the sidewalk in new subdivisions with approval of the Director if on-
site bioretention is used to manage stormwater on residential lots.
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Figure 3-7: Local—Single Family Areas — 24’
Design Speed: 25 mph
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Figure 3-8: Alleys: Commercial & Industrial
Design Speed: 15 mph
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3.04

Surfacing Requirements

The pavement structure thickness (“Minimum Surfacing Requirements”) identified in
the Tables below by street classification shall be constructed unless a site-specific
pavement design is prepared. Asphalt concrete pavement shall be hot mix asphalt
(HMA), Class 3/8 inch, PG 58H-22. The mix design of the HMA shall be selected using
the 20 year truck volume estimate determined by the TIA converted to equivalent single
axle loads (ESAL’s).

Base rock shall be crushed surfacing base course. The top 4” of the base rock section
may be crushed surfacing top course. Base repair to remove existing base rock and
thicken the base rock section will be required if the base rock is deflecting and/or
pumping under fully loaded truck traffic prior to or during paving.

The Geotextiles for subgrade stabilization shall be installed prior to constructing the base
rock section.

Table 3.4
Principal Arterial
Minimum Surfacing Requirements

Hot Mix Asphalt Base Rock

Thickness Thickness

0.83 1.50°
Table 3.5

Minor Arterial
Minimum Surfacing Requirements

Hot Mix Asphalt Base Rock

Thickness Thickness

0..67 1.50°
Table 3.6

Collector Street
Minimum Surfacing Requirements

Hot Mix Asphalt Base Rock
Thickness Thickness
0.60°* 1.50°
*0.67 is required if the street is a bus route or
fronts commercial or industrial zoned land.
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3.05

3.06

Table 3.7
Local Street and Alley,
Minimum Surfacing Requirements

Hot Mix Asphalt Base Rock
Thickness Thickness
0.35°* 1.50°

*0.60’ thickness is required if the street is a bus route or fronts commercial
or industrial zoned land. Concrete street thicknesses will be as directed by
the City Engineer.

Design Speed

The minimum design speed for each street classification shall be as shown in Figures 3-3
through 3-8.

Horizontal Alignment

A. General

1. Horizontal alignment shall be designed in accordance with AASHTO
guidelines.

2. Superelevation may only be used with the written approval of the Director.
Where superelevation is used, street curves shall be designed in accordance
with AASHTO guidelines, except that a maximum superelevation rate of 0.04
shall be used.

3. Off-set crown cross-sections are not acceptable as superelevation sections.

B. Street Design in Residential Areas

1.

Streets shall be aligned to promote connectivity by providing for continuation
of streets in adjoining development and accommodating future opening of
streets to possible adjoining development.

Streets shall be oriented within twenty-five degrees of east-west to the
maximum extent possible to enhance solar access to residences. If other
considerations such as topography and contours or connection with existing
higher classification streets adversely affect this standard, then alternatives
may be considered. This may include assurance that the majority of lots have
their axes oriented north-south regardless of the angle of incidence of lot lines
with street rights of way lines.

To minimize driveway access on higher volume streets, a buffer strip may be
used and a separated service or marginal access road may be utilized.
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3.07  Vertical Alignment

A. Vertical curves shall be designed in accordance with AASHTO and the following
requirements:

1.  Minimum street gradients shall be one-half percent (0.5%);

2. Maximum street gradients shall not exceed fifteen percent (15%) for local
streets in residential areas. Maximum street grades shall not exceed ten percent
(10%) for local streets in industrial/commercial use areas and for collector
streets, and not exceed seven percent (7%) for arterial streets;

5. All streets shall be designed and constructed so that the pedestrian route
crossing any new, overlaid or widened street at an intersection, whether the
crosswalk is marked or not, complies with ADA Guidelines. For intersection
legs where there is Stop control or a traffic signal, the longitudinal pedestrian
crossing slope from street corner to street corner shall not exceed 5%, and the
cross slope of the pedestrian crossing shall not exceed 2%. Where there is no
Stop control or traffic signal, the longitudinal pedestrian crossing slope shall
not exceed 5% and the pedestrian crossing cross slope shall not exceed 5%;

6. Commercial and industrial driveways shall not exceed two (2) feet difference
in elevation for a distance of thirty (30) feet measured from the back of
sidewalk, or the back of curb if no sidewalk exists, approaching an arterial
street, or twenty (20) feet approaching a collector or local street.

7. Grade breaks of more than one percent (1%) shall be accommodated with
vertical curves;

8. At street intersections, the crown of the major (higher classification) street
shall continue through the intersection. The roadway section of the minor
street will flatten to match the longitudinal grade of the major street at the
projected curb line;

9. Street grades, intersections, and super elevation transitions shall be designed to
not allow concentrations of storm water to flow across the travel lanes; and

10. Streets intersected by streets not constructed to full City standards shall be
designed to match both present and future (as far as practicable) vertical
alignments of the intersecting street. The requirements of KEDM shall be met
for both present and future conditions.

B.  The following standards shall govern vertical alignment with respect to flood
elevations:
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Table 3.8
Vertical Alignhments and Flood Plains

Functional Vertical
Classification Standard

Arterial Streets | Travel lanes at or above the 50-year flood elevation but
not lower than 6-inches below the 100-year flood
elevation.

All other streets | Travel lanes at or above the 25-year flood elevation but
not lower than 6-inches below the 50-year flood
elevation.

3.08 Transitions

Street width transitions from a narrower width to a wider width shall be designed
with a ten to one (10:1) taper. Street width transitions from a wider width to a
narrower width shall be designed in accordance with AASHTO Standards or a ten to
one (10:1) taper whichever is greater. Delineators, as defined by the MUTCD and

approved by the City, shall be installed to define the configuration.

In locations where a tapered transition is infeasible, a type 111 barricade shall be
installed at the end of the wider section of the street and a taper shall be designed

and delineated as approved by the Director.

3.09 Dedications and Guarantees

A. Right-of-way shall be deeded for streets and other improvements in accordance with
dimensions given in the Figures in this Chapter to accommodate motorized and
non-motorized transportation, landscaping, utility, drainage, LID BMP’s, and buffer

requirements.

If the Fire Marshal and Director approve a narrower pavement width in accordance
with Figure 3-6, right-of-way width may be reduced accordingly with Director

approval.

B. Public utility tracts and/or easements for all public systems shall be provided as

required. Specific requirements for sewer, water, and storm drainage easements are
detailed in the relevant chapters. Particular design features of a road may
necessitate slope, wall, or drainage easements. Such easements may be required by
the Director in conjunction with dedication or acquisition of rights-of-way and other
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3.10

standard easements (temporary construction, right-of-entry, sidewalk, pedestrian,
street lighting, and traffic control devices, etc.)

Public Access Easements or Tracts.

Where it is necessary to facilitate pedestrian circulation between neighborhoods,

schools, shopping, or other activity centers, public access easements or tracts shall
be dedicated.

Improvements to Public Access easements shall include a sidewalk or trail
consistent with other non-motorized facilities in the area; width as approved by the
Director. Fences shall be constructed along Access easements in residential areas
where buildings will be located nearer than fifty (50) feet to the edge of the
easement. Traffic diverters or bollards shall be installed at the direction of the
Director.

Public Access easements or tracts shall be a minimum of fifteen (15) feet wide. If
the easement is over one-hundred and fifty (150) feet in length, the width shall be
twenty (20) feet. Structure setbacks shall be a minimum of five (5) feet from the
edge of the easement or tract.

All subdivisions and short plats shall deed additional right-of-way, as a condition of
approval of the subdivision or short plat, where the existing right-of-way for a
public street is not adequate to incorporate necessary frontage improvements for
public improvements, public safety and to provide compatibility with the area's
circulation system.

No buildings or other structures are allowed within the right of way, public utility tracts
or public easements.

Private Streets

A. Criteria for Authorization. Private streets may be permitted only if they meet all the

following conditions:
1. A design modification for the private street has been approved by the Director;

2. Covenants have been approved by the Director and recorded with the County
Auditor that provide for maintenance of the private streets and associated
parking areas by owners in the development. Private streets shall be
maintained by a legally responsible owner(s) in the development to be served
by the proposed private street or by the homeowner’s association.
“Maintenance” shall include, but not be limited to, cleaning, repairs, and
replacement of streets, shoulders, signs, and storm drainage facilities, and
vegetation control. . Covenants shall:

a. include a periodic maintenance schedule;

b. be enforceable by any property owner served by that road,;
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c. include a formula for assessing maintenance and repair costs and
establish minimum annual assessments;

d. include remedies for noncompliance with the terms of the agreement,
right of use easements and other considerations;

e. be attached to the deed of all properties served by the private road.

3. Provisions are made for the streets to be open at all times for emergency and
public service vehicles;

4. The private street will not obstruct public street circulation;

5. The private street will ultimately serve no more than five (5) single family lots
or the streets serve commercial or industrial facilities where no circulation
continuity is necessary; and

6. The Director determines that no other access is available and the private street
is adequate for the area it is to service, and

7. The private street does not connect two public roads.

B. Public Utilities. A public easement shall be provided for public utilities located
within the private street.

C. Notice. The following statement is required on the face of any plat or short plat and
in the CCRs for the development: "The City of Kelso has no responsibility to
improve or maintain the private roads contained within, or private roads providing
access to the property described in this plat."”

D. Easements. Private streets shall be constructed within easements with a minimum
width of thirty (30) feet. Easements shall be widened as necessary to include all
cuts, fill, turnouts and turnarounds as required. Private street easements shall include
provisions allowing access for public safety and public service vehicles and
personnel.

E. Turnarounds. Turnarounds shall be provided at the end of all private streets longer
than one-hundred and fifty (150) feet and at one-thousand feet intervals along the
length of a private street where no intersecting roadway exists. Turnarounds shall
accommodate a full-size fire truck.

F. Grading. All filling and grading associated with the construction of a private street
shall be conducted in accordance with the requirements of the current WSDOT
Standard Specifications for Roads and Bridges. A geotechnical report shall be
submitted to and approved by the Director prior to beginning any land clearing,
filling or grading. Such report shall identify materials to be used, compaction rates
and methods, maximum allowable slopes, and erosion control methods. Where the
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requirements of the Standard Specifications and those of the geotechnical report
conflict, construction shall comply with the most stringent requirements.

G. Sight Distance. Private streets shall be designed and constructed so that sight
distance complies with KEDM. In addition, any improvements to state, county, city
or other private roadways needed to comply with sight distance requirements of the
state, county or city at intersections with the proposed private street are a condition
of development and shall be designed, constructed and funded by the Developer.

H. Horizontal and vertical design shall comply with the KEDM requirements for public
streets except as noted below.

I.  Typical Section. Private streets shall comply with the typical section below. The
thicknesses shown below are minimum required thicknesses. Depending on soil
conditions, additional base rock may be required for stabilization.

J. Construction Requirements. Private streets shall comply with the KEDM
construction standards.

Figure 3-9: Private Street
2-5 Residential Units
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GEOTEXTILE FOR DITCH
LINING, WHEN DITCH
SLOPE EXCEEDS 5%

1. The maximum grade for private streets shall be fifteen percent (15%);

2. Private streets shall be designated by a sign at each intersection complying
with MUTCD standards stating the name of the road and “Private Roadway”.
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3. Intersections with state roadways shall at a minimum comply with the
requirements for city intersection above and shall require WSDOT approval
prior to construction.

4. Any bridge or culvert on a private roadway shall be constructed to the most
current AASHTO and/or WSDOT standards, whichever is more restrictive.

3.11  Street Frontage Improvements
A. Street frontage improvements may include, but are not limited to:
1. curb and gutter;
2. sidewalk and ADA ramps;
3. stormwater conveyance;
4. stormwater quality/quantity facilities;
5. street lighting system;
6. utility undergrounding (relocation may be required);
7. street construction and/or widening;

8. traffic signal modification, relocation or installation;

©

landscaping and irrigation may also be required.

Half-street improvements shall be reconstructed from the center line of the proposed
street width.

B. Frontage improvements for corner parcels shall include full half street frontage
improvements on arterial streets. In addition, each non-arterial street fronting the
parcel will be evaluated to determine whether half street improvements will be
required. .

C. Frontage improvements shall include a two (2) inch inlay of the street paving on the
other side of centerline from the new development if construction invades the
opposite side of the street.

D. Full half-street frontage improvements along arterial streets are required for
subdivisions under 4 lots and site plans under five thousand (5,000) square feet The
new frontage improvements shall at a minimum match the predominant
characteristics/conditions of the existing frontage improvements of the majority of
the parcels on the street.

The Director will determine the predominant characteristics/conditions of the
existing frontage improvements by considering the frontage conditions of all the
parcels fronting the street . If less than fifty percent (50%) of the frontage length of
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the street (both sides) has full or partial frontage improvements, the subject
development shall meet the predominant characteristics/conditions as determined by
the Director. Where fifty percent (50%) or more of the frontage length of the street
has full improvements, or the potential for development or redevelopment, full half-
street frontage improvements will be required.

In situations where the Director finds that other pending or approved unconstructed
developments on the same street frontage would cause the calculation described
above to exceed fifty percent (50%) or where other recorded covenants requiring
frontage improvements exist, or where it is determined that deferral of the
requirement to build full half-street improvements will cause an adverse public
impact or create unsafe conditions, the Director may require full half-street frontage
improvements.

E. In addition to the requirements above, an approved half-street improvement shall
conform to the following:

1. Minimum finished pavement width shall be 24 feet for arterials, collectors, and
for local streets where the proposed development is industrial or commercial
(“industrial/commercial streets™), and 20 feet for local streets where the
proposed development is residential.

2. Intersection improvements shall be adequate to provide turn lanes, where
warranted. Additional right of way may be required. Minimum pavement
widths approaching the intersections shall be as follows:

a. Arterials, collectors and industrial/commercial streets: 40 feet paved
width, or the required width for the street (whichever is greater), for 250
feet as measured from centerline of the intersecting street;

b. Local: 36 feet paved width, or the required width for the street (whichever
is greater), for 150 feet as measured from centerline of the intersecting
street.

F. The following minimum standards shall apply to the development of a single family
residential dwelling unit on an unimproved right of way (existing plats) :

1. The existing right-of-way width, HMA width, and sidewalk status shall be
extended to match that of and connect to the nearest paved street.

2. Animproved turn-around shall be provided in accordance with Section 3.12
Street Ends, if the lot to be developed is located at the end of any road that is
over 150 feet in length.

3.12 Street Ends, Cul-de-Sacs and Hammerheads
A. Street end cul-de-sacs:

Street end cul-de-sacs shall be provided at all public and private street ends on all streets
that are longer than one-hundred fifty (150) feet, measured from the centerline of the
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intersecting road to the center of the cul-de-sac bulb. The maximum length cul-de-sac
shall be four-hundred (400) feet. Cul-de-sacs may include a planting circle in the center
of the cul-de-sac bulb if the bulb radius is increased to accommodate it, and fire
department vehicles can turn in the bulb without traversing over the planting circle.

1. No dead-end street will be allowed that obstructs public street circulation.

2. All street end cul-de-sacs shall be paved in accordance with local street standards.

3. All requirements for utility/landscape strips and sidewalk for the adjacent street
section apply.

4. The minimum cul-de-sac bulb and right of way radius shall be as shown below. The
minimum curb radius for transitions into cul-de-sac bulbs shall be as shown in the figure.
5. The minimum distance from center of the street end cul-de-sac to the subdivision
boundary is one-hundred fifty (150) feet.

Figure 3-10.1: Street End Cul-de-Sac
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B. Hammerheads:

Hammerheads may be used on private streets 200 feet long or less in lieu of a
cul-de-sac. The hammerhead shall be signed “No Parking.” A driveway shall not
be used as part of the hammerhead.

Figure 3-10.2
Hammerhead
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HAMMERHEAD

NTS

C. Temporary Dead Ends:

Where a street is temporarily dead ended, a turn-around shall be built. The turn-around
shall be either a cul-de-sac or a hammerhead as directed by the Director.

A Type 1l barricade with signage complying with MUTCD denoting "ROAD ENDS”
and “No Parking” shall be placed at the temporary street end as shown in Figure 3-14.

D. Street end cul-de-sacs and hammerheads will be allowed only on local streets and
commercial/industrial streets.

E. An Eyebrow cul-de-sac or Knuckle cul-de-sac may be used on a local street in a
residential area where expected ADT will not exceed five-hundred (500) vehicles
per day or as otherwise approved by the Director. Minimum outside curb radius and
minimum right-of-way radius for both types of cul-de-sacs is shown below.
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Geometry will be evaluated and may be modified on the basis of turning
requirements for Fire Department vehicles.

Figure 3-10.3
Eyebrow Cul-de-Sac
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Figure 3-10.4
Knuckle Cul-de-Sac

3.13 Medians

Medians will be evaluated on an individual project basis.

3.14  Sight Obstruction Requirements

A. Sight distance shall be maintained at all driveways, buildings, or garage entrances,
and where structures, wing walls, etc. are located adjacent to, or in close proximity
to, a pedestrian walkway.

B. Sight lines to traffic control devices (signs, signals, etc.) shall not be obscured by
trees, landscaping, street furniture, marquees, awnings, or other obstructions.
Sightlines shall also comply with AASHTO guidelines.

C. Sight Triangles for All Uses in All Zones. The corner areas of lots adjacent to
street intersections and corner areas adjacent to driveways and other access
easements shall be kept clear of sight obstructions. Buildings, structures,
objects or vegetation over thirty-six inches in height, measured from the gutter
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grade, or edge of street grade in the absence of a gutter, adjacent to the
potential sight obstruction, will be considered sight obstructions. Sight triangle
dimensions and locations are as described in the Sight Triangle figure below.

Figure 3-11
Sight Triangles
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Sight triangles do not apply in zoning districts with zero lot line setbacks.

3.15  Survey Monuments

Street monuments shall be placed at every intersection, centerline angle points, points of
curvature and other points required by the Director. Street monuments shall be set
between two (2) and four (4) inches below finished street grade with a cast iron
monument case and cover complying with the requirements of WSDOT Standard Plan
A-10.30-00, except use the valve box from Kelso Standard Plan KW-250 for the case,
delete the concrete collar, and provide the cover with only the word “MON” engraved or
molded into the surface.
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3.16  Sidewalks

A. All sidewalks shall be designed and constructed in accordance with ADA
Guidelines and the Kelso Standard Plans. Where there is a conflict between the
ADA Guidelines and Kelso Standard Plans, the stricter standard shall prevail.

3.17 Landscaping in the Right-of-Way, Easements, and Access Tracts

A. Plantings placed in the right-of-way, including street trees, landscape strips, and
bioretention facilities, shall be maintained by the abutting property owner, except
plants within a bioretention curb extension in the parking lane shall be maintained
by the City.

B. Any existing vegetated areas within the right-of-way that are disturbed by
construction activity shall be restored to their original condition or better by the
Applicant.

C. Any plantings or other improvements placed within the right-of-way by abutting
property owners are subject to removal when the right-of-way is needed for public
use. The property owner is responsible for removing any landscaping or other
improvements upon official notice by the City. The property owners will be
responsible for the relocated plantings.

D. Plantings within the right-of-way shall comply with the following provisions:

1. No trees shall be planted within thirty (30) feet of an intersection, measured
from the closest curb.

2. All street trees shall be selected from Table 3.9 below.
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Table 3.9

Street Tree List

Scientific Name

Common Name

Acer buergeranum

Trident Maple

Acer circinatum

Vine Maple

Acer griseum

Paperbark Maple

Acer negundo ‘Flamingo’

Acer palmatum

Japanese Maple

Acer tataricum

Tataricum Maple

Arbutus menziesii

Madrone

Arbutus unedo

Strawberry Tree

Cercis Canadensis

Eastern Redbud

Clerodendron trichotomum

Harlequin Glorybower Tree

Cornus florida

Flowering Dogwood

Cornus kousa

Korean Dogwood

Crataegus x lavallei

Lavalle Hawthorn

Crataegus phaenopyrum ‘Washington’

Washington Hawthorn

Fraxinus excelsior ‘Aureafolia’

Golden Desert Ash

Fraxinus pennsylvanica ‘Johnson’

Leprechaun Ash

Koelreuteria paniculata ‘Fastigiata’

Pyramidal Goldenrain Tree

Laburnum sp.

Goldenchain Tree

*

Oxydendrum arboretum

Sourwood

Prunus x blireiana

Bliereana Plum

Prunus cerasifera ‘Newport’

Newport Plum

Prunus cerasifera ‘Thundercloud’

Thundercloud Plum

Sorbus Americana ‘Dwarfcrown’

Red Cascade Mountain Ash

Styrax japonica

Japanese Snowbell

Syringa reticulate

Ivory Silk Japanese Tree Lilac

Zelkova serrata Schmidtlow

Wireless Zilkova

* Tupelo (Nyssa sylvatica) may only be used as a street tree within a bioretention BMP. See Table

3.10 for the Bioretention Plant List.

3. Where existing landscaping maintained by the City exists, every effort shall be
taken to protect and preserve the existing vegetation during construction.
Plants shall be relocated or removed only upon approval of the Public Works
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Department. Damaged landscape areas shall be restored prior to final plat
approval or issuing a final occupancy permit, whichever comes first.

4. In areas where an existing landscaping concept or pattern has been established
or approved, all new landscaping shall conform to the intent of the concept.
Plantings shall be of a similar variety, size, and spacing to those already
established and/or approved for the area.

5. All trees planted in street rights of way with adjacent sidewalk shall be at least
six (6) feet in height at the time of planting, be maintained at all times with
seven (7) feet of clearance to the lowest branches above the sidewalk and 10’
above the street, mature to a height less than thirty (30) feet, be centered
between curb & sidewalk if located within the utility/landscape strip, and be
planted and maintained in accordance with the WSDOT Standard
Specifications.

6. No low growing vegetation shall extend beyond the curb or edge of pavement
if there is no curb.

7. Approval from the Engineering Department must be received before trees are
planted in the street rights of way.

8. Cut and fill slopes shall be hydro-seeded or seeded and mulched with tackified
mulch to provide a soil holding vegetative cover.

9. Prior to final plat approval, or issuance of final occupancy, whichever comes
first, the applicant shall plant the landscape strip and/or bioretention area in the
right-of-way as follows:

a. Landscaping. Plant in accordance with the landscaping plan. For grass
strips, either seed or sod is acceptable;

b. Bioretention Areas.

i. Plants shall be selected from the Bioretention Plan List (Table 3.10),
and planted in accordance with the approved landscaping/planting plan.
No plants with a mature height over 3’ are allowed in the sight triangles.

ii. Plantings in bioretention areas shall be irrigated by the Applicant for the
first two years. Irrigation plans shall be included in the
landscaping/planting plans. If there will be automatic in-ground
irrigation for the bioretention areas, show typical details in the plans. If
manual watering is proposed instead, the plans shall include the
watering schedule, method of watering and responsible party
performing the watering. Provision of power and a water service and
meter for the irrigation system is the responsibility of the Applicant.

C. ‘As-builts’ of the landscaping and in-ground sprinkling system shall be
submitted after the last inspection but before final occupancy or plat
approval is granted.
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Table 3.10
Bioretention Plant List
Common Botanical Expo- Qty/
Name Name Ht. | sure Size | Spacing | Remarks
Select plants based on zone. See Figure 3-15 for illustration of zones.
ZONE 1: PONDING AREAS / WET TO MOIST
TREES
Trees optional in Zone 1. Use only in 6' width minimum facilities
Sun/Part | 11/2" | 1 per 100
Tupelo Nyssa sylvatica | 30' | Shade Gal sf Brilliant and varied fall color
SHRUBS
Shrubs optional in Zone 1. Use only in 6' width minimum facilities
Redtwig Sun to #1 4 per 100
Dogwood Cornus sericea | 6' Shade Cont. | sf
Clustered Wild Sun/Part | #1 4 per 100 | Adaptable to drought and
Rose Rosa pisocarpa | 6'-8' | Shade Cont. | sf inundation. Fruit persists.
Spiraea Sun/Part | #1 4 per 100 | pyrple spiked flowers in
Hardhack douglasii 4'-7' | Shade Cont. | sf summer.
EMERGENTS (GRASSES)
, Very successful bioretention
Sun/Part | #1 1 _O-C-' plant. Adaptable to drought
Sough Sedge Carex obnupta | 1'-5' | Shade Cont. | triangular | and inundation.
10"- | Sun/Part | #1 1'0.C,,
Sawbeak Sedge | Carex stipata 3 Shade Cont. | triangular
Orange-brown leaves provide
color variation. Useful
, adjacent to curb or sidewalk
Sun/Part | #1 1'o.C, where shorter plants are
Orange Sedge Carex testacea | 20" | Shade Cont. | triangular | desired.
Carex Sun/Part | #1 1'0.C,
Fox Sedge vulpinoidea 24" | Shade Cont. | triangular
Juncus effusus Sun/Part | #1 1'0.C,
Soft Rush var. pacificus 1'-2' | Shade Cont. | triangular
Useful adjacent to curb or
idewalk where shorter plant
Dagger-leaf Juncus 12"- | Sun/Part | #1 1'0.C, j‘r;’(ﬁiireﬁ ;gzj h‘;;g; plans
Rush ensifoloius 18" | Shade Cont. | triangular | provide interest.
Sun/Part | #1 1'0.C,,
Spreading Rush | Juncus patens 36" | Shade Cont. | triangular
"- | Sun/Part | #1 1'0.C,
Slender Rush Juncus tenuis 2.5' | Shade Cont. | triangular
Small fruited Scirpus Sun/Part | #1 1'0.C,
Bullrush microcarpus 24" | Shade Cont. | triangular
BULBS
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Common Botanical Expo- Qty/
Name Name Ht. | sure Size | Spacing | Remarks
group of 3
Great Camas Camassia Sun/Part | 1/2" bulbs, 4"
Lily leichtlinii 12" | Shade bulb O.C.
group of 3
Common Camassia Sun/Part | 1/2" bulbs, 4"
Camas guamash 24" | Shade bulb 0.C.
ZONE 2: SIDESLOPES / MOIST TO DRY
TREES
Sun/Part | 11/2"
Tupelo Nyssa sylvatica | 30' | Shade CAL 30' Brilliant and varied fall color
Vine Maple Acer circinatum
SHRUBS, GRASSES, HERBACEOUS
Kelsey Redtwig Sun/Part | #1
Dogwood Cornus sericea | 20" | Shade Cont. | 3'0.C.
Tufted Deschampsia Sun/Part | #1 Use where not adjacent to
Hairgrass cespitosa 36" | Shade Cont. | 2'0.C. curb or sidewalk
Autumn Glory | Hebe ‘Autumn Sun/Part | #1
Hebe Glory 18" | Shade Cont. | 2'0.C.
Part
Dull Oregon Mahonia Sun/Part | #1
Grape nervosa 24" | Shade Cont. | 2'0.C.
Creeping Sun/Part | #1
Oregon Grape Mahonia repens | 12" | Shade Cont. |1'0.C.
Spiraea Sun/Part | #1
Birchleaf Spirea | betulifolia 24" | Shade Cont. | 2'0.C.
Symphoricarpos Sun/Part | #1
Snowberry albus 36" | Shade Cont. | 3'0.C.
BULBS
group of 3
Great Camas Camassia Sun/Part | 1/2" bulbs, 4"
Lily leichtlinii 12" | Shade bulb 0.C.
group of 3
Common Camassia Sun/Part | 1/2" bulbs, 4"
Camas guamash 24" | Shade bulb 0.C.
GROUNDCOVER
Arctostaphylos Sun/Part | #1
Kinnikinnick uva-ursi 6" Shade Cont. | 2'0.C.
Creeping Camassia Sun/Part | #1
Raspberry guamash 6" Shade Cont. | 2'0.C.
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Figure 3-12: Bioretention Planting Zones
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3.18  Street lllumination

Street lighting is required for all public streets and at the intersections of public and
private streets.

Street lighting is not required on private streets.
Applicant shall replace existing above ground wiring and power connections for lighting
systems mounted on power poles with a new lighting system serviced by underground

wiring and power connections if the system will not conflict with essential distribution
lines.
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The lighting design shall include a lighting analysis. The lighting design shall comply
with Table 3.11.

Table 3.11
Maintained llluminance Table

Maintained Illuminance Values (L Ave) of Candelas per Square Meter

Street Classification — Average Ave to Min Max to Min
Zoning Maintained

IHluminance
Arterial- 1.7 3tol 5to1
Commercial/Industrial
Arterial-Residential 0.9 3tol 6tol
Collector- 1.2 4t01 5t01
Commercial/Industrial
Collector-Residential 0.6 4t01 8tol
Local- 0.9 6to 1l 10to 1

Commercial/Industrial

Local-Residential 0.4 6to 1l 10to 1

Residential local streets may use the spacing table below to layout light poles locations.
The following applies to the LED fixtures.

a. For streets 28” wide and less, the Type Il distribution LED cobra head
luminaire shall produce between 2400 and 3000 at no more than 29W.

b. For streets 32° — 36” wide, the Type Il distribution LED cobra head
luminaire shall produce between 3800 and 4000 lumens at no more than
42W.

Use the following placement table. The table below assumes the luminaires are
placed per the Standard Plans.
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3.19

Table 3.12

Local Residential Luminaire Spacing

Luminaire Placement--Alternating Sides (Preferred)
Road Width, LED Lumens Distribution Pole Height, | Maximum Pole
feet Type feet Spacing, feet
28 and less 2400-3000 Type 2 20 102
32-36 3800-4000 Type 2 20 123
Luminaire Placement--One Side only
28 and less 2400-3000 Type 2 20 109
32-36 3800-4000 Type 2 25 122

At least two street lights shall be placed at each arterial street intersection. On all
other streets, at least one street light is required at each intersection. Street light
poles shall be placed to meet IES lighting requirements or approved spacing table.
Poles shall be staggered on each side of the street and located on the inside of
curves to the greatest extent practicable.

Street lights shall be centered on lot lines whenever possible, so long as required
illumination levels and uniformity ratios can also be achieved.

Lighting design shall be adjusted to minimize conflicts with existing and/or
planned street trees.

The street light system shall be accessible for public maintenance by a wheeled vehicle

weighing at least twenty-thousand pounds (20,000 Ibs.).

All wiring, conduit, and power connections shall be located underground. Exceptions to
allow above ground installation of wiring and power connections may be considered in
residential areas where the existing lighting system is overhead, or in the absence of
lighting, the existing power system is overhead. .

Traffic Control and Special Service Signs

The Applicant shall design and install permanent traffic control and temporary work
zone traffic control. Traffic control includes signing, delineation and traffic signals.
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Permanent and temporary work zone traffic control shall comply with MUTCD. See
below for Special Service signing provisions.

A. Signing.

Sign types may include, but are not be limited, to street name, parking, stop, dead
end, regulatory speed and pedestrian advisory.

B. Delineation:

Delineation includes, but is not limited to, painted and thermoplastic pavement
markings, raised pavement markers and flexible guide posts for travel and turn
lanes, parking, and pedestrian and bicycle facilities.

C. Traffic Signals.

Where warranted, traffic signal improvements may include new traffic signals or
modifications to existing signals. The design shall be performed by a licensed civil
engineer experienced in traffic signal design. Qualifications and applicable
experience of the engineer shall be submitted and approved by the Director prior to
beginning the design work.

E. Specific Service Signs. A Specific Service sign is a guide sign complying with
MUTCD chapter 2F which provides road users with business identification and
directional information for services and for eligible attractions.

1. Application for a Specific Service Sign. Any entity wishing the City to place a
Specific Service sign for the business within the city limits of the City of Kelso
must be a legal owner of an active/open business located in the City of Kelso.
Application for a Specific Service sign may be made by the business owner
with the Director on a form provided by the City. The application shall state
the owner of the business, identify the business by its official corporate name
or name under which it is doing business, state the directional information for
services or attractions provided by the business, state the arterial or state route
within the confines of city limits upon which the sign is requested to be placed.
Failure to provide the required information shall result in a denial of the
application. If the sign is proposed to be located on a State Route, the
Applicant must also apply for a permit from WSDOT. The WSDOT permit for
the sign must be approved prior to City approval of the Specific Service sign
application.

2. Application and Maintenance Fees. Fees for Special Service Signs shall
be in accordance with the Kelso Master Fee Schedule. The Maintenance fee

shall be paid to the City on the anniversary of the installation of the Specific

Service sign. Failure to make timely payment of the annual Maintenance fee
may result in the removal of the Specific Service sign by the City.

3-37



City of Kelso Engineering Design Manual
Chapter 3 — Streets May 2021

3.20

3.21

3.22

3. Limitations on Specific Service Signs. Each business owner shall be limited to
two Specific Service signs per business. Specific Service signs shall be placed
only along arterial roadways in the City limits.

Right of Way Obstructions

Right of way obstructions are above ground objects located between the edge of the street
and the right of way line that could be unsafe to motorists when struck.

A.

All obstructions shall be located a minimum of two and one half (2.5) feet behind
the face of the curb to the face of the object. Where no curb exists the distance from
the edge of the street to the face of the object shall be at least six (6) feet.

Obstructions shall not be located in the sidewalk area except where the sidewalk is
widened around the obstruction to the satisfaction of the Director.

Non-City Owned Utilities

A

Non-City owned utilities shall relocate their existing facilities at City expense when
a conflict results between their facilities and proposed public infrastructure
improvements funded by the City. Utility installation and relocation costs needed as
part of, or as a result of, required public infrastructure improvements are the
responsibility of the Applicant. Power, telephone, cable TV, illumination and other
wired or cabled infrastructure shall be installed underground.

Utilities required for development shall be installed and/or relocated prior to paving.

New single-family plats and short plats shall include common or individual
non-exclusive perpetual utility easements a minimum six (6) foot wide to serve each
lot. Additional easements for distribution and transmission lines or utility facilities
may be required.

The Applicant shall make the necessary arrangements with utility providers and
other appropriate persons for utility installations and relocations.

Speed Humps

For the purposes of this section, the term “applicant” shall mean the person who files the
application for the proposed speed humps.

Installation of speed humps on city streets is subject to the following policy and approval
process:

A.

Where Speed Humps May Be Installed

Speed humps may be installed only on streets having all of the following
characteristics:

1. No more than two travel lanes
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2. Overall pavement width not greater than 28 feet;

3. Instreet sections having grades of 3 percent or less at the location of each
hump;

4. On streets where the speed limit is 25 miles per hour or less;

5. The street is functionally classified as local;

6. The street is residential in nature;

7. The street section proposed for speed humps has an average daily traffic
volume of 750 vehicles or less;

8. In street sections where the minimum safe stopping sight distance can be
provided at 25 mph or the posted speed limit whichever is less;

9. Where 85% of the vehicles during a 24-hour period are traveling at a speed 5
mph or greater over the speed limit.

10. In street sections where no raised crosswalks exist, and the nearest raised
crosswalk is not less than 400 feet away ;

10. On existing streets only with the documented approval of at least sixty percent
(60%) of the property owners within the approval area, which is defined as
adjacent to the series of speed humps or within 500 lineal feet of the outermost
speed humps as measured along each roadway centerline, including connecting
roadways;

11. On new streets in new subdivisions at the direction of the City Engineer when
approved during the development review process; and

12. On critical or frequent emergency vehicle response routes that meet all of the

above criteria, only a modified speed hump, referred to as a speed cushion that
reduces emergency vehicle delay, may be installed.

B. Deviation from Speed Hump Criteria

Deviations from the criteria under Where Speed Humps may be Installed may be
made by the City Engineer upon completion of a site-specific traffic study and
consultations with the Fire Department and Police Department

C. Location Limitations

1.

Speed humps shall not be placed within a severe horizontal or vertical curve;
wherever possible, speed humps shall be placed on tangent rather than curved
sections of the roadway.

Speed humps shall not be placed on streets where long wheel-base trucks
constitute greater than 5% of the total vehicle volume.
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3. Speed humps shall be 250°-400" apart.

4. Speed humps shall not be placed at locations or in streets where there are other
traffic safety factors that discourage the use of speed humps, as determined by
the City Engineer. The City Engineer, or designee, shall have the sole
discretion to deny requests for speed humps.

5. Speed humps shall not be placed at or near locations where previously existing
speed humps were removed by the petition method defined in this Resolution,
within a preceding three-year period.

D. Placement, Location and Design of Speed Humps

The placement, location and design of speed humps shall be as determined by the
City Engineer or designee.

E. Cost of and Payment for Speed Humps

The actual full cost of preliminary investigation, traffic study, design and
construction of the speed humps, including but not limited to, permit fees, design
costs and construction costs, shall be paid by the Applicant. The cost of
construction shall be estimated by the City Engineer at the time the application is
approved.

In the case of new streets in new subdivisions, the Developer shall be responsible to
pay for the actual full cost of the speed humps.

All speed humps shall be constructed and maintained by the City.
F. Process for Speed Hump Installation

1. Prior to submittal of a permit application, the Applicant must request a
preapplication conference with the City Engineer. The date, time, and place of
the conference shall be at the mutual agreement of the participants. Such
conferences are intended as an informal discussion and review to assist the
applicant in the applicable city standards and the review process and to
evaluate if the request meets the City’s speed hump policy.

2. The City Engineer shall review the request to determine if the proposed
location(s) for the speed humps meets the speed hump policy.

3. If the policy criterion appears to be met, the City Engineer shall meet with the
requestor to discuss and refine, as necessary, the locations and number of speed
humps.

4. Based on the proposed location of the speed humps, the City Engineer shall
determine the area requiring property owner approval (approval area).
Typically, the approval area shall be an area including properties adjacent to
the humps and at least 500 feet beyond the outermost speed humps, and
including properties with residents on connecting roadways who reside within
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500 lineal feet of the speed humps, as measured along the roadway centerlines.
The City Engineer will provide a letter of interest for the requestor to circulate
to property owners in the approval area, which will also include the estimated
cost of construction of the speed humps. The City will provide the requestor a
map of the approval area. It will be the requestor’s responsibility to determine
the identity and location of the property owners in the approval area and to
obtain signatures of sixty percent (60%) prior to submittal of the application.

5. The person requesting a speed hump (“Applicant”) shall submit an application
for a permit to construct a public improvement as required under KMC 12.10.
The City Engineer may amend the permit application and process as set forth
in this Chapter for speed humps. Application for speed humps shall be
submitted in writing to the City Engineer of forms prepared by the City along
with payment of a $1000 permit fee. An Applicant must be a property owner
of property on the street(s) proposed for speed humps and must submit with the
application signed letters of interest dated within six (6) months of the date of
application from property owners representing at least sixty percent (60%) of
the properties in the approval area indicating their approval of a speed hump in
that location. Only one signature is required from each property ownership,
and that signature shall be presumed to represent the entire property.

6. If the City finds the application complete and the letters of interest sufficient,
the City Engineer will gather and review traffic data for the requested location,
including vehicle speeds, traffic volume, and crash history and process the
permit application.

7. If traffic data supports the request for speed humps and the criteria of this
policy is met, the City Engineer shall approve the permit and prepare an
agreement between the City and the Applicant wherein the Applicant agrees to
pay the full actual cost of constructing the speed humps within 30 days of
billing and agrees to a lien on their property for the unpaid balance should full
payment not be made. The City Engineer will send the permit approval and
agreement to the Applicant. The Applicant shall have 60 days to accept the
permit, sign the agreement and submit payment to the City of the estimated
construction cost of the speed humps. In the case of new development,
payment shall be submitted to the City prior to final plat approval, project
acceptance, or issuance of the certificate of occupancy.

8.  After payment has been made to the City, construction of the speed humps will
be scheduled and completed. The schedule for construction of the speed
humps shall be determined at the sole discretion of the City Engineer,
contingent upon weather, staff workload, traffic considerations, and contractor
availability.

9. Following completion of construction of the speed humps, the City will refund
any funds paid in excess of the actual cost or will bill the Applicant for the
remainder of the actual construction cost. The Applicant will be given 30 days
to pay the full amount of the bill after which time a lien will be placed on the
property of the Applicant for any unpaid balance due.

3-41



City of Kelso Engineering Design Manual
Chapter 3 — Streets May 2021

10. The City’s construction of the speed humps and the Applicant’s payment
therefore shall not create any duty of the City to maintain the speed hump at that
location or any right of the applicant to have a speed hump at that location. The
City retains the right to remove any speed humps installed at any location if it
determines, in the sole discretion of the City Engineer, that the speed hump is
harming the public health, safety or welfare.

G. Speed Hump Removal

Speed humps must be in place for at least twelve months before they become
eligible for removal by request.

Speed humps may be removed by the City with the documented approval of such
removal request by at least sixty (60%) of the property owners of the approval area,
as defined previously in this Chapter.

Speed humps may be removed by the City as traffic volume increases and exceeds
an average traffic volume of 2000 vehicles per day, or the street’s functional
classification is changed to a higher functional classification from residential or
collector street, at the location of the speed humps.

After a speed hump is installed, applicants or petitioners who paid for installation of
the speed hump shall not be eligible for any refund of their monies paid, regardless
of the reason for removal of the speed hump(s).

H. Process for Speed Hump Removal

1. Requests for speed hump(s) removal shall be submitted to the City Engineer by
a property owner living on the street with the speed humps and in the “property
owner area of approval” as described above.

2. The City Engineer shall determine the area requiring property owner approval
of the removal request (approval area), as defined previously in this Chapter..

3. The City shall prepare a letter of interest for speed hump removal for the
requestor to circulate for signatures and will provide the requestor a map of the
approval area. It will be the requestor’s responsibility to determine the identity
and location of the property owners in the approval area.

4. The requestor shall then circulate such letter of interest and obtain signatures
from property owners representing at least sixty percent (60%) of the
properties in the approval area indicating their approval of the removal of the
speed hump in that location. Only one signature is required from each property
ownership, and that signature shall be presumed to represent the entire

property.

5. If sixty percent (60%) or more of the owners of the approval area sign the
petition in support of removing the speed hump(s), the City shall remove the
speed hump(s), signs, and pavement markings. Removal of speed hump(s),
signs and pavement markings shall be at the City’s expense.

3-42



City of Kelso Engineering Design Manual
Chapter 3 — Streets May 2021

3.23 Parking Facilities

A

1.

Access Standards

One access to the public right-of-way is allowed for a parking lot. Joint use of
required access ways may be permitted at the discretion of the City.

Parking lots shall have direct access to the public right of way.

Access and parking spaces shall be designed so that no backing movement by a
vehicle is necessary to access the public right-of-way. Single family and
duplex lots are exempt from this requirement.

Tandem parking may be approved for a single-family residence, individual
dwelling units of a multifamily structure or in limited single-tenant office-type
applications.

B. Design Standards

1.

All driveways and other parking areas shall be hard surfaced with permanent
materials such as HMA, concrete or unit pavers, and shall be designed to
dispose of surface water and pollutants from motor vehicles in accordance with
the provisions of the Kelso Municipal Code and the KEDM. Use of permeable
pavement is encouraged where feasible.

Please note that the Downtown Design Overlay and the West Kelso Overlay
contain additional parking design standards unique to those specific areas.

Parking lots shall be designed according to the following table. Space depth shall
be measured exclusive of access drives and aisles, and car overhangs.

Table 3.13
Parking Stall and Aisle Dimensions
Paved
Parking Curb Space Space Aisle Direction

Angle Length | Width | Depth Width of Travel

0 degrees 20 feet | 8.5 feet N/A 24 feet Two-way

45 degrees | 12feet | 8.5feet | 18 feet 13 feet One-way

45 degrees | 13feet | 8.5feet | 18 feet 24 feet Two-way

60 degrees | 9.8 feet | 8.5 feet | 18 feet 18 feet One-way

60 degrees | 9.8 feet | 8.5 feet | 18 feet 24 feet Two-way

90 degrees | 8.5feet | 8.5feet | 18 feet 24 feet Two-way
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5. Where parking stalls are marked, grades shall not exceed six percent.
Driveways and driving lanes between separate groups of parking shall not
exceed fourteen percent. Parking lots on sloping lots shall be laid out so that
parked cars lie perpendicular to the slope. Where existing grades on property
proposed for a parking lot exceed ten percent, the City may require a
topographic survey to show existing and proposed grades. In no case shall
grades be less than one-half of one percent.

6. Driveways and parking lots may be provided with lighting that is mounted on
poles or building surfaces with lamp positions not exceeding twenty feet in
height. All light fixtures shall be hooded or shielded so that the lamp is not
visible from adjacent properties or public rights-of-way.

7. Where properties abut lots with a dissimilar use ie: industrial next to a single-
family home, a sight obscuring fence shall be installed. The fence must either
be blocked on the more intensive use side with vegetation and or a solid fence
must be installed. The vegetation element is not required for fencing between
similar uses such as industrial next to industrial unless required elsewhere in
the code.

8. Parking and loading areas within the LI and GI zones shall comply with the
following additional standards:

a. On-street parking or staging of trucks, equipment or goods on public
streets is prohibited.

b. Where practicable, primary vehicular access shall avoid streets or
easements that primarily serve residential uses.

c. No new access shall be allowed onto public streets if it is possible for a
development to share an access drive an existing facility.

d. Entrances and exits to and from parking and loading facilities shall be
clearly marked with appropriate directional signage where multiple access
points are provided.

e. Internal circulation shall be designed for safety and efficiency by reducing
conflicts between vehicular and pedestrian traffic, combining circulation
and access areas where possible, providing adequate truck maneuvering,
stacking, and loading areas and accommodating emergency vehicle access.

f.  To reduce noise and visual conflicts with neighboring properties and
public streets, loading facilities shall be located internal to the site or
where conflict with neighboring properties will be reduced. Loading
facilities shall not face nonindustrial properties.

g. Loading docks and doors facing a public street shall be offset from the
access drive and shall be screened from the street.

9. Circulation and Walkways in Multifamily and Nonresidential Development.
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a. Parking lots and driveways shall provide well-defined, safe and efficient
circulation for motor vehicles, bicycles and pedestrians.

b. Landscaped islands with raised curbs shall be used to define entrances
from public rights-of-way, define pedestrian walkways from the public
rights-of-way to all buildings, define ends of parking aisles and indicate
the pattern of circulation. Raised curbs may be cut to allow runoff to enter
bioretention facilities where used in the landscape design.

c. Pedestrian walkways, complying with ADA, shall be provided around
buildings to the extent necessary to assure safe access to the building from
parking areas and the public right-of-way. Where appropriate, as
determined by the Director, pedestrian walkways may be required to
assure safe access to adjacent properties.

d. Internal walkways shall be surfaced with nonskid hard surfaces, meet
ADA accessibility requirements and be designed to provide a minimum of
five feet of unobstructed width. Where walkways cross vehicular driving
lanes, the walkways shall be constructed of contrasting materials or with
maintained painted markings. Walkways shall be curbed and raised six
inches above adjacent vehicular surface grade, except where the walkway
crosses vehicular driving lanes or as needed to meet ADA accessibility
standards.

C. Landscape Standards. Onsite parking areas shall be landscaped in accordance with
the following provisions:

1.

All parking lot landscaping will be designed in accordance with the provisions
of the Kelso Municipal Code and the KEDM and may contribute to the
required landscaped area requirement.

All required landscaping for the parking lot may be used to manage on-site
stormwater with bioretention facilities or dispersion BMPs, if feasible, in
accordance with the Chapter 2 of the KEDM. Where bioretention is used,
required tree and plant spacing may be relaxed to accommodate the facilities so
long as public safety is not compromised.

Parking lot landscaping shall be designed in such a manner so as to:

a. Divide and break up large expanses of paving;

b. Guide traffic flow and direction;

c. Promote pedestrian and vehicular safety;

d. Preserve existing trees and vegetation, when practical.

Landscape islands shall be installed to break up the parking lot into rows of not
more than 20 contiguous parking spaces or 10 spaces in one row.

a. A landscape island is required at the end of each row of parking spaces .
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b. The minimum width for a landscape island that is parallel to a parking
space shall be at least 9' x 18'. Each landscape island or area shall contain
a minimum of one (1) shade tree and a combination of five (5) deciduous
and evergreen shrubs or groundcover.

c. Each row of parking spaces shall be separated from one another by a
minimum six (6) foot landscape island that extends the entire length of the
row of parking spaces. Such landscape island shall contain two (2) shade
trees and ten (10) shrubs distributed per 45 linear feet.

d. Six (6) foot wide pedestrian walkways, running parallel or perpendicular
to the landscape islands shall be provided for convenient pedestrian access
to the building entry(s) and throughout the parking lot.

All parking areas, drives, or other vehicular areas shall be bounded by a
continuous landscape border a minimum of five (5') feet wide. The landscape
border shall provide breaks, as necessary, to allow for access by pedestrians
to the site and to sidewalk via the walkways referred to above. The
landscaped border shall consist of at least one (1) shade tree or one (1)
ornamental tree and ten shrubs distributed per 25 linear feet of perimeter, or 1
evergreen tree and 5 shrubs distributed per 25 linear feet of perimeter

a. Parking lots and drives or other vehicular areas that extend to within 50
feet of a public right-of-way shall be provided with a landscape screen
between the parking lot, drive, or other vehicular area and the right-of-way
a minimum of ten (10") feet in width and containing a minimum of one (1)
shade tree and ten (10) shrubs distributed per 25 linear feet of street
frontage or 1 evergreen tree and 5 shrubs distributed per 25 linear feet of
street frontage.

3.24 Traffic Impact Analysis (T1A)

1.

Purpose. The TIA is an analysis prepared to determine the traffic impacts of a
given development.

Timing. A TIA shall be submitted with the land use application as required in
KEDM Section 1.04.

Contents. The TIA will typically include the following, however, the Director
may require more or less depending on the size and/or anticipated impacts of
the development as required in KEDM, Section 3.01:

a. Analysis approach and methods - The TIA approach and methods shall be
guided by the following criteria:

(i) Study Area — As arule, the analysis must include any intersection
or roadway segment, regardless of jurisdictional boundaries, to
which at least 50 project trips would be added during the peak hour
of trip generation . Projects just meeting the minimum threshold
for traffic impact analysis will normally require analysis of only
the intersection(s) or roadway segment(s) adjacent to the site.
Larger developments will require the analysis of more
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(ii)

(iii)

(iv)

v)

intersections. Some larger developments will require application of
the urban area traffic model which is developed and maintained by
the Cowlitz-Wahkiakum Council of Governments. In addition to
off-site intersections, it is important that the TIA address the
intersections/driveways proposed to provide access to the site. The
Director must approve the study intersections and roadways.

Study Horizon Years — The study horizon year shall be the year the
project is to be completed and operational. If the project requires a
zone change, the horizon year shall be five (5) years from the date
of the study, and include a “no-build” analysis for comparative
purposes.

Analysis Time Period — Both the morning and evening weekday
peak hours, 7:00 a.m. to 9:00 a.m. and 4:00 p.m. to 6:00 p.m., shall
be analyzed, unless the proposed project is expected to generate no
trips, or a very low number of trips, during either the morning or
evening peak periods. If this is the case, the requirement to analyze
one or both of these periods may be waived by the Director. Where
the peak traffic hour in the study area occurs during a different
time period than the normal morning or afternoon peak travel
periods (for example mid-day), or occurs on a weekend, or if the
proposed project has unusual peaking characteristics, it is up to the
discretion of the Director if those time periods should be included
for analysis.

Geometrics and Traffic Control — Existing roadway geometric
conditions within the study area shall include, but not be limited to,
intersection and driveway spacing, roadway width, traffic lanes,
turn lanes, medians, curb and gutter, speed limits, horizontal and
vertical curvature, traffic control devices, and traffic signal phasing
(if traffic signals are present). The discussion of existing geometric
conditions shall include locations of driveways and intersections
across the street from the development, and how this may impact
traffic operations.

Sight Distance — To identify potential safety issues associated with
site access and egress, sight distance at intersections (stopping
sight distance and corner sight distance) measurements shall be
conducted at the proposed site driveway(s). The measured sight
distance shall be compared to minimum requirements, as
established by the American Association of State Highway and
Transportation Officials (AASHTO). A summary of sight distance
analysis should be presented in tabular form and included in the
TIA.

3-47



City of Kelso Engineering Design Manual

Chapter 3 — Streets

May 2021

(vi)

(vii)

Traffic Volumes — Where seasonal traffic data is available and
When directed by the City’s representative, the traffic volumes for
the analysis hours shall be adjusted for the peak season .

(A) Data Collection Requirements — All data shall be collected in
accordance with the latest edition of the ITE Manual of
Traffic Engineering Studies.

(B) Turning Movement Counts — Manual turn movement counts
shall be collected at all study area intersections and
driveways to determine the base traffic conditions. These
turning movement counts shall be conducted during the
weekday (Tuesday through Thursday) between 7:00 a.m. —
9:00 a.m. and 4:00 p.m. — 6:00 p.m. and for other periods
depending upon the proposed and/or surrounding land uses.
Historical turning movement counts may be used if the data
IS not more than 12 months old at the time of the TIA. In high
traffic locations where congestion is present or traffic peaks
early or late, extended or altered count periods may be
required. Turning movement counts may be required during
other periods as directed by the City’s representative.

(C) Deaily Traffic Volumes — Daily traffic volumes shall be
provided as 24-hour volumes (one hour increments), and
peak period volumes (15 minute increments). The analysis
shall be based on traffic counts that are no more than 12
months old (or less if there are significant changes in traffic
patterns). If current traffic volume data is not available from
the City, the consultant shall be responsible to collect all
necessary data. The estimation of existing peak hour turning
movements based on automatic machine counts is not
acceptable.

(D) Pedestrian and Bicycle Volumes — Pedestrian and bicycle
data shall be included with all peak period intersection turn
movement counts. Pedestrian data shall be collected for each
crossing movement of each leg of the intersection, while
bicycle data shall be collected by approach leg of the
intersection.

Crash Data — Within the study area for each TIA, a crash history
evaluation shall be conducted for the most recent three-year period.
The intent of the evaluation is to identify any apparent trends in the
data that reflect a safety issue that may be exacerbated by the
proposed development and to identify mitigation(s) to resolve the
issue(s). At a minimum, the analysis shall summarize the number
of crashes per year, location of crash (intersection), direction of the
vehicles, type of crash, severity and fatalities. Any pedestrian
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and/or bicycle collisions within the corresponding analysis period
shall be identified separately. Calculate intersection crash rates at
each intersection using the formula below.

The intersection crash rate based on vehicles entering the
intersection is calculated as:

R= 1,000,000x C
365xNxV

Where:

R = Crash rate for the intersection expressed as crashes per
million entering vehicles (MEV)

C = Total number of intersection-related crashes in the
study period

N = Number of years of data
V = Traffic volumes entering the intersection daily

The Director shall assess the overall results of the safety analysis
and may request a crash diagram be drawn.

(viii) Traffic Volume Forecasts — Future traffic volumes, including an

estimate of the percentage of trucks, shall be estimated using
information from traffic models, or applying an annual growth rate
to the base-line traffic volumes. The future traffic volumes shall be
representative of the horizon year for project development. If the
annual growth rate method is used, the Director must give prior
approval to the growth rate. In addition, any nearby proposed
approved development projects shall be taken into consideration
when forecasting future traffic volumes. The increase in traffic
from proposed approved projects shall be compared to the increase
in traffic by applying an annual growth rate. This information will
be provided by the Director. If modeling information is
unavailable, the greatest traffic increase from either the approved
developments, the application of an annual growth rate, or a
combination of an annual growth rate and approved developments,
shall be used to forecast the future traffic volumes. It is up to the
discretion of the Director to select the appropriate methodology
from information provided for all methods from the applicant.
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(ix) Analysis Scenarios — To determine the potential traffic impacts of
a proposed development the following scenarios shall be analyzed
in the TIA when appropriate:

()

(A)

(B)

(©)

Existing Conditions - Existing traffic operations based on
recent traffic count data.

Existing + Approved Conditions - Projected traffic operations
reflecting changes to existing traffic volumes due to relevant
approved developments. Approved development traffic is
defined as traffic generated by all developments approved by
local jurisdictions or submitted to local jurisdictions for
approval within the development vicinity at the time of the
TIA submittal.

Existing + Approved Conditions + Project - This scenario is
similar to scenario B with the addition of the proposed
project traffic at study area intersections. If the development
is expected to be completed beyond 12 months after the TIA
is submitted, the Director may require an additional scenario
of analysis, which would include regional growth on traffic
beyond existing levels. This scenario would have an
appropriate growth applied to existing traffic volumes to
forecast the planning horizon (build-out) year.

Trip Generation — To determine the impacts of a proposed

development on the surrounding transportation network, the trip
generation characteristics of that development must be estimated.
Trip generation characteristics should be obtained from one of the
following acceptable sources:

(A)

(B)

Institute of Transportation Engineers (ITE) Trip Generation
manual (latest edition).

Specific trip generation studies that have been conducted for
the particular land use for the purposes of estimating peak
hour trip generating characteristics, subject to approval by the
Director prior to their inclusion in the TIA.

In addition to new site generated trips, several land uses
typically generate additional trips that are not added to the
adjacent traffic network. These trips include pass-by, diverted
and internal trips, and are considered to be separate from the
total number of net new trips generated by the proposed
development. The procedures listed in the (ITE) Trip
Generation Handbook should be used where appropriate to
account for pass-by, diverted and internal trips. The Traffic
Engineer shall not use any pass-by, diverted or internal trip
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(xi)

(xii)

reductions without prior approval of the method or data
sources by the Director.

Trip Distribution and Assignment — Projected trips shall be
distributed and added to the projected non-site traffic on the
roadways and intersections under study. The specific assumptions
and data sources used in deriving trip distribution and assignment
shall be documented in the TIA and approved by the Director prior
to submittal of the TIA. The site-generated traffic shall be assigned
to the street network in the study area based on the approved trip
distribution percentages. Trip assignments shall be rounded to the
nearest five percent (5%). Graphic presentations, as well as
discussions in text, of the trip assignment shall be documented in
the TIA.

Capacity Analysis — An intersection capacity analysis is required
as part of the TIA submittal. The software used for this analysis
shall be the latest edition of the Highway Capacity Software
(HCS), or a comparable software analysis program that is based on
the Highway Capacity Manual methodology.

Peak hour Level-of-Service (LOS) shall be calculated for each
study intersection (existing and proposed). In most cases, the
weekday morning (AM) and weekday evening (PM) peak hours
shall be included in the analysis. For certain types of development
(e.g., recreation facilities, churches, some retail uses) some peak
hours may be added (e.g., midday or weekends) or eliminated (e.g.,
AM peak hour for low traffic generators) from the analysis, if
approved by the Director. Unless determined otherwise by the
Director, compliance with the LOS standards will be based solely
on weekday AM and PM peak hour traffic analysis results. For
unsignalized intersections, appropriate MUTCD (Manual on
Uniform Traffic Control Devices, FHWA) peak hour signal
warrants must also be checked for each scenario.

The results of the above analysis shall be summarized in tabular
form identifying the average delay, Level-of-Service (LOS), and
volume-to-capacity (V/C) ratios for the study intersection. All
intersections and specific turning movements with a LOS D or
worst shall be clearly identified.

(xiit) Queue Analysis — Queue lengths shall be calculated for each lane

of all approaches to signalized intersections for the 95" percentile
queue during the peak hour of analysis. Queue lengths shall also be
calculated for unsignalized locations, such as site driveways, where
standing queues can interfere with other movements, especially if
such interference can contribute to safety deficiencies. Appropriate
analysis methods should be used that account for the actual arrivals
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of vehicles at an intersection. The methodology for queuing at
unsignalized intersections or driveways must be approved by the
Director prior of the TIA.

(xiv) Left/Right Turn Storage Analysis — Left-turn and right-turn storage

bay analyses must be performed at all study intersections and
project driveways identified in the traffic study scope. Storage at
signalized intersections shall be calculated utilizing the Poisson
method with 95% confidence and a 150 second wait. Storage at
unsignalized intersections and driveways with either a dedicated
left turn lane or a two-way-left-turn-lane shall be calculated
utilizing the graphs found in the Washington State Department of
Transportation’s Design Manual.

For signalized intersections, queue lengths shall be based on
average vehicle length of twenty-five (25) feet, or longer where
appropriate.

(xv) Traffic Simulation — For a major development, a simulation using

SimTraffic or other approved software shall be performed to show
existing traffic flows and future traffic flows if directed by the
Director.

(xvi) Access and Site Circulation Analysis — Describe the proposed

access to the site for all travel modes. This includes identifying the
existing and/or proposed access locations from the public street
system and the expected use of each access (pedestrian/bicycle
entrance, truck delivery access, etc.). Also describe any proposed
roadways within the site and the internal street system
configuration.

Summarize the access spacing evaluation of the proposed site
driveways. Provide the applicable City standards for each frontage
roadway and site driveways. This analysis shall be conducted for
both existing and proposed site access locations.

Provide a detailed evaluation of the proposed site plan associated
with on-site circulation needs for all modes of travel. Include the
following elements:

. Determine if the number of driveways can adequately and
safely accommodate the peak hour vehicle demand.

" Evaluate driveway and cross street alignment and possible
conflicts of movement.
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. Evaluate the need for separate turn lanes to accommodate

vehicles exiting the site and the potential for on-site vehicle
queues to impact internal circulation.

" Review the internal roadway system to verify that emergency

vehicles and trucks (potential demand based on land use) can
be accommodated. For developments with a potential for
generating large trucks, provide a turn template analysis of
the site plan in the technical appendix.

. Identify how pedestrian and bicycle trips are accommodated

between building entrances and parking lot areas. Delineate
internal pedestrian and bicycle circulation clearly on the site
plan. Discuss potential conflicts between pedestrians,
bicycles and motor vehicles and how they will be minimized
and mitigated. Identify any land uses (if within one-half mile
of site) that would likely generate pedestrian and bicycle trips
in association with the proposed project. For example, a
proposed subdivision located near a park. Clearly show
pedestrian and bicycle connections to off-site destinations on
the site plan.

(xvii) Mitigation Requirements — For every significant impact, the TIA

must identify and discuss mitigation measures at conceptual level
that will be implemented by the proposed development. The TIA
may identify a mitigation measure or develop a range of mitigation
measures for each impact to improve the performance of the
transportation system. Mitigation measures shall be specific and
feasible actions that will actually improve adverse traffic
conditions, and shall comply with the City’s design standards. The
mitigation measures shall improve conditions or correct capacity
deficiencies to acceptable levels of service. The TIA shall discuss
whether the measure reduces the impact to a less-than-significant
level, and report the conditions after the implementation of the
mitigation measure.

An effective measure shall adequately avoid, minimize, rectify, or
compensate an impact. It shall be consistent with local plans and
policies.

Mitigation measures may include traffic control devices and
roadway design features. The Consultant shall determine the need
for new traffic control devices, and roadway design features based
on the City’s engineering policies and procedures.

In addition, mitigation measures shall address vehicular queues,
progression quality, and other factors that affect traffic conditions
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that are not part of the LOS analyses. They shall consider traffic
operations at intersections and driveways.

b. Report Format —

The consultant shall provide a flash drive which contains the
following:

(i)

(ii)

(A) A PDF version of the TIA

(B)

(©)

(D)

A separate folder containing graphic files (i.e. JPG, BMP,
TIFF format) of all graphics included in the TIA

A separate folder containing the electronic files (i.e.
SYNCHRO, HCS) for all analysis.

A separate folder containing the electronic files for new
traffic counts. The file format shall be .CSV. The count
interval for both daily and peak counts shall be 15 minutes.

The consultant shall furnish three (3) paper copies of the TIA
report stamped by the Traffic Engineer to the City. The following
is the order and format for the TIA report.

1.

wn

EXECUTIVE SUMMARY
a.  Purpose of Report and Study Objectives
b.  Site Location and Study Area
c.  Development Description
d.  Principal Findings
e.  Conclusions including mitigations
TABLE OF CONTENTS
LIST OF FIGURES
INTRODUCTION
a.  Explanation of the project
b.  Area map showing development site location
c.  Complete project site plan, with buildings identified
as to proposed use. Driveways located on adjacent
property and across the street from the proposed project
shall be shown on the site plan.
d.  Project schedule, and stages or phases, if applicable
EXISTING CONDITIONS
a.  Study Area
b.  Existing Land Use Map. As a minimum, general
land uses identified shall include residential, industrial,
and commercial.
c. Roadway System
d Pedestrian/Bicycle Facilities
e. Transit
f Sight Distance
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g.  Existing Land Use
6. EXISTING TRAFFIC DATA
a.  Traffic Counts
b.  Pedestrian Counts (if necessary)
c.  Bicycle Counts (if necessary)
d.  Times Collected
e Locations
f Types - Daily, Morning, and Afternoon Peak
Periods (two hours minimum, and others as
required)
g.  Crash analysis
1. Analysis Years
2. Tabular Crash Report containing the following
information:
a. Types of Crashes
b. Severity (Fatal, Injury, Property Damage
Only)
C. Vehicular direction of travel
d. Time of Day
e. Day of Week
3. Crash diagrams
7. EXISTING TRAFFIC OPERATIONS
a.  Level of Service -.Morning Peak Hour, Evening
Peak Hour (and other as required)
b.  Traffic Signal Warrant Analysis
c.  Queue Analysis
8. EXISTING TRAFFIC OPERATIONS + APPROVED
CONDITIONS
a.  Level of Service -.Morning Peak Hour, Evening
Peak Hour (and other as required)
b.  Traffic Signal Warrant Analysis
c.  Queue Analysis
9 TRIP GENERATION
a.  Trip Generation
b.  Pass-by Traffic (if applicable)
10. TRIP DISTRIBUTION AND ASSIGNMENT
a.  Trip Distribution
b.  Trip Assignment
11. EXISTING TRAFFIC OPERATIONS + APPROVED
CONDITIONS + PROPOSED PROJECT
a.  Level of Service — Morning Peak Hour, Evening
Peak Hour (and other as required)
Traffic Signal Warrant Analysis
Queue Analysis
Left/Right Turn Storage Analysis
e.  Traffic Simulation
12. ACCESS AND SITE CIRCULATION ANALYSIS
a.  Site access

cooT
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b.  Site access sight distance
c.  Access spacing
d.  Internal site circulation
13. SUGGESTED TRAFFIC MITIGATIONS
a.  Traffic Control Needs
b. Intersection Channelization Mitigation
c.  Pedestrian/Bicycle Considerations
d.  Neighborhood Traffic Mitigation
14. CONCLUSION AND RECOMMENDATIONS
15. TECHNICAL APPENDIX
a.  Traffic Volume Counts
1. Average Daily 24 Hour Traffic Volumes
2. Peak Hour Turning Movement VVolumes
(AM, PM and other as required)
b.  Capacity Analyses Worksheets
1. Existing Condition
2. Existing + Approved Conditions
3. Future +EXxisting + Approved Conditions
4 Future +Existing + Approved Conditions +
Proposed Project
Traffic Signal Warrant Analysis
Accident Data and Summaries
e.  Miscellaneous Addendum

o o
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Appendix 1: Standard Plans

Standard Plan Index

Trench Backfill and Restoration — Arterial Streets KST-010-21
Trench Backfill and Restoration — Local and Collector Streets KST-020-21
Trench Backfill and Restoration — Cement Concrete Pavements KST-030-21
Trench Backfill and Restoration - Unpaved Areas KST-040-21
Types of Joints For Concrete Sidewalks, Curb Ramps, and Pavements | KST-050-21
Cut-in Curb Drain KST-060-21
Sidewalks KST-070-21
Cement Concrete Driveway Approach KST-080-21
Asphalt Driveway Approach, No Curb KST-090-21
Sidewalk Widening Around Obstructions KST-100-21
Cement Concrete Valley Gutter KST-110-21
PCC Pavement Isolation Joints WSDOT
A-40.15-00
Supplemental to Standard Plan WSDOT A-40.15-00
Cement Concrete Curbs WSDOT
F-10.12-04
Supplemental to Standard Plan WSDOT F-10.12-04
Cement Concrete Curb and Gutter Pan WSDOT
F-10.16-00
Supplemental to Standard Plan WSDOT F-10.16-00
Parallel Curb Ramp WSDOT
F-40.12-03
Combination Curb Ramp WSDOT
F-40.14-03
Perpendicular Curb Ramps WSDOT
F-40.15-04
Single Direction Curb Ramp WSDOT
F-40.16-03

Supplemental to Standard Plans WSDOT F-40.12-03, F40.14-03,
F40.15-04, F-40.16-03

Detectable Warning Surface WSDOT
F-45.10-02
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Street Name Sign KTR-010-21

Ground-Mounted Sign Placement WSDOT
G-20.10-02

Supplement to WSDOT G-20.10-02

Steel Sign Support Types ST-1 - ST-4 Installation Details WSDOT
G-24.50-05

Supplemental to WSDOT G-24.50-05

Steel Light Standard WSDOT
J-28.10-02

Steel Light Standard Placement (Fixed Base) WSDOT
J-28.24-01

Steel Light Standard Placement Miscellaneous WSDOT
J-28.26-01

Steel Light Standard Foundation Types A & B WSDOT
J-28.30-03

Supplemental to WSDOT J-28.30-03

Steel Light Standard Base Mounting WSDOT
J-28.40-02
Steel Light Standard Pole Base and Hand Hole Details WSDOT
J-28.50-03
Steel Light Standard Wiring Details WSDOT
J-28.70-03
Locking Lid Standard Duty Junction Box Types 1 & 2 WSDOT
J-40.10-04
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10" MIN.*

EMULSIFIED ASPHALT TACK
SHALL BE APPLIED TO CUT FACE OF EXTG
PAVEMENT PRIOR TO PAVING. ALL
JOINTS SHALL BE SEALED AND
SANDED FOLLOWING PAVING

9% EXISTING A.C.

77 77 PAVEMENT
SOSCSOSCSOSOSOS0OK > ——
. SAW CUT SHALL BE A
1' - MIN. FROM VERTICAL STRAIGHT LINE
DISTURBED

& SHALL BE PERPENDICULAR

TRENCH WALL. AND/OR PARALLEL TO TRAVEL.

MINIMUM 8" H.M.A.
(COMPACTED DEPTH) OR
EXISTING, WHICHEVER

IS GREATER.

CRUSHED SURFACING TOP
COURSE

NN
/ /
AN
RN

NOTES:

BACKFILL SHALL BE COMPACTED IN 6" LIFTS TO 95% DENSITY PER WSDOT T606.
TRENCH SHALL BE PLATED OR PATCHED THE SAME DAY AS TRENCHING.

PLATE SHALL BE SECURED BY METHOD APPROVED BY ENGINEER.

ALL TEMP COLD PATCHING SHALL BE 1-1/2" MINIMUM DEPTH.

USE OF PAVING MACHINE AND ROLLER FOR PERMANENT PATCH IS REQUIRED.
RESTORE PAVEMENT MARKINGS.

SEAL FOR PAVEMENT JOINTS SHALL BE HOT POURED SEALANT FOR BITUMINOUS PAVEMENT, TYPE 1,
PER WSDOT 9-04.2(1)A2

Nooahrwn S

* RESTORATION WIDTH SHALL BE DOUBLED FOR STREETS THAT HAVE BEEN REHABILITATED WITHIN 5 YEARS.
RESTORATION FOR TRENCHING CONDUCTED LONGITUDINAL TO THE STREET SHALL BE HALF STREET WIDTH.
INCREASED RESTORATION WIDTH MAY BE REQUIRED WHEN MULTIPLE UTILITIES ARE PROPOSED.

N.T.S.
TRENCH BACKFILL AND RESTORATION STANDARD PLAN NO.
ARTERIAL STREETS KST-01 0_21
CITY OF KELSO CITY ENGINEER APPROVAL: Michael Kardas, P.E.
COMMUNITY. DEVELOPMENT PATE:
& ENGINEERING % MAY 2021




6' MIN.*

EMULSIFIED ASPHALT TACK

SHALL BE APPLIED TO CUT FACE OF EXTG

PAVEMENT PRIOR TO PAVING. ALL
JOINTS SHALL BE SEALED AND
SANDED FOLLOWING PAVING

7

EXISTING A.C.

v
7 .-G

PAVEMENT

1' - MIN. FROM
DISTURBED
TRENCH WALL.
VARIES
4,
PIPE ZONE \

N

>
&
N
o X
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IOOIIN >
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SN I
GRGA &
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NOTES:

PLATE SHALL BE SECURED BY METH

RESTORE PAVEMENT MARKINGS.

A e o

PER WSDOT 9-04.2(1)A2

* RESTORATION WIDTH SHALL BE DOUBLED FOR STREETS THAT HAVE BEEN REHABILITATED WITHIN 5 YEARS.
RESTORATION FOR TRENCHING CONDUCTED LONGITUDINAL TO THE STREET SHALL BE HALF STREET WIDTH.
INCREASED RESTORATION WIDTH MAY BE REQUIRED WHEN MULTIPLE UTILITIES ARE PROPOSED.

BACKFILL SHALL BE COMPACTED IN 6-INCH MAXIMUM LIFTS TO 95% DENSITY PER WSDOT T606.
TRENCH SHALL BE PLATED OR TEMPORARILY PAVED WITH COLD MIX, 1 1/2 INCHES THICK, UNTIL PAVED.

OD APPROVED BY ENGINEER.

PLACE ADVANCE WARNING SIGNS UNTIL PERMANENT PATCH IS COMPLETED.

SEAL FOR PAVEMENT JOINTS SHALL BE HOT POURED SEALANT FOR BITUMINOUS PAVEMENT, TYPE 1,

~<—SAW CUT SHALL BE A

VERTICAL STRAIGHT LINE
& SHALL BE PERPENDICULAR
AND/OR PARALLEL TO TRAVEL.

COLLECTOR STREETS: MINIMUM 6" H.M.A.
LOCAL STREETS: MINIMUM 4" H.M.A.
(COMPACTED DEPTH) OR EXISTING + 2",
WHICHEVER IS GREATER

PLACED IN MAX. 3" LIFTS

CRUSHED SURFACING TOP
COURSE

N.T.S.
TRENCH BACKFILL AND RESTORATION STANDARD PLAN NO.
LOCAL AND COLLECTOR STREETS KST-020-21
CITY OF KELSO CITY ENGINEER APPROVAL: Michael Kardas, P.E.
COMMUNITY. DEVELOPMENT PATE:
& ENGINEERING % MAY 2021




—— DOWEL NEW CONCRETE TO EXISTING ON
ALL SIDES. USE %" DOWELS, 18" LONG, 24"
SPACING, CENTERED IN SLAB. DRILL AND
EPOXY DOWELS INTO EXISTING CONCRETE.

CEMENT CONCRETE PAVEMENT
FULL PANEL REPLACEMENT
REQUIRED

R EXISTING CEMENT
: CONCRETE PAVEMENT

~—SAW CUT SHALL BE A

VERTICAL STRAIGHT LINE

AND FULL DEPTH AS DIRECTED
& SHALL BE PERPENDICULAR
AND/OR PARALLEL TO TRAVEL

1'- MIN. FROM:

DISTURBED N> N> N> N> N> N> N> N> N> N> 2
TRENCH WALL.

SEE NOTE 7 FOR THICKNESS

© VARIES Y 1 &Y K

CRUSHED SURFACING TOP
COURSE

PIPE ZONE\

)
N

NOTES:

1. BACKFILL SHALL BE COMPACTED IN 6-INCH MAXIMUM LIFTS TO 95% DENSITY PER WSDOT T606.

TRENCH SHALL BE PLATED UNTIL PAVED AND CONCRETE IS CURED TO DESIGN STRENGTH.

PLATE SHALL BE SECURED BY METHOD APPROVED BY ENGINEER.

SPALLED OR DAMAGED CONCRETE SHALL BE RE-SAWN AND REPLACED TO LIMITS DIRECTED BY ENGINEER.
CEMENT CONCRETE SHALL BE CL 4000, 3 DAY MIX.

PLACE ADVANCE WARNING SIGNS UNTIL PERMANENT TRENCH RESTORATION IS COMPLETED.

I L R

MINIMUM CONCRETE THICKNESS SHALL BE EXISTING THICKNESS, BUT NOT LESS THAN 8". EXCEPT FOR MINOR AND
PRINCIPAL ARTERIALS, MINIMUM THICKNESS SHALL BE 10" THICK, AND FOR COLLECTORS WITH BUS ROUTES, MINIMUM
THICKNESS SHALL BE 9" THICK.

8. RESTORE PAVEMENT MARKINGS.

N.T.S.
TRENCH BACKFILL AND RESTORATION STANDARD PLAN'NO.
CEMENT CONCRETE PAVEMENT KST-030-21

CITY OF KELSO
DEPARTMENT OF
COMMUNITY DEVELOPMENT
& ENGINEERING

CITY ENGINEER APPROVAL: Michael Kardas, P.E.

DATE:
% MAY 2021




4" OF TOPSOIL OR CSTC

AS NOTED ON PLAN
OR AS DIRECTED BY
THE ENGINEER

o o o o

R Sarant o o o v

VARIES

PIPE ZONE\

Y.

¢ K

X

CRUSHED SURFACING TOP
COURSE

N.T.S.
TRENCH BACKFILL AND RESTORATION STANDARD PLAN NO.
UNPAVED AREAS KST-040-21
CITY OF KELSO CITY ENGINEER APPROVAL: Michael Kardas, P.E.
COMMUNITY. DEVELOPMENT PATE:
& ENGINEERING % MAY 2021
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CONTRACTION JOINT
LONGITUDINAL OR TRANSVERSE

PLACE BUILDING PAPER IN
JOINT AS A BOND BREAKER
BEFORE SECOND POUR
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COMPACTED
SUBGRADE

CONSTRUCTION JOINT
LONGITUDINAL OR TRANSVERSE
(SEPARATE POURS)

/3/8" EXPANSION JOINT MATERIAL

EXISTING PCC
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NOTE:

ANCANANCA /\\\/x\\/\\\/\\\\l\\\.\\_\\_\'
COMPACTED ’
SUBGRADE

EXPANSION JOINT

JOINT MATERIAL SHALL MEET THE REQUIREMENTS OF
SECTION 9-04.1 OF THE STANDARD SPECIFICATIONS

N.T.S.
TYPES OF JOINTS FOR CONCRETE SIDEWALKS, STANDARD PLAN_ NO.
CURB RAMPS AND PAVEMENTS KST-050-21
CITY OF KELSO CITY ENGINEER APPROVAL: Michael Kardas, P.E.
DEPARTMENT OF DATE:
COMINT BT N MAY 2021




OBTAIN A PERMIT FROM THE OFFICE OF THE CITY ENGINEER
PRIOR TO CONSTRUCTION IN THE CITY RIGHT-OF-WAY. THE

ENGINEERS OFFICE MUST BE NOTIFIED
PRIOR TO THE START OF CONSTRUCTION.

CONCRETE SHALL BE CLASS 3000 MINIMUM.

CONCRETE SHALL BE SAWCUT FULL DEPTH
PRIOR TO REMOVAL & EDGES SHALL BE
STRAIGHT.

(CONCRETE DAMAGE DURING REMOVAL SHALL
BE RE-CUT TO LIMITS SET BY THE ENGINEER)

CURB DRAINS SHALL NOT BE INSTALLED WITHIN
THE DRIVEWAY WING AREA.

@ 3" DIA. P.V.C. OR ABS PIPE FOR RESIDENTIAL APPLICATIONS
3" DIA. DUCTILE IRON PIPE FOR COMMERCIAL & INDUSTRIAL APPLICATIONS

@ SIDEWALK SHALL BE SAWCUT AND REMOVED TO EXISTING SCORE MARKS (FULL PANEL) OR
AS DIRECTED BY THE ENGINEER. BROOM FINISH & MATCH EXISTING EDGE TREATMENT.

@ SAW & REMOVE 2' LENGTH OF CURB & GUTTER (FOR CONRETE STREET REMOVE CURB
ONLY). INSTALL REINFORCING STEEL & DRAIN AS SHOWN BELOW. DRAIN PIPE SHALL BE
CUT FLUSH WITH FACE OF CURB. CURB MAY BE CORE DRILLED IN LIEU OF REMOVAL.
GROUT ALL VOIDS.

(4) STEEL MESH: 6" X 6" X 10 GAUGE
SIDEWALK SECTION

CURB SECTION & CONCRETE STREET

MIN. 1-%" COVER—

Y —
MIN. 1-%" COVER OVER REBAR

OVER STEEL MESH

6"

6"

#3 REBAR
EPOXIED
INTO EXTG
CURB (TYP)

{ CURB—

A

BOTH SIDES.

o

o ‘

! EXISTING CEMENT J
CONCRETE STREET

B po—
|—_ _—l SECTION OR GUTTER

CURB AND GUTTER REPLACEMENT: REBAR LOCATION

USE #3 REBAR TO TIE
NEW CURB & GUTTER
TO EXTG AS SHOWN

3x #3 REBAR, 12"
LONG, DRILLED
AND EPOXIED 6"
INTO EXTG C&G

#3 REBAR DRILLED

AND EPOXIED
3" INTO CEMENT
CONCRETE

(NO VERTICAL REBAR IS REQUIRED
FOR REPLACED CURB AND GUTTER)

N.T.S.
STANDARD PLAN NO.
CUT-IN CURB DRAIN
KST-060-21
CITY OF KELSO CITY ENGINEER APPROVAL: Michael Kardas, P.E.
DEPARTMENT OF DATE:
COMMUNITY DEVELOPMENT
& ENGINEERING X MAY 2021




NOTES:

N 1. CONCRETE MIX SHALL BE 3000 PSI COMMERCIAL
GRADE.

N

. CLEAR CONCRETE SEALER SHALL BE APPLIED
WITHIN (2) TWO HOURS AFTER FINISHING IS
COMPLETE.

3:1 MAX

3. JOINTS IN SIDEWALK MUST ALIGN WITH JOINTS IN
CURB.

4" CSTC

4. PLACE TRANSVERSE CONTRACTION JOINTS AT
INTERVALS EQUAL TO THE WIDTH OF THE SIDEWALK.

5. SURFACE EDGING (SHINER) SHALL BE 3" WIDE
2" SURFACE Aé— SMOOTH BORDERS EITHER FOLLOWING EXISTING
EDGING PATTERN OR AS SHOWN . (ALSO USED ON ALL
JOINTS).

6. MATCH EXISTING SCORE AND SHINER MARKS WITH
SURROUNDING SIDEWALK IN AREA OR AS DIRECTED

\go" BY INSPECTOR.
7. FINISH SHALL BE BROOMED TRANSVERSE TO THE
RUN OF THE SIDEWALK.
CONTRACTION
A& JOINT 8. FOR WIDENING AROUND MAILBOXES AND OTHER
(TYP) OBSTRUCTIONS IN THE SIDEWALKS SEE ST-100.
W, SIDEWALK WIDTH = WIDTH PER PLANS, 5" MIN. 9. FULL PANEL REPLACEMENT REQUIRED FOR ALL
L, SIDEWALK PANEL LENGTH =W DAMAGED OR VANDILIZED CONCRETE. NO GRAFFITI
DAMAGE OR REPAIRS WILL BE ACCEPTED.
N.T.S.
STANDARD PLAN NO.
SIDEWALKS
KST-070-21
CITY OF KELSO CITY ENGINEER APPROVAL: Michael Kardas, P.E.
DEPARTMENT OF DATE:
COMMUNITY DEVELOPMENT
& ENGINEERING X MAY 2021




_RIWLINE _ _ CONSTRUCT DRIVEWAY TO PROPERTY LINE _ _
L | PER PLAN
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GURB | - 'é
SEE DETAILS
GUTTER ~# 2~ BELow
SAWCUT & REMOVE EXISTING AC
EXTG PCC EXTG AC
STREET STREET PAVEMENT FOR FORMWORK &
RE-PAVE
APPROACH FOR PROPERTY LINE SIDEWALK

CONSTRUCT DRIVEWAY TO PROPERTY LINE R/W LINE

JOINT SPACING ACROSS
DRIVEWAY PER SIDEWALK
STANDARD PLAN

SIDEWALK
CURB & GUTTER

S L 74\\ T, Lo r.
. " WIDTHPERPLAN - .-

STANDARD CURB
& GUTTER X

— = I |

= PR

SAW CUT ALONG CURBLINE & EXTG PCC EXTG AC REMOVE EXISTING
REMOVE PVM'T UNDER CURB STREET STREET CURB, GUTTER & 3' OF
FOR CONCRETE STREETS
ONLY. SEE NOTE 3 ﬁgPpl—iAXLngS%I"\l‘?TEg‘INS.
APPROACH FOR CURB LINE SIDEWALK

GENERAL INSTRUCTIONS:

1. SIDEWALK PORTION OF DRIVEWAY APPROACH SHALL COMPLY WITH SIDEWALK STANDARD DRAWING EXCEPT THICKNESS SHALL BE AS
SPECIFIED BELOW.

2. REMOVE A 3' WIDE STRIP OF PAVEMENT AND BASE ROCK IN FRONT OF THE NEW GUTTER A MINIMUM OF 8" DEEP TO PROVIDE ROOM FOR
FORMS. REPLACE BASE ROCK AND RE-PAVE AFTER THE CONCRETE HAS CURED SUFFICIENTLY TO ALLOW WORK BUT MITIGATE DAMAGE TO THE
NEW CONCRETE. HMA PATCH SHALL MATCH EXISTING THICKNESS, BUT NOT LESS THAN 4" FOR LOCAL STREETS, AND NOT LESS THAN 6" FOR
COLLECTORS AND ARTERIALS.

3. WHERE A DRIVEWAY APPROACH EXCEEDS 16' IN WIDTH, A CONTRACTION JOINT SHALL BE PLACED ALONG ITS CENTER LINE.

4. FOR ASPHALT STREETS, REMOVE EXISTING CURB & GUTTER SECTIONS, FOR CONCRETE STREETS, THE EXISTING STREET SHALL BE SAWED
FULL DEPTH ALONG THE GUTTER LINE & THE CURB & ALL PAVEMENT UNDER THE CURB REMOVED.

5. A 1/2" MAXIMUM LIP SHALL BE PROVIDED AT THE GUTTER LINE OF THE APPROACH.

6. DRIVEWAY APPROACH WIDTHS:
RESIDENTIAL: 10' MIN TO 24' MAX.
MULTI-FAMILY:

TWO WAY: 16' MIN TO 24' MAX.
ONE WAY: 10' MIN TO 12' MAX.
COMMERCIAL/INDUSTRIAL:
TWO WAY: 24' MIN TO 32' MAX.
ONE WAY: 12' MIN TO 16' MAX.
ALLEY: WIDTH AS DIRECTED.

7. DRIVEWAY APPROACH SHALL BE CEMENT CONCRETE WHERE CURB AND GUTTER EXISTS. CONCRETE STRENGTH SHALL BE 4000 PSI FOR
ALLEYS, COMMERCIAL, INDUSTRIAL AND MULTI-FAMILY UNITS, AND 3000 PSI FOR ALL OTHERS.

8. DRIVEWAY THICKNESS SHALL BE 8" FOR ALLEYS, COMMERCIAL, INDUSTRIAL AND MULTI-FAMILY 4 UNITS AND GREATER, AND 6" FOR ALL OTHERS.
9. BASE ROCK FOR DRIVEWAYS SHALL BE CSTC, 4" THICK, EXCEPT BASE ROCK FOR ALLEYS SHALL BE 8" THICK.

A PERMIT MUST BE OBTAINED FROM THE OFFICE OF THE CITY ENGINEER PRIOR TO CONSTRUCTION IN THE CITY RIGHT-OF-WAY. THE ENGINEERING

OFFICE MUST BE NOTIFIED PRIOR TO BEGINNING CONSTRUCTION. T.S.

STANDARD PLAN NO.

CEMENT CONCRETE DRIVEWAY APPROACH
CITY OF KELSO | CITY ENGINEER APPROVAL: Michael Kardas, P.E.

KST-080-21

DEPARTMENT OF DATE:
COMMUNITY DEVELOPMENT
& ENGINEERING % MAY 2021
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‘ HMA %" PG58H-22* * SINGLE FAMILY AND DUPLEX: 3"
MULTI-FAMILY: 4"
6" CRUSHED SURFACING, TOP COURSE COMMERCIAL AND INDUSTRIAL: 7"

SECTION "A-A" - ASPHALT

BEVEL CUT BOTH ENDS @ 3:1

DRIVEWAY WIDTH, W
SEE STD. PLAN KST-080

1" MIN—=] F}M w I——1"MIN.
/M CULVERT PIPE

PIPE LENGTH(L) ‘
L=W + (Dx3) x 2 |

| O —f

L = LENGTH OF CULVERT
D = DEPTH (DRIVEWAY SURFACE TO BOTTOM OF PIPE)
W = WIDTH OF DRIVEWAY

CULVERT PIPE INSTALLATION
SECTION VIEW

NOTES:

1.

CULVERT SHALL BE PLACED IN ROADSIDE DITCH ALIGNMENT, MATCHING DITCH ELEVATIONS AT ENDS OF PIPE.
CULVERT PIPE SIZE PER DESIGN, 12" DIAMETER MIN.

CULVERT PIPE MATERIAL SHALL BE HIGH DENSITY POLYETHYLENE (HDPE) - DOUBLE WALL, CORRUGATED EXTERIOR / SMOOTH INTERIOR

N.T.S.

STANDARD PLAN NO.
ASPHALT DRIVEWAY APPROACH, NO CURB

KST-090-21
CITY OF KELSO | CITY ENGINEER APPROVAL: Michael Kardas, P.E.

DEPARTMENT OF DATE:
COMMUNITY DEVELOPMENT
& ENGINEERING % MAY 2021




R/W

5 ——= \ ~——25
T

S “““7;) 77

MAILBOX, HYDRANT, POLE O

OTHER SIDEWALK OBSTRUCTION

PLAN VIEW

NOTES:

1.  MAILBOX LOCATION IS SUBJECT TO
APPROVAL BY THE POSTMASTER.

2. THE SIDEWALK WIDENING SHOWN IS
REQUIRED AROUND MAILBOXES, POLES,
HYDRANTS AND OTHER OBSTRUCTIONS IN
THE SIDEWALK.

3. W=WIDTH PER CITY OF KELSO STANDARD
PLAN KST-070.

N.T.S.
s G o OBS CTIONS STANDARD PLAN NO.
IDEWALK WIDENING AROUND OBSTRUCTION
KST-100-21
CITY OF KELSO CITY ENGINEER APPROVAL: Michael Kardas, P.E.
DEPARTMENT OF DATE:
COMMUNITY DEVELOPMENT MAY 2021

& ENGINEERING X




2" TYP—[

N— #4REBAR AT 12"

O.C. EACH WAY
1.5' | 1.5'
NOTES:
1. CONCRETE SHALL BE CLASS 4000.
2. CONSTRUCT CONTRACTION JOINTS AT 10' INTERVALS.
N.T.S.
STANDARD PLAN NO.
CEMENT CONCRETE VALLEY GUTTER
KST-110-21
CITY OF KELSO CITY ENGINEER APPROVAL: Michael Kardas, P.E.
DEPARTMENT OF DATE:
COMMUNITY DEVELOPMENT
& ENGINEERING X MAY 2021
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SUPPLEMENTAL TO STANDARD PLAN
A-40.15-00

Modify sheets 1 and 2 of the Standard Plan as follows:

Notes:

1. Delete reference to premolded joint filler in the Standard Plan. Where join
with premolded joint filler are shown on the Standard Plan, construct a contre
joint, except, wheithe isolation area is constructed as a separate pour, constr
a construction joint.
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SUPPLEMENTAL TO STANDARD PLAN
FO.1204

Modify the Standard Plan as follows:

Notes:

1. Construct a 6" thick layer of compacted CSTC under all curbs and gutters.

2. Delete reference to premolded joint filler and expansion joints in the Standard Plan.
Where premolded joint filler or expansion joints are shown on the Standard Plan,

construct a contraction joint, except where the new concrete abuts existing concrete,
construct a construction joint.
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SUPPLEMENTAL TO STANDARD PLAN
FaA.16-00

Modify the Standard Plan as follows:

Notes:

1. Construct a 6" thick layer of compacted CSTC under all curbs and gutters.

2. Delete reference to premolded joint filler and expansion joints in the Standard Plan.
Where premolded joint filler or expansion joints are shown on the Standard Plan,

construct a contraction joint, except where the new concrete abuts existing concrete,
construct a construction joint.

3. Catch basin and grate type shall be as shown in the project specific plans and special
provisions.



uoynpodsuni] jo juswpupdeg ajpig uobuiysopn &
¥IINIONI NOIS3A 3LVIS
Wd LT'T910T 6T unf ‘ggmu
Jor ‘aouadie) §
NOILVOIT19Nd ¥Y04 d3A0dddY
133HS | 40 | 133HS

€0-CL°07-d NV1d QAVANVLS

Bso0

dINIVY 3N 13711V Vvd

5]

AV 61:L 910T T unf
109§ “I[[2Z

LINIT AVd 9 1371VVd 3dAL
M3IA DM LINOSI

9 310N 33S ~ LINIT Avd .49 13TTvdvd
IdAL dAVH 94N 3134ONOD ININFD.

(AVAMDITYM 40 MOV4E 1V SNIavy 3AISNI ONOTY)

@ NOILD3S

. 6 LON 33S
01'0¢-4 NV1d QYVANVLS 335 ONIANYT
~ ((dAL) LNIOF NOISNVdX3 (NI) .8/€ ~ 84NO NvI41S3d3d
dINVY 88ND
| T - A
£ 3LON 33S ~ (XVIN %E'8) YHOMNYOA _ .
/NDIS3IA Y04 AIANINNODTY HILLY1H HO %L X ¥ ¥ N ¥
(XVIN %2) MHOMINYO4/NOISIA Mv3da 3avHO
HO4 AIANINNODTY HILLV1H HO %St
b ¥ YAl Mv3yg 3avEO
NOILOIMIA ¥IHLIF NI 3dOTS
£ 3ALON 338 SNYId LOVHINOD 338
anN3o31 T (dAD XY .0 S NIN.O - i

‘urejal 0} |els}eW ou aq ||IM 8Jay) pue Buipue Jo duwey
ginD 8y} se uoneAs|e awes a8y} Je aq |Im BuipueT Jo/pue dwey gind
8} JO Yoeq ay} Je soeLns punob syl yI peliwo g Aew gin) uewiseped ‘6

"y 1-8 suopesydadg
pJepuelg 89S ‘ysiul} Woolg e aAledal |leys sbuipue pue sdwey quiny ‘g

‘Remy|iem
8y} Jo yoeq ay) Buoje snipes apisul 8y} UO painseaw S| Yjbus| "Xxew }00)-G|
8y} ‘snipel B Uo pajonJjsuod si dwel B Usyp) ‘Juswiainseaw "Xew J00)-G| a8y}
ul (s)Buipue| Bumnge apnjoul 10U O 188} G| JO SoUBISIP |EJUOZIIOY B I8N0
yemapls ayy ojul yojew o} dwel Jo doy o} dwel Jo wopog wolj adojs Jueysuod
a|buls B as "9%¢’'Q pPavoxe 0] pamoje sI dwel qind ay) Jo adojs Buluunis sy}
‘yibua| "xew 3004-G| ay) bulAjdde usypp “(sue|d 10e4U0D Byl Ul UMOYS
3SIMIBUJO0 SS8|UN) 188} G| peadxa 0} palinbal jou si yibus| dwey qinn ayl /L
‘SY|EMBPIS JO ‘gIND uelsaped
‘JayINo pue ging pessaldaq ‘Jeing pue qind ‘ging jusdelpe sy}
apnjoul jou seop - adA] dwey ging 8}81ouo) Juswe), way pig 8yl 9
MEmapIs JO jJuswade|d pue Yipim Joj Sue|d JOBJJUOD 988
‘S|ielad M[emMapIS 8}8I0u0) juswa) o) 01°0€-4 Ueld plepuelsg 8sS g
‘s|ielep gqun) uelsepad
pue ‘Jepno pue gqingy passaldeq Jepno pue qingd ‘qind 10y Z1°0L-4
ue|d piepuelg 893 "palyioads ubisep qind 8y} Joj Sue|d Joelju0) 89S ¥
‘Aempeod 8y} 0} s}o8uUU0d BuipueT 8y} aI1sym Jepns pue gind
passaldaq ayj ul Jo ‘Buipue 1o dwey qin) 8y} jo Jed Aue uo sesueu
-aundde Jayjo 10 ‘SIBA0D $S802Y ‘sexog uoiounp ‘sbunjels aoeid jou oq ¢
"ysny} aq |leys seue|d aoepns Juadelpe om} ay) usemieq yesuq
apesb sy} jo yibus| sipue 8y} ‘N0 Pa|ed sI MyIHG AAVHED. 8I8UM T

‘SBUIYIBW Y[BMSSO0IO U} JO UIPIM BU} UIYHM PBUIBJUOD 8q Isnw Aempeol
8y} pue Buipue| 8y} U8aM}SQ UOIOBULOD 8Y} ‘SYIEMSSOIO paylew Iy |

S31O0N

9 310N ANV
¢L’0l-d NV1d QYVANVLS 33S
~ d311NO ANV 94ND d3Ss3dd3d

AVMAVvVOd
40 dOL

g 137VHvd 3dALl
M3IANVd

]

NIYMSSOHO

d311NO ANV 84N0 a3ss3dd3d 3 g4Nn9 40 30Vv4

0L'Sv-4 NV1d QYVANVLS 33S
~ 30V4dNS ONINJdVM 318vL10313d

ONIANV
6 310N 33S

~ gdND NVI4d1S3d3ad

SNV1d LOVYINOD 338
I~ "NIN .0 - ¥

LINITT AVd V 1371VAVd 3dAL
M3IA DI LIINOSI

9 310N 33S ~ LINIT AVd .V 1371Tvdvd
IdAL dAVY 94N0 JLI4ONOD ININID.

(AVMMTVM 40 MOV LV SNIavy 3dISNI ONOTY)

0 NOILD3S

01°0€-4 NV1d QAVANVLS 33S
ONIANY )

~ (‘dAL) LNIOr NOISNVdX3 .8/€
dINVd g4Nnd

diNVd g4Nd

N - . \_\“ *
/ ¥ ¥ ¥ X
MIVM3AAIS
yvy3yg IavHO AVIHd IAVEO
/ 310N 33S SNV1d LOVHINOD 33S / 310N 33S
(dAL) XVIN .0 - Sl ! ‘NIN.O- ¥ ! (dAL) 'XVIN .0 - Sl

@ NOILD3S

ONIANY N

6 3LON 33S ~ g4dNnd
NVI41S3d3d 31L34ONOD LNINID

'

N P

IRRIER | - ISR -
YN %06
MyI¥g 3aveO SNV1d LOVYLINOD 33S
| NIN.O- ¥ ,

SNV1d LOVHINOD 33S
~ 'NIN .0 -

dINVYd g4Nn0

‘00 'NIN .0 - ¥ A30VdS AT11VND3 LNIOr NOILOVHLINOD
3AINOYd.0 - 8 NVHL H3LVIYD SHLIONIT dAVY g9dND JO0d
1'0€-4 NV1d QYVANVLS 33S ~ (dAL) LNIOF NOILOVYLNOD AV

V 1371Vvivd 3dAL
M3IANVd

]

ATVYMSSOHD

0L°'S¥-4 NV1d QUVANVLS 33S
~ 30V4dNS ONINJIVM 318v10313d

d3LINS ANV g9dNO d3ss3dd3ad

g4dnd 40 304
0L°SY-d NV1d QYVANVLS 33S

v ~ 30V4dNS ONINYVM 3719v10313d SNV1d LOVYINOD 33S
~'NIN.O- ¥
diAVd g4N0
dINVd gdnd

H311NO ANV g4N0

—

”ﬂ
e l/’. d311N9 ANV g94Nn0

ONIANYT
01°0¢-4 NV1d Q¥VANVLS
33S ~ (‘dAL) INIOP
NOISNYdX3 .8/€
SNV1d 1OVYINOD 338
T~"NIN.O - ¥

MIvM3AAIS

ANIYM3AIS

01'0¢-d NV1d QYVANV.LS
33S ~ (dAL) LNIOP
NOISNVYdX3 (NI) .8/€

6 310N 33S
~ gdN3 NVI¥1s3d3d

1134Adin Nd34 ‘A9 NMvHd



uoynpodsuni] jo juswpupdeg ajpig uobuiysopn \K. ._.__>__|_ ><&
-

L8sca A ST:Z 9107 67 un § .éua@.\\h\“m M3IA JI41L3IINOSI

JJ9r “1ouadie)

NOILYOI18Nd d04 d3A0dddY
133HS | 40 | 133HS

€0-Y1L°0v-d NV1d QAVANVLS

dINVY NI NOILVNIEGINOD

NV 0T:L 910T ¥ unf §
100§ “I9[[97Z

/,/%@Msm\\ (AYMMTVM 40 Y0VE LY SNIavy IAISNI ONOTY)

@ NOILD3S

Y3IINIONI NOIS3A ILVLIS zo_._-<z_msoo mm>._-

9 310N 33S ~ LINIT AVd .NOILVNIGNOD
JdAL dAVH 84NO F13H4ONOD LNINFD.

0 NOILDO3S 6 ALON 33S ~ ('dAL) g4ND
9% ¥ SILON 33S ~ ¥3ALLND NVI41S3d3d 3134ONOD INIWIO
aNv 4n0 313YONOD INIWID

f\ F== -

AVMAVOY auls
40 40l ¥344na SNV1d
1OVHINOD 33S SNY1d LOVHLINOD 33S N
(dAL) NIN.O- € | NIN .0 - ¥ dNVY g9n0

‘00 'NIN .0 - ¥ A30VdS AT1VNO3 LNIOI NOILOVHLNOD
JdINOYHd .0 - 8 NVHL d3LVIIO SHIONIT dAVH g94N0 H04

01L°0€-d NV1d QYVANVYLS 33S
~ (‘dAL) LNIOr NOISNVdX3 (NI) .8/€

dINVd 8d4ND

ONIANV
diNvd gdnd « /

C¢L'0L-d NV1d QYVANVYLS 33S
~d311N9 ANV 94ND ad3SS3dd3d

01°0€-4 NV1d Q¥VANVLS 33S ~ ('dAL) INIOF NOILOVHLINOD AV

@ NOILD3S

ONIANV

9 310N ANV
dNYY g4ND

- — _— . | e e e o s a < E
< .y xl / 4 . < < )
*¥ L ; ¥ x AVMAYOY /N %0°S % =
40 dOL o5 WILNNOD * <|a * A
(XVIN %E°8) YHOMNYO/NDISIA % ¥ PVERE: E D) MAELLENL LD EL Mv3ug Z
1S3
404 GIANINNODIH HILLY1H |0 %S 2 / 310N 338 SNV1Id LOVYINOD 338 / 310N 338 3avyo S N A 2034
("XVIN %2) ¥HOMINHOA/NDISIA G . .0- .G f NI .0 - ¥ ¢ : 0- .5 !
404 QIANIWNOSTY YALIVTH H0 G 1 ¥ (AL S r NI (A S r AvIHE 3AVHO < 310N 338 SNVd 1OVHINOD 338 3135ONOO ININO
XYW .0-GL | NI .0 - &

NOILO3dIa Y3HLIF NI 3dO1S

aN3o3a1

‘urejel o} |elsrew
aq 10U ||Im al1ay) pue BuipueT Jo dwey giny eyl se UoleAs|e awes ay) je aq ||Im Buipue
Jojpue duwey qing ayl Jo %oeq oy} 18 80elNs punolb ayl JI pepiwo ag Aew gingy uel)sepad

"p1-g suonesysadg piepuels 995 "ysiuy Woolq e aAIe0al [jeys sbBuipue] pue sduwey gin)

‘Remy|lem

8y} Jo ¥oeq ay} Buoje snipes apisul 8y} Uo painsesw si Yjbus| "Xew }o0}-G| 8y} ‘snipes

B UO pajoniisuod si dwel B USYAA JUSWINSESW "Xew }004-G| ay} ul Buipue| Bumnge sy}
papn|oul Jou 0 '}93) G| 4O SJUEISIP |EJUOZIIOY B JSAO Y|BMIPIS Y} Ojul ydjew o} dwel Jo
doj o0} dwel Jo wopoq woJu adojs Juejsuod 9|buls B 8sM "%E'Q PE9IXS 0} pamojje s dwel
gJno ay} Jo adojs Buluunu ay} ‘Yibus| "xew 300}-G| ay} BulA|dde uaypp “(sueld 10equo)
BU} Ul UMOUS 9SIMIBY]O SSBJUN) 188} G| Paadxa 0} palsinbal jou si yibus| dwey qin) ayl

"SY|EM3PIS 10 ‘QIND UBLISBpad ‘I8N pue qin) passaldeaq ‘Jspng pue qind
‘qinD soelpe ay} spnjoul Jou saop , adA] dwey qun) 8}810u0) Juswa), way| pig syl

"Y|EMBPIS JO Juswaoe|d pue YIpim 1o}

sue|d 10BJUOD 883 S|iE}od Y|eMapIS 818J0u0) Juswe) o} 0L 0¢-4 Ueld piepue)g 993
'S|IEJOP 0IND UBLISBPad pue Japno) ‘quny pessaideq ‘Jeyng pue gin)

‘qIND 10} ZL'0L-4 Ueld piepuels 995 ‘paynads ubisep qINo 8y} o) sue|d Joeuo) 983

"Aempeod a8y} 0} S}oauUu0d
Bulpue| ayy alaym Jano pue qun) passaidag ay} ul Jo ‘Buipue Jo dwey qiny 8y} jo
ued Aue uo saoueusundde JBYlo JO ‘SIBA0D SS90y ‘saxog uonounr ‘sbunels aseld Jou oqg

"ysnyy eq ||eys seueld eoepns jusoelpe
oM} 8y} Usamiaq sealq apelB sy Jo YIBus| ainus sy} N0 Pa|iEd SI MYIHE IAVEO. 2ISUM

‘sBuIew %|eMSS0I0 84} JO YIPIM S} UIYIM pauleiuod
8 1snw Aempeol sy} pue dwel gino 8y} Usamiad UOI}OBUUOD BU} ‘'SHIEMSSOID paylew Iy

0L'Sv-d NV1d QY¥VANVLS 33S

~ 30V4dNS ONINYVM 319v10313d

J134ONOD LNIN3D

6 310N 33S

ONIANVT ~ g4no NvI¥1S3d3d
3134ONOD LNIWID
SNV1d LOVHLNOD
33S~ NIN.O - ¥ v

6 ¥344n9 HLIM
9 NOILVNIEGINOD 3dAL
M3IA NV1d
VL3A SNIavy g8Nnd
9% ¥ SALON 338
0L°Sb-4 NV1d Q¥VANVLS 33S
~¥3LLNO ANV g4¥ND a3ss3aydaa
@ Tivi3a 2 Ja3ss SWIVMSSOND ~ 3OVA4NS ONINYYM 318V.10313a
A
9% ¥ SALON 33S ~ ¥IALLND ANV SNV'1d LOVHINOD 335 9% v SILON 339
~ (dAL) di¥Ls ¥344ng = H3LINO ANV g4N9
a4NO ILIYONOD LNINID J13YONOD LNIWID
9
01°0¢-4 NV1d ¥VANV.LS 33S 6 ILON 33S
9% # SILON 33IS ~ ¥3ILLNO ~ (‘dAL) LNIOr NOISNVdX3 (NI) .8/€ ~ g4NnO NvIY1S3a3ad
G ANV g¥n9 a3ss3ayd3a 3134ONOD INIWID
SNV1d LOVYLINOD 33S
~ (NIN .0 - &) MIVYMIAIS HOLYIN
’ (dAL) 2
"dAL
b
H.£ \ s
P
e 01'Sb-4 NV1d QYVANVLS 33S @
~ 30V44NS ONINYVYM F19v10313d dINVY 84ND =<
o
. 6 JLON 33S m
4 ~ g4N9 NVI¥1S3aad diNVd g4Nn90 z
z
=]
)
m
—
|

S31ON



uoynpiodsuni] jo juswppndag aypjs uobulysopn ‘lhb
-wr
HIINIONI NOISIA JLVIS

00.L0- LEVY1L g

G2'60°0C0¢ -8ked
NOILYOI19Nd J04 d3AOdddY

133HS | 40 | 133HS

v0-S1°0v-d NV1d QAVANVLS

dINVY GaNJ
dVINJIANaddad

.00.20- €G:€¢:€} €¢'60°020C ®¥eq %{

J9j|9Z Hods Y Aq paubis Ajleubig

LINIT AVd g §VINOJIANIdd3d 3dAL
M3IA JIELIINOSI

v
/- 9 310N 33S ~ LINIT Avd

dVYINOIAN3IdY3d

ddAL, dNVY 94NO 3134ONOD INJNID

¢L'0l-d NV1d QYVANVLS 33S
~ d311NO ANV 94N0O a3ss3dd3a

LINIT AVd V dVINJIAN3IdY3d 3dAL
M3IA D14 L3INOSI

a TIvi3a sniavy gand

¥ 310N 33S ~ ¥3L1NO ANV
g94N0 3134ONOJ LNJW3D

¥ 310N 33S
~d311NS ANV 94NO d3SS3dd3ad

01°Sy-4 NV1d QYVANVLS 33S

( V ~ 3OV4dNS ONINJVM 319v10313d
, 9 310N 33S ~ 1IAIT AVd V. dVTINOIANIdd3d

JdAL, dAVY 94N0 3134ONOJ INJNID

@ NOILO3S

¥ 310N 33S
~ g4NO NVI41S3d3d
J134ONOD LNINED

dINvY g8Nn9 \\ ONIANYT
(XVIN %01) YHOMWHOINDISIA g y ——— — g/
HO4 dIANINNOIIY HALLVTd 4O %S'6 AVMAVOY 40 401 ¥ ¥ \\ ; : —
. . ¥*
4O4 onvﬁ‘Ewﬂ_wwmﬂmmBﬁ.ﬂm_%%wm ¥ ¥ YVIN %0°S Mv3da 3avyo N 01°0€-4 NV1d QY¥VANVLS 335
o - ~ INJW1VYIHL 3dOTS
I %2) SHOMINOLNG IS 4d01S H3INNOO JETTNEER SNV1d LOV¥INOD 33
. : : - . -
404 AIANIWNODIY ¥3LLYT4 80 %gt T Mv3dg 3avHO (dAL) XVIN .0 - Sb NIN.0 =
NOILOTHIA ¥3IHLIT NI 3dO1S 01'Sb-4 NV1d QYVANVLS 33S
(4344N9 HLIM NMOHS) ~ 3OV4¥NS ONINYVYM 318v.L0313a
aN3o31 g9 ¥VINOIANId¥3d 3dAL V ¥VINOIANId¥3d 3dAL
M3IA NV1d 00 NIN .0 - ¥ A3OVdS ATIVNOT LNIOI NOILOVHLINOD M3IA NV1d
30IN0¥d .0 - 8 NVHL ¥3LVIHO SHLONIT VY 83ND HO4
UIBIaI 0] [BUSIEW S 10U [IM B3Iy} pue Buipue Jo dwey 01°0€-4 NV1d QYVANVLS 33S ~ (dAL) LNIOP NOILOVHINOD AV
ginD 8y} se uoneas|s swes sy} Je g [im BuipueT] Jojpue dwey gind
2y} JO Yoeq oy} Je ooeyns punolb sy JI papiwo oq Aew gino ueliseped ‘6 J J
‘y1L-8 suonesyyoads MIVMSSOHD b JLON 33S MIVMSSOHD (‘dAL) g4n0 OL
pJepue}s 985 "ysiuly woolq e aAledal [jeys sbuipue pue sdwey qin) g ¥3LLNO ANV 99ND a3SSIUd3a D ~¥ALLNS ANV g4N9 d3SS3ydad E) 1371IvdYd a3™NSYAN
JuswWiaINSeaW "Xew }004-G| oy} ul Buipue| Bumnge 0L'Sh-4 NV1d QYVANYLS m,mm 7 g4N2 40 30vA4 [ | g
U} epnjoul Jou o 388} G|, 4O BOUEJSIP [BJUOZLIOY € Jeno Bulpue| 8y} ~ 30V4UNS ONINYVM 318v10313a 01'sh-4 NVd QYVANYLS 33S ) 88N2 40 30v4
ojul ydyew o) dwel jo doy 0} dwel Jo wonog woly adojs Jueysuod s|buls » 210N 33S _ ° ¥ JLON 33S ~ 3OV44NS ONINYVM 318V103.13d _
B 8S "%EC'Q PosIXe 0} pemojje sI dwey gin) ey} jo edojs Buiuuni syy ~ guND NYRLLSIa3u \ ~¥3LLNO ANV | wm..%ﬂ:m@mﬂf
‘ybus| "xew 1004-G| ayy BulAjdde usypp ‘(sueld 10esjuon ay) ul 8sIMIBYI0

UMOUS SS8jun) 188} G| pasoxe 0} palinbal Jou si yibus| dwey quiny eyl /L

‘SY|eMapIS JO ‘gInD
ueu}sepad ‘ePno pue qing passaideg ‘18Pno pue gqin) ‘qing jusdelpe
8y} apnoul Jou seop ,~  adA] dwey qiny 8)8Iouo) Juswa), Way pig 8yl 9
"Y|eMapis Jo Juswaoe|d pue Yipim 10} sue|d 10BIU0D
938G 'sjiejad YemMSpIS 8}3J0U0D Juswia) 10} 01°0€-4 Ue|d piepuels 88S G
‘S|lelep gun) ueLsapad
pue Japno pue qing) passaideq ePno pue gqund ‘qind 4o ZL°0L-4
ue|d piepuelg 995 ‘panoads ubisep qind 8y} Joj sue|d Joeluo) 88s b
‘Aempeo. ay} 0} S108UU09 )l alaym dwey
QN9 8y} 4o uouy Ul Jo ‘Buipue] Jo dwey qin) auj jo ued Aue uo saoue
-uspndde Jayjo Jo ‘SIBA0D) SS90y ‘sexog uonounp ‘sbunels aseld Jou oq ‘€
‘ysnpy 8q |leys saue|d adepns jusdelpe om} sy} usamiaq
Yesaiq apelB ay} Jo yibus| aius ay} 1o pajied st MyYIYF IAVED. dIBUM T

"SBUIYJBW Y[BMSSO04O 8U} JO UIPIM 8U} UIYHIM PaUIBuoD aq Isnw Aem
-peoJ ay} pue dwes gind 8y} USeMeq UONOBULOD 8U} ‘SHEMSS0ID payiew Iy |

S31O0N

31340NOD LNIN3D

(dAL)
H1d3d dAVY 94N0 Ol

g¥No HO ‘gdNnd

i g4N0 ¥O 'BYNO ,\
l

HOLVIN ~ HLAIM d344Nnd

‘NIN .0 - 7 ~ SNV1d
1OVHINOD 338

Mv3dg 3avdo

SNV1d LOVH1INOD 33S ~ HLdIM
diAVH 84N HOLVYIN OL1 ONIANVY'1
‘NIN .0 - 7 HLAIM dINVY 94ND

\\VT .
" SNVId 1OVAINOD 33S * ¥
~ (dAL) 8¥ND 40 MOvE OL ¥O ‘LN3SIHd Wy3NE 3avNO
41 “4344N8 ¥TYMIAIS OL NOILISNYYHL Mv3ug
3avyo 04°02-4 NV1d QYVANVLS
~ = 33S ~ (‘dAL) INIOP
01°0¢-4 NV1d QYVANVY.LS dINVY 84NnO _ NOISNVdX3 .8/¢
338 ~ (dAL) INIOF _ .
NOISNVdX3 .8/€ | (dAL) 3dv14
*

‘NIN .0 -7

~ SNVY1d LOVYLNOD 33S G 310N 33S ~ MTvM3dAIs

J134ONOD ININID

(dAL)
HLAIM MTVM3AIS OL
NOILISNVHL HLOOIS JdINOYd

‘NIN.O- ¥

§ 310N 33S ~ MTYM3AIS

~ SNV1d 1OVd1NOD 33S
3134ONOO IN3IN3D

MV3YE 3avyo

‘NIN .0 - v
~ SNV1d LOVYINOD 33S

ONIANV

dINVd g4nD
Mv3dg 3avdo |

ONIONY1 _

SNV'1d LOVHLINOD 33S ~ H1AIM dIAVH g4N0
HOLVIA O1 ONIANV1 'NIN .0 - ¥ HLAIM dIAVH 84ND

113AdlT N34 ‘A9 NMvEd



d 6T:C 9107 6T ung Hof ropmrfivy)
JJar “uade)

NOILYOI18Nd d04 d3A0dddY
133HS | 40 | 133HS

€0-91L°07-d NV1d QAVANVLS

dINVY GiNJ
NOILLOIAUIA FTONIS

NV 1T:L 910T yT unf
109§ “Id[]9Z

/310N 338

(XVYIN %€"8) XHOMINYO4/NDISIA

Y04 GIANIWNOITY ¥IALLYTH HO %S L ¥ ¥
(XVIN %2) MHOMNMO/NOISIA %
HO4 AIANIWNOOTY ¥IALLYT4 4O &'}
NOILO3YIA ¥3HLIF NI 3dO1S
aN3o3a1

"ulejal 0} |eusjew a4 jou ||Im alsy) pue Buipue Jo dwey
Qun9 8y} Se uoljeAs|@ awes ay} je aq |im Buipue Jojpue dwey gin)
93U} JO YOoBq 8y} 1B 92euNs punolb ay} i psjiwo aq Aew giny uelsapad

‘Y 1L-g suoljeosyyioadg
pJepuelg 995 "ysiuly Woolq e aAiedal |leys sbuipue pue sdwey ging

199} G| JO souelsip

|EIUOZLIOY B JOAO MY|BeMapIS 8y} ojul yojew o} dwel jo doj o] dwel

JO WoNog wouy adojs Jueisuod 9|buls B s "%¢ g PO9IXd 0} pamo|e

sI dwel qind ay} Jo adojs Buiuuni ay) (jemapis 1o Yoeq Woll painseaw)
yibus| ‘xew jo0}-G| ay buiAidde uaypp ‘(sue|d 10B5U0D BY} Ul 8SIMIBYI0
UMOYS SS8|un) 188} G| paaoxa 0] palinbal jou si Yyibus| dwey qin) syl

"Sy|emepIS Jo ‘qino
uellsapad ‘1epno pue ging passaideq ‘1epno pue ging ‘qing jusoelpe
8y} apnjoul Jou saop .. adAl dwey qund 81840u0) Juswan, way| pig syl

“W[eMapIS JO Jusweoe|d pue YipIm Jo} sue|d 10enuo)
299G 's|IB}a( Y|emMapIS 81aI10uo) JUsWa) Jo) 0L°0S-4 Ueld piepuels 89s
‘g|IeI9p gIny uelsapad

pue Jauno) ‘qung psssaidaq ‘Jenne pue ging ‘qund o) ZL'0L-d4
ue|d piepuelg 233 ‘palioads ubissp qINo 8y} Joy Sue|d 10BJiuo) 89S

¢

‘Aempeo. ay} 0} S}oauuod Buipue] ay} aiaym Japng pue ging
passaidaq ay} ul Jo BuipueT Jo duey gqind ay) Jo Jed Aue uo saoue
-uapundde Jayjo Jo ‘SIBA0D $S822Y ‘sexog uonounp ‘sbunjels aoejd jou oq

‘ysny} a9 ||eys seue|d soepns jusoelpe om] syl usemiaq
yealq epesb ay} jo yibus| aijua 8y} ‘N0 pa||ed si MYIHG IAVYD, SIBUM

"SBUD/BW %[EMSSO0IO 8} JO YIPIM 8} UIUIM PauIBuod a4 jsn Aempeol
8y} pue BuipueT 8y} Usam}ag UOIOBUUOD BU} ‘SHIEMSSOID payJew 1y

‘paniwlad
10U S| UoloalIp auo ul Buissoso uelysapad aleym pasn aq o3 si ueld siyl

uonppodsuna O jJusdwpIn [=11e) uojbul D, \. I—I—E—l— ><m I—I—E—l— ><m

yopodsuni] jo y ppdaq aypis 1BuIysO Ih g NOILD3IYIA I15NIS IdAL Tiviaa V NOILO3HIA FTONIS 3dAl
¥IINIONI NOIS3A 3LVIS

B0 M3IA DM LINOSI N M3IA JI¥13INOSI

WSOl

AdVA
AVIN sSniavd

319NV .06

G 310N 33S ~ ¥311NO
ANV 94N d3ss3dd3ad

g4NO NVI4LS3d3d

H3INJOD
sniavy (NI .b

N
9
L

\ 0L'Sy-4 NV1d QHVANVLS
33S ~ 30V44NS
ONINYYM 318v.L0313a
3LON 335
~ LINM AVd .8 NOILDOTHIA ITONIS 3dAL

dINVH g4NO 3134ONOD LNINID.

/. 310N 33S
~ LINIT AVd .V NOILO3YId FT1ONIS IdAL
dAVY 94N J13H4ONOD LNINFD.

@ NOILO3S

"00 'NIN .0 - .7 A30VdS ATTVNO3 LNIOI NOILOVHLINOD
3AIAOYd .0 - 8 NVHL ¥31VIHO SHLIONIT dAVH gdNJ YO

(AVMMIVM 40 YOVE LV SNIavy 3AISNI ONOTY) 0104 NV1d Q¥VANVLS 33S ~ (dAL) LNIOT NOILOVHLNOD A_v

0 NOILD3S
NIONY = dINVY 94N Z1'0l-4 NV1d QYVANVLS 33S 3
dINVY 84N0 9 / 2l ° ~¥3LLN9 ANV 84N9 a3SSTYdIa / ONIGNYT / 3 dINVY 84ND
— _;., T DAY — T I T
= _ ¥ } AVMQYOY x|
\ X ¥ 40401 9 310N 338
9 310N 338 9 3LON 338 TN %0 ~MIYM3AIsS
~ MIVM3aAIS ~MIVYM3IaIs °
Wy3ug 3d401S ¥3LNNOD Mv3I¥g 3avyo
Zavas Mv3dg 3avyo
Mv3dg 3avyo Mv3Idg 3aveo W3NG JAVHO 8 31ON 33§
8 J1ON 33S 8 J1ON 33S (dAL)
I(dAL) XYW .0 - GL (dAL) XV .0 - GL! 01°Sv-4 NV1d Q¥VANV.LS 338 XYIN .0 - Gl |

~ 30V44NS ONINYVYM 318v.L0313d

173AdiT Nd34 ‘A9 NMvHd

0l
‘6
g9 NOILDO3HIA ITONIS IdAL V NOILD3HIA ITONIS 3dAL
M3IA NV1d M3IA NV1d a34no
auno 40 30v4
40 30v4 NOIS 34NSOTD NDIS 34NSOT1D
dWVd 8dNO ONISSOND NVINLS3a3d diNv ¥NO ONISSOMD NVIN1SIa3d
g G 3LON 338 § 31ON 338
~¥3LLND ANV 9¥ND ‘l ~ ¥3L1NO ANV 84N3
\
0L'SP-4 NV1d Q4VANVLS 335 — W didLs 01'SP-4 NV1d A¥VANVLS 335 " SNVd LOVYLINOO
y 30V44NS ONINYVYM 379vL0313a ¥344N9  39V4HNS ONINYYM J1avLo313d . /\ 33S ~ dIY1S ¥344ng
1 0 =
o) 93ION3IIS ©
z & ~Mivmaals 3 ®
' » ’ 0- S @
9 5% \M\"J NIN .0 qmum “‘M‘\ o
= | o .£ > = =
= PATEILANAT .S - T
A — X :
- | NIN.O - S , T,
e . (dAL)
0L 310N 33S 01°0¢-4 NV1d Q4VANVLS d.€ NIN 0 - S 9 3LON 33s
~ g4N9 NvVI4LS3a3ad 33S ~ LNIOr NOISNVdX3 (NI) .8/€ ~MIVM3aIs
v ONIANY1
ONIANY 01°0¢-4 NV1d
ﬂ,__x._w pvo“q _N.__E_w\w w_m__wim_o_m HOLVI Ot 3LON 338 QYVANV.LS 333 ~ INIOT
. ) a0 ~ g4N9 NvI¥1S3a3ad NOISNVdX3 (NI) .8/€
' dANVd gd4Nnd 0L 31ON 33S
. ~84ND NVI¥1S3a3d I e oy N 338
¢ \ SNV1d LOVHLINOD 33S MIYMIAIS HOLYIN
QLS "NIIN .0 & ~ HLAIM
N aina MIYMIAIS HOLYIN

S310ON



(9 3LON 338)
wonpodsuniy jo jwewindeq eiois uoibuysoy, M7 NOILOANNOD HLVd 3SN-AI¥VHS S3ANIT3AAINS LNIW3OV1d ONISSOMD AVONTIVY NVINLSIaad dINVY g9N2 13T1vavVd
Y¥33INIONT NOISIA ILVIS - N _ ONIANV1 |
e 2910z . 40 HLAIM
wasezonzsint - ffof aporfivg) 537 SILON 338 AV TV € 310N 33S ~ (SMa) 30v4uNS K %mmn_w_ m_w wv_o<m_
Bor o . — ~(sSma) 3ov4dns ¥0 Hlvd
NOILVYOIT19Nd d04 A3A0dddY v > ONINYVM 318v10313a ONINYVM 319v10313d
AT
133HS L 40  133HS N« ®
- = / > TIvy
C€0-0L°SP-d NV1d QAVANVYLS 3 N 2903 s /
¥3dIN0OHS INIW3AY aNv-si .
ADvAINS S ¥3ALLITdS 1NOSVANNOY ;o
ONINMVYM 371aVv.103.13a AVMOITIM. | — \ )
Hen HO Hlvd (dAL)
: : 3SN-Q3UVHS -
N s nw_%%w___wm § N HONOYHL-LNJ 40 H1AIM R -0 R AVAMTVA ONIANY AV YA
alo dNVY 84ND dVY 84ND

. SE (9 ILON 335)

(dAL) AVMMTYM % /% ¥ STLON 338 (4N 40 YOvd WOY4 14 G < ONIANY

m._o HLVvd 3sn / ~ (SMma) 3ov4dns ANV 99N9 NIIMLIG MvIdd Iaveo)
Q3"VHS 40 HLAIM ; ; ONINYVYM 318v103130 dINVY g¥ND NOILOINHIA TONIS

HONOYHL-LND NVIa3w Z 310N 33 Z 310N 338

~ g4dNnd 40 Xovd ~gdNnd 40 Xovd

| | € 310N 33S ~ (SMA) IoV4UNS
€ 310N 33S ONINYYM 3719v.L0313a
~ ('dAL) 30V4dNS

N

m n S

N

1134AdalT Nd34 ‘A9 NMvHd

AVAMNTYM HO ‘ONIANYT
ONINYVM 318v10313a A
) HONOYHL-LND ANVISI \/
(9 3LON 33S) AV TYM \/ AVAMSTYM
dINVY 98N2 ¥YINOIANIdY3d 40 HLaM %
Z 310N 33S
~ g4NJ 40 Yova . 3% dINVY §dNO
~ g4N9 40 Movd ¢ 310N 335 dNVY gdND 40 HLAIM T13AVYL @ m m
€ 310N 338
~ ('dAL) 30V44NS ~ (SMQ) 3oV4dns W%w%u m_m_wxoé 40 NolLo3¥Id ONIANYT
ONINYVM F78v103130 ONINYVM 378v10313a (9 3LON 33S)
(89N0 40 ¥OVE NOYH 14 G S ONIANVT
% ANV 88N NIIMLIg Yv3I¥d 3avy9)
‘NIN .0 - 2 ENCal! ENLal! dINVY g8ND NOILO3NIA ATONIS
PN g4n0 40 Movd
(dAL) - dINVY 84N0 ¥ 310N 338
HONOYH1-LND 40 HLAIM ~ (SMQ) 30V4dNS -
- ONINYVM 378v.L0313a "
(dAL) HONOYHL
"yealq apelb ay) anoge Apoalip dwes quno ayl Jo Wonogq - \/
ay) uo aoeng Buiule) a|geIoe)eq oy a9eld ‘spuiod [je Je qund JO YOBg BU) WO Y G ~1N3 40 HLdIM AVMOITYIM ATV \/
03 |enbs 1o uey} sso| sI Buipue| sy} pue dwel qind sy} usamiaq yesiq spelb sy usypy g Mm&ﬂ.%ﬁ = . / AVMMTYM
‘|leJ 8y} Woly soue)sip palinbal ayy UIYIm pue dwes sy} Jo WoRod sy} ONIONY
18 8q Isnw aoeung Buluiep) 8|ge1o8leq eyl Jo uoneool ay) ‘padinbal st dwes quino ey 8 I1ON 33S / ONIANYT dINVY g4ND
138440
‘g|ie1ep dwes gind pue Y[emapis 10) sue|d piepuelg 98 - w|©
leiep g pue A PIS 10} Id PIEPUBIS 895 9 TIvV13A 30VAENS ONINYVYM 319v.10313a PR
"abpa juswaned ayj 1e paoe|d aq |jeys aoeung Buiuiep) ajgelsieq AVMSITYA 8
8y} ‘uonoauuod yied asn-paleys e se yons ‘uasaid jou ase Japnb pue qind j| G HO HONOYHL-LND 'ONIANV]
‘dINVY g9nD 40 HLAIM OL HOLVI ¥3LLNO ANV 88N0 STIVL3ad INOA ad3LVONNNL
‘|eAeJ] JO uonoalIp ay) 0] [3jeied aq 0] paublje ag |jeys SSWop paledouni] Jo SMoJ 8y {
m o o 0 oeq s e e oS SR 2
apeib ay) o1 Jejnoipuadiad eq o) paubije aq ||eys SeWop Pajesun) Jo SMoJ @ :
p yi o1 1gnaip q 0] paublje a9 |ley P psy 14 urL ¢ ONIOVAS INOA GILYINNAL
‘(J]eued SAAQ BY1 JO SJauI0D Buipes| ay) Je painsesw) papiwied SI qINd 8y} JO Yoeq @ NOILDO3S
8y} WoJ seyou| Z 0} dn Jo souBlLeA B ‘SA SU) PUNoJe Jepiod 8)aiouod e salinbal mz._o.__ﬂ_w_._.m_w_w _ .20 | .zo |3
SMA Palosjes 8y} Jo JaInenuUBly 8y} | uondeoxg ‘jaued SAQ U3 4O Jajusd ey e ~ NN AO - Z szmh%azom_u_m%xo%_ o1 | s0 [a JNOQ A3LVONNYL
painseaw qind 8y} JO YOBq 8y} pue SAQ 8yl usamiag deb youl Z B uey} iow ou Y)m R }
pue ‘qino ay} Jo Yoeq ay) o} Jusdelpe paoe|d jaued SAAQ U3 JO Sleulod Buipes| om) «060 | .5¥0 | D ﬁo 4 v
8y} YIm ‘quno jo oeq ayj Je peoeld 8q |leys (SAQ) 8oeung Bululep) o|geosieg 8yl g — | .990 |9 F '
: : I A
‘paniwIad sI S\ BU} JO BpIs yoes uo € 310N 33S / AVMM VM ¥O HONOY¥HL SOve | .09 |V |L7
sayoul Z 0} dn o aouBLIBA B ‘SN SY} PUNOJe Japiog 8)aJouod e salinbal SANG BY) ~ (SMQ) 3ov4dns ~LNJ 'ONIANVT dAVY 84Nn0 XYIN | NI L ﬁ 3
Jo Jainyoejnuely 8y} J| :uondeoxg “s|qeoldde se soueliua Aempeo. Jayio Jo ‘Buipue) ONINYVM 318v10313d 2
‘dwies gIno 8y} Jo YIpIm [Ny BYY pusixa |leys (SAQA) @0e4nS Buiuiepn sjgejosleq 8yl |

S31ON AN



SUPPLEMENTAL TO STANDARD PLANZS
F-40.1203, F40.14-03, F40.15-04, F40.16-

Modify the Standard Plan as follows:
Notes:
1. Construct a 4" thick layer of compacted CSTC under all concrete.

2. Delete reference to expansion joints in the Standard Plan. Where expansion joints
are shown on the Standard Plan construct a contraction joint, except where the new
concrete abuts existing construct a construction joint.

3. Araised edge per WSDOT Standard Plan F-30.10-03 may be constructed instead of
pedestrian curb.

4. The depressed curb and gutter abutting the width of the curb ramp shall have 0" height.

5. Pay limits for curb ramps are modified to include the pedestrian curb/raised edge,
where shown in the plans. The measurement of the area of pedestrian curb/raised edge
included in the pay limits will be limited to the surface area of the top of the pedestrian
curb/raised edge. Modify note 6 to delete "Pedestrian Curb".



12"

NOTES:

24"-36"
VARIES

1. SIGNS SHALL COMPLY WITH MUTCD W16-8P AND W16-8aP. THE LENGTH OF THE SIGN
WILL DEPEND ON THE LENGTH OF THE STREET NAME.

2. SHEETING SHALL BE HIGH INTENSITY GRADE.

3. LETTERING SHALL BE WHITE AND BACKGROUND SHALL BE GREEN. LETTERING AND
BACKGROUND SHALL BE HIGH INTENSITY OR BETTER.

4. MOUNT ON TYPE ST-2 SIGN SUPPORT PER WSDOT STANDARD PLAN G-24.50-05.

N.T.S.

STANDARD PLAN NO.

STREET NAME SIGN KTR-010-21

CITY OF KELSO
DEPARTMENT OF
COMMUNITY DEVELOPMENT
& ENGINEERING

CITY ENGINEER APPROVAL: Michael Kardas, P.E.

DATE:
% MAY 2021
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SUPPLEMENTAL TO STANDARD PLAN
G-20.10-02

Modify the Standard Plan as follows:
Notes:

1. Delete the "7' min" dimension, where shown, to the bottom of the signs and replace
it with "7'0" min to 8'0" max".
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SUPPLEMENTAL TO STANDARD PLAN
G-24.50-05

Modify the Standard Plan as follows:

Notes:

1. Type ST-2 Sign Support with 2" square PSST and 2 1/4" Lower Sign Post Support
shall be used.

2. Where shown on the plans, signs shall be mounted with a surface mount
base anchor. The base anchor shall be perforated 12 gauge galvanized
steel with minimum base dimensions of 7"x7", and with a square sign post
support stem height of 8" or greater. The base anchor stem shall be perforated
with perforation size and spacing matching the post.

3. Delete the "7' min" dimension, where shown, to the bottom of the signs and replace
it with "7'0" min to 8'0" max".
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SUPPLEMENTAL TO STANDARD PLAN
J-28.30-03

Modify the Standard Plan as follows:
Notes:

1. Anchor bolt lengths shall be as recommended by the manufacturer.
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CHAPTER 5 - DRINKING WATER

5.010 General

Any extension, modification of, or connection to, the water system must be approved by the
City, and design must conform to the requirements and standards of the Department of Health,
the most current version of the Kelso Water System Plan, the KEDM and AWWA. Applicant
shall pay the cost for any Water System Plan amendments required by the Washington State
Department of Health, or City Engineer.

All proposed water main extensions shall comply with the City's requirements for development,
water quality and pressure zones, and fire protection. It is the Applicant’s responsibility to
determine that adequate water for both domestic use and fire protection is attainable. The
Applicant must show in the proposed plans how water will be supplied and whether adequate
water volumes at acceptable pressure and velocity will be attained in case of fire. A hydraulic
analysis of the system may be required if it appears that the system might be inadequate. A
meeting with the City Engineer will be required prior to completion of the hydraulic analysis to
help determine minimum requirements for the report. When directed by the City Engineer, the
Applicant's Engineer shall provide a "pressure available” chart on the water system plan sheet of
the construction plans. This sheet shall indicate the calculated pressures theoretically available to
each lot during static and peak demand periods based upon an analysis of the system.

Anyone who wishes to extend or connect to the City’s water system may contact the City for an
estimate of water extension/connection fees. All fees and charges related to development will be
in accordance with the latest requirements of the KMC.

Prior to issuing building permits and the setting of any water meters, all public improvements for
the development must be completed and approved, right-of-way or easements conveyed to the
City, as-built record drawings submitted and approved and all applicable fees paid.

Building permits will not be issued for any project until the required fire protection facilities,
minimum required fire flows and emergency access, meeting the International Fire Code
Requirements are completed and accepted.

5.020 Main Line

A.  Sizing. All water mains shall be sized according to the most recent Water System Plan.
The minimum water main size shall be 6 inches in diameter where looped. Larger-sized mains
are required for dead-end lines and in specific areas outlined in the current Water System Plan.
Nothing will preclude the City from requiring the installation of a larger-sized main than shown
in the Water System Plan if the City determines a larger size is needed to meet fire protection
and domestic requirements or for future service.

B.  Blow-offs for Dead End Lines. Dead-end mains, when permitted, shall be 8 inches in
diameter to the final hydrant. A blow off assembly will be required at the end of the line unless
terminated at a hydrant.

C. No Additional Service Allowed on Two (2) Inch Mains. Additional units may not connect
to existing 2-inch diameter lines.
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D.  All water main and fire service connection pipe shall be cement mortar-lined ductile iron
pipe conforming to AWWA C151 Class 50, or HDPE pipe meeting the requirements of AWWA
Class 200, C901, and C906. Cement mortar lining shall meet the requirements of AWWA C104.
Non-restrained joints shall be rubber gasketed, push-on type or mechanical joint, conforming to
AWWA C111.

E.  Water mains shall be extended through and to the extremes of the development. Looping
may be required to meet fire flow requirements or provisions of the most current Water System
Plan. All water mains that may be extended or looped shall end with an approved gate valve and
MJ plug.

F. Water mains shall be designed so that flow velocities do not exceed 7 feet per second during
any flow condition to reduce the chance of water hammer. Pressures of not less than thirty (30)
psi or greater than ninety (90) psi shall be maintained in the main during peak demands.

H. Rights-of-way or easements within the Development site shall be conveyed to the City for
access and maintenance of all water systems, and other related facilities which will be
maintained by the City. The minimum widths of rights-of-way or easements shall be as follows,
although the City Engineer may require increased widths when necessary to insure adequate area
for equipment access and maintenance:

1. All easements for water mains shall be a minimum of twenty (20) feet wide for pipes less
than 10 feet deep.

2. For pipes ten feet deep and greater, the width of easements shall be equal to or greater than
the numerical value of twice the depth of the pipe invert measured from finish grade plus
the outside bell diameter of the pipe, but not less than 20 feet.

3. Pipes shall be centered within the right-of-way or easement;

4. Easements for lift stations, vaults or other facilities shall be dimensioned as directed by
the Director.

No buildings or other structures that prevent access are permitted within rights-of-way or
easements. Gates of sufficient width to provide access by maintenance vehicles shall be
provided in fences crossing rights-of-way, but not less than twelve (12) feet wide.

When possible, easements for apartment complexes or commercial/industrial
developments shall be in parking lots, private drives, or similar areas that allow
unobstructed vehicle access for maintenance.

I.  Within easements outside of City ROW, at each bend in the water main a bend marker shall
be placed indicating the angle of the bend and direction of the water main each way. Bend
marker posts shall be 4-inch Carsonite CWV-116 posts stamped with “Caution Water Main.”
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5.025 Required Separation Between Water Lines and Sanitary Sewers

A. Horizontal and vertical separation (parallel). A minimum horizontal separation of 10 feet
between sanitary sewers and any existing potable water line and a minimum vertical
separation of 18 inches between the bottom of the water line and the crown of the sewer
shall be maintained. The distance shall be measured edge to edge. See Figure 6-1 below.

B.  Unusual conditions (parallel). When local conditions prevent the separations described
above, a sewer may be laid closer than 10 feet horizontally or 18 inches vertically to a water line
provided:

1. Itis laid in a separate trench from the water line.

2. The elevation of the crown of the sewer line must be at least 18 inches below the
bottom of the water line. When this vertical separation cannot be obtained, the sewer shall be
constructed of materials and joints that are equivalent to water main standards of
construction and shall be pressure tested to ensure water-tightness prior to backfilling.
Adequate restraint should be provided to allow testing to occur.

3. If sewers must be located in the same trench as a potable water line, special construction
and mitigation is required. Both water lines and sewer lines shall be constructed with pressure-
rated pipe material designed to withstand a minimum static pressure of 150 psi. The water line
shall be placed on a bench of undisturbed earth with the bottom of the water pipe at least 18
inches above the crown of the sewer and shall have at least 5 feet of horizontal separation at all
times.

Figure 5-1
Required Separation Between Water Lines and Sanitary Sewers, Parallel Construction
¢

|
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Figure 5-2

Required Separation Between Water Lines and Sanitary Sewers, Unusual Conditions
Parallel Construction
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C.  Vertical separation (perpendicular). Sewer lines crossing water lines shall be laid below
the water lines to provide a separation of at least 18 inches between the invert of the water line
and the crown of the sewer.

D.  Unusual conditions (perpendicular). When local conditions prevent a vertical separation as
described above, construction shall be used as follows:

1.  Gravity sewers constructed to pass over or under water lines. These gravity sewers
shall be:

a. Constructed of material described in Table 1.

b. The maximum standard length of pipe available from the manufacturer (but not
less than 18 feet long) shall be used, with the pipes centered at the point of crossing to
maximize joint separation.
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Table 1: Water Main Standard Pipe Material

Ductile Iron C 151 and C 104 Cc111 C 110

HDPE 3408 C901 and C 906 Fused per C901 and [C901 and C 906
C 906

PVC C900 and C905 Per AWWA Per AWWA

2. Water lines constructed to pass under gravity sewers. Water lines shall be protected by
providing:

a. A vertical separation of at least 18 inches between the invert of the sewer and the
crown of the water line.

b.  Adequate structural support for the sewers to prevent excessive deflection of joints
and settling on and breaking of the water lines.

c.  The sewer shall be constructed of the material described in Table 1. The length of
sewer pipe shall be centered at the point of crossing so that the joints will be equidistant
and as far as possible from the water line. The sewer pipe shall be the longest standard
length available from the manufacturer.

d. A water line casing equivalent to that specified above in D(1) above.

5.030 Service Interruption

The Contractor shall make every effort to schedule water main construction with a minimum
interruption of water service. In all situations, the City will dictate scheduling of water main
shutdowns so as not to impose unnecessary shutdowns during specific periods to existing
customers.

Following approval of the proposed schedule for water main shutdown, and at least four (4)
business days prior to the shutdown, the Contractor shall give written notice to the City. In
addition, the Contractor shall provide written notice to affected customers at least 48-hours prior
to the shutdown. Written notice to affected customers shall consist of, at a minimum, door
hangers, as well as signs posted at the entrance to the customer’s streets of the impacted area.

5.040 Valves

Valves shall be installed in the distribution system at sufficient intervals to facilitate system
repair and maintenance, but in no case will there be less than one valve every 600 feet. Three (3)
valves shall be installed on all tees and 4 valves on all crosses in each intersection. Specific
requirements for valve spacing will be made at the plan review stage.

A.  Valves 8-inches and smaller shall be resilient seat gate valves, NRS (Non-Rising Stem),
with O-ring seals. Valve ends shall be mechanical joint or ANSI flanges. Valves will conform to
AWWA 509-80 or AWWA C-515. System gate valves will be M&H, Kennedy, AVK, Meuller,
or Clow.
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B.  Valves greater than 8-inches shall be butterfly valves. Butterfly valves. Butterfly valves
shall conform to AWWA C504-87, Class 150B, with cast iron short body and O-ring stem seals.
Butterfly valves shall be Mueller, M&H, Clow, Kennedy, or American Flow.

5.050 Air and Vacuum Release Valve

Air/Vac valve installation shall be set at the high point of the line, when required. Where
possible, pipes shall be graded to prevent the need for an air release valve. All Air-Vac, Air
Evacuation, and Vacuum Prevention Valves of sizes two (2) inches and larger shall vent to the
outside of the vault.

5.060 Blowoff Assembly

If a fire hydrant is not located at the end of a dead-end main, a blowoff assembly will be
required. On water mains that will be extended in the future, the valve that operates the blowoff
assembly shall be the same size as the main and provided with a concrete thrust block.

5.070 Meters and Service Connections
A. Water meters sized up to 2-inches shall be furnished and set by the City and installed by
the Applicant.

B. Meters larger than 2-inches will be furnished by the City and installed by the Applicant.
The cost of the meters shall be reimbursed to the City by the Applicant.

C. Water meters may be set only after the Applicant completes the following:
Installs the water service connection and it has been inspected and approved.
Installs a sanitary sewer or septic system and it has been inspected and approved.
Has completed a water use questionnaire.

Has paid all fees.

D. All meters are the property of the City.

E. Meters located within county right-of-way shall be placed within two (2) feet of the
property line.

F. Installation of a State certified backflow device and final acceptance of the water system
by the City shall be completed prior to installation of irrigation meters.

G. The City will not accept a water system until all the requirements of the Extension
Agreement have been completed and all the fees have been paid.

H. Water services shall be single runs from the main line to each meter. Manifolds with
multiple meters shall be allowed in multi-family units with a single property owner or on
commercial/industrial sites with a single owner as approved by the City Engineer.

5.080 Pressure Reducing Valve
A pressure-reducing valve (PRV) is required on the customer’s side of the meter for all water
services that have a static water pressure above 80 psi. PRV’s shall be installed in a vault (see
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Standard Plan) adjacent to and outside of the meter box. All PRVs shall be owned and
maintained by the property owner.

5.090 Hydrants

A. The number and locations of fire hydrants and fire flow requirements shall comply with the
requirements of the International Fire Code Appendix C. Plans showing fire hydrant locations and
available fire flows shall be provided by the Applicant and will be reviewed by Cowlitz 2 Fire &
Rescue. The Fire Marshall may require additional hydrants per International Fire Code (IFC)
requirements.

B. When a fire department connection (FDC) is installed in conjunction with an automatic
sprinkler system, a fire hydrant shall be located within fifty (50) feet of the FDC.

C. Fire hydrants shall not be connected to mains less than 8-inch diameter. Connection of a fire
hydrant to a dead-end line is allowed only for lines less than 300 feet long. Applicant shall provide
verification of available fire flow capacity for dead end hydrant locations.

D. Fire hydrants shall be located to allow a 5-foot clear space surrounding the hydrant, and where
no obstructions are directly in line with any of the ports.

E. The lateral line from the main to the fire hydrant shall be a maximum of 50 feet in length.

F  The size, and location of fire department connections (FDC) and/or post indicator valves
will be determined by the Building Official and the Fire Department. The location of the FDC
shall be shown on the water plans for the development.

G.  Protection may be required for fire hydrants, per the requirements of IFC, determined to
be proposed in vulnerable locations.

H.  Fire hydrants shall be installed, tested, and accepted prior to the issuance of a building
permit.

5.100 Fire Services
A. No more than one (1) structure shall be served by any one (1) fire service.

B. Fire service lines shall be ductile iron.

C. Fire service line plans shall be submitted to the City for approval prior to construction. A
Record Drawing for the fire service line shall be submitted prior to issuance of the Certificate of
Occupancy for the building.

D. Double Check Detector Assemblies shall be installed on all fire services where hydrants are
installed.

E. Fire Service Double Check Detector Assemblies shall be installed at the property line or edge
of the public water line easement.

F. Fire services shall be metered at the expense of the Owner. Water meters for Double Check
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Detector Assemblies shall be the size and type approved by the City. The meter on the bypass
detector shall read in cubic feet.

G. Fire Line Flow and Tamper Switches installed, as required by UBC sec. 3803, shall be
connected to a monitored Fire Detection System approved by the Fire Marshal. The tamper
switches are required on the rising stem gate valves in the vault, as well as any other indicating
control valves on the fire protection system. Electrical inspection and permit are required.

H. The remote reader (if allowed) shall be rigidly mounted on an exterior building wall (near the
domestic meter), enclosed in a metal box with a slot opening which allows reading the remote
without opening the box, and at an elevation of five (5) feet above the finish grade level.

The remote reader shall have the same number configuration as the metering device itself, and
read in cubic feet. All wires to the remote reader shall be enclosed in a heavy plastic or rigid
metal conduit. All wiring shall be in conformance with appropriate sections of the National
Electric Code.

The City shall maintain the portion of the fire service line up to the wall of the Double Check
Detector Assembly vault. The property owner shall own and maintain the fire service line
beyond this point.

5.110 Vaults

To ensure proper operation and accessibility of all assemblies within vaults, the following
requirements shall apply to the vaults and installation of these assemblies.

A. The vault shall be sealed with an asphalt base foundation coating on the outside of the vault.
Vault penetrations shall be sealed with non-shrink grout from the outside. Apply waterproof
coating over grout. Backfill around vault per the manufacturer's specifications.

B. Access to the vault shall be provided by an H-20 rated hydraulic assist locking hatch with a
minimum size of 36” x 60” locking open at 90°. The hatch shall be leak proof, gasketed, double
raised and made of aluminum.

C. Provide an approved ladder if the vault or chamber depth is 5’0" or greater and entry is
through the vault or chamber roof. Ladders shall include a Model 1 Bilco LadderUP safety post
or approved equal.

D. Adequate drainage for the vault or chamber shall be provided. (Drainage to piped storm
systems allowed with check valve).

E. Vaults shall be equipped with a moisture proof light fixture if adequate lighting is not
available.

F. Vaults shall have no other use, except for the use described by these Standards.

G. The vault shall be installed on undisturbed base or compacted 5/8"-0" crushed rock base.
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H. No piping shall be installed in excess of three (3) feet above the vault floor.

I.  The assembly shall be adequately supported from the floor, and suitably restrained from
movement. Supports shall consist of steel supports or approved equal; no wood supports shall
be used.

J. All electrical wiring shall be inspected by the Washington State Electrical Inspector (Permit
is required).

K. The assembly shall be readily accessible with adequate room for maintenance.

5.120 Cross Connection Control and Backflow Prevention Assemblies

All water system connections to serve buildings or properties with domestic water, fire sprinkler
systems, or irrigation systems shall comply with the minimum backflow prevention requirements
as established by the Department of Health (DOH), WAC 246-290-490, and the City.

Backflow prevention devices shall comply with and be installed in accordance with the
requirements of the current Washington State Department of Health regulations, AWWA manual
"Backflow Prevention and Cross-Connection Control Recommended Practices” (published
2015), and the current version of the International Plumbing Code.

An approved backflow prevention assembly, as listed in “Backflow Prevention Assemblies for
Installation in Washington State” (DOH PUB 331-137), is required on all fire service line
systems, domestic water services larger than 2-inches, and/or buildings in excess of thirty (30)
feet above the water main. The assembly shall be installed at the location normally established
for water meters, usually at the property line. A water service shall not be turned on until all
required backflow prevention assemblies are installed, inspected, tested, approved, and registered
with the City of Kelso. The backflow prevention assembly will remain the property of the
customer. The Applicant will be responsible for all maintenance and testing of the assembly
and vault for the life of the assembly.

The type of backflow prevention assembly required is based on the type of premises to which
water service is being provided. The approved types of assemblies are listed below with some
of the types of premises that must be protected by each type of assembly. However, these lists
are not complete, they are only intended to provide some basic guidelines.

A. Reduced Pressure Backflow Prevention Assembly

An approved Reduced Pressure Backflow Prevention Assembly shall be installed on the
service connection above ground to the following:

1. Any parcel or structure that has an auxiliary water supply on or available to it.

This will include any above or below ground water source. (The most
commonly encountered type of auxiliary water supply is a private well);
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2. Structures which are located within an industrial zone;

3. Hospitals, medical centers, and clinics;

4. Mortuaries and nursing homes;

5. Gas stations;

6. Car washes;

7. Sewage pump and lift stations;

8. Dry cleaners and commercial laundries;

9. Any water system which has a pump to supplement pressure; and

10. Irrigation systems, which are designed to use chemical injection.

B. Double Check Assembly or Double Check Detector Assembly
An approved double check assembly or an approved double check detector assembly shall be
required (provided that all internal plumbing is installed and maintained in accordance with the
International Plumbing Code), on the service connection to structures where there is:
1. Any fire system or water line to a private fire hydrant (Double Check

Detector Assembly required);

2. Multi-story buildings which are in excess of thirty (30) feet above the
water main at the service connection;

3. Shopping centers or large retail stores; and
4. Restaurants or fast food establishments.
C. Installation and Testing

Backflow vaults shall be located on private property and outside of public
easements

Backflow prevention assemblies shall be installed at the water service connection
on the customer side of the meter.

No part of the backflow prevention assembly shall be submerged in water or
installed in a location subject to flooding. In a vault or chamber, adequate drainage
shall be provided; and test cocks shall be plugged. The plugs shall not be of
dissimilar metals.
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The backflow assembly shall be protected from freezing and other severe weather
conditions.

All backflow assemblies shall have a minimum twelve (12) inch clearance on the
back side, twenty-four (24) inch clearance on the test-cock side and twelve (12)
inch clearance below the assembly.

A clearance of at least six (6) inches shall be maintained above the gate-valve stem
at full extension. A minimum headroom of six (6) feet is required in vaults without
a full opening top. Access to the device and to any vault or chamber shall remain
clear at all times.

After installation, all backflow prevention assemblies shall be tested by a State of

Washington certified tester. The results of the testing shall be submitted to and
approved by the City prior to issuance of "final occupancy.”
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Appendix 1: Standard Plans

Standard Plan Index

% and 1” Water Service Connection KW-010-21
Double Service Connection — 1 Residential KW-020-21
1 12" and 2” Water Service KW-030-21
2” Irrigation Water Service KW-040-21

3” and Larger, Above Ground, Water Meter Assembly and Vault |KW-050-21
3” and Larger, Below Ground, Water Meter Assembly and Vault |KW-060-21

4” — 12” Typical Pressure Regulation Station KW-070-21
Hydrant Assembly KW-080-21
2” Blowoff Assembly KW-090-21
1” Manual Air Release Assembly KW-100-21
2 Air/Vacuum Release Valve KW-110-21
Valve Box Assembly KW-120-21
Connection to Existing Water Main KW-130-21
Double Check Valve Assembly — 2 and Smaller KW-140-21
Concrete Thrust Block WSDOT
B-90.40-01

Supplemental to WSDOT B-90.40-01

Concrete Thrust Block For Convex Vertical Bends WSDOT
B-90.50-00

Supplemental to WSDOT B-90.50-00
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s METER BOX
SEE NOTE 13

4" CLEANOUT HUB AND PLUG,
W/ SCH 3034 PVC PIPE

12" MIN. —=— =—6" MIN.—=
b)

EIEEEIEIED

BALL VALVE ANGLE STOP
W/ LOCKWING, BOTH SIDES

CURB AND GUTTER
FINISHED STREET GRADE

[=]]=
LY ¢

MIN. 30" TRACER
WIRE TAIL IN BOX

—
-<
o

—1" TUBING
, SECURE 12 GAUGE COATED

BLUE COPPER TRACER WIRE

TO TUBING (10" SPACING MAX)

1" CURB STOP BALL

4"x1" g X 19 A
THREADED VALVE, BRASS, WITH B /= WATER MAIN
DUAL PURPOSE UNION, NIPPLE LOCKWING. /AN
BOTH SIDES T"FIP X CTS W/ TO 60°
" STAINLESS STEEL
METER SETTER - 1" COPPER METER LAYING LENGTHS % \0DE BOLT —~——CSTC

NOTES:

1.

TUBING W/LOCKWING 1 \ETER: 10 %" - 11 3"

ANGLE STOPS.
SEENOTE12  J4'METER:7)

1" BALL Cdﬁl‘?OFfA‘TEON STOP W/ VALVE,
PERPENDICULAR TO SADDLE.

7" FIP x CTS W/ STAINLESS STEEL
ANODE BOLT

CLEARANCES:

MIN. 5' FROM EDGE OF DRIVEWAY - METERS SHALL BE PLACED OUTSIDE OF DRIVEWAY
MIN. 10' FROM TREES

MIN. 5' FROM OTHER UTILITIES, EXCEPT SEWER AT 10" MIN.

MIN. DEPTH AT RIGHT OF WAY IS 18"

DETAIL "A"

2. COMPRESSION FITTINGS SHALL BE U.S. BRASS - NO GALVANIZED OR PLASTIC.

3. THE SERVICE LINE SHALL BE CONTINUOUS WITHOUT SPLICES, JOINTS OR COUPLINGS OF ANY KIND BETWEEN THE
CORPORATION STOP AND CURB STOP VALVE UNLESS APPROVED BY THE CITY.

4. NO DIRECT TAPS SHALL BE ALLOWED.

5. METER LOCATION SHALL BE 12" MIN. FROM PROPERTY LINE. LOCATION TO BE CONFIRMED BY CITY.

6. SADDLES SHALL BE DUCTILE IRON, STAINLESS STEEL, OR BAND-TYPE WITH I.P. STANDARD TAPPING.

7. BALL CORPORATION STOPS FOR USE WITH SADDLES SHALL BE OF BRASS WITH INLET I.P. STANDARD THREAD AND
COMPRESSION OUTLET COMPATIBLE WITH CONNECTION PIPING, WITH NO ADAPTERS.

8. SERVICE TUBING SHALL BE 1" HDPE (200 PSI RATING, CTS, BLUE) OR 1" TYPE K COPPER TUBING.

9. COMPRESSION COUPLING FOR USE IN CONNECTING PLAIN END WATER SERVICE TUBING SHALL BE APPLICABLE FOR THE
TYPE OF TUBING BEING COUPLED. COMPRESSION COUPLINGS SHALL HAVE ARMORED GASKETS WHEN DIS-SIMILAR
METAL TUBING IS JOINED.

10. CORPORATION STOPS AND COUPLINGS SHALL BE OF THE FOLLOWING MANUFACTURER BRANDS AND BE COMPRESSION
DESIGN:

MUELLER
McDONALD
FORD

1. 3/4" AND 1" WATER METERS SHALL BE PROVIDED BY THE CITY.

12. METER SETTERS SHALL BE FORD70 SERIES VBB74-12W-11-44-NL OR APPROVED EQUAL. INSTALLATION OF % " METERS
REQUIRES ADAPTORS. ADAPTORS SHALL BE BRASS, FORD A24-NL OR APPROVED EQUAL.

13. METER BOXES SHALL BE ARMORCAST A6001419-KO WITH A A6001420DW-H7 COVER AND 00361020 CAST IRON DROP IN
LID, OR APPROVED EQUAL.

14. ALL FITTINGS CONNECTING TO METER SETTER SHALL BE GASKETED (FIBER FOR DUAL PURPOSE NUTS, RUBBER FOR
BALL VALVE ANGLE STOPS).

15. ADJACENT METER BOXES SHALL BE LOCATED SUCH THAT THERE IS A MINIMUM OF 16" SPACE BETWEEN OUTSIDE WALLS.

N.T.S.
3, AND 1" WATER SERVICE CONNECTION STAATE P O
4 KW-010-21
CITY OF KELSO CITY ENGINEER APPROVAL: Michael Kardas, P.E.
DEPARTMENT OF DATE:
o ENGNEERING x MAY 2021




STREET GRADE MIN. 30" ;
TRACER [:
WIRE TAIL |

SEE CITY OF KELSO
STANDARD PLAN KW-010

1" HDPE TUBING
OR TYPE K COPPER

2x - 2" X 1" BUSHING 16"
2x-1"MIP x CTS

1" HDPE TUBING
OR TYPE K COPPER

SEE CITY OF KELSO . S
~ | STANDARD PLAN Kw-010] || =18

18" MIN——=]

SEE CITY OF KELSO
STANDARD PLAN KW-010

FINISHED

STANDARD
VALVE BOX

2" GATE VALVE, IP x IP
W/ 2" OPERATING NUT

SECURE 12 GAUGE COATED BLUE
COPPER TRACER WIRE
TO TUBING (10' SPACING MAX)

——————————————————————————— E—— -
2" MIP x COMP. 2" (3x FIP) BRASS TEE .
W/ STAINLESS 4"x2" BRASS NIPPLE 12"X1" BRASS |
NIPPLE ~ STEEL ANODE BOLT 2" MIP x COMP. W/ STAINLESS NIPPLE WITH CAP

2" BALL CORPORATION STOP STEEL ANODE BOLT

W/ VALVE, PERPENDICULAR 2" HDPE TUBING, 250 PSI

TO SADDLE. RATED (SDR7), BLUE IN COLOR
OR TYPE K COPPER.

STAINLESS STEEL

SERVICE SADDLE
DOUBLE STRAP
NOTES:
1. CORPORATION STOPS AND COUPLINGS SHALL BE OF THE FOLLOWING MANUFACTURER BRANDS AND BE COMPRESSION
DESIGN: MUELLER, McDONALD, FORD.
2. STAINLESS STEEL INSERTS REQUIRED FOR ALL PACK JOINTS AND GRIP JOINTS.
3. ALL SERVICE SADDLES SHALL HAVE RUBBER GASKET, |.P. THREADS, AND STAINLESS STEEL DOUBLE STRAPS. TORQUE TO
MANUFACTURE'S SPECS.
4. ALL FITTINGS SHALL BE ALL U.S. BRASS.
5. SEE CITY OF KELSO STANDARD PLAN KW-010 FOR ADDITIONAL NOTES.
N.T.S.
STANDARD PLAN NO.
DOUBLE SERVICE CONNECTION - 1" RESIDENTIAL
KW-020-21
CITY OF KELSO CITY ENGINEER APPROVAL: Michael Kardas, P.E.
DEPARTMENT OF DATE:
COMMUNITY DEVELOPMENT
& ENGINEERING X MAY 2021




|
1 CENTER METER
G = /9\ SETTER ASSEMBLY
@ IN METER BOX
| 4" CLEANOUT
O — - ——-—] -HA— HUB AND PLUG
W/ SCH 3034
‘ PVC PIPE
@ ] -/
\
S
T Q PLAN VIEW
—_— METER BOX
SEE NOTE 1
! MIN. 30" TRACER WIRE
| TAIL IN BOX
! 12" 6" MIN.
MIN. ANGLE BALL VALVE [
LI Rete e RS SSIISNS ) " METER SETTER
| T, +jim W/ 2" COPPER
1 (LT e Lk TUBING.
|
| . 5 ) ' =l s SEENOTE 2 SECTION A-A
! “ T METER - _!I T FINISHED STREET GRADE
| — 1" BALL G \
VALVE ¢ - STANDARD

1 ) ——=--%
| 2" FIP x CTS W/ Ve -} VALVE BOX

csTC—77 : o] P 'STAINLESS

STEEL ANODE MIN. 30" TRACER WIRE TAIL

6"x2" BRASS

4"x2" NIPPLE
WITH CAP NIPPLE COATED BLUE COPPER
TRACER WIRE TO TUBING
(10' SPACING MAX)
WATER MAIN
2" MIP x COMP. W/ STAINLESS
STEEL ANODE BOLT STAINLESS STEEL
SERVICE SADDLE
2" GATE VALVE, IP x IP DOUBLE STRAP
W/ 2" OPERATING NUT ROMAC TYPE 202S
62"
BRA)és 2" BALL CORPORATION STOP
W/ VALVE, PERPENDICULAR
NIPPLE
TO SADDLE.
NOTES:

1. METER BOX SHALL BE ARMORCAST A6001640PCX12-KO WITH A A6001947TDZ-H7 COVER AND 00361121 CAST IRON
DROP IN LID, OR APPROVED EQUAL.

2. METER SETTERS SHALL BE FORD VBB77-18HB-11-77-15-5-NL OR APPROVED EQUAL.
3. ALL FITTINGS SHALL BE U.S. BRASS.
4. THE SERVICE LINE SHALL BE CONTINUOUS WITHOUT ANY ADDITIONAL SPLICES, JOINTS OR COUPLINGS.
5. METER LAYING LENGTH:
105" =13"
2" =17"
PLUS %5" FOR GASKETS
6. 1)5"METERS REQUIRE 2" x 1 }," METER FLANGE REDUCERS.
7. FINAL GRADE ADJUSTMENT SHALL BE PERFORMED BY MODIFYING & STACKING BOXES.
8. SERVICE TUBING SHALL BE 250 PSI RATED (SDR7), BLUE, HDPE OR TYPE K COPPER.
9. ALL FITTINGS CONNECTING TO METER SETTER SHALL BE GASKETED.
10. CITY SHALL PROVIDE WATER METER.
N.T.S.
1-15" AND 2" WATER SERVICE SRS PN T
2 KW-030-21
CITY OF KELSO CITY ENGINEER APPROVAL: Michael Kardas, P.E.
DEPARTMENT OF DATE:
OO ENGEERIG x MAY 2021




4"x2" NIPPLE
WITH CAP

arOD

6
7.
8.
9

METER BOX
SEE NOTE 1

MIN. 30" TRACER WIRE
TAIL IN BOX

6" MIN.

ANGLE BALL VALVE
SRS ST S AT
SRS

METER SETTER
W/ 2" COPPER
TUBING.

SEE NOTE 2

FINISHED STREET GRADE
o] = = STANDARD
l oo
a%s VALVE BOX

“STAINLESS
“STEEL ANODE
‘BOLT

oea’s

6"x2" BRASS

NIPPLE COATED BLUE COPPER

TRACER WIRE TO TUBING
(10" SPACING MAX)

2" MIP x COMP. W/ STAINLESS
STEEL ANODE BOLT

2" GATE VALVE, IP x IP
W/ 2" OPERATING NUT
6"x2"
BRASS
NIPPLE

——MIN. 30" TRACER WIRE TAIL
2" FIP x FIP

WATER MAIN

STAINLESS STEEL
SERVICE SADDLE
DOUBLE STRAP
ROMAC TYPE 202S

2" BALL CORPORATION STOP
W/ VALVE, PERPENDICULAR

TO SADDLE.

NOTES:
1.

METER BOX SHALL BE ARMORCAST A6001640PCX12-KO WITH A A6001947TDZ-H7 COVER AND 00361121 CAST IRON

DROP IN LID, OR APPROVED EQUAL.
METER SETTERS SHALL BE FORD VBB77-18-11-77-NL OR APPROVED EQUAL.
ALL FITTINGS SHALL BE U.S. BRASS.

THE SERVICE LINE SHALL BE CONTINUOUS WITHOUT ANY ADDITIONAL SPLICES, JOINTS OR COUPLINGS.

METER LAYING LENGTH:

1%" =13"

2" =17

PLUS %" FOR GASKETS
1%" METERS REQUIRE 2" x 1 %" METER FLANGE REDUCERS.
FINAL GRADE ADJUSTMENT SHALL BE PERFORMED BY MODIFYING & STACKING BOXES.
SERVICE TUBING SHALL BE 250 PSI RATED (SDR7), BLUE, HDPE OR TYPE K COPPER.
ALL FITTINGS CONNECTING TO METER SETTER SHALL BE GASKETED.

10. CITY SHALL PROVIDE WATER METER.

N.T.S.
2 G o S c STANDARD PLAN NO.
" IRRIGATION WATER SERVICE
KW-040-21
CITY OF KELSO CITY ENGINEER APPROVAL: Michael Kardas, P.E.
COMMUNITY. DEVELOPMENT PATE:
& ENGINEERING % MAY 2021




NOTES:

1. INSULATED ENCLOSURE INTERIOR CLEARANCE SHALL
BE 12" MINIMUM TO ALL SURFACES AND PER
MANUFACTURERS SPECIFICATIONS.

3. 5" PIPE DIAMETER MIN. PRIOR TO THE STRAINER AND

AFTER THE METER.

CITY SHALL PROVIDE WATER METER WITH STRAINER.

RESTRAINED FLANGE ADAPTER SHALL BE

MEGAFLANGE - SERIES 2100 OR APPROVED EQUAL.

3"METER ONLY
USE 4" TO 3" REDUCER

4.
5.

RESTRAINED FLANGE
ADAPTER

(D 2" TEST PLUG, 4" BRASS NIPPLE,
WITH 2" BALL VALVE AND PLUG WITH
ROMAC SST SADDLE.

PIT READ MODULE
Z/ON STATIONARY PART

OF BOX FACING STREET
(PER INSPECTOR)

M MIN. 30"
R 1ee TRACER WIRE MJ VALVE
| _, TAIL IN BOX [
¢ J I
5 = = ’ > CLBFP
?—JkL H I (= / = | ~—Frow
12 GAUGE COATED MM \ / . |

BLUE COPPER @ } 4

TRACER WIRE MIN.
\ I~

. = f'\ .

BOTTOM MJ 90°- C | = J(§oN BOTTOM MJ 90
| ) THRUST BLOCK (4 TYP.)
|
| NRS- \/L LNRS
, SPOOL- RESTRAINED
| W/ ADAPTER FLANGE ADAPTER

FLANGE
[}
| PLAN
MIN. 30"
' TRACER WIRE - RESTRAINED
| TAIL IN BOX FLANGE ADAPTER
RSW GATE VALVE NRS— —RSW GATE VALVE NRS

|
[}

FINISH GRADE| HOT BOX OR EQUAL
SLOPE AWAY FROM! PASSIVE INSULATION
STRUCTURE| BOX NEEDS TO BE SIZED
H —*>|’|2"|<— APPROPRIATELY FOR
DEVICE SIZE
s
f PAD TO BE 12" OUT FROM
| ) ALL SIDES OF ENCLOSURE
CITY STD.— g 4" CONC. PAD CLASS 3000 CONCRETE
VALVE BOX N TOP OF PAD IF NOT FLANGED
. W/ LOCKING e TOBE3"TO 6" %" STAINLESS STEEL ALLTHREAD
. : ABOVE F.G.
SPOOL x PE LID _ ROD BOTH SIDES
BOTH SIDES
5 J s g
\_/ ] ) \_ ) ) g FLOW
12 GAUGE COATED D.l.P. SAME SIZE AS NRS RSW GATE VALVE vér\\f\%gAEFQéBJSGSBg$HE§IlSIE/éAND
BLUE COPPER IN FLOW PIPE NORMALLY CLOSED )
TRACER WIRE ELEVATION
N.T.S.
STANDARD PLAN NO.
WATER METER ASSEMBLY AND VAULT
3" & LARGER, ABOVE GROUND Kw.050-21
CITY OF KELSO CITY ENGINEER APPROVAL: Michael Kardas, P.E.
DEPARTMENT OF DATE:
COMMUNITY DEVELOPMENT
& ENGINEERING X MAY 2021




NOTES:
1. VAULT SHALL NOT BE LOCATED IN TRAFFIC AREAS OR PARKING
LOTS.

2. USE DOUBLE RAISE ALUMINUM LW PRODUCTS HHD-1
HYDRAULIC ASSIST LOCKING HATCH (MIN. 36" x 60") (HS20
LOADING), OR APPROVED EQUAL, WITH LEAK PROOF GASKET.

. HATCH DRAINS SHALL BE PLUMBED TO DAYLIGHT.
. BYPASS VALVE AND PIPE SHALL BE SUPPORTED.
. CITY SHALL PROVIDE WATER METER WITH STRAINER.

. RESTRAINED FLANGE ADAPTER SHALL BE MEGAFLANGE -
SERIES 2100 OR APPROVED EQUAL.

o O~ W

REMOTE

READER
MIN. 30" TRACER

WIRE TAIL IN BOX

RSW = RESILIENT SEAT WEDGE
NRS = NON-RISING STEM
KNOCKOUTS ARE PERMISSIBLE

2" TEST PLUG, 4" BRASS NIPPLE, WITH 2"
BALL VALVE WITH PLUG

3"METER ONLY
USE 4" TO 3" REDUCER

RESTRAINED FLANGE
ADAPTER

/—CONCRETE VAULT

I
12 GAUGE COATED ! .
BLUE COPPER
TRACER WIRE \ NRS t— \ [ L. /NRS
PLAINEND x —=
FLANGE —»ﬁ) n
SPOOL

RESTRAINED FLANGE
ADAPTER

q PLAIN END x
FLANGE SPOOL

@

\
~—DOOR SEAM
RSW GATE
VALVE NRS
i
16" MIN.
¥
~_3"MIN.
PLAN 6" MAX.

/-WATER TIGHT LID

TRSW GATE VALVE NRS

RSW GATE VALVE NRS
NI

FINISHED GRADE

12 GAUGE COATED
BLUE COPPER
TRACER WIRE

RESTRAINED
FLANGE ADAPTER

PLAIN END x
FLANGE —=—
SPOOL

12" MIN.
18" MAX.

% PLAIN END x
FLANGE SPOOL

FLOW

SECTIONA-A

N.T.S.
WATER METER ASSEMBLY AND VAULT STANDARD PLAN  NO.
3" & LARGER, BELOW GROUND KW-060-21
CITY OF KELSO CITY ENGINEER APPROVAL: Michael Kardas, P.E.
COMMUNITY. DEVELOPMENT PATE:
& ENGINEERING % MAY 2021
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N.T.S.

STANDARD PLAN NO.

KW-070-21

DATE:

MAY 2021

CITY ENGINEER APPROVAL

Michael Kardas, P.E.

TYPICAL PRESSURE REGULATION STATION

4" - 12"

CITY OF KELSO

& ENGINEERING

DEPARTMENT OF
COMMUNITY DEVELOPMENT




NOTES:

1. HYDRANTS SHALL BE 5 %r" MUELLAR CENTURION,
WATEROUS PACER 90, CLOW MEDALLION OR KENNEDY
K81D GUARDIAN, WITH 16" TOP SECTION OR APPROVED
EQUAL.

2. ALL HYDRANTS SHALL HAVE NATIONAL STANDARD

THREAD OUTLETS, TWO 2 1/2" PORTS AND SHALL BE

EQUIPPED WITH ONE 4 1/2" PUMPER CONNECTION WHICH
FACES THE MAIN ROADWAY.

3. ALL HYDRANTS SHALL STAND PLUMB WITH THE LOWEST
OUTLET OF THE HYDRANT NO LESS THAN 18" ABOVE
FINISHED GRADE.

4. 10 MIL. PLASTIC SHEETING SHALL BE USED AS A BOND
BREAKER BETWEEN CONCRETE BLOCKING AND PIPE
FITTING AS WELL AS BETWEEN HYDRANT BARREL AND
HYDRANT PAD.

5. INCLUDE VALVE BOX IN HYDRANT PAD WHEN BOX IS
WITHIN 3' OR LESS OF HYDRANT OR BETWEEN
SIDEWALK AND CURB.

6. ALL HYDRANTS SHALL BE BAGGED UNTIL SYSTEM IS
APPROVED.

7. ASSEMBLY SHALL BE RODDED OR SHALL HAVE
RESTRAINED JOINTS INCLUDING THRUST BLOCKS.

8. LOCATION OF HYDRANT SHALL COMPLY WITH ADA
REQUIREMENTS.

9. CHAINS SHALL REMAIN ATTACHED TO HYDRANT.

EXTEND TRACER WIRE 10. THRUST BLOCKS SHALL BE CURED TO A MINIMUM OF
THROUGH CONCRETE PAD 3000 PSI PRIOR TO TESTING, FLUSHING OR PLACING
AND WIND 30" OF SLACK HYDRANT IN SERVICE. PRECAST BLOCKING IS
WIRE AROUND HYDRANT ACCEPTABLE UPON APPROVAL.
BELOW FLANGE. 11. CONCRETE SHALL BE CLASS 3000 FOR HYDRANT PAD
. AND FOR BLOCK UNDER HYDRANT.
SIDEWALK OR [=—24" MIN.

HYDRANT PAD
(5'W x 5'L x6"T) IF
NO SIDEWALK

2" MIN.
8" MAX.

FACE OF CURB /»FINISHED STREET GRADE

NO GRADE EXTENSIONS =

ALLOWED IN THIS AREA

STANDARD VALVE BOX ASSEMBLY

GEOTEXTILE FOR
SEPARATION BETWEEN
GRAVEL & NATIVE SOIL

FLANGE JOINT

TRACER
WIRE

THRUST BLOCK

i THRUST BLOCK
\—6" DIA.
DI PIPE
6" AUXILIARY GATE VALVE
12" x 12" x 4" CONCRETE (MECH. JOINT BY FLANGE JOINT)
BLOCK -- CLASS B MJ & RJ
GRAVEL BACKFILL NO VERTICAL OR HORIZONTAL
FOR DRAINS, 6 CF, AND BENDS WITHOUT CITY APPROVAL
TO TOP OF ELBOW. 2 %" GRADE 304-SS—— SECURE 12 GAUGE COATED
ALL THREAD RODS BLUE COPPER TRACER WIRE
(SEE NOTE #7) TO PIPE (10' SPACING MAX)
N.T.S.
STANDARD PLAN NO.
HYDRANT ASSEMBLY
KW-080-21
CITY OF KELSO CITY ENGINEER APPROVAL: Michael Kardas, P.E.
DEPARTMENT OF DATE:
COMMUNITY DEVELOPMENT
& ENGINEERING X MAY 2021




MANHOLE FRAME & COVER

FINISHED
GRADE

BRASS —1

COUPLING W/2"
BRASS PLUG
HAND TIGHT ONLY

WIRE

TRACER

STD. VALVE BOX
6" LONG 2" THREADED

THREE MANHOLE
ADJUSTMENT

BRASS OR RIGID
COPPER NIPPLES

2" 45 DEG.

THREADED

RINGS, GROUTED

2" THREADED
BRASS OR RIGID
COPPER NIPPLE

2" 90° THREADED
BRASS ELBOW

SECURE 12 GAUGE
COATED BLUE COPPER
TRACER WIRE

TO TUBING AT 10' SPACING

NOTES:

1.
2.

3. MIN. 6" CSTC UNDER BLOWOFF PIPE

2" THREADED
BRASS OR RIGID
COPPER NIPPLE

V X
2" CORPORATION STOP ¥
(MUELLER H-9968 OR
APPROVED EQUAL)

2" RESILIENT SEAT
GATE VALVE

12" x 12" x 4" CONCRETE—
BLOCK -- CLASS B

2" TAPPING SADDLE
DOUBLE STRAP,
(ROCKWELL TYPE 313
OR APPROVED. EQUAL)

BLOWOFFS SHALL BE INSTALLED 1' FROM THE END OF THE MAIN.
COVER FOR CONCRETE BLOWOFF ENCLOSURE SHALL HAVE TITLE "WATER"

AND MANHOLE

ASTM NON SKID

PATTERN
3" x 3" LETTERING —
g 1" PICK HOLES
‘ (2 PLACES)
N\ L
EN
/ \
[ \
It IWATERI ]
DRILL AND
o
COUNTER FOR g"
SCREW

DETAIL A - MANHOLE COVER

2" PIPE, 200 PSI, CTS,
BLUE, HDPE
OR TYPE K COPPER

& ENGINEERING

X

N.T.S.
2" BLOWOFF ASSEMBLY ST P O
KW-090-21
CITY OF KELSO CITY ENGINEER APPROVAL: Michael Kardas, P.E.
DEPARTMENT OF DATE:
COMMUNITY DEVELOPMENT MAY 2021




MATCH EXISTING
GRADE

ARMORCAST A6001419-KO WITH
ClI COVER
OR APPROVED EQUAL

SECURE 12 GAUGE
COATED BLUE COPPER
TRACER WIRE TO TUBING
(10" SPACING MAX)

NOTES:

1. LOCATE AT HIGH POINT OF MAIN.

2. TAP TOP OF MAIN.

DIAMETER
PVC PIPE ¢

CSTC
1" CURB STOP

1" CORP. STOP

STAINLESS STEEL
SERVICE SADDLE
DOUBLE STRAP

WATER MAIN

3. USE FOR 4" AND SMALLER MAINS ONLY.

MIN. 30" TRACER
WIRE TAIL IN BOX

BRASS PIPE AND FITTINGS

N.T.S.
1 s ss STANDARD PLAN NO.
" MANUAL AIR RELEASE ASSEMBLY
KW-100-21
CITY OF KELSO CITY ENGINEER APPROVAL: Michael Kardas, P.E.
COMMUNITY. DEVELOPMENT PATE:
& ENGINEERING % MAY 2021




24" WIDE X 34" TALL

INSULATED POUCH CUSTOM

BRASS NIPPLE

20" W X 20"D X 36" H. ——
FIBERGLASS ENCLOSURE

2" X CLOSE

=7
Q%W

KGKREIERLIKKKL

2

000 0O 0O O 00O 00

XX

<
QSRR

33
SIS

1-2" X 3/4" TEE 1-3/4" X
CL NIPPLE 1-3/4" FM
FAUCET

2" COMBINATION
AIR/VACUUM RELEASE
VALVE.

SWING ACCESS DOOR
SHALL OPEN TOWARDS

THE SIDEWALK.

2" BRASS UNION

LOCK HASP

NOTES:

2"CTS
HDPE PIPE

WEDGE THREADED

BLOCK -- CLASS B

BRASS
COMPRESSION
ADAPTER

1. VALVE ASSEMBLY SHALL BE SET AT THE HIGH POINT OF THE LINE.

2.  AIR/VACUUM RELEASE VALVE SHALL BE INSTALLED BEHIND THE SIDEWALK AT THE NEAREST PROPERTY CORNER AND NOT
IN FRONT OF A RESIDENCE.

3.  AIR/VACUUM RELEASE VALVES SHALL BE 2" ARI D-040, OR APPROVED EQUAL, WITH THERMO PROTECTION ENCASEMENT.

4. ALL FITTINGS AND PIPING SHALL BE DOMESTIC BRASS.

5. INSULATED POUCH SHALL BE DEKORRA PRODUCTS PART NO. 610 OR APPROVED EQUAL. INSTALL THE INSULATED POUCH
OVER THE AIR/VACUUM RELEASE VALVE ASSEMBLY UNIT TO PROTECT IT FROM FREEZING.

6. CONCRETE SHALL BE 3000 PSI COMMERCIAL GRADE.

7.  ALL PIPE, VALVES AND FITTINGS SHALL HAVE A 200 PSI PRESSURE RATING MIN.

8. AIR/NVACUUM RELEASE VALVE ENCLOSURE SHALL BE HOT BOX-VENT GUARD MODEL #AVG2036, BEIGE EXTERIOR,
FIBERGLASS OR APPROVED EQUAL.

12" x 12" x 4" CONCRETE

STANDARD ) — | {2 HDPEOR
VALVE BOX MIN. 30" TRACER ——kx . COPPER PIPE
WIRETAIL ™9 COMPRESSION
LI‘// FITTING
{
— p) T4 - R o 0
B Y I R oy
. Ly [ )
_/ o 0 YA BREIAR 4 ” SIDEWALK
MIN. 30" TRACER CONCRETE 7/8" ANCHOR BOLT
WIRE TAIL (TYP)
THE CONCRETE PAD SHALL BE
BLU;%%;‘;SE ?gﬁggg RECTANGULAR AND EXTEND AT
IRE STRAD 16 P LEAST 6" BEYOND THE SIDES OF
S ' (S ] THE CABINET AND A MINIMUM OF
(10" SPACING MAX) 2" HDPE OR ,
COPPER PIPE 2' IN FRONT OF THE DOOR
S 2" HDPE OR
) J
BALL VALVE J 2 COPPER PIPE
TYPE CORP
STOP T " 2" GATE VALVE RESILIENT

N.T.S.

2" AIR/VACUUM RELEASE VALVE

STANDARD PLAN NO.

KW-110-21

CITY OF KELSO
DEPARTMENT OF
COMMUNITY DEVELOPMENT
& ENGINEERING

X

CITY ENGINEER APPROVAL: Michael Kardas, P.E.

DATE:
MAY 2021




DIRECTION
OF TRAVEL

CONCRETE COLLAR
(INSTALL IN UNPAVED AREAS)

8" MIN. DEPTH

PICK-TYPE COVER
WITH "WATER" OR "W"
EMBOSSED ON TOP

VALVE BOX & CONCRETE COLLAR

LID:
LIFT POCKET

1" WIDE x 1}," DEEP
5y8"

%6" DIAMETER
LIFT BAR

TOP VIEW

24"

N
—

18"

SIDE VIEW

SIDE VIEW

NOTES:

FINISH GRADE

FINAL SURFACE
GRADE\
T |‘.‘:\7>7; yA
VALVE BOX—/ j

LOCATE WIRE COIL TO
/ALLOW 3'REACH ABOVE
,ﬁr' !

12" MIN.
30" MAX

VALVE BOX
EXTENSION
SHALL NOT REST
ON OPERATING

VALVE BOX
EXTENSION

12 GAUGE
COATED BLUE
COPPER TRACER
WIRE. STRAP TO

ASSEMBLY

PIPE. (10’
SPACING MAX)

R BIAIEIA

LA

/ ’ . /. ¢
SOANAKCANAKAKANAKAK
RO
KK KK

R
NN,

1.

N

THE VALVE BOX ASSEMBLY SHALL CONSIST OF THE
ADJUSTABLE VALVE BOX (FRAME AND COVER),
VALVE BOX EXTENSION, OPERATOR EXTENSION IF
NEEDED, AND CONCRETE COLLAR IF NEEDED.

VALVE BOXES SHALL BE SUPPLIED
WITHOUT BOTTOM FLANGES.

THE VALVE BOX, AND EXTENSION SHALL BE
INSTALLED PLUMB AND CENTERED OVER THE
OPERATING NUT ON THE VALVE.

. VALVE BOX EXTENSION SHALL EXTEND FROM TOP OF

VALVE BONNET TO MIDDLE OF VALVE BOX AND BE ONE
PIECE.

CONCRETE COLLAR SHALL BE 3000 PSI

COMMERCIAL GRADE CONCRETE.

FOR THE PURPOSES OF THE PLANS AND
SPECIFICATIONS THE VALVE BOX ASSEMBLY IS

ALSO CALLED OUT AS A "VALVE BOX".

TOLERANCE = J5".

8. EXTENSIONS SHALL BE 3034 PVC PIPE (THICK WALL).

©

10.

VALVE BOXES SHALL MEET SECTION 9-30.3(4) OF THE
STD. SPECS.

VALVE BOX MATERIAL SHALL BE CAST IRON ASTM
A-48, CL 30.

. VALVE BOX SHALL BE OLYMPIC FOUNDARY PART NO.

VB910, OR EQUAL.

N.T.S.
o ss STANDARD PLAN NO.
VALVE BOX ASSEMBLY
KW-120-21
CITY OF KELSO CITY ENGINEER APPROVAL: Michael Kardas, P.E.
COMMUNITY. DEVELOPMENT PATE:
& ENGINEERING % MAY 2021




LIVE TAP CUT-IN TEE

~
T
/ FULL BARREL SLEEVE
EXISTING (BOTH ENDS) ‘
,\g’MAIN
T
PE X PE CUT TO | 2
LENGTH MIN.
CONCRETE

THRUST ——
BLOCK (TYP)

REDUCER

]

STAINLESS STEEL WRAP
TAPPING VALVE AROUND TAPPING SLEEVE OR
FL x MJ ROMAC STYLE FTS 420

FABRICATED STEEL TAPPING GATE VALVE @)

SLEEVE (EPOXY COATED) l(:AI‘_L)E l\é}J\]Ds)

VALVE AND SLEEVE SHALL BE FL TEE ,
SUPPORTED AND BACKFILLED AS 2
SHOWN BELOW-RIGHT. TYP.

EXISTING MAIN

CONCRETE THRUST BLOCK

NOTES:

1. 11 MIL PLASTIC OR CONSTRUCTION FABRIC SHALL BE WRAPPED AROUND
PIPE AND FITTINGS BEFORE THRUST BLOCKS ARE POURED.

2. SUPPORT VALVE AND SLEEVE CONTINUOUSLY THROUGH INSTALLATION.

3. THRUST BLOCKS MAY BE PRECAST IF APPROVED.

N.T.S.

CONNECTION TO EXISTING WATER MAIN STANDARD PLAN 1.
KW-130-21
CITY OF KELSO CITY ENGINEER APPROVAL: Michael Kardas, P.E.

DEPARTMENT OF DATE:
COMMUNITY DEVELOPMENT
& ENGINEERING % MAY 2021




RESILIENT SEATED
TEST COCKS 6"MIN.  SHUTOFF VALVES

el g (4 REQ'D) 18" MAX. (2 REQD)

L

CSTC
12" MIN.

NOTES:

UNIONS
(2 REQD) 6" MIN.

ARMORCAST A6001947TDW-H7
METER BOX WITH CI COVER

F =
-

. APPROVED DOUBLE CHECK VALVE ASSEMBLY TO LAY HORIZONTAL WITH GROUND.

. DESIGNED FOR BACK SIPHONAGE AND BACK PRESSURE.

. TEST COCKS TO EITHER FACE OUTWARDS OR UPWARDS FROM ASSEMBLY.

. THOUGHOUGHLY FLUSH LINES PRIOR TO INSTALLATION OF BACKFLOW PREVENTER.
. THE DCVA MAY BE INSTALLED ABOVE OR BELOW THE GROUND PROVIDED ALL CLEARANCES ARE MET.
DO NOT INSTALL IN AN AREA SUBJECT TO FLOODING.

. MUST BE PROTECTED FROM FREEZING CONDITIONS.

. THE BACKFLOW ASSEMBLY SHALL BE A STATE APPROVED MODEL.

. FINAL GRADE ADJUSTMENT SHALL BE PERFORMED BY MODIFYING & STACKING BOXES.

N.T.S.
o c c ss e s STANDARD PLAN NO.
DOUBLE CHECK VALVE ASSEMBLY - 2" MALLER
KW-140-21
CITY OF KELSO CITY ENGINEER APPROVAL: Michael Kardas, P.E.
COMMUNITY. DEVELOPMENT PATE:
& ENGINEERING % MAY 2021
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SUPPLEMENTAL TO STANDARD PLAN
A-90.40-01

Modify the Standard Plan as follows:

Notes:
1. Forms for thrust blocking must be approved by the City prior to pouring the cor

2. Obtain approval from the Engineer for precast thrust blocking prior to use.
Submit catalog sheets and manufactarspecifications for approval. Allow
a minimum of three (3) Business Days for review of submittals.
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SUPPLEMENTAL TO STANDARD PLAN
A-90.50-00

Modify the Standard Plan as follows:

Notes:
1. Forms for thrust blocking must be approved by the City prior to pouring the cor

2. Obtain approval from the Engineer for precast thrust blocking prior to use.
Submit catalog sheets and manufactarspecifications for approval. Allow
a minimum of three (3) Business Days for review of submittals.
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CHAPTER 6 — SANITARY SEWER
6A GENERAL CONSIDERATIONS

6A.010 General

Sanitary sewerage refers to waste water derived from domestic, commercial, and industrial
pretreated waste to which storm, surface, and ground water are not intentionally admitted. The
standards established by this chapter are intended to represent the minimum standards for the
design wastewater facilities. Except as otherwise stated herein, these standards apply to all
sanitary sewer and facilities, regardless of whether final ownership is private or public.

Sanitary sewer design shall comply with the most current edition of the following, and as stated
below:

Kelso master plans;

KEDM;

Department of Ecology (ECY)’s Criteria for Sewage Works Design; and
Washington State Department of Health (DOH) requirements.

Where there is a conflict between any of these documents, the most stringent standard will apply.
6B  GRAVITY SEWER

6B.010  General
All sewers shall be designed as gravity sewers whenever physically feasible.

6B.020  Flow Criteria

The layout of extensions shall provide for the future continuation of the existing system as
determined by the City. Sewer mains shall be sized for the ultimate development of the tributary
area. Nothing shall preclude the City from requiring the installation of a larger sized main if the
City determines a larger size is needed to meet the requirements for future service. Sewer lift
stations shall be designed and located to optimize the service area to provide regional service.
Temporary or interim lift stations will not be permitted.

New gravity sewer systems shall be designed for capacity as specified in ECY Criteria for
Sewage Works Design (Orange Book). When an Exception from these flow rates is requested,
the submittal shall include a description of the procedure used for the sewer design, in addition to
the criteria described in Chapter 1, Design Exception Process.

6B.030 Minimum Size, Location and Slopes
A Minimum size. The minimum size for gravity sewer mains shall be 8-inch nominal
diameter. The minimum size for a side sewer within the street right-of-way shall be 6 inches.

B.  Gravity sewer shall be designed with a minimum depth of 5 feet and to provide gravity
service to adjoining parcels and future areas to be served, and vertical clearance between water
and sewer lines. For sewer mains located where grading is anticipated for future development,
the sewer shall be designed such that the minimum cover over the pipe is three (3) feet to
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finished grade or existing grade, whichever is greater. Gravity sewer mains and associated
manholes shall not exceed a maximum depth of 20 feet at any point along its length.

C.  All sewers shall be designed to provide mean flow velocities of not less than 2.0 feet per
second. However, sewer slopes shall not be less than the minimum slopes for gravity sewer main
as set forth in the Washington State Department of Ecology’s Criteria for Sewage Works Design,
most current edition. Larger pipe size will not be allowed to achieve lesser slopes.

The last segment in a dead-end sewer main shall be designed at a minimum slope of 1%.
Sewers shall be designed with uniform slope between manholes.

D.  Gravity sewers shall be designed with straight alignment between manholes. A new
manhole is required where new mains connect to existing mains, if the connection is not made at
an existing manhole.

E.  The layout of sewer extensions shall provide for the future continuation of the existing
system as determined by the City. In addition, main extensions shall be extended to and across
the side of the affected property fronting the main.

F.  Sanitary Sewer and Water Main spacing. See KEDM Chapter 5.

G.  Sewers shall be located in the street along the center of a travel lane, outside of the wheel
tracks, and within public right of way whenever possible. Sewers located within public utility
tracts or easements shall be centered within the easement.

6B.040 Easements
When sewer or sewer facilities are proposed to be located outside of street rights-of-way, an
easement shall be granted to the City for access and maintenance. The minimum widths of
easements shall be as follows:
A. Sewer mains of all diameters less than ten feet deep: twenty (20) feet, except additional
width may be required for pipes larger than thirty-six (36) inches diameter.

B. For pipes ten feet deep and greater, the width of easements shall be equal to or greater
than the numerical value of twice the depth of the pipe invert measured from finish grade
plus the outside bell diameter of the pipe, but not less than 20 feet.

C. Easements for lift stations, vaults or other facilities shall be dimensioned as directed by
the Director.

D. A minimum 10’ wide road with an all-weather surface shall be provided along the length
of the easement.

The City Engineer may require increased easement widths when necessary to insure adequate
area for equipment access and maintenance.

Gates to provide access by City maintenance vehicles shall be built into fences crossing
easements. Gates shall be a minimum of 12’ wide.

6-2
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When possible, easements for sewers or sewer facilities serving apartment complexes or
commercial/industrial developments shall be in parking lots, private drives, or similar areas that
allow unobstructed vehicle access for maintenance.

6B.050 Manholes
A. Manholes shall be placed at:
- Intersections with other sewers;
- Angle points in the line;
- Changes in slope, and
- At the end of the line, except cleanouts may be used where the distance to the next
downstream manhole is 150 feet or less.

B. Manholes shall be spaced no further than four-hundred (400) feet apart for pipes smaller
than twenty-four (24) inches, and shall be located outside of wheel travel paths. A two tenths
(2/10) foot drop from manhole inlet to outlet shall be provided. The crown of all upstream pipes
shall not be lower than the crown of the downstream pipe.

C. Manholes in unimproved surfaces in easements shall be two (2) feet higher than surrounding
grade.

D. Connections to manholes shall not be greater than two (2) feet above the outlet invert. Drop
connections are not approved.

E. Sizing
1. Minimum manhole size is 54-inch diameter.

2. 54-inch and 60-inch Manholes
a. Two (2) connecting pipes, 8-inch to 12-inch with more than forty-five degree
(45°) deflection, 15-inch to 18-inch diam. with forty-five degree (45°) or
more deflection.
b. Three (3) connecting pipes, 10-inch to 12-inch diam., perpendicular.
c. Four (4) connecting pipes, 10-inch to 12-inch diam., perpendicular.

3. 72-inch Manhole
a. Two (2) connecting pipes, 15-inch to 18-inch diam. with less than forty-five
degree (45°) deflection.
b. Three (3) connecting pipes, 15-inch diam., perpendicular.
c. Four (4) connecting pipes, 15-inch diam., perpendicular.

4. In the above criteria "deflection" refers to the angle between any two (2) pipe
channels in the manhole. Channels shall be centered in manhole with ladder
rungs placed on the side with the larger shelf. A minimum of one (1) foot
separation is required between the outside walls of pipes penetrating the manhole
wall.

For other pipe configurations, the size of the manhole shall be as approved by the
6-3
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City.
F. Locking manhole covers shall be provided in areas outside of the public right-of-way.

6B.060  High-Velocity Protection
Where velocities will exceed 7 feet per second, special measures will be required as directed by
the City Engineer.

6B.070  Side Sewer

A. A side sewer refers to the extension of a line from the sewer main to the right of way line or
easement line to serve a property. A sewer service line refers to the line that runs from two (2)
feet outside the foundation to where the side sewer ends at the right of way line.

B. Each building served by potable water shall be served by a separate side sewer. The
following exceptions may apply—an application for design exception is required:
1. Asingle-family residence with an accessory dwelling unit (ADU) may share a side
sewer if they are in the same building. If they are in separate buildings, a separate side
sewer is required from each building to the cleanout at the right-of-way line.

2. A duplex may have a shared side sewer for both units of the building. Alternatively,
at the applicant’s option, the units may have either (a) separate side sewers from each unit
to the cleanout at the right-of-way line or (b) separate side sewers with separate
connection at the sewer main.

C. If an existing sewer main with stubout(s) is located along one or more of the frontages of a
proposed building requiring sewer service, then the building must be connected to the sewer
system at an existing stubout.

D. Where the Applicant proposes to connect new development to an existing side sewer, the
City may require the Applicant to perform physical inspection, TV inspection and testing to
determine the materials, configuration and condition of the existing side sewer. If, after
reviewing the results of the inspection and testing, the Director determines the existing side
sewer does not comply with the KEDM, the Applicant will be required to construct a new side
sewer.

E. Side sewers shall be a minimum of six (6) inch diameter.

F. Side sewers slopes shall be designed to provide a minimum flow velocity of two (2) feet per
second and as shown on the Standard Plan and in the Criteria for Sewage Works Design.

G. Side sewers shall be laid in straight horizontal alignments.

6B.080 Crossings of non-City Rights of way, Easements, and Railway Crossings

Where the sewer is proposed to be built across a roadway not within City of Kelso jurisdiction,
across an easement, or across a rail line, the Applicant shall obtain design approval and permits
from the Agency with jurisdiction for the roadway, or the rail line company, or the easement
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owner, if applicable. Written documentation of design approval and permit issuance shall be
provided to the City prior to the City granting construction approval.

6B.090 Sewer Crossings of Asbestos Cement (A.C.) Water Lines

Where a sewer main crosses under an A.C. water main the Contractor shall replace the existing
A.C. water main with Ductile Iron Pipe Class 52 between points a minimum of three (3) feet
beyond each side of the sewer trench walls. Not less than full lengths of the A.C. pipe shall be
removed.

6B.100 Pipe in Fill Areas

Where pipe is proposed to be constructed in previously filled areas, the Director may require a
review of the fill and the proposed sewer design by a licensed geotechnical engineer hired by the
Applicant. Special mitigation measures recommended by the geotechnical engineer and as
directed by the City for pipe materials, horizontal and vertical design and construction means and
methods may be required at the discretion of the Director.

6B.110 Industrial Connections

Applicants desiring to make a new connection to the public sewer, or use an existing connection,
for the purpose of discharging industrial waste may be required to pretreat the waste prior to
discharge in conformance to the City’s Discharge Pretreatment Policy. The Applicant shall
prepare and file with the Director and the Three Rivers Wastewater Authority General Manager a
report that includes the actual and/or predicted data relating to the quantities, and the physical,
chemical and biological characteristics of the waste generated. Applicant shall also provide
detailed information regarding the proposed pretreatment of the waste, and the predicted
physical, chemical and biological characteristics of the treated waste proposed to be discharged,
and such other information as the Director may require. No permit will be issued until the report
is approved by the Director and the General Manager.

6C FORCE MAINS AND LIFT STATIONS

6C.010 General

This section provides design standards applicable to force mains. If the applicant proposes a lift
station or force main, design requirements will be provided as a part of the developer agreement.

6D LATECOMER AGREEMENTS
Should the Applicant believe that the utility extension is an undue hardship that will benefit other
property owners, the Applicant may request a latecomer agreement.
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Appendix 1: Standard Plans

Standard Plan Index

Sanitary Sewer General Notes KSS-000-21

Manhole Adjustment KSS-010-21

6” Sanitary Side Sewer KSS-020-21

Manhole Type 1 WSDOT
B-15.20-01

Supplemental to Standard Plan B-15.20-01

Manhole Type 3 WSDOT
B-15.60-02

Supplemental to Standard Plan B-15.60-02

Circular Frame (Ring) and Cover WSDOT
B-30.70-04

Supplemental to Standard Plan B-30.70-04

Miscellaneous Details For Drainage Structures WSDOT
B-30.90-02

Supplemental to Standard Plan WSDOT B-30.90-02

Pipe Zone Bedding and Backfill WSDOT
B-55.20-02

Supplemental to Standard Plan B-55.20-02

8 Inch Sewer Clean-out WSDOT
B-85.40-00

Supplemental to Standard Plan WSDOT B-85.40-00
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SANITARY SEWER CONSTRUCTION NOTES

TRACER WIRE SHALL BE INSTALLED ALONG THE TOP OF ALL PIPE. EXTEND THE TRACER WIRE INTO
MANHOLES AND ALL OTHER STRUCTURES, THEN UP THE INSIDE WALL OF STRUCTURES AND ATTACH THE
WIRE TO THE TOP INSIDE OF THE STRUCTURE. PROVIDE 3 FEET OF COILED TRACER WIRE SLACK ATTACHED
TO THE TOP INSIDE OF THE STRUCTURE.

MANHOLES SHALL BE ADJUSTED TO GRADE FOLLOWING PAVING. ADJUST USING AN APPROVED FOUR-POINT
ADJUSTMENT SYSTEM SUCH AS THE RIMRISER SHIMLESS ADJUSTMENT SYSTEM, OR APPROVED EQUAL.

SANITARY SEWERS AND APPURTENANCES SHALL BE CLEANED, AIR TESTED AND DEFLECTION TESTED
AFTER BACKFILLING. THE LOW PRESSURE AIR TEST METHOD SHALL BE USED. TV INSPECTION SHALL BE
PERFORMED AFTER CLEANING, TESTING AND CORRECTIONS ARE COMPLETE. CLEANING, AIR TESTING,
INFILTRATION TESTING, DEFLECTION TESTING, AND TV INSPECTION SHALL BE COMPLETED PRIOR TO
PAVEMENT RESTORATION OF THE TRENCH. AN ELECTRONIC COPY OF THE TV INSPECTION VIDEO AND THE
TV INSPECTION REPORT SHALL BE PROVIDED TO THE INSPECTOR. TOP LIFT OF PAVING SHALL NOT BE
PLACED UNTIL THE INSPECTOR HAS APPROVED THE TV INSPECTION.

ALL MANHOLES SHALL BE WATERTIGHT. FOLLOWING BACKFILL AND PRIOR TO FINAL PAVING, PERFORM
VACUUM TESTING ON MANHOLES PER THE REQUIREMENTS OF THE SUPPLEMENT TO STANDARD PLAN
B-15.20-01.

AS-BUILT DRAWINGS AND TV REPORTS SHALL BE PROVIDED PRIOR TO FINAL ACCEPTANCE.

N.T.S.
S S G OTES STANDARD PLAN NO.
ANITARY SEWER GENERAL NOTE
KSS-000-21
CITY OF KELSO CITY ENGINEER APPROVAL: Michael Kardas, P.E.
COMMUNITY. DEVELOPMENT PATE:
& ENGINEERING X MAY 2021
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FULL DEPTH
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MANHOLE FRAME
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PLAN VIEW PLAN VIEW
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NEW HMA PAVEMENT SECTION

B COVER MANHOLE FRAME AND

| | COVER WITH BUILDING PAPER
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STEP 1
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_.I 12" MIN. |<_ NEW HMA
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I i y
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| Lt 77,9 CUT LINE

12" L - -

MIN. ‘ o \\
- LN\ G ass 3000

| | | CONCRETE, TYP.
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CONCRETE MANHOLE ADJUSTMENT RINGS AS
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STEPS 2,3,4&5
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N.T.S.
MANHOLE ADJUSTMENT STANDARD PLAN NO.
KSS-010-21
CITY OF KELSO | CITY ENGINEER APPROVAL: Michael Kardas, P.E.

DEPARTMENT OF DATE:
COMMUNITY DEVELOPMENT
& ENGINEERING X MAY 2021
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SUPPLEMENTAL TO STANDARD PLAN
B-15.20-01
Modify the Standard Plan as follows:

Notes:

1. Manhole diameter shall be 54" for depths up to 8'. For manhole depths greater
than 8', the diameter shall be 60".

2. Steps shall be polypropylene.

3. Delete steps in the cone and adjustment sections. Steps shall begin in the
riser section of the manhole.

4. Modify the depth note: replace "8" with "5". Type 1 manholes may be used
for manholes between 5' and 8' deep.rk@nholes less than 5' deep, use a
Manhole Type 3, WSDOT StandaréarPB-15.60-02.

5. Tracer wire shall be installed along the top of all pipe entering the structure, then
up the wall and attached with a 3' long coil of slack at the top inside of the struct

6. KOR-N-SEAL Boot Assemblies or approved equal are required for manhole
connections. Grout boot flush to manhole wall.

7. Grout all joints inside manhole.

8. The top of the manhole shall be adjusted to grade following paving.

9. Following backfill, vacuum test 50% of the manholes, but not less than one.

Vacuum Test Procedure (comply with ASTM C1244)

a. Plug all pipes and securely brace each plug from being drawn into the structure.

b. Place test head at the top of the manhole in accordance with the manufaetmensmiendations.

c. Draw avacuum of 10 inches of mercury. Close the valve on the vacuum line. Measure the time for the
to drop by 1 inch to 9 inches. The manhole passes the test if the time is greater than the time shown in Tak
d. If the manhole fails the test, make repair and retest until it passes.

Table 1 below gives the maximum allowable time loss in seconds for vacuum to drop below 9 inches;

Table 1: Minimum Test Times for Various Manhole Diameters

Manhole Manhole Diameter in Inches
Depth* 48 54 60 66 12 84 96
Test Time** (sec.)

8' or less 20 23 26 29 33 38 44
10 25 29 33 36 41 47 55
12 30 35 39 43 49 53 66
14 35 41 48 51 57 62 77
16' 40 46 52 58 67 71 88
18' 45 52 59 65 73 80 99
20' 50 53 65 72 81 89 110

*Depth is measured from the top of the manhole to the lowest invert.
**Test times for manhole depths between those shown in this table may be calculated by interpolation.
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SUPPLEMENTAL TO STANDARD PLAN
B-15.60-02

Modify the Standard Plan as follows:

Notes:

1. Manhole Type 3 shall be used for manhole depths less than 5'. Type 3 shall a
be used for deeperanholes where a flat top manhole is called out.

2. Manhole diameter shall be 54" for manholes up to 8' deep, and 60" for
manholes deeper than 8'.

3. Delete note 3. No steps shall be installed for manholes less than 5' deep.

4. For manholes greater than 5' deep, steps shall be installed as shown, except
no steps itk flat top slab or above. Where steps are installed, they shall be

polypropylene.

5. Tracer wire shall be installed along the top of all pipe entering the structure, th
up the wall and attached with a 3' long coil of slack at the top inside of the stn

6. KOR-N-SEAL Boot Assemblies or approved equal are required for manhole
connections. Grout boot flush to manhole wall.

7. Grout all joints inside manhole.
8. The top of the manhole shall be adjusted to grade following paving.
9. Following backfill, vacuum test 50% of the manholes, but not less than one,

per the requirements stated in Supplement to Sanitary Sewer Standard
Plan B-15.20-01.
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SUPPLEMENTAL TO STANDARD PLAN
B-30.70-04

Modify the Standard Plan as follows:

Notes:

1. Manhole covers shall have double 1" pick holes. The pick holes shall comp
penetrate the cover.

2. Sanitary sewer covers shall be marked with the word "SANITARY".
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SUPPLEMENTAL TO STANDARD PLAN
B-30.90-02

Modify the Standard Plan as follows:

Notes:
1. No steps shall be installed within cone sections.

2. Where steps arestalled, they shall be polypropylent
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SUPPLEMENTAL TO STANDARD PLAN
B-55.20-02

Modify the Standard Plan as follows:

Notes:
1. Delete Notes 1. and 2.

2. Pipe Zone Backfill and Pipe Zone Bedding shall be CST
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SUPPLEMENTAL TO STANDARD PLAN
B-85.40-00

Modify the Standard Plan as follows:

Notes:
1. The straight pipe section connected to the wye and the 45 deg bend
may be interchanged in locatias needed.

2. Tracer wire shall be installed along the top of all pipe entering the structure, ti
up the wall and attached with a 3' long coil of slack at the top inside of the stn
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