Tillamook County DEPARTMENT OF COMMUNITY DEVELOPMENT
BUILDING, PLANNING & ON-SITE SANITATION SECTIONS

1510 — B Third Street
Tillamook, Oregon 97141
www.tillamookcounty.gov

Building (503) 842-3407
Planning (503) 842-3408
Sanitation (503) 842-3409
FAX (503) 842-1819

Toll Free 1(800) 488-8280

Land of Cheese, Trees and Ocean Breeze

Estuary/Floodplain Development Permit Request
#851-24-000659-PLNG: Trask River Scour Repair Project

NOTICE TO MORTGAGEE, LIENHOLDER, VENDOR OR SELLER:
ORS 215 REQUIRES THAT IF YOU RECEIVE THIS NOTICE,
IT MUST BE PROMPTLY FORWARDED TO THE PURCHASER

NOTICE OF ADMINISTRATIVE REVIEW
Date of Notice: August 15, 2025

Notice is hereby given that the Tillamook County Department of Community Development is considering the following:

#851-24-000659-PLNG: An Estuary and Floodplain Development Permit for the Trask River Scour Repair Project in the
Trask River at a location south of the City of Tillamook and Oregon State Highway 101. The project location is zoned
Estuary Conservation 1 (EC1), and the project location is between two properties designated as Tax Lot 200 in Section 6,
and Tax Lot 2200 in Section 5, both located in Township 2 South, Range 9 West W.M., Tillamook County Oregon. The
applicant is the Oregon Department of Transportation (ODOT).

Written comments received by the Department of Community Development prior to 4:00 p.m. on August 29, 2025, will be
considered in rendering a decision. Comments should address the standards upon which the Department must base its
decision. A decision will be rendered no sooner than the next business day, September 2, 2025.

Notice of the application, a map of the subject area, and the applicable criteria are being mailed to all property owners
within 250-feet of the exterior boundaries of the subject parcel for which an application has been made and other appropriate
agencies at least 14-days prior to this Department rendering a decision on the request.

A copy of the application, along with a map of the request area and the applicable criteria for review are available for
inspection at the Department of Community Development office located at 1510-B Third Street, Tillamook, Oregon 97141,
or on the Tillamook County Department of Community Development website:
https:// www.co.tillamook.or.us/commdev/landuseapps

If you have any questions about this application, please call the Department of Community Development at 503-842-3408.
Comments can be emailed to Sarah Thompson, Office Specialist 2, at Sarah.thompson @tillamookcounty.gov.

ly,

clissa Jenck CFM Senior Planner
Sarah Absher, CEM, Director

Enc. Maps, Applicable Ordinance Standards

#851-24-000059-PLNG: ODOT Trask River Scour Repair Project






Applicable Ordinances & Development Standards

Tillamook County Land Use Ordinance (TCLUO)
https://www.co.tillamook.or.us/gov/ComDev/planning/luo.htm

Section 3.106: Estuary Conservation 1 (EC1) Zone

Section 3.120: Regulated Activities and Impacts Assessments

Section 3.140: Estuary Development Standards

Section 3.510: Flood Hazard Overlay (FH)

Section 4.140: Requirements for Protection of Water Quality and Streambank Stabilization

ARTICLE III - ZONE REGULATIONS

TCLUO SECTION 3.510: FLOOD HAZARD OVERLAY ZONE
(1) The fill is not within a Coastal High Hazard Area.

(2) Fill placed within the Regulatory Floodway shall not result in any increase in flood levels during the occurrence of the
base flood discharge.

(3) The fill is necessary for an approved use on the property.

(4) The fill is the minimum amount necessary to achieve the approved use.

(5) No feasible alternative upland locations exist on the property.

(6) The fill does not impede or alter drainage or the flow of floodwaters.

(7) If the proposal is for a new critical facility, no feasible alternative site is available.

(8) For creation of new, and modification of, Flood Refuge Platforms, the following apply, in addition to (14)(a)(1-4) and
(b)(1-5):

1. The fill is not within a floodway, wetland, riparian area or other sensitive area regulated by the Tillamook
County Land Use Ordinance.

ii. The property is actively used for livestock and/or farm purposes,

iii. Maximum platform size = 10 sq ft of platform surface per acre of pasture in use, or 30 sq ft per animal, with a
10-ft wide buffer around the outside of the platform,

iv. Platform surface shall be at least 1 ft above base flood elevation,

v. Slope of fill shall be no steeper than 1.5 horizontal to 1 vertical,

vi. Slope shall be constructed and/or fenced in a manner so as to prevent and avoid erosion.
Conditions of approval may require that if the fill is found to not meet criterion (3), the fill shall be removed or, where
reasonable and practical, appropriate mitigation measures shall be required of the property owner. Such measures shall be
verified by a certified engineer or hydrologist that the mitigation measures will not result in a net rise in floodwaters and

be in coordination with applicable state, federal and local agencies, including the Oregon Department of Fish and
Wildlife.

#851-24-000659-PLNG.: ODOT Trask River Scour Repair Project
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Tillamook County Department of Community Development
1510-B Third Street. Tillamook, OR 97141 |  Tel: 503-842-3408 Fax: 503-842-1819

www.co.tillamook.or.us

DEVELOPMENT PERMIT .. LEHICE O ORLY

Applicant B (Check Box if Same as Property Owner)

Name: Bill Jablonski Phone: 503.338.7334
Address: ODOT, 350 West Marine Drive
Clty:.Asto.n.a State: OR Zip: 97103 ClApproved [lDenied
Email: William.R.JABLONSKI@odot.oregon.gov REceivEd by
Property Owner Receipt #:
Name: Phone: Fees: |,(000 415 /. +echlfCe
Address: Permit No:
%
City: State: Zip: 85141 {11, 77 -PiNG
Email:

Description of Work: Scour repair project located within the Estuary Conservation Zone 1 at the US 101 crossing of Trask River

Location: . J
site Address: US 101 bridge at the Trask River
Map Number: 2s oW 5,6 ORW, 2200

Township Range Section Tax Lot(s)
Complete all applicable fields: Flood Insurance Rate Map (FIRM) Panel Info
Regulatory Floodway: | Estuary: | ¢/ | Floodplain: I v | Tillamook County IPaneI Number: 41057C 410196-0587
NewDAdditionDeplacement RemodelEPemolish: Effective Date: Property Flood Zone(s): AE
Dwelling: Accessory Structure: Floodway: Y ® Project Flood Zone(s): AE
Culvert Diameter: Bridge Length: Stream/Waterbody Name: Trask River
Length: \Width: 336 ﬂ’ 39 ft
Fence Height: Retaining Wall Height: Elevation Data (NAVD 88)
Streambank Stabilization: Yeg [Other: Base Flood Elevation: 28.8 | First Habitable Floor:
Fill/Removal/Grading: 5000CY [Vegetation Removal:5000 CY Lowest Floor/Horizontal Member:

Enclosed Area: | Flood Vent Area:
Structure/Damage §: 5 Year Construction $: Other Required Permits
Substantial improvement/damage threshold 50% cost vs. value

Authorization

This permit application does not assure permit approval. The applicant and/or property owner shall be responsible for
obtaining any other necessary federal, state, and local permits. The applicant verifies that the information submitted is
complete, accurate, and consistent with other information submitted with this application.

HIH . Digitally signed by William R Jablonski
William R Jablonski Date: 2024.11.27 11:41:28 -08'00'
Property Owner Signature (Required) Date
Applicant Signature Date

[ Development Permit Application Rev. 7/15/21
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www.co.tillamook.or.us

Tillamook County Department of Community Development
1510-B Third Street. Tillamook, OR 97141 |

PLANNING APPLICATION

Applicant [ (Check Box if Same as Property Owner)

Name: Bill Jablonski

Phone: 503.338.7334

Address: ODOT, 350 West Marine Drive

City: Astoria State: OR Zip: 97103
Email: william.R.JABLONSKI@odot.oregon.gov

Property Owner

Name: Phone:

Address:

City: State: Zip:
Email:

Tel: 503-842-3408

Fax: 503-842-1819

OFFICE USE ONLY

Date Stamp

ClApproved [IDenied

Received by:

Receipt #:

Fees:

Permit No:

85104 -Wy59 -PLNG -

-

Request: Conditional Use review for a scour repair project located within the Estuary Conservation Zone 1 at the US 101 crossing of Trask River

Typel ll

Type lll

Type IV

O Farm/Forest Review

O Detailed Hazard Report

O

Ordinance Amendment

Conditional Use Review [0 Conditional Use (As deemed [ Large-Scale Zoning Map
[ Variance by Director) Amendment
O Exception to Resource or Riparian Setback [ Ordinance Amendment O plan and/or Code Text
[ Nonconforming Review (Major or Minor) [0 Map Amendment Amendment
Development Permit Review for Estuary O Goal Exception
Development 1 Nonconforming Review (As
[0 Non-farm dwelling in Farm Zone deemed by Director)
[ Foredune Grading Permit Review [ variance (As deemed by
[ Neskowin Coastal Hazards Area Director)
Location:
Site Address: US101 bridge at the Trask River
Map Number: 25 ow 5,6 ROW, 2200
Township Range Section Tax Lot(s)

Clerk’s Instrument #:

Authorization

This permit application does not assure permit approval. The applicant and/or property owner shall be responsible for
obtaining any other necessary federal, state, and local permits. The applicant verifies that the information submitted is
complete, accurate, and consistent with other information submitted with this application.

Digitally signed by William R Jablonski

William R Jablonski

Date: 2024.11.27 11:41:59 -08'00"

Property Owner Signature (Required)

Date

Applicant Signature

Date

[ Land Use Application

Rev. 6/9/23
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1.0 INTRODUCTION
1.1 Project Background

This document is intended to provide supplemental information related to the land use
permit application for the Trask River Scour Repair project. The project area is located
along the US 101 highway at the Trask River crossing. The Trask River is designated
as an Estuary Conservation Zone 1 (EC1) from the coast up to the US 101 bridge as
mapped by the Tillamook County online Interactive Web Map (March 2025). However,
the EC1 zone technically extends to the end of the tidal influence, which includes an
area just upstream of the bridge. The scour repair project includes work just upstream of
the bridge, and therefore the entire project is understood to be within the influence of
the tide and within the EC1 zone. Adjacent upland areas are zoned as Farm Zone (F-1).
The legal description for the Project site is Township 028, 9W, Sections 5 and 6. The
project is located within the existing US 101 right-of-way and on tax lot 2200 on tax map
02S09W05.

DOWL environmental staff conducted early coordination with Tillamook County
Planning Department staff to determine the type of permits that will be required for this
project. Based on this coordination, the project will require a Development Permit (Type
| Planning Application) to show compliance with the Flood Hazard Overlay Zone (FH)
(Section 3.510) of the Tillamook County Land Use Ordinance (TCLUO), and a
Conditional Use Permit (Type Il Planning Application) to show compliance with
development in the Estuary Conservation 1 Zone (EC1) (Section 3.140). Included in this
narrative are responses to TCLUO Section 3.120(5): Impact Assessments.

The scour repair construction activities located in EC1 are a permitted use with
standards subject to the procedures of TCLUO Section 3.120 and the standards of
TCLUO Section 3.140.

1.2 Project Description

The Oregon Department of Transportation (applicant) is proposing a scour repair project
at the US 101 bridge (Bridge No. 07147) that crosses the Trask River, south of
Tillamook, Oregon. The scour repair includes installing riprap protection along the
southern bank bridge abutment to fill a scour hole where the existing riprap revetment
has been undermined and has begun to fail. The bridge structure will remain in place
and will not be modified.



The existing bridge is an 11-span bridge, 336 feet long by 39 feet wide, that was built in
1949. Riprap slope protection was previously installed along the southern bridge
abutment sometime after 1972 based on review of as-built drawings and personal
communication with the local ODOT bridge crew.

The proposed scour repair includes installing abutment/bank protection riprap revetment
by extending the existing revetment with Class 200 riprap on the southern bridge
abutment upstream and keying the riprap into the bank. The new riprap revetment will
form a revised bank alignment to direct flows along the bank and fill in the upland area
that was lost to scour. Three pieces of large wood will be installed among the riprap
revetment that will extend into the river to enhance aquatic habitat. A secondary riprap
abutment protection revetment will be installed above the elevation of the primary
abutment/bank protection that will follow the roadway embankment (see Project Plans in
Attachment 1, Appendix 3 for details). Native fill will be used to fill in the spaces
between the riprap and provide substrate for planting. The revetment will be vegetated
with willow stakes and native seed mix.

The Trask River Scour Repair project is located at the US 101 crossing of the Trask
River, which is identified as the head of tide for the Trask River. The tidal influence at
this location is roughly 1.5 feet. In tidal waterways, jurisdictional elevation for Oregon
Department of State Lands (DSL) is based on the highest measured tide (HMT) and for
the U.S. Army Corps of Engineers (USACE), the mean high water (MHW) line for
Section 10 waters, and highest measured tide (HMT) for Section 404 waters. Based on
the U.S. Geological Survey (USGS) stream gauge at the US 101 bridge, the MHW is
6.93 feet, and the HMT was calculated to be 11.01 feet. During the site visit, DOWL
determined the ordinary high water mark (OHWM) to be 17 feet based on field
indicators. The 17-foot elevation was approved by DSL and the USACE to be used for
the jurisdictional elevation instead of MHW or HMT for the project area.

In-water construction activities below the OHWM in Trask River are required and will be
conducted during the Oregon Department of Fish and Wildlife (ODFW) in-water work
period (IWWP). Temporary work area isolation will be installed but will not block the
entire river channel and will allow upstream/downstream fish migration. The project will
comply with the Standard Local Operating Procedures for Endangered Species
(SLOPES) V (Stormwater, Transportation, or Utilities) programmatic Biological Opinion
and compensatory mitigation will not be required. The project team has determined that
a fish passage plan will be required for this project. The applicant will therefore
coordinate with ODFW to prepare a fish passage plan.

4



2.0 TILLAMOOK COUNTY LAND USE ORDINANCES

The following Permit Application Narrative provides a brief overview of the project and
defines how this project complies with the sections of the TCLUO identified above.

According to Section 3.120 Review of Regulated Activities, this project is a regulated
activity because it involves dredge and fill of more than 50 cubic yards within the EC1
zone and will require both State and Federal permits. As part of the procedures for
regulated activities, responses to the Impact Assessment (Section 3.120(5)) have been
included as part of this narrative.

SECTION 3.120: REVIEW OF REGULATED ACTIVITIES

(5)

IMPACT ASSESSMENTS: The Planning Department shall, with the
assistance of affected State and Federal agencies, develop impact
assessments for regulated activities. Federal Environmental Impact
Statements or Assessments may be substituted if made available to the
Planning Department. The following considerations must be addressed in
the impact assessment.

(@) The type and extent of alterations expected.

Response: The project proposes to repair existing scour at the US 101 bridge
(Bridge No. 07147) that crosses the Trask River, south of Tillamook, Oregon.
The scour repair includes installing riprap protection along the southern bank
abutment to fill a scour hole and recontour the riverbank where the existing
riprap revetment has been undermined and has begun to fail. The bridge
structure will remain in place and will not be modified otherwise.

Construction will require temporary work area isolation. Temporary isolation will
likely consist of sandbags (supersacks), plastic sheeting, sheet pile, or a
combination of sandbags and sheet pile. The isolation will not block the entire
channel of the Trask River and fish passage will be provided through the open
portions of the channel during construction. Temporary water management will
result in temporary impacts to the Trask River below the OHWM.

The proposed scour repair includes extending the existing riprap revetment by
installing Class 200 riprap along the abutment to fill the existing scour hole. The
new riprap revetment will provide fill in the upland area that was lost to scour.
Three pieces of large wood will be installed among the riprap revetment that will
extend into the river to enhance aquatic habitat. A secondary riprap abutment
protection revetment will be installed above the primary abutment/bank

5



protection that will follow the roadway embankment. Native fill will be used to fill
in the spaces between the riprap. Portions of the revetment will be planted with
willows and the remaining portions of the revetment will be seeded.

Access on the south bank will be achieved by grading an access road path on
the east side of the road to a point where equipment can enter the work area on
the bridge abutment. Staging will occur in closed portions of the US 101
Highway, road ROW, and within the permanent easement on tax lot 2200.

(b)  The type of resource(s) affected including, but not limited to aquatic
life and habitats, riparian vegetation, water quality and hydraulic
characteristics.

Response: Work will occur below the OHWM of Trask River during the
ODFW-prescribed IWWP of July 1 — September 15 when water levels are
lowest. DOWL did not identify any adjacent wetlands during fieldwork. Within
the project area, the Trask River is habitat to salmonid species, including ESA-
listed coho salmon and other native migratory aquatic species. The river is
designated Essential Salmonid Habitat (ESH) by the DSL and as Essential
Fish Habitat (EFH) for coho and Chinook salmon by the National Marine
Fisheries Service (NMFS). Fish passage will be maintained through the active
channel throughout the duration of the in-water work.

The riparian corridor throughout the assessment area consists of a narrow
band of vegetation along the slopes of the banks and provides minimal water
quality improvement function. Above the banks, the project area and vicinity
consist of agricultural fields or maintained grasses. Construction access will
temporarily impact riparian vegetation. These areas will be reseeded/replanted
after construction is complete.

The work area below the OHWM will be temporarily isolated during removal
and fill activities. Minor impacts to water quality (turbidity) may occur during
placement and removal of temporary isolation; however, these impacts are
anticipated to be temporary and localized. A 401 Certification from the Oregon
Department of Environmental Quality (DEQ) will be acquired prior to the
beginning of construction. DOWL anticipates metered turbidity monitoring will
be required during construction. Erosion control BMPs will be in place before
any ground disturbance occurs. Anticipated erosion and sediment control
BMPs to be used on this project include (but are not limited to): compost filter
berm; bio-filter bags; straw wattles; compost erosion blanket; permanent
seeding; construction entrances; and the use of temporary access roads for

construction access. Native fill will be used to fill the riprap gaps in the
6



revetment where planting will occur.

The placement of riprap for scour repair will result in a 0.1 foot rise of water at
the 2-year storm level—with other storm levels remaining the same up to a
500-year event—while velocities through the bridge will decrease between 0.3
foot/second (ft/s) and 0.1 ft/s. See the Hydraulic Report in Attachment 2 for
details.

(c) The expected extent of impacts of the proposed alteration on water
quality and other physical characteristics of the estuary, living
resources, recreation and aesthetic use, navigation and other existing
and potential uses of the estuary.

Response: The work areas below the OHWM will be temporarily isolated
during removal and fill activities. Minor impacts to water quality (turbidity) may
occur during placement and removal of temporary isolation; however, these
impacts are anticipated to be temporary, minor in nature, and localized. DOWL
anticipates metered turbidity monitoring will occur during construction
activities. Erosion control BMPs will be in place before any ground disturbance
occurs. Native fill will be used to fill the riprap gaps in the revetment along the
southern bridge abutment.

The project is not expected to impede passage of recreational boaters or
anglers underneath the US 101 Highway bridge during active construction
activities during the IWWP of July 1 — September 15.

There are no anticipated permanent significant adverse impacts to water

quality, physical characteristics of the estuary, living resources, recreation
uses, aesthetic uses, navigation, or other existing or potential uses of the
estuary after construction has been completed.

(d) The methods which could be employed to avoid or minimize adverse
impacts.

Response: The work areas below the OHWM will be temporarily isolated during
removal and fill activities to prevent turbidity discharges. Petroleum-based fluids
will be replaced with biodegradable fluids in vehicles, equipment, and tools.
Erosion control BMPs will be in place before any ground disturbance occurs.



SECTION 3.140: ESTUARY DEVELOPMENT STANDARDS

The project has been designed to be consistent with all applicable Estuary Development
Standards outlined in TCLUO Section 3.140'. Because the Project will require more
than 50 cubic yards of removal within the Estuary Zone water resource present, TCLUO
Subsection 3.140(5) will apply.

(5) DREDGING IN ESTUARINE WATERS, INTERTIDAL AREAS AND TIDAL
WETLANDS: These standards shall apply only to dredging in excess of
50 c.y. within a 12-month period or dredging of 50 c.y. or less which
requires a Section 10 permit from the U. S. Army Corps of Engineers.

a. When dredging in estuarine waters, intertidal areas or tidal wetlands
is proposed, evidence shall be provided by the applicant and
findings made by the County that:

i. The dredging is necessary for navigation or other water
dependent uses that require an estuarine location, or is
specifically allowed by the management unit or zone; and,

ii. A need (i.e. a substantial public benefit) is demonstrated and
the use or alteration does not unreasonably interfere with
public trust rights;

iii. If no feasible alternative upland locations exist; and,

iv. If adverse impacts are minimized.

Response: The project will provide a substantial public benefit by protecting the
structural integrity of the US 101 bridge. The removal of 489 cubic yards of
material below the OHWM is required to install new riprap and repair the scour
at the southern abutment of the US 101 bridge across the Trask River. This
activity will require a Section 10 permit from the USACE. It is therefore a

" Only TCLUO Subsections 3.140(5), 3.140(7), 3.140(10), and 3.140(17) are applicable to this project.
The remaining subsections of 3.140 do not apply and therefore, not addressed.
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regulated activity allowed in the Estuary Conservation 1 Zone (EC1) listed in
Section 3.106(4)(a)(1) Dredging for on-site maintenance of: (1) Bridge crossing
support structures. Because this is a scour repair project requiring work on an
existing structure below the OHWM, no feasible upland alternative location
exists. Impacts within the EC1 zone have been minimized to the maximum
extent practicable by installing the minimum amount of riprap required to protect
the abutment from future scour damage.

b. Dredging projects shall meet all requirements of the State Fill and
Removal Law (ORS 541.605 - 541.665), Section 10 of the Rivers and
Harbors Act of 1899, and other applicable State and Federal laws.
These requirements shall be enforced by State and Federal
agencies with regulatory authority over dredging projects.

Response: The project will receive authorization from DSL and USACE
pending review of the Joint Permit Application for impacts to jurisdictional
waterways. DOWL expects the Oregon DEQ to issue a 401 Certification, and
the NMFS to approve the use of the SLOPES Biological Opinion to cover the
Endangered Species Act (ESA)-listed fish within Trask River. All in-water work
will take place within the ODFW-prescribed IWWP of July 1 to September 15.
No other state or federal permits are required for this project.

c. Existing water quality, quantity and rate of flow shall be maintained
or improved. Minimum stream flow requirements shall be
maintained. Water Quality policies shall apply.

Response: The work areas below the OHWM will be temporarily isolated
with a sandbag barrier or sheet pile. However, most of the channel will
remain open during construction activities. The placement of riprap for scour
repair will result in a maximum rise of 0.1 feet of the water surface and a
decrease in water velocities of between 0.1 and 0.3 ft/s for the proposed
conditions (see the Hydraulic Report in Attachment 2). The project will also
comply with DEQ’s 401 certification and metered turbidity monitoring. Impacts
to water quality (turbidity) may occur during construction; however, these
impacts will be temporary, localized, and minor in nature.

d. Flushing capacity of estuaries shall be maintained. A hydrologic
report from a professional registered hydrologist or engineer may
be required by the Planning Department to ensure that this standard
has been met.

Response: No adverse impacts to the flushing capacity of the estuary are
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anticipated. Please refer to the Hydraulic Report in Attachment 2.

e. Dredging shall be timed in order to minimize the effects of
sedimentation and turbidity and to minimize impacts on fish,
shellfish, and recreational and commercial fishery activities. The
work periods specified in the Oregon Guidelines for Timing of In-
Water Work to Protect Fish and Wildlife Resources (ODFW, 2000)
shall be followed unless approval of alternative work periods has
been obtained from the O.D.F.W.

Response: All in-water construction activities will occur during the ODFW-
prescribed IWWP for the Trask River of July 1 to September 15. The main
channel of the Trask River will remain open and passable for recreational
uses during construction activities.

f. Evidence shall be provided by the applicant and findings made by
the County that projects requiring dredging are sited and designed
so that initial and maintenance dredging are minimized.

Response: Removal of sediment during scour repair activities will be limited to
the extent practicable by installing the minimum amount of riprap required to
protect the bridge abutment. Native fill will be placed over the riprap following
installation. No maintenance dredging is anticipated.

g. Dredging proposals shall provide at least a five-year program for
disposal of dredged materials. Programs for disposal of dredged
material shall be consistent with Dredged Material Disposal
standards.

Response: This project does not involve regular, long-term dredging. Any
dredged material will be disposed of in accordance with Dredged Material
Disposal Standards.

h. Dredging proposals requiring mitigation shall include a mitigation
plan consistent with Mitigation Standards.

Response: This project will not require compensatory mitigation for DSL or
USACE as the project is replacing upland and riprap lost to scour and is not
considered a loss of waters. As the project will comply with standards
established under SLOPES for the installation of vegetated riprap and riprap
with large wood, the project will not require compensatory mitigation or a
mitigation plan for NMFS.
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i. New dredging projects shall not be allowed in areas where
insufficient data are available to assess the relative biological value.
Under these circumstances, the applicant may arrange to provide
the necessary information with the technical assistance of State and
Federal resource agencies.

Response: The project is located in a site with sufficient data to assess
relative biological value.

j- When dredging for the purpose of on-site maintenance of existing
facilities is proposed, evidence shall be presented by the applicant
and findings made by the County that:

i. The dredging is necessary to maintain proper operation of the
facility.

ii. The amount of dredging proposed is confined to the
geographic area of the existing facility, and is the minimum
amount necessary to fulfill the need.

Response: Area of dredging is limited to the excavation necessary for
construction of the proposed revetment, which is needed to protect the
existing bridge. No dredging outside of that area is proposed. The limits of
dredging are depicted Attachment 1, Appendix 3, plan sheet HDO1.

In cases where dredging or ditching for the purpose of tidegate or
land drainage network maintenance is proposed, this findings
requirement may be met by a brief statement from the local Soil
and Water Conservation Service stating that:

@ Dredging or ditching is necessary to maintain proper
operation of the tidegate and/or the associated land drainage
network behind the dike.

2) The amount of dredging or ditching proposed is confined to
the geographic area of the tidegate or drainage new work,
and is the minimum amount necessary to fulfill the need.

Response: This standard does not apply to this project because the project is
not dredging to maintain operations of tidegates or land drainage networks.
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k. Excavation to create new water surface area shall be subject to the
standards listed above and to the following standards:

iv.

Provision shall be made for stabilization of new bank lines
prior to the connection of the new water body to existing
water bodies. Excavation of as much as is practical of the
new water body shall be completed before it is connected to
existing water bodies.

i. Toxic substances or other pollutants shall not leak into the

water as a result of the excavation.

Erosion of adjacent shoreland areas and excessive
sedimentation and turbidity in adjacent aquatic areas shall be
avoided.

Excavation shall occur at a time that will minimize its impact
on aquatic life.

Excavated materials shall not be disposed of in estuarine
waters, intertidal areas, or tidal wetlands, except as part of an
approved fill project subject to fill standards.

Response: This standard does not apply to this project because this project is
not creating new water surface area.

|. Dredging for the purpose of bankline or stream alteration (i.e.
realignment of a stream bank or the entire stream, either within or
without its normal high water boundaries) shall be subject to the
standards listed above and to following standards:

Alignments should make maximum use of natural or existing
deep water channels provided that pockets of stagnant water
are not created.

ii. Erosion of adjacent shoreland areas and excessive

sedimentation and turbidity in adjacent aquatic areas shall be
avoided.

Temporary stabilization (mulching or sodding), sediment
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basins or other performance equivalent structures may be
required at the discretion of the Planning Department.

iv. Provision shall be made for stabilization of new banklines.
Shoreline Stabilization standards shall apply.

v. Adverse impacts on fish spawning, feeding, migration and
transit routes and wildlife habitat shall be evaluated and
minimized.

Response: The project will stabilize a portion of the southern bank as part of
the scour repairs of the southern bridge abutment. The project will comply with
the Shoreline Stabilization standards, included below.

m. An impact assessment shall be conducted during local, State and
Federal review of permit applications for dredging in estuarine
waters, intertidal areas or tidal wetlands. The impact assessment
shall follow the procedures outlined in Section 3.120. Identified
adverse impacts shall be minimized to be consistent with the
resource capabilities and purposes of the area.

Response: See the impact assessment in Section 3.120(5). No adverse
impacts are anticipated.

Because the project will require more than 50 cubic yards of fill within the Estuary Zone
waterway and will be required to obtain a Section 10 and Section 404 permit from the
USACE, the following standards apply [TCLUO 3.140(7)].

(7)  FILL IN ESTUARINE WATERS, INTERTIDAL AREAS AND TIDAL
WETLANDS: These standards shall apply only to fill in excess of 50 c.y.
or fill of less than 50 c.y. which requires a Section 10 or 404 Permit from
the U.S. Army Corps of Engineers.

a. When fill in estuarine waters, intertidal areas or tidal wetlands is
proposed, evidence shall be provided by the applicant and findings
made by the County that:

i. The fill is necessary for navigation or other water dependent
uses that require an estuarine location, or is specifically
allowed by the management unit or zone; and
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Response: The placement of 815 cubic yards of riprap below the OHWM is
required to repair the scour located at the southern abutment to protect the US
101 bridge across the Trask River. This activity will require a Section 10 permit
from the USACE. As such, it is a regulated activity allowed in the Estuary
Conservation 1 Zone (EC1) listed in Section 3.106(4)(2) Fill or riprap for on-site
maintenance of: (b) bridge crossing support structures or other land
transportation facilities.

ii. A need (i.e. a substantial public benefit) is demonstrated and
the use or alteration does not unreasonably interfere with
public trust rights; and,

Response: The project will provide a substantial public benefit by protecting the
structural integrity of the US 101 bridge. The project will not unreasonably
interfere with public trust rights.

ili. If no feasible alternative upland locations exist; and,

Response: Because this is a scour repair project requiring work below the
OHWM, no feasible upland alternative location exists.

iv. If adverse impacts are minimized.

Response: Impacts within the EC1 zone have been minimized to the maximum
extent practicable by installing the minimum amount of riprap required to protect
the abutment.

b. When fill for the purpose of on-site maintenance of existing facilities
is proposed, evidence shall be provided by the applicant and
findings made by the County that:

i. There are no alternatives to fill to maintain proper operation of
the facility.

Response: This is a maintenance project to repair a scour hole along the
southern bridge abutment. There are no alternatives to fill that would address the
scour issues. The scour repair to the bridge abutment is replacing an existing
riprap revetment and upland area that has been scoured away. The scour hole
on the southern bridge abutment could threaten the structural integrity of the US
101 bridge if not repaired.



ii. The amount of fill proposed is confined to the geographic
area of the existing facility, and is the minimum amount
necessary to fulfill the need.

Response: Impacts within the EC1 zone have been minimized to the maximum
extent practicable by installing the minimum amount of riprap required to protect
the abutment.

c. Where existing public access is reduced, suitable access as part of
the development project shall be provided.

Response: This standard does not apply to this project. There are no public
access points to Trask River within the project area.

d. The fill shall be placed at a time that will minimize sedimentation
and turbidity. The work periods specified in the Oregon Guidelines
for Timing of In-Water Work to Protect Fish and Wildlife Resources
(ODFW, 1976) shall be followed unless approval of alternative work
periods has been obtained from the ODFW.

Response: All in-water construction activities will occur during the ODFW-
prescribed IWWP for the Trask River of July 1 to September 15 when water
levels are lowest. Erosion control BMPs will be in place prior to any ground
disturbance to prevent sediment from leaving the construction site.

e. Only non-polluted materials may be used for fill. Materials which
would create water quality problems are not permitted.

Response: Proposed permanent fill materials include the following: clean
riprap; clean streambed material that will be redeposited over the riprap; clean
fill from off-site; and clean sandbags and plastic sheeting. These materials will
not create water quality problems. A 401 Certification from the DEQ will be
acquired prior to beginning construction.

f. The perimeters of the fill shall be provided with erosion prevention
measures, consistent with Shoreline Stabilization standards.

Response: Prior to in-water construction activities, the contractor will isolate the
work areas to minimize downstream turbidity. Appropriate BMPs will be installed
prior to any site grading or earthwork for access into the work site. Anticipated
erosion and sediment control BMPs to be used on this project include but are not
limited to compost filter berm, bio-filter bags, straw wattles, compost erosion
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blanket, permanent seeding, construction entrances, and the use of a temporary
access road for construction access.

g. Fills shall be placed so that adjacent or nearby property is not
adversely impacted by increased erosion, shoaling or flooding
produced by changes in littoral drift or other changes in water
circulation patterns. An affidavit from a professional registered
engineer or hydrologist may impact assessment required in Section
3.120.

Response: The fill for scour repair along the southern bridge abutment will
benefit the adjacent landowner by reducing or halting additional erosion to the
property. The scour repair project will not impede flow or floodwaters. Refer to
the Hydraulic Report in Attachment 2.

h. Fill proposals requiring mitigation shall include a mitigation plan
consistent with Mitigation standards.

Response: This project will not require compensatory mitigation for DSL or
USACE as the project is replacing upland and riprap lost to scour and is not
considered a loss of waters. As the project will comply with standards
established under SLOPES for the installation of vegetated riprap and riprap
with large wood, the project will not require compensatory mitigation or a
mitigation plan for NMFS.

i. Fill in estuarine waters, intertidal areas and tidal wetlands shall be
subject to the requirements of the State Fill and Removal Law (ORS
541.605 - 541.665), The Rivers and Harbors Act of 1899, the Clean
Water Act of 1977 (PL 95-217) and other applicable State and
Federal laws. These requirements shall be enforced by State and
Federal agencies with regulatory authority over fill projects.

Response: The project will receive authorization from DSL and USACE
pending review of the Joint Permit Application for impacts to jurisdictional
waterways. The Oregon DEQ will issue a 401 Certification. NMFS will approve
the use of the SLOPES to cover the Endangered Species Act (ESA)-listed fish
within Trask River. All in-water work will take place within the ODFW-prescribed
IWWP of July 1 to September 15. No other state or federal permits are required
for this project.

j-  An impact assessment shall be conducted during the local, State,
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and Federal review of permit applications for fill in estuarine waters,
intertidal areas, or tidal wetlands according to the provisions
outlined in Section 3.120. Identified adverse impacts shall be
minimized to be consistent with the resource capabilities and
purposes of the area.

Response: See the impact assessment in Section 3.120(5). No adverse
impacts are anticipated.

Because this project includes the maintenance of a bridge in an estuary zone, it is
subject to the standards outlined in TCLUO Subsection 3.140(10). Because a new road
or railroad is not proposed as a component of this Project, only Subsections
3.140(10)(b) through (i) need to be addressed. The Project has been designed
consistent with the applicable standards as follows.

(10)

LAND TRANSPORTATION FACILITIES: Siting, design, construction and
maintenance of bridges, roads or railroads in estuary zones shall be
subject to the following standards:

a. Proposals for new County or State highways, or for railroads, shall
provide an evaluation of the proposed project on the following:

i. Land use patterns.
ii. Energy use.
iii. Air and water quality.
iv. Estuarine habitat, functions and processes.

v. Existing transportation facilities.

vi. Physical and visual access to estuaries and shorelands.

Response: This standard does not apply to this project because there are no
new County or State highways or railroads proposed.

b. Evidence shall be provided by the applicant and findings made by
the County that the siting, design, construction and maintenance of
land transportation facilities will be conducted to avoid mass soil
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wasting or excessive surface erosion.

Response: The scour repair will require the removal of riparian vegetation
limited to only those areas necessary to construct or access the project. The
project will include vegetating the riprap revetments on the southern bridge
abutment, and all temporary construction access to the work site will be
revegetated upon project completion. See Attachment 1, Appendix 3, plan
sheets FB01 through FB04 for a list of proposed erosion/sediment control
plans for the project and Sheet FAO1 for the planting plan.

c. Land transportation facility proposals shall include a rehabilitation
plan specifying the method and timing of necessary site
rehabilitation. Site rehabilitation plans shall provide for replacement
of riparian vegetation.

Response: The riprap revetment at the southern bridge abutment will be
seeded with herbaceous species and planted with willow stakes in riprap
areas outside of the bridge footprint. Construction access areas will be
reseeded after construction has been completed. The conceptual planting
plan is included in Attachment 1, Appendix 3.

d. Vegetated buffer strips shall be maintained, whenever practicable,
along roadways to manage storm drainage runoff.

Response: Temporary access roads constructed within the US 101 ROW
will disturb roadside vegetation during construction activities. All disturbed
roadside areas will be seeded to reestablish vegetative cover.

e. When culverts are used in association with bridge crossings, spring
line natural bottom culverts are preferred over box culverts.

Response: This standard does not apply to this project because there are
no culverts proposed.

f. All bridge crossings and culverts shall be positioned and
maintained to allow fish passage, avoid interference with
anadromous fish runs and to prevent any constriction of natural
streams which would result in increases in flood or erosion
potential. When culverts are used, no fill shall be allowed in streams,
rivers or estuaries.

Response: Temporary work isolation will occur during the ODFW-approved
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IWWP, and the channel will not be blocked during construction activities.

dg. When new bridge crossing support structures are proposed in
Estuary Natural (EN) zones, evidence shall be provided by the
applicant and findings made by the County that the proposed use is
consistent with the resource capabilities and purposes of the area.

Response: This standard does not apply to this project because the project
is not located in an EN Zone.

h. When land transportation facilities are proposed in Estuary
Development (ED) zones, evidence shall be presented by the
applicant and findings made by the County that the proposed use
will not preclude the provision or maintenance of navigation and
other needed public, commercial and industrial water-dependent
uses.

Response: This standard does not apply to this project because the project
is not located in an ED zone.

i. Dredging, fill, piling/dolphin installation, shoreline stabilization,
dredged material disposal or other activities in conjunction with
land transportation facilities shall be subject to the respective
standards for these activities.

Response: The project has been designed consistent with all applicable
land use standards.

Because this project includes stabilizing the shoreline of the Trask River in an estuary
zone (EC1), the standards outlined in TCLUO Subsection 3.140(17) will apply. The
project has been designed consistent with the applicable standards as follows.

(17)

SHORELINE STABILIZATION: Shoreline stabilization projects in estuary
zones, Water-Dependent Development (WDD) shoreland zones or other
areas within the Shoreland Overlay Zone shall be subject to the following
standards:

a. Within estuarine waters, intertidal areas and tidal wetlands, and along
Water- Dependent Development Zones and other shoreland areas,
general priorities for shoreline stabilization for erosion control are,
from highest to lowest:
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i. Proper maintenance of existing riparian vegetation.

Response: Tree and vegetation removal will be limited to the extent
practicable. Other existing vegetation will be preserved.

ii. Planting of riparian vegetation.

Response: Six trees will be planted above the riprap to replace upland
trees at a 2:1 ratio.

iii. Vegetated riprap.

Response: 60 willow stakes will be planted, six feet on center, along the
lower portion of the riprap revetment near the HMT line. The newly
installed riprap revetments will also be seeded with a riparian seed mix
above the HMT line (approximately 7 feet).

iv. Non-vegetated riprap.
Response: Non-vegetated riprap will be installed below the HMT line.

v. Groins, bulkheads or other structural methods. Shoreline
protection proposals shall include justification for the use of a
lower priority method over a higher priority method.

Response: The project will not employ groins, bulkheads, or other
structural stabilization methods.

b. Vegetative shoreline stabilization shall utilize native species, or non-
native species approved by the Soil Conservation Service. Reference
shall be made to the Inter-Agency Seeding Manual prepared by the
Soil Conservation Service.

Response: Native willow species and native seed mix will be used for
vegetating the riprap.

c. When structural shoreline stabilization methods are proposed,
evidence shall be presented by the applicant and findings made by
the County that:

i. Flooding or erosion is threatening an established use on a
subject property or a need (i.e. a substantial public benefit) is
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demonstrated in conjunction with navigation or a water
dependent use, and

Response: Scour is undermining the southern bridge abutment of the US
101 bridge over the Trask River.

ii. Land use management practices or nonstructural solutions
are inappropriate or will not meet the need, and

Response: Scour protection (riprap) needs to be installed at southern bridge
abutment.

iii. The proposed structural stabilization method is the minimum
size needed to accomplish the desired stabilization, and

Response: The scour protection repairs have been designed to install the
minimum amount of riprap needed to repair the scour.

iv. The proposed project will not restrict existing public access to
publicly- owned lands or interfere with navigation or the normal
public use of fishery, recreation or water resources, and

Response: The project will not obstruct boaters or anglers from passing
underneath the US 101 Highway bridge during active construction
activities during the IWWP of July 1 — September 15. While a portion of
the riverbed will be isolated for construction, the river channel will
otherwise be open within the project area.

v. The proposed project will not adversely impact adjacent
aquatic areas or nearby property through increased erosion,
sedimentation, shoaling or flooding produced by changes in
littoral drift or other changes in water circulation patterns. An
affidavit from a professional registered engineer, hydrologist,
or geologist may be required by the Planning Department as a
result of the impact assessment required in Section 3.120.

vi. A brief statement from the local Soil and Water Conservation
Service may serve as evidence that standards (c) (2) and (c) (3)
have been met.

Response: The fill for scour repair along the southern bridge abutment
will benefit the adjacent landowner by reducing or halting additional
erosion to the property. The scour repair project will not impede flow or

21



floodwaters. Refer to the Hydraulic Report in Attachment 2.

. Shoreline stabilization projects shall be timed to minimize impacts
on aquatic life.

Response: The work will occur during the ODFW recommended IWWP of
July 1 to September 15 when water levels are lowest.

. Proposals for riprap shall include evidence that the rock to be used
will be effective, and provide justification for use of a slope steeper
than 1 1/2 feet horizontal to one foot vertical.

Response: The existing riprap abutment protection at the southern bridge
abutment will be extended upstream and keyed into bank. Launched riprap
protection will be placed at the toe of the slope between elevation -3 feet
and -7 feet, and a 2-foot-thick riprap blanket will be extended up the bank
ata 1.5H:1V slope to elevation 25 feet.

When bulkheads are proposed, evidence shall be provided by the
applicant and findings made by the County that the other forms of
structural stabilization are inappropriate or will not meet the need.
Bulkheads should be designed to be permeable to ground water and
runoff. Fill policies and standards shall apply to bulkhead projects
which involve fill within estuarine waters, intertidal areas or tidal
wetlands.

Response: This standard does not apply to this project because there are
no bulkheads proposed.

. When riprap is proposed in Estuary Natural (EN) zones, a resource
capability determination shall be required for purposes other than the
protection of unique natural resources, historical and archaeological
values, public facilities and uses existing as of October 7, 1977.

Response: The project area is not located within an EN zone. This
standard does not apply to this project.

. When structural shoreline stabilization is proposed in Estuary
Conservation Aquaculture (ECA), Conservation 1 (EC1) and Estuary
Conservation 2 (EC2) zones, evidence shall be presented by the
applicant and findings made by the County that the project is
consistent with the resource capabilities of the area and the long-
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term use of renewable resources, and does not cause a major
alteration of the estuary.

Response: The scour repair on the bridge abutment includes installing
riprap to fill in upland areas and existing riprap that were lost to scour. The
riprap revetment will also include three pieces of large wood that will
enhance aquatic habitat. The project is not anticipated to cause a major
alteration of the estuary as the scour repair will have minimal impact to the
Trask River channel. Post-project water elevations have been modeled to
increase by a maximum of 0.1 feet, while velocities through the bridge will
decrease between 0.1 and 0.3 ft/s; these slight changes are not
anticipated to cause a major alteration of the estuary.

When structural shoreline stabilization is proposed in Estuary
Development (ED) zones, evidence shall be presented by the
applicant and findings made by the County that the project is
consistent with the maintenance of navigation and other needed
public, commercial and industrial water-dependent uses.

Response: The project area is not located within an ED zone. This
standard does not apply to this project.

Structural stabilization along ocean shorelands west of the Beach
Zone Line shall be subject to the requirements of the Oregon
Department of Transportation ocean shore permit and regulatory
program.

Response: The project is not located west of the Beach Zone Line. This
standard does not apply to this project.

. An impact assessment shall be conducted during local, state and
federal review of permit applications for structural shoreline
stabilization seaward of the line of non-aquatic vegetation or the
Mean Higher High Water (MHHW) line. The impact assessment shall
follow the procedure outlined in Section 3.120. Identified adverse
impacts shall be avoided or minimized to be consistent with the
resource capabilities and purposes of the area.

Response: See the Impact Assessment section above.
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SECTION 3.510: FLOOD HAZARD OVERLAY ZONE (FH)

The project area is mapped within a Zone AE Special Flood Hazard Area with no
floodway mapped in the project area. Because there is no floodway mapped, the project
is consistent with TCLUO Subsections 3.510(9)(e)(f). Submittal of a Development
Permit application for floodplain development requires consistency with the permit
procedure outlined in TCLUO Subsection 3.510(14).

©)

SPECIFIC STANDARDS FOR FLOODWAYS: Located within areas of special

flood hazard established in Section 3.510(2) are areas designated as regulatory
floodways. Since the floodway is an extremely hazardous area due to the velocity
of flood waters which carry debris, potential projectiles, and erosion potential, the
following provisions apply:

(e) Before a Regulatory Floodway is determined in an A1-A30 or AE
Zone: In areas where a regulatory floodway has not been designated, no
new construction, substantial improvements or other development
(including fill) shall occur within an AE Zone designated on the
community’s Flood Insurance Rate Map, unless it is demonstrated that
the cumulative effect of the proposed development, when combined with
all other existing and anticipated development, will not increase the
water surface elevation of the base flood more than one foot at any point
within the community.

(f) As noted in “The Flood Insurance Study for Tillamook County” as
revised on September 28, 2018, certain areas of Tillamook County are
subject to heavy tidal influence and sheet flows. Floodways are not
applicable in this type of flooding. Thus, the following areas are not
subject to the requirement of Section (9)(e) above:

(1) Nehalem River downstream of cross-section A
(2) Nestucca River where it joins Nestucca Bay
(3) Tillamook River

(4) Wilson River from cross-sections Ato Y

(6) Trask River from cross-sections A to AF
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(6) Kilchis River downstream of cross-section C

Response: According to FEMA Firm panel 41057C0578F, effective
September 28, 2018, the project is partially located within the Zone AE
special flood hazard area. Through coordination with Tillamook County Land
Use Planning Department and the National Flood Insurance Program (NFIP)
Coordinator of the Oregon Department of Land Conservation and
Development, it was determined that this project is not subject to the
requirements of Section 9e above because the bridge is located in an area
not subject to the requirements listed in 9(f)(5). A no rise/floodway analysis
will not be required as the project area is tidally influenced.

(14) DEVELOPMENT PERMIT PROCEDURES: A development permit shall be
obtained before construction or development begins within any area of special
flood hazard zone. The permit shall be for all structures including manufactured
dwellings, and for all development including fill and other development activities,
as set forth in the Definitions contained in this Section of the Land Use Ordinance.

) Development Permit Review Criteria

(1) The fill is not within a Coastal High Hazard Area.

Response: The project is not located within a Coastal High Hazard Area.

(2) Fill placed within the Regulatory Floodway shall not result
in any increase in flood levels during the occurrence of the
base flood discharge.

Response: The project is not located within a regulated floodway and
therefore floodway analysis is not applicable; thus, this criterion does not

apply.
(3) The fill is necessary for an approved use on the property.

Response: The fill is necessary to provide scour protection for the southern
bridge abutment to preserve the structural integrity of the bridge. The project
will submit a Joint Permit Application to USACE and DSL for approval.

4) The fill is the minimum amount necessary to achieve the
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approved use.

Response: The scour repair has been designed with the minimum amount of
riprap necessary to protect the structure.

(5) No feasible alternative upland locations exist on the
property.

Response: The scour repair that is required is below the ordinary high water
of the Trask River, so no feasible upland alternative exists for this project.

(6) The fill does not impede or alter drainage or the flow of
floodwaters.

Response: The proposed fill will not impede or alter drainage of flow of
floodwaters. See Hydraulic Report in Attachment 2.

(7 If the proposal is for a new critical facility, no feasible
alternative site is available.

Response: This project is not for a new critical facility; thus, this criterion
does not apply.

8) For creation of new, and modification of, Flood Refuge
Platforms, the following apply, in addition to (14)(a)(1-4) and
(b)(1-5):

@) The fill is not within a floodway, wetland, riparian area
or other sensitive area regulated by the Tillamook
County Land Use Ordinance.

(b) The property is actively used for livestock and/or farm
purposes,

© Maximum platform size = 10 sq ft of platform surface
per acre of pasture in use, or 30 sq ft per animal, with a
10-ft wide buffer around the outside of the platform,

@ Platform surface shall be at least 1 ft above base flood
elevation,
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© Slope of fill shall be no steeper than 1.5 horizontal to 1
vertical,

® Slope shall be constructed and/or fenced in a manner
so as to prevent and avoid erosion.

Response: This project is not for the creation of a new or modification of a
Flood Refuge Platform; thus, this criterion does not apply.

3.0 CONCLUSIONS

The proposed scour repair activities proposed by the applicant at the US 101 Bridge
over Trask River meet all relevant standards and criteria outlined for FH zones and EC1
zones in Tillamook County per the TCLUO. The information provided in this application
narrative, along with the appendices, is complete and accurate in documenting the
project's compliance with all applicable provisions of the current TCLUO.
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Attachment 1 — Hydraulic Report
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1.0 INTRODUCTION

This report summarizes the hydraulic analysis for the scour repairs proposed for the US

Highway 101 bridge over Trask River (No. 07147), just south of the City of Tillamook, in Oregon.
A location map showing the project location is provided in this report as Figure 1. A scour repair
and mitigation plan has been developed for this bridge, which includes the installation of riprap
protection at the southern abutment (Bent 1). The bridge structure will remain in place and will
not be modified otherwise. The ordinary high water (OHW) elevation is 17.0 ft. All proposed and
surveyed elevations are in feet and referenced to the North American Vertical Datum of 1988

(NAVD88) unless noted otherwise.
Figure 1: Project Location

P AR

| 1n =150 mi

b 1 Fennowick
A s

1in=4 mi

s Oceatuie

Hetaits

g '
Nevada L
7 oo

[ site Map
1in = 400 ft

]
i

b p—
PROJECT
. &/ Location &

Page 1



This report presents the results of a scour analysis conducted for the US 101 crossing at Trask
River, and summarizes the results of a hydraulic analysis conducted to determine the water
surface elevations resulting from the construction of the proposed scour repair, as well as the
existing water surface elevation.

2.0 REGULATORY STANDARDS

The US 101 crossing over Trask River is within the limits of the Federal Emergency
Management Agency (FEMA) floodplain. The crossing is located within a Zone AE floodplain
where a floodway is not designated on the Flood Insurance Rate Map (FIRM). The FIRM for the
US 101 crossing at Trask River has an effective date of September 28, 2018. The panel number
for the site is 410196-0587. A copy of the FIRM is attached to this report as Exhibit 1.

Tillamook County Land Use Ordinance (LUO) Section 3.510(14)(b) applies to the project, which
for the purpose of this hydraulic report, principally requires that:

(3) the fill is necessary for an approved use on the property
(4) the fill is the minimum amount necessary to achieve the approved use
(6) the fill does not impede or alter drainage or the flow of floodwaters.

All in-water work is required to occur during the Oregon Department of Fish and Wildlife
(ODFW) prescribed in-water work window (IWWW), which is July 1 — September 15.

Additional applicable regulatory requirements / permits for the project are listed below. The
listed regulations require evaluation of impacts to the waterway and prescribe conditions for
mitigation of vegetation and/or habitat.

- US Army Corps of Engineers Section 404 Dredge/Fill Permit

- Oregon Department of State Lands Section 401 Water Quality Certification

- Standard Local Operating Procedures for Endangered Species Biological Opinion
(SLOPES V)

3.0 HYDROLOGY

Trask River flows east to west, from the Coast Range mountains east of the City of Tillamook, to
Tillamook Bay and the Pacific Ocean. The drainage area upstream of the project is 164 square
miles. The majority of the drainage area upstream of the crossing is composed of mountainous
areas and agricultural areas immediately surrounding the site. Peak flows for Trask River at the
US 101 bridge crossing were collected from the FEMA Flood Insurance Study, for Tillamook
County, Oregon and Incorporated Areas, Effective September 28, 2018 (FIS); and the U.S.
Geological Survey StreamStats web application (StreamStats). Discharges for the 10, 50, 100,
and 500-year storm events were taken from the Table 10 (Summary of Discharges) of the FIS,
specifically at the confluence of Trask River and Mill Creek, located approximately 1.1 miles
upstream of the US101 crossing at Trask River. The 2-year event discharge was obtained from
StreamStats. A copy of the FIS Table 10, and the StreamStats report is included in Appendix 1.
Peak flows for the 2, 10, 50, 100, and 500-year storms as described above are provided in
Table 1.
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Table 1: Trask River Flow Rates by Recurrence Interval

Storm Event Flc}v:f:)ate
2-yr. 12,500
10-yr. 21,800
50-yr. 29,400
100-yr. 32,200
500-yr. 39,000

4.0 HYDRAULIC ANALYSIS

A two-dimensional (2D) hydraulic analysis was completed for the project using SMS Version
13.0.14. The complexity of the floodplain in the vicinity of the bridge and the presence of an
abrupt flow direction change immediately upstream of the bridge warranted a more elaborate
analysis than the more common one-dimensional analysis used for bridge hydraulics.

The hydraulic analysis is composed of two scenarios: Existing Conditions and Proposed
Conditions. The proposed model layout is identical to the Existing Conditions model, except the
existing channel geometry is replaced with the proposed channel geometry that includes the
scour repair. The following sections provide details of the conditions within the modeled extent
and the results from the scenarios analyzed.

4.1 Channel Geometry and Roughness

The 2D model extent was established by evaluating confining topographical features and
existing FIS floodplain mapping for the area. The model domain extends well beyond the
immediate vicinity of the bridge to avoid significant influence from the established boundary
conditions discussed in Section 4.2. An overview of the hydraulic model layout is provided in
Exhibit 2, and a detail of the model layout at the bridge crossing is provided in Exhibit 3.

The digital terrain model (DTM) for the Existing Condition hydraulic analysis was developed
using hydraulic survey data collected by DOWL on April 1 and April 7 of 2020, supplemented by
digital elevation model (DEM) information collected from Oregon Department of Geology and
Mineral Industries (DOGAMI).

Channel and floodplain roughness information were developed using hydraulic site investigation
data collected on April 29, 2020, environmental site investigation data collected on March 25 of
2020 and July 8 of 2021, the 2016 National Land Cover Dataset (NLCD), and ERSI aerial
imagery. During the site investigation a channel with a gravelly bottom was identified in the
vicinity of the US 101 crossing. The southern bank is heavily vegetated with trees and brush
upstream and downstream of the crossing. Existing riprap armoring is present on the southern
bridge abutment. The northern bank is also heavily vegetated with trees and brush downstream
of the bridge, with grass and brush underneath and upstream of the bridge. Photographs of the
existing bridge and channel are provided in Appendix 2. The areas beyond the river banks are
primarily agricultural land, with pockets of developed areas, buildings, woody areas, and roads.
Manning's roughness values were assigned to different land use types in the model as shown in
Exhibit 4. A depth-varying roughness approach was used for all land types (except for
buildings), using roughness values shown in Table 2. Roughness values were interpolated
linearly for depths between 0.0 ft and 0.5 ft using the values provided in Table 2; constant
values were used for depths equal to or greater than 0.5 ft.
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Table 2: Depth-varying Manning’s Roughness Values

Land Use Type | 0.0’ >= Depth< 0.5’ | Depth >= 0.5’
Channel 0.040 to 0.020 0.020
Crops 0.070 to 0.035 0.035
Developed Area 0.100 to 0.050 0.050
Woody Area 0.120 to 0.080 0.080
Road 0.040 to 0.020 0.020
Buildings 0.100 to 0.100 0.100

4.2 Model Boundary Conditions

The US 101 Trask River Bridge is located at the head of tide in a relatively flat area as the
Coastal Range transitions to the estuarine setting of Tillamook Bay. The topography and
hydrologic complexity of the site necessitated the use multiple boundary conditions to accurately
simulate flow through the system and remain consistent with previous FIS studies of the area.

Flow was inserted into the system along a single boundary approximately 1.15 river miles
upstream of the US 101 bridge. The flows from Table 1 were used for the various events
considered for both the existing and proposed scenarios.

A total of five downstream boundary conditions were used to allow water to leave the model
through the various overflow paths created by the flat topography. Exhibit 2 provides a
schematic of the boundary condition locations and the elevations associated with each event.

A single internal boundary condition was established in the model to consider the possibility for
pressure flow conditions at the bridge.

4.3 Existing Conditions

The existing 336-foot long, 39-foot wide, 11-span bridge was built in 1949. The existing bridge
deck is composed of concrete with an asphalt concrete pavement (ACP) wearing surface and
supported on concrete pilings with concrete pile caps. The lowest soffit elevation identified
during the site survey was 29.4 ft. Riprap slope protection was installed sometime after 1972
based on a review of as-built drawings. Evaluation of historical aerial imagery indicated that the
channel has been gradually migrating to the south just upstream of the US 101 crossing.
Substantial erosion was observed at the southern embankment upstream of the crossing during
the hydraulic site investigation. A large scour hole was also observed on the south side of Bent
5, with a large depositional mound located between Bents 5 and 6.

Analysis of the existing bridge shows that the bridge does not undergo pressure flow during any
of the storm events considered. The hydraulic data table for the existing bridge is presented in
Table 7. The results from the hydraulic analysis of the existing bridge are summarized in Table
3. Exhibit 5 shows the extent of the flooding during the 100-year event. Additional results from
the Existing Condition are provided in Appendix 4.
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Table 3: Existing Condition Hydraulic Results

Max. Upstream Water Minimum Max. Velocity
Event Surface Elevation Clearance through Bridge
(ft, NAVD88)' (ft) (ft/s)
2-Year Storm 26.5 29 6.0

10-Year Storm 26.5 29 5.6

50-Year Storm 26.7 2. 5.8

100-Year Storm 26.8 2.6 6.1

500-Year Storm 26.9 2.5 6.2
T Observed within the main channel immediately upstream of the bridge
The model results show a modest increase in water - B .
surface elevation for events that exceed the 2-year flow [ & 4
rate. Discharges for all simulations exceeded the | s Loai]
bankfull capacity of the channel, flow through overland : : A
paths are conveyed away from Trask River channel, and 3.t oo TR
generally do not return to the modeled extent. A - T

summary of the flow rates in the channel, and flow rates | #! ; ot Nl
leaving the channel to left and right overbanks is 1
provided in Exhibit 2.
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and/or riprap.

4.4 Proposed Conditions

i \\\‘.\..
Drawings for the proposed scour repair are provided in }:f‘,,:,._\\....,;_,:
Appendix 3. The existing riprap abutment protection at e

the southern bridge abutment will be extended upstream |~ °

'r'_/z'(/"/,j,l,'r—- X

and keyed into the bank. A riprap toe will be placed at aeeaiyy o

the toe of the slope, with a 2-foot-thick riprap blanket ::‘;;j ” ’ti

extending up the bank at a 1.5H:1V slope to the top of AP R .
the slope. Large woody material will be installed just :jj‘;j H j il e AR
above the toe to help redirect the flow toward the center  [voviiyiil, (1l eee A
bridge span, as well as to provide in-channel habitat. o ::jj i , Ay CIPRG AN

Willow stakes will be installed at the bottom of the slope . i o a5
to further increase the scour resistance and roughness ~ Figure 2: Existing Condition Flow
of the bank. The length of the outside bank of the Vectors at Bridge
meander upstream of the bridge precludes the ability to extend the protection to a location that
should remain stable for the anticipated life of the existing bridge. A secondary riprap protection
of the abutment is incorporated into the design behind the riprap toe and slope protection. A
launching riprap trench is proposed to run parallel and immediately adjacent to the road
embankment. Should the primary riprap protection fail, the launching riprap would delay or
potentially arrest further erosion and damage to the abutment.
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All new riprap will be Class 200; riprap geotextile will be
provided under all newly installed riprap. No changes to
the existing bridge structure are proposed.

Temporary water management will be required during
construction. Temporary water management will be the
responsibility of the Contractor, but a Temporary Water

Management Plan (TWMP) must be approved by LS. SR -,;;,_‘_..u\..“““;;
ODOT prior to Construction. A proposed TWMP has |t 5 :‘::'7::::::;::::::::
been developed and includes partial isolation of the ! ' 3 : annsanan

waterway for work at the south abutment. The proposed
TWMP will use sheet piles to isolate the work area for
dewatering and installation of the below water riprap.

. sxu~~gu~nsx\\\\

The clearance under the bridge deck will inhibit the : SR s e T

- \\\MHNNMKNHHNHN\N

installation of continuous sheet piles, necessitating
driving the sheets in ~10-foot segments that are welded
together. Dewatering of the work area may be required
for proper installation of the riprap, geotextile, large
woody material, and plantings.

Analysis of the proposed bridge shows that proposed
scour protection helps to realign flows, as shown in
Figure 3, which should reduce the erosive forces
applied to the banks. The results from the hydraulic
analysis of the proposed bridge are summarized in
Table 4.The hydraulic data table for the proposed
bridge is presented in Table 8. Exhibit 6 shows the
extent of the flooding during the 100-year event.
Additional results from the Proposed Condition are —
provided in Appendix 5. Figure 3: Proposed Condition Flow
Vectors at Bridge

Table 4: Proposed Condition Hydraulic Results

Max. Upstream Water Minimum Max. Velocity
Event Surface Elevation Clearance through Bridge
(ft, NAVDS88)' (ft) (ft/s)
2-Year Storm 26.6 2.8 5.8
10-Year Storm 26.5 2.9 5.5
50-Year Storm 26.7 2.7 5.8
100-Year Storm 26.8 2.6 5.8
500-Year Storm 26.9 2.5 6.1

1 Observed within the main channel immediately upstream of the bridge

5.0 ICE AND DEBRIS

Woody debris ranging from branches to whole trees were observed along the banks of the
Trask River both upstream and downstream of the existing bridge during the site investigation.
Submerged logs were observed in the channel and around Bent 5. The bridge crossing does
not provide 3.0 feet of clearance for the debris influenced bridge, as recommended by the
ODOT Hydraulics Manual. However, the proposed improvements maintain existing flooding
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elevations and the resulting clearance. While the clearance does not meet the recommended
clearance, it is only slightly (~0.5 feet) deficient. The ability to provide the recommended
clearance should be re-evaluated when the bridge is replaced in the future.

According to the Nation Oceanic and Atmospheric Administration’s (NOAA) Nation Centers for
Environmental Information (NCIE), the average minimum December temperature in Tillamook,
Oregon is 34.5 degrees Fahrenheit. Therefore, it is concluded that ice is not a major concern at
this location.

6.0 SCOUR ANALYSIS

A scour analysis was performed for the proposed bridge following procedures presented in the
Federal Highway Administration (FHWA) publication Hydraulic Engineering Circular (HEC) 18,
Evaluating Scour at Bridges 5" Edition, published April 2012. The bridge consists of 2 bents in
the main channel, 8 bents in the overbanks as well as abutments at the ends of the bridge. The
scour analysis was performed for the 100-year (design) and 500-year (check flood) storms. The
median diameter (Dso) of the streambed material was determined to be 10.0 mm by samples
collected during the site investigation. Southward lateral migration of the channel has been an
on-going issue at the crossing, as discussed in Section 4.3. No signs of long-term degradation
of the channel bed were noted during the site investigation.

Contraction and pier scour calculations were performed. The maximum channel velocity very
nearly exceeds the streambed material critical velocity, as a result, the more conservative result
between clear-water and live-bed contraction was used. No contraction scour is calculated for
the 100-year event. The calculated contraction scour depth is 2.52 ft for the 500-year storm.

Pier scour is calculated for each bent and summarized in Table 5. All piers are assumed to be 2
feet wide. Pier scour analyses and conditions are grouped into three areas, the south abutment,
channel bents, and the north overbank and abutment. Bents 1-3 are located on the south bank

of the river and are protected by existing and proposed riprap revetment. Scour calculations for
these three bents assume the abutment riprap protects the bents from flows within the channel.
Scour is considered local scour only for these bents.

Scour analysis for the Bent 4 and Bent 5, the two bents in the river, indicates that scour is a
concern. Bent 4 is protected by the south bank abutment riprap, limiting the expected
contraction and pier scour.

Bent 5 does not have any existing scour protection. Scour calculations for Bent 5 using the
general scour equation presented in HEC-18 indicate 16.56 feet of scour under a 100-year
event and 17.44 feet of scour under a 500-year event. These depths are expected to be
conservative. Data from FHWA's Updating HEC-18 Pier Scour Equations for Noncohesive Soils
shows that the general pier scour equation overpredicts scour for piers by a magnitude of 2 or
greater about 2/3 of the time and the measured scour was equal to or less than the width of the
pier approximately 80% of the time with greater than 50% of the time the scour depth is under
2/3 of the pier width.

Review of historic aerial photos from 1953 through 2024 shows that the Trask River channel
hasn't experienced any large planform changes. There have been some localized scour
conditions and small shifts in channel alignment. Review of the aerial photos shows that the
angle at which the flow approaches Bents 4 and 5 has remained relatively constant throughout
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the bridge's life. The bridge has also experienced flood events in 1964, 1972, 1996, 1998, 2006,
2007 and 2015 without failure at the bents.

Based on the conservative nature of the general scour equation, the stable history of the bridge
during the previous flood events, we would estimate the pier scour component of the total scour
for Bents 4 and 5 to be 8.5 feet. This puts the total scour depth at Bent 5 at 11.02 feet.

The north overbank piers are pile-supported and not expected to be subject to channel
migration over the engineering life of the bridge structure. No local scour protection is present
for these bents. Flows and velocities in the overbank provide minimal scour impacts to these
bents.

Table 5 shows a summary of the channel, water surface, and structure elevations at each bent
and the calculated scour depth results. The complete table with the 100-year scour calculation
summary is included in Appendix 5.
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Figure 4 shows a graphical representation of the total scour depth across the section.
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Figure 4. Maximum (500-yeaf) ScourCondltlon at Bridge Supports in
Existing Condition (Datum - NGVD29)

Countermeasures and mitigation measures for the bridge are recommended per Hydraulic
Engineering Circular No. 23 Bridge Scour and Stream Instability Countermeasures: Experience,
Selection, and Design Guidance — Third Edition, published September 2009.

The minimum scour elevation for the south bank revetment protecting Bents 1 — 3 was
determined by assuming that the thalweg of the stream was adjacent to the bank and
subtracting the anticipated contraction scour during the check flood. The proposed south bank
revetment is constructed with ODOT Class 200 riprap underlain by Type 2 riprap geotextile as a
filter.

Table 6: Scour Protection vs. Anticipated Minimum Scour Elevations

Location Minimum Scour Minimum Scour Protection Elevation
Elevation Installed’ Launched?
South Abutment (Bent 1) -4.69 72 9.2

(Primary protection)
South Abutment (Bent 1) 469 15 470
(Secondary protection) : :
"Scour protection provided by riprap section as shown on the drawings.

2Scour protection provided by riprap section in the launched condition (See Fig. 15-5 in ODOT
Hydraulics Manual)

The secondary riprap protection adjacent to Bent 1 is intended to arrest rapid scour prior to loss
of the roadway embankment and subsequent flanking of Bent 1. This countermeasure also
constructed of ODOT Class 200 loose riprap underlain by Type 2 riprap geotextile. The
secondary countermeasure is not intended to provide standalone protection from the abutment
scour that could begin to form if the primary scour protection becomes compromised by lateral
stream migration.

The proposed riprap protection extends below the minimum scour elevation due to the minimum
thickness of the riprap toe and the need to install the riprap at or below the existing channel bed.
Having an additional factor of safety against scour is also a benefit for this particular crossing
given the orientation of the channel to the main bridge opening.

Bent 4 is protected by the existing riprap beneath the bridge. No additional countermeasure is
proposed as a part of this project.

A Page 10
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Bents 5 through 11 are recommended to have monitoring for each of the bents as the selected
countermeasure from HEC-23. Bent 5 by virtue of being in the channel and unprotected, is the
most susceptible to scour. With the total scour being estimated at 2.06 feet below the bottom of
the seal, fixed instrumentation is the recommended countermeasure for Bent 5. As noted in
HEC-23, monitoring doesn’t fix the scour problem at a scour critical bridge but it allows for
action to be taken before the safety of the public is threatened.

Bents 6 — 11 are recommended to have visual monitoring as the expected scour depths are less
and they become progressively farther removed from the channel.

Since monitoring is recommended as the countermeasure for Bents 5 through 11, the stability of
each bent was reviewed. The seal for Bent 5 would be undermined in the 100-year and 500-
year events. If the scour progressed significantly below the bottom of the seal, it could allow the
pier to collect debris below the seal and potentially damage the pier. This potential for damage
increases the need for fixed instrumentation to inform ODOT when scour or thalweg movement
endangers the pier.

Bents 6 through 11 receive minimal scour depths and don’t impact the stability of the bent. If the
channel were to start to migrate, then additional measures would need to be take to address the
stability of Bents 6 through 11.

Another consideration in the approach to the selection of the countermeasures for Bents 5
through 11 is the age of the structure. The bridge is 77 years old and nearing the end of its
service life. Continued visual monitoring and fixed instrumentation will allow ODOT to respond
to protect the travelling public if necessary until the bridge is able to be replaced in the
upcoming years.

The bridge has an existing scour plan of action, it is recommended that it be updated to match
the above recommendations.

7.0 CONCLUSION

The US Highway 101 Bridge over Trask River includes the installation of riprap protection at the
southern abutment. Scour and riprap sizing calculations were completed. The proposed riprap
protection is expected to prevent damage to the bridge resulting from scour. All in-water work is
anticipated to be constructable within the specified IWWW.

The fill and revetment added to the bridge meet Tillamook Land Use Ordinance. The amount of
fill is the minimum required to reestablish and protect the eroded channel bank. The distribution
of flow in the channel and overbank areas is maintained.

The crossing does not meet the recommended 3 feet of clearance for a debris influenced
bridge; however, the minor clearance deficiency is not worsened by the project. The ability to
provide the recommended clearance should be re-evaluated when the bridge is replaced in the
future. Ice is not anticipated to be an issue at the crossing.
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8.0 HYDRAULIC DATA TABLES

Table 7: Hydraulic Data Table — Existing Conditions
COMPILED BY: Jeff Tolentino

PROJECT: US 101, Trask River

Bridge #07147
Tillamook County, Oregon DATE: December 2021
HYDRAULIC DATA
EXISTING BRIDGE BASE FLOOD DESIGN FLOOD CHECK FLOOD

Discharge (cubic feet/second) 32,200 32,200 39,000
Recurrence Interval (years) 100 100 500
Approach Section H.W.
Elevation w/Bridge' (feet) 2r.08 2ros 2¢.21
H.W. Elevations at Upstream
Face of Bridge (feet) 2978 e 26.90
H.W. Elevations at Downstream
Face of Bridge (feet) 26.68 26.68 26.79
Average Velocity at Downstream
Face of Bridge (feet per second) 2.7 2.71 2.84

Remarks:

Length: 336 feet
Width: 39 feet

Structure Type: Concrete/Pile/Pile Cap Bridge

1. Approach section is approximately 555 ft upstream from upstream face of bridge.

The Ordinary High Water elevation was observed at 17.0 (ft, NAVD88) while collecting field survey
data by DOWL on the dates March 25, 2020 and July 8, 2021.

Table 8: Hydraulic Data Table — Proposed Condtions

PROJECT: US 101, Trask River

Bridge #07147
Tillamook County, Oregon

COMPILED BY: Jeff Tolentino

DATE: December 2021

HYDRAULIC DATA

EXISTING BRIDGE BASE FLOOD DESIGN FLOOD CHECK FLOOD
Discharge (cubic feet/second) 32,200 32,200 39,000
Recurrence Interval (years) 100 100 500
Approach Section H.W.
Elevation w/Bridge' (feet) S 27.10 27.23
H.W. Elevations at Upstream
Face of Bridge (feet) o 26,41 2687
H.W. Elevations at Downstream
Face of Bridge (feet) aa.12 872 2683
Average Velocity at Downstream
Face of Bridge (feet per second) 2,73 2.73 2.56

Remarks:

Length: 336 feet
Width: 39 feet

Structure Type: Concrete/Pile/Pile Cap Bridge

2. Approach section is approximately 555 ft upstream from upstream face of bridge.

The Ordinary High Water elevation was observed at 17.0 (ft, NAVD88) while collecting field survey
data by DOWL on the dates March 25, 2020 and July 8, 2021.
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APPENDIX 1: PEAK DISCHARGES



SECTION 5.0 - ENGINEERING METHODS

5.1

For the flooding sources in the community, standard hydrologic and hydraulic study methods were
used to determine the flood hazard data required for this study. Flood events of a magnitude that
are expected to be equaled or exceeded at least once on the average during any 10-, 25-, 50-, 100-,
or 500-year period (recurrence interval) have been selected as having special significance for
floodplain management and for flood insurance rates. These events, commonly termed the 10-,
25-, 50-, 100-, and 500-year floods, have a 10-, 4-, 2-, 1-, and 0.2% annual chance, respectively, of
being equaled or exceeded during any year.

Although the recurrence interval represents the long-term, average period between floods of a
specific magnitude, rare floods could occur at short intervals or even within the same year. The risk
of experiencing a rare flood increases when periods greater than 1 year are considered. For example,
the risk of having a flood that equals or exceeds the 100-year flood (1-percent chance of annual
exceedance) during the term of a 30-year mortgage is approximately 26 percent (about 3 in 10); for
any 90-year period, the risk increases to approximately 60 percent (6 in 10). The analyses reported
herein reflect flooding potentials based on conditions existing in the community at the time of
completion of this study. Maps and flood elevations will be amended periodically to reflect future
changes.

The engineering analyses described here incorporate the results of previously issued Letters of Map
Change (LOMCs) listed in Table 27, “Incorporated Letters of Map Change”, which include Letters
of Map Revision (LOMRs). For more information about LOMRs, refer to Section 6.5, “FIRM
Revisions.”

Hydrologic Analyses

Hydrologic analyses were carried out to establish the peak elevation-frequency relationships for
floods of the selected recurrence intervals for each flooding source studied. Hydrologic analyses
are typically performed at the watershed level. Depending on factors such as watershed size and
shape, land use and urbanization, and natural or man-made storage, various models or
methodologies may be applied. A summary of the hydrologic methods applied to develop the
discharges used in the hydraulic analyses for each stream is provided in Table 13. Greater detail
(including assumptions, analysis, and results) is available in the archived project documentation. A
summary of the discharges is provided in Table 10. Frequency Discharge-Drainage Area Curves
used to develop the hydrologic models may also be shown in Figure 7 for selected flooding sources.
A summary of stillwater elevations developed for non-coastal flooding sources is provided in
Table 11. (Coastal stillwater elevations are discussed in Section 5.3 and shown in Table 17.) Stream
gage information is provided in Table 12,
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StreamStats

US 101 Trask River StreamStats Report

Region ID: OR
Workspace ID: 0OR20210609173352047000
Clicked Point (Latitude, Longitude): 45.42935, -123.82386

Time: 2021-06-09 10:34:10 -0700

Basin Characteristics

Parameter

Code Parameter Description

DRNAREA Area that drains te a point on a stream

124H2Y Maximum 24-hour precipitation that occurs on average once in 2 years - Equivalent to precipitation

intensity index

SOILPERM Average Soil Permeability

JANMAXT2K Mean Maximum January Temperature from 2K resolution PRISM 1961-1990 data
WATCAPORC Available water capacity from STATSGO data using methods from SIR 2005-5116
ORREG2 Oregon Region Number

PRECIP Mean Annual Precipitation

WATCAPCRR Available water capacity from STATSGO data using methods from SIR 2008-5126

Peak-Flow Statistics Parameters [Reg 1 Coastal Cooper]

Parameter Code Parameter Name

DRNAREA Drainage Area

124H2Y 24 Hour 2 Year Precipitation
SOILPERM Average Soil Permeability

JANMAXT2K Mean Maximum January Temperature from 2K resolution PRISM 1961-1990 data
WATCAPORC Available_Water_Capacity_OR_Cocper
ORREG2 Oregon Region Number

Peak-Flow Statistics Flow Report [Reg 1 Coastal Cooper]

Value
164
4.16
1.52
457
0.16
729

Units

square miles
inches

inches per hour
degrees F
inches

dimensionless

Value

164
4.16

1.52

45.7
0.16
729
122
0.16

Page 2 of 3

Unit
square miles

inches

inches per
hour

degrees F
inches
dimensionless
inches

inch per inch

Min Limit Max Limit

0.28
2.52
0.72
42.4
0.1

673

5.79
4.76
53.9
0.23

PII: Prediction Interval-Lower, Plu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit PIl Plu
50-percent AEP flood 12500 ft*3/s 8630 18100
20-percent AEP floed 17000 ft*3/s 11100 26000

https://streamstats.usgs.gov/ss/

SE
26.8
25.3

SEp
26.8
253

Equiv.

2.4
3.7

Yrs.

6/9/2021



StreamStats Page 3 of 3
Statistic Value Unit Pll Plu SE SEp Equiv. Yrs.
10-percent AEP flood 19900 ft*3/s 12600 31400 25.6 25.6 5
4-percent AEP flood 23700 ft23/s 12900 43700 26.6 26.6 6.4
2-percent AEP flood 26500 ft*3/s 18200 38500 27.8 27.8 7.2
1-percent AEP flood 29300 ft*3/s 23800 36100 29.1 29.1 7.9
0.2-percent AEP flood 35600 ft*3/s 18600 68200 32.6 32.6 8.9

Peak-Flow Statistics Citations

Cooper, R.M.,2005, Estimation of Peak Discharges for Rural, Unregulated Streams in Western Oregon: U.S. Geological Survey Scientific

Investigations Report 2005-5116, 76 p. (http://pubs.usgs.gov/sir/2005/5116/pdf/sir2005-5116.pdf)

Flow-Duration Statistics Parameters [LowFlow Ann Region01 2008 5126]

Parameter Code Parameter Name

DRNAREA Drainage Area
PRECIP Mean Annual Precipitation
WATCAPORR Available_Water_Capacity_OR_Risley

Flow-Duration Statistics Flow Report [LowFlow Ann Region01 2008 5126]

Value

0.16

Units
square miles
inches

inch per inch

Min Limit
0.367
65.6923

0.12

Max Limit

590.347

122.9843

0.23

PIl: Prediction Interval-Lower, Plu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE: Standard Error (other - see report)

Statistic

5 Percent Duration
10 Percent Duration
25 Percent Duration
50 Percent Duration

95 Percent Duration

Flow-Duration Statistics Citations

Value
4170
2880
1460
618

G6.4

Unit

ft*3/s
ft*3/s
ft*3/s
ft*3/s

ft*3/s

Pll
2960
2080
1030
401
39.9

Plu
5700
3880
2000
910
198

Risley, John, Stonewall, Adam, and Haluska, Tana, 2008, Estimating flow-duration and low-flow frequency statistics for unregulated streams in
Oregon: U.S. Geological Survey Scientific Investigations Report 2008-5126, 22 p. (http://pubs.usgs.gov/sir/2008/5126/)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative te the purpose for which the data were

collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release by the U.S. Geological Survey (USGS), no warranty

expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems, nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to rigorous review, the USGS reserves

the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is made by the USGS or the U.S. Government as to the functionality of the

software and related material nor shall the fact of release constitute any such warranty. Furthermore, the software is released on condition that neither the USGS nor the U.S. Government shall

be held liable for any damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government.

Application Version: 4.5.3
StreamStats Services Version: 1.2.22
NSS Services Version: 2.1.2

https://streamstats.usgs.gov/ss/
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APPENDIX 2: PHOTO LOG



Photo 1: View downstream (west) from bridge deck.

Photo 2: View upstream (east) from bridge deck.



Photo 4: View of the south bank at bridge, with existing riprap armor.



APPENDIX 3: PROPOSED PROJECT DRAWINGS
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APPENDIX 4: MODEL RESULTS SUMMARY



SRH-2D Project Summary Report

Project file name: US101 Trask River.sms

Report generation date: 18 November 2021 15:10:24

Contents

1 Project summary
2 Versions of software used
3 Project datum
4 Terrain data
4.1 Summary of scatter sets

5 Mesh summary 3
6 Summary of boundary conditions
7 Summary of monitor coverages
8 Summary of obstructions ;
9 Summary of bridges "
10 Materials roughness summary

11 Simulation summary

Project summary

= Project name: US101 Trask River

= River: Trask River

= Project purpose/focus: 100 year event for existing condition
= Model developer name: DOWL

= Source of terrain data: DOWL Survey & Lidar

= Source of bathymetry: DOWL Survey

= Source of additional survey data:

Version of SMS used

= SMS: 13.1

Project datum

= Horizontal: NAD83_High_Accuracy_Reference_Network



» Vertical

Terrain data

Summary of scatter sets

No scatter sets.

Mesh summary

Meshes
Mesh ¥ aiza. | Vaiza Number of | Number of Smalles_t Largest:
nodes elements element size | element size
Trask Mesh
Existing 10720.441 | 8036.2 | 62441 86138 1.747 221.154
Trask Mesh
Proposed 10720.441 | 8036.2 | 62441 86137 1.747 221.154

= Mesh name: Trask Mesh Existing
= Notes

No notes.

= Mesh plot

ISR PRIV - TS
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Leaflet (https://leafletjs.com) | Data by © OpenStreetMap (http://fopenstreetmap.org), under ODbL
1] 3 7
(http://www.openstreetmap.org/copyright). o »
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= Mesh quality report

The data points represent the worst 100 elements. Any points below the red line
correspond to poor quality elements.

Q(ALS)

= Mesh name: Trask Mesh Proposed
= Notes

No notes.



= Mesh plot
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Leaflet (https://leafletis.com) | Data by © OpenStreetMap (http:llopertreetmap.org). under ODbL
Pl

(http://www.openstreetmap.org/copyright). ]
= Mesh quality report

The data points represent the worst 100 elements. Any points below the red line

correspond to poor quality elements.

Q(ALS)

Summary of boundary conditions



= Coverage: "Boundary Conditions - 2 yr (StreamStats)"
= Notes

No notes.

= Number of boundary condition arcs: 8

Inlet-Q
Arc | Discharge option | Constant Q | Distribution at inlet
1 Constant 12500.0 Conveyance
Exit-H
AtE Water surface (WSE) Constant Channel Cross section
option wse calculator plot
y. Constant 19.0 NA NA
L Constant 17.0 NA NA
4 Constant 2.0 NA NA
5 Constant 17.3 NA NA
6 Constant 17.0 NA NA
7 Constant 12.0 NA NA
1 Constant 22.0 NA NA
= Hydraulic structures
» Number of hydraulic structures: 1
Pressure
Upstream | Downstream | Ceiling Upstre_am Downst.ream Roughness
arc arc type elevation elevation
9 8 Parabolic | 35.3 35.6 0.012




= BC coverage plot

o>

A,
By Janm"Pn

Leaflet (https://leafletjs.com) | Data by @ OpenStréetMap (httpflloperlreetmap.org), under OD;)L

(http:/Awww.openstreetmap.org/copyright). o

Tillamnak

= Coverage: "Boundary Conditions - 10 yr (FIS)"

= Notes

No notes.

= Number of boundary condition arcs: 8

Long Prairie Road

Inlet-Q
Arc | Discharge option | Constant Q | Distribution at inlet
1 Constant 21800.0 Conveyance
Exit-H
K Water surface (WSE) Constant Channel Cross section
option wse calculator plot
2 Constant 19.0 NA NA
) Constant 18.0 NA NA
4 Constant 12.0 NA NA
5 Constant 22.9 NA NA
6 Constant 19.0 NA NA
v Constant 12.0 NA NA
10 | Constant 22.0 NA NA




= Hydraulic structures
» Number of hydraulic structures: 1

Pressure
Upstream | Downstream | Ceiling Upstream Downstream
: : Roughness
arc arc type elevation elevation
9 8 Parabolic | 35.3 35.6 - 0.012

= BC coverage plot

+ Us 101

RN U R TR VR TV e

Leaflet (https://leafletjs.com) | Data by © OpenS.ltretMap (httpfllopertreetmap.org), under OD)E)L

(http://Amwww.openstreetmap.org/copyright). o

B Lillnmank

= Coverage: "Boundary Conditions - 50 yr (FIS)"
= Notes

No notes.

= Number of boundary condition arcs: 8

Long Prairie Road

Inlet-Q
Arc | Discharge option | Constant Q | Distribution at inlet
1 Constant 29400.0 Conveyance
Exit-H
At Water surface (WSE) Constant Channel Cross section
option wse calculator plot
2 Constant 19.0 NA NA




3 Constant 18.0 NA NA
4 Constant 12.0 NA NA
3 Constant 23.87 NA NA
6 Constant 19.0 NA NA
7 Constant 12.0 NA NA
10 | Constant 22.0 NA NA
» Hydraulic structures
= Number of hydraulic structures: 1
Pressure
Upstream | Downstream | Ceiling Upstre_am Downst!‘eam Roughness
arc arc type elevation elevation
9 8 Parabolic | 35.3 35.6 0.012

= BC coverage plot

o Us 101

Long Prairie Road

Op Road

X &

Leaflet (https://leafletjs.com) | Data by © OpenStretMap (http:’flopeqftreetmap.org), under ODEL
(http://www.openstreetmap.org/copyright).

=]
=

= Coverage: "Boundary Conditions - 100 yr (FIS)"

= Notes

No notes.

= Number of boundary condition arcs: 8
Inlet-Q

Hillamnak




Arc Discharge option Constant Q | Distribution at inlet
1 Constant 32200.0 Conveyance
Exit-H
e Water surface (WSE) Constant Channel Cross section
option wse calculator plot
2 |[Constant 19.0 NA NA
3 | Constant 18.0 NA NA
4 | Constant 12.0 NA NA
5 | Constant 24.28 NA NA
6 | Constant 19.0 NA NA
r Constant 12.0 NA NA
10 |Constant 22.0 NA NA
= Hydraulic structures
= Number of hydraulic structures: 1
Pressure
Upstream | Downstream | Ceiling Upstre_am Downstl:eam Roughness
arc arc type elevation elevation
9 8 Parabolic | 35.3 35.6 0.012

= BC coverage plot

A - TR DT TR AR

us 101
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Leaflet (https://leafletjs.com) | Data by © OpenStréetMap (http:'llopelftreetmap.org), under ODBL :
(http:/fwww.openstreetmap.org/copyright). '
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= Coverage: "Boundary Conditions - 500 yr (FIS)"
= Notes

No notes.

= Number of boundary condition arcs: 8

Inlet-Q
Arc | Discharge option [ Constant Q | Distribution at inlet
1 Constant 39000.0 Conveyance
Exit-H
K Water surface (WSE) Constant Channel Cross section
option wse calculator plot
2 Constant 19.0 NA NA
3 Constant 18.0 NA NA
4 Constant 12.0 NA NA
5 Constant 25.8 NA NA
6 Constant 19.0 NA NA
7 Constant 12.0 NA NA
1 Constant 22.0 NA NA
= Hydraulic structures
= Number of hydraulic structures: 1
Pressure
Upstream | Downstream | Ceiling Upstrgam Downstl_'eam Roughness
arc arc type elevation elevation
9 Parabolic | 35.3 35,6 0.012




= BC coverage plot

g us 101
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Leaflet (https://leafletjs.com) | Data by © OpenﬁretMap (http.‘llope;streetmap.org). under 0D>l<)L
(http://www.openstreetmap.org/copyright). ] i

Tillamaak

Summary of monitor coverages

= Coverage: "Monitor"
= Notes

No notes.

= Number of points: 0
= Number of lines: 3



= Monitor coverage plot
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Leaflet (https://leafletjs.com) | Data by © OpenSireetMap (http:llopeg;treetmap.org). under ODI?(L é
(http:/Awww.openstreetmap.org/copyright). o Yillomnak g

Summary of obstructions
No obstruction coverages.
Summary of bridges

No bridge coverages.

Materials roughness summary

= Coverage: "Materials with buildings"
= Notes

No notes.

= Number of materials: 7

Material Name Color Manning's N
unassigned 0.02
Channel Depth varied curve
Crops Depth varied curve




Developed Area Depth varied curve
Woody Area Depth varied curve
Road Depth varied curve
Building 1.0

» Material coverage plot
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Tillamook
Airport

Lpaﬂat[(https:llleaﬂétjs.com) | Data by @ OpenStreelﬁﬁﬁ (http:/fopenstreetmap.org), under ODbL
(http:/imrww.openstreetmap.org/copyright). B

= Coverage: "Materials"

= Notes

No notes.

= Number of materials: 6

Material Name Color Manning's N
unassigned 0.02
Channel Depth varied curve
Crops Depth varied curve

Developed Area

Depth varied curve

Woody Area

Depth varied curve

Road

Depth varied curve




= Material coverage plot
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Simulation summary

= Simulation name: Trask Simulation (Existing 100 yr)
» Summary of model controls
= Simulation type: Flow
= Start time (hours): 0.0
= Time step (seconds): 0.2
= End time (hours): 3.0
= |nitial condition: Dry
= |nitial value: NA
= Turbulence model: Parabolic
= Turbulence parameter: 0.7
» Unsteady output: True
= Pressure dataset: NA
= Qutput method: Specified Frequency
= Qutput frequency: 0.5 (Hours)

Mesh used: "Trask Mesh Existing"

Boundary condition coverage used: "Boundary Conditions - 100 yr (FIS)"
Obstructions coverage used: None

Materials coverage used: "Materials with buildings"

Monitor coverage used: "Monitor"



= Solution plots

Q(ft3/s)

Elevation (ft)

Monitor Point Bed Elevation
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Number of Wet Elements

Net_Q/INLET_Q

0.2 4 — 100 yr Existing - Net_Q/INLET_Q

0.0 1
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Time (hrs)

Wet Elements

70000 -

60000 A

50000 -

40000 -

30000 -

20000 A

10000 -

—— 100 yr Existing - No_Wet_Cell

0.0

0.5

10

T T T

15 2.0 2.5 3.0
Time (hrs)




Mass Balance

0.0175 A

0.0150 1

0.0125 A

0.0100 A

Error

0.0075 A

—— 100 yr Existing - Mass_Error
~w 100 yr Existing - Cumu_Mass_Error

0.0050 A
0.0025 1
0.0000 4
0.0 0.5 1.0 15 2.0 2.5 3.0
Time (hrs)
= CPU time (hours): 3.906
= Results:
SRH-2D version: 3.3.0
Dataset Minimum | Maximum
B Stress Ib_p_ft]|0.0 4.41
Froude 0.0 1.787
Vel Mag ft p. s (0.0 11.98
Water_Depth_ft [-5.5 29.454
Water_Elev_ft 9.196 32.173

= Simulation name: Trask Simulation (Existing 500 yr)
= Summary of model controls
= Simulation type: Flow
» Start time (hours): 0.0
= Time step (seconds): 0.2
= End time (hours): 3.0
= [nitial condition: Dry
= |nitial value: NA
= Turbulence model: Parabolic
= Turbulence parameter. 0.7
= Unsteady output: True
= Pressure dataset: NA
= Output method: Specified Frequency




= Qutput frequency: 0.5 (Hours)

Mesh used: "Trask Mesh Existing"

Boundary condition coverage used: "Boundary Conditions - 500 yr (FIS)"
Obstructions coverage used: None

Materials coverage used: "Materials with buildings"

Monitor coverage used: "Monitor"

Solution plots

Monitor Point Bed Elevation
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0.8 1

Elevation (ft)
o
o

o
»
1

0.2

0-0 T T 1 !
0.0 0.2 0.4 0.6 0.8 1.0

Time (hrs)




Q(ft3/s)

Percent

Monitor Line Water Surface Elevation (WSE)
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e
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Wet Elements
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0.0 0.5 1.0 l.'5 2.0 2.5 3.0
Time (hrs)

« CPU time (hours): 2.391
= Results:
SRH-2D version: 3.3.0

Dataset Minimum | Maximum
B_Stress |b_p_ft{0.0 5.187




Froude 0.0 1.734

Vel_Mag_ft_p_s |0.0 11.314
Water_Depth_ft |-5.447 29.561
Water_Elev_ft B.375 32.681

= Simulation name: Trask Simulation (Existing 50 yr)
= Summary of model controls
= Simulation type: Flow
= Start time (hours): 0.0
= Time step (seconds): 0.2
= End time (hours): 3.0
= [nitial condition: Dry
= |nitial value: NA
= Turbulence model: Parabolic
= Turbulence parameter: 0.7
= Unsteady output: True
= Pressure dataset: NA
= Qutput method: Specified Frequency
= Output frequency: 0.5 (Hours)

Mesh used: "Trask Mesh Existing"

Boundary condition coverage used: "Boundary Conditions - 50 yr (FIS)"
Obstructions coverage used: None

Materials coverage used: "Materials with buildings"

Monitor coverage used: "Monitor"



= Solution plots
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Mass Balance
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= CPU time (hours): 3.909

» Results:
SRH-2D version: 3.3.0
Dataset Minimum | Maximum
B _Stress _Ib p_ft]0.0 4.106
Froude 0.0 1.686
Vel_Mag_ft_ p_s 0.0 11.403
Water_Depth_ft |[-5.543 29.397
Water_Elev_ft 9.629 31.951

= Simulation name: Trask Simulation (Existing 10 yr)
= Summary of model controls
= Simulation type: Flow
= Start time (hours): 0.0
= Time step (seconds): 0.2
= End time (hours): 3.0
= [nitial condition: Dry
= [nitial value: NA
= Turbulence model: Parabolic
= Turbulence parameter; 0.7
= Unsteady output: True
= Pressure dataset: NA
= Qutput method: Specified Frequency



» Qutput frequency: 0.5 (Hours)

Mesh used: "Trask Mesh Existing"

Boundary condition coverage used: "Boundary Conditions - 10 yr (FIS)"
Obstructions coverage used: None

Materials coverage used: "Materials with buildings"

Monitor coverage used: "Monitor"

Solution plots

- Monitor Point Bed Elevation

0.8 -

o
(=2}
1

Elevation (ft)

0.4 1

0.2 1

0.0 1 1 T T
0.0 0.2 0.4 0.6 0.8 10

Time (hrs)




Monitor Line Water Surface Elevation (WSE)

—— 10 yr Existing - Q{ft3/s) - LN1
- 10 yr Existing - Q{ft3/s) - LN2
20000 1 —— 10 yr Existing - Q{ft3/s) - LN3
10000 - etV
@
2
5 i
~10000 -
~20000 -
0.0 0.5 1.0 15 2.0 2.5 3.0
Time (hrs)
Net_Q/INLET Q
o 10 yr Existing - Net_Q/INLET_Q
_02 -
_0_4 -
]
=
[F]
Y
&
—0.6 -
....0.8 -
-1.0 -

0.0

1
0.5 1.0 1.5 2.0 2.5 3.0
Time (hrs)




Wet Elements

70000 -

60000 A

50000 A

40000 -

30000 -

Number of Wet Elements

20000 1

10000 A

—— 10 yr Existing - No_Wet_Cell

0.0

d ; T T

15 2.0 2.5 3.0

Time (hrs)

0.5 1.0

Mass Balance

0.0175 -

0.0150 1

0.0125 -

_ 0.0100

Erro

0.0075 A

0.0050 A

0.0025 A

0.0000 -

~— 10 yr Existing - Mass_Error
10 yr Existing - Cumu_Mass_Error

0.0

15
Time (hrs)

0.5 10 2.0 2.5 3.0

= CPU time (hours): 3.868

= Results:

SRH-2D version: 3.3.0

Dataset

Minimum | Maximum

B_Stress_Ib_p_ft

0.0 4.992




Froude 0.0 1.652
Vel Mag_ft p. s |0.0 11.78
Water_Depth_ft |-6.604 29.225
Water_Elev_ft 7.882 31.182

= Simulation name: Trask Simulation (Proposed 100)
= Summary of model controls
= Simulation type: Flow
= Start time (hours): 0.0
» Time step (seconds): 0.2
= End time (hours): 3.0
= [nitial condition: Dry
= |nitial value: NA
= Turbulence model: Parabolic
= Turbulence parameter: 0.7
= Unsteady output: True
= Pressure dataset: NA
= Qutput method: Specified Frequency
= Qutput frequency: 0.5 (Hours)

Mesh used: "Trask Mesh Proposed"

Boundary condition coverage used: "Boundary Conditions - 100 yr (FIS)"
Obstructions coverage used: None

Materials coverage used: "Materials with buildings"

Monitor coverage used: "Monitor"



= Solution plots
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» CPU time (hours): 3.917

» Results:
SRH-2D version: 3.3.0
Dataset Minimum | Maximum
B_Stress_Ib_p_ft|0.0 4.405
Froude 0.0 1.684
Vel Mag_ft p. s 0.0 11817
Water_Depth_ft |-5.504 29.486
Water_Elev_ft 9.718 32173

= Simulation name: Trask Simulation (Proposed 500)
» Summary of model controls
» Simulation type: Flow
» Start time (hours): 0.0
= Time step (seconds): 0.2
» End time (hours): 3.0
= [nitial condition: Dry
= |nitial value: NA
= Turbulence model: Parabolic
= Turbulence parameter: 0.7
» Unsteady output: True
= Pressure dataset: NA
» Output method: Specified Frequency



= Qutput frequency: 0.5 (Hours)

Mesh used: "Trask Mesh Proposed"

Boundary condition coverage used: "Boundary Conditions - 500 yr (FIS)"
Obstructions coverage used: None

Materials coverage used: "Materials with buildings"

Monitor coverage used: "Monitor"

Solution plots
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= Results:
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3.819

SRH-2D version; 3.3.0

Dataset

Minimum | Maximum

B_Stress_Ib_p ft

0.0 5.184




Froude 0.0 1.739
Vel_Mag_ft p s [0.0 11.312
Water_Depth_ft |[-5.441 29.59
Water_Elev_ft 9.147 32.681

= Simulation name: Trask Simulation (Proposed 50)
= Summary of model controls
= Simulation type: Flow
= Start time (hours): 0.0
= Time step (seconds): 0.2
= End time (hours): 3.0
= [|nitial condition: Dry
» [nitial value: NA
» Turbulence model: Parabolic
= Turbulence parameter: 0.7
= Unsteady output. True
= Pressure dataset: NA
= Qutput method: Specified Frequency
= Qutput frequency: 0.5 (Hours)

Mesh used: "Trask Mesh Proposed"

Boundary condition coverage used: "Boundary Conditions - 50 yr (FIS)"
Obstructions coverage used: None

Materials coverage used: "Materials with buildings"

Monitor coverage used: "Monitor"



= Solution plots
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= CPU time (hours): 3.875

= Results:
SRH-2D version: 3.3.0
Dataset Minimum | Maximum
B Stress |b p ft|0.0 4.087
Froude 0.0 1.816
Vel Mag ft p_ s |0.0 11.444
Water_Depth_ft |-5.552 29.432
Water_Elev_ft 10.42 31.952

= Simulation name: Trask Simulation (Proposed 10)
= Summary of model controls
= Simulation type: Flow
= Start time (hours): 0.0
= Time step (seconds): 0.2
= End time (hours): 3.0
= [nitial condition: Dry
= [nitial value: NA
= Turbulence model: Parabolic
= Turbulence parameter: 0.7
» Unsteady output: True
= Pressure dataset: NA
» Qutput method: Specified Frequency



= Qutput frequency: 0.5 (Hours)

Mesh used: "Trask Mesh Proposed"

Boundary condition coverage used: "Boundary Conditions - 10 yr (FIS)"
Obstructions coverage used: None

Materials coverage used: "Materials with buildings"

Monitor coverage used: "Monitor"

Solution plots
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= CPU time (hours): 3.809

= Results:

SRH-2D version: 3.3.0

Dataset

Minimum | Maximum

B_Stress_Ib_p_ft

0.0 4.755




Froude 0.0 1.649

Vel Mag_ft p_ s |0.0 11.694
Water_Depth_ft |-6.55 29.267
Water Elev_ft 7.499 31.183

= Simulation name: Trask Simulation (Existing 02 yr)
= Summary of model controls
= Simulation type: Flow
= Start time (hours): 0.0
= Time step (seconds): 0.2
= End time (hours): 3.0
= [nitial condition: Dry
= |nitial value: NA
= Turbulence model: Parabolic
= Turbulence parameter: 0.7
= Unsteady output: True
= Pressure dataset: NA
= Qutput method: Specified Frequency
= Qutput frequency: 0.5 (Hours)

Mesh used: "Trask Mesh Existing"

Boundary condition coverage used: "Boundary Conditions - 2 yr (StreamStats)"
Obstructions coverage used: None

Materials coverage used: "Materials with buildings"

Monitor coverage used: "Monitor"



= Solution plots
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= CPU time (hours): 2.56

» Results:
SRH-2D version: 3.3.0
Dataset Minimum | Maximum
B_Stress_Ib_p_ft|0.0 6.17
Froude 0.0 2.008
Vel_Mag_ft p s [0.0 11.784
Water_Depth_ft |-8.877 28113
Water_Elev_ft 7.942 30.842

= Simulation type: Flow
» Start time (hours): 0.0

= Time step (seconds): 0.2

= End time (hours): 3.0
» |nitial condition: Dry
= |nitial value: NA

= Turbulence model: Parabolic
= Turbulence parameter; 0.7
= Unsteady output: True
= Pressure dataset: NA
» Output method: Specified Frequency

= Simulation name: Trask Simulation (Proposed 2)
» Summary of model controls



= Qutput frequency: 0.5 (Hours)

Mesh used: "Trask Mesh Proposed"

Boundary condition coverage used: "Boundary Conditions - 2 yr (StreamStats)"
Obstructions coverage used: None

Materials coverage used: "Materials with buildings"

Monitor coverage used: "Monitor"

Solution plots
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= CPU time (hours): 4.216
= Results:
SRH-2D version: 3.3.0
Dataset Minimum | Maximum
B_Stress_Ib_p_ft|0.0 5.961




Froude 0.0 1.809

Vel Mag ft p s [0.0 12.827

Water Depth_ft |-7.627  |28.336

Water Elev ft 7337 30.842




APPENDIX 5: SCOUR CALCULATIONS



Abutment Riprap Protection Sizing

Job Name: Trask River Designed By: BPW
Job Number: 60-80023.01 Designed On:  8/26/2021
Remarks: South abutment Checked By:
Checked On:

Tractive Force Method per ODOT Hydraulics Manual Chapter 15

0.001cv,’
50 davgo.sKlLs
K, = (1- (sin® ©/sin® $))**
& = 41 degrees (Standard angle of repose for ODOT riprap)
Bank Slope 1V: 1.5 H
® = 34 degrees
Ki = 0534
C = CuCy
€, = A2/ (E~0
S; = 2.65  (Specific gravity of riprap)
By = d
Cs¢ = (SF/1.2)*°
SF = 2.0
R = 200 (Stream Radius)
W = 72 (Stream Width)
Cs = 2.15
cC = 2.15
V, = 6.06 fps  (from HEC RAS output 100 year storm)

davg = (AchanneI/Wchannel)

Achannel = 1536  sf (from HEC RAS output 100 year storm)
W channel = 72 ft (from HEC RAS output 100 year storm)
davg o= 21.33 ft
Dsp = 0.27 |ft

Use Class 200 to match existing



HEC 18 Pier Scour Calculations Pier 2

Project: Trask River
Project#: 60-80023.01
Designer:  BPW

Date: 4/12/2025
Design Storm: year event Check Storm: ~_M
Pier Scour Equation Pier Scour Equation
Voly1 = 2.0K,K;Ks(asy;)Fr, " Yo/¥1 = 2.0K1K;Ks(asys) > Fr,
yi= vi= E T
Pier Shape = Pier Shape = Square Nose
L= L= 12 ft
e = 9 = 26
a= a= 2
Clear Water
Bed Condition = Bed Condition = Scour
Correction Factors Correction Factors
K1 = 1.0 Kl = 1.0
Ky = 2.27 K, = 2.27
K3 = 1.1 K3 = 1.1
yo/y1 = 5.91 ft Yoy = 4.49 ft

Y5 < 4.73 ft Ys = 5.48 ft



HEC 18 Pier Scour Calculations Pier 3

Project: Trask River
Project#: 60-80023.01

Designer:  BPW

Date: 4/12/2025
Design Storm: year event Check Storm: _m
Pier Scour Equation Pier Scour Equation
Yo/y1 = 2.0K K Ky(asy;) " Fr,*® V/¥1 = 2.0KKoKs(a/yy)" Fr, "
Vi V1= B
Pier Shape = Pier Shape = Square Nose
L= L= 8 ft
9 = 9 = 26
a= as= 2
Clear Water
Bed Condition = Bed Condition = Scour
Correction Factors Correction Factors
K]_ = 1.0 K]_ = 1.0
K, = 1.89 K;= 1.89
Kg = 11 K3 = 11
Yo/¥1= 2.35 ft VoY1 = 2.31 ft

Ys = 5.41 ft Y= 5.78 ft



HEC 18 Pier Scour Calculations
Project: Trask River
Project#:  60-80023.01

Designer:  BPW
Date: 4/12/2025

Design Storm: year event

Pier 4

Check Storm: year event

F

Pier Scour Equation

VoY1 = 2.0K;K Ks(a/yy) " Fr, %

Y1=
Pier Shape =
L=
0=
as=s

Fry=

Bed Condition =

Correction Factors

Kl = 1.0
K,= 3.26
K3= 1.1
Yelyy = 0.62 ft

Ny 17.83 ft

Pier Scour Equation
yo/y1 = 2-0K1K2K3(3/V1)0'65F"10"3

vi= EEERET
Pier Shape = Square Nose
L= 27.66 ft
0= 26
a=s 2

Clear Water
Bed Condition = Scour
Correction Factors
K= 1.0
Kz = 3.26
Ka = 1.1
Ys/V1 = 0.65 ft
Ys = 18.64 ft



HEC 18 Pier Scour Calculations Pier 5
Project: Trask River
Project #:  60-80023.01

Designer: BPW

Date: 4/12/2025
Design Storm: year event Check Storm: _zm
Pier Scour Equation Pier Scour Equation
Vs/y1 = 2.0K;K;K5(a/ ‘/’1)0"55':"1‘)'43 yo/y1 = 2.0K;K;K(a/ ‘/1."0'65':"1“3
Pier Shape = Pier Shape = Square Nose
L= L= 27.66 ft
0= 6= 26
a= a= 2
Clear Water
Bed Condition = Bed Condition = Scour
Correction Factors Correction Factors
Ky = 1.0 Ky = 1.0
K;= 3.26 K= 3.26
Ky= 1.1 K= 5
Ys/y1 = 0.58 ft Yoly1 = 0.61 ft

Ys = 16.56 ft Ys = 17.44 ft



HEC 18 Pier Scour Calculations
Project: Trask River

Project #: 60-80023.01

Designer: BPW

Date: 4/12/2025

Design Storm: _year event

Pier 6

Check Storm: year event

F

Pier Scour Equation
YY1 = 2.0KiKoKs(a/y;) " “Fry

0.43

Y=

Pier Shape =
L=

B -_—

as

Fry=

Bed Condition =

Correction Factors

Ky = 11
K,= 1.00
Ka = 1-1
Ys/V1= 0.19 ft

Y= 2.26 ft

Pier Scour Equation

ys/¥1 = 2.0K;K,Ks(a/y4) i

0.65
Fry

V1= T
Pier Shape = Square Nose
L= 8 ft
0= 0
a= 2

Clear Water
Bed Condition = Scour
Correction Factors
K1 = 1.1
Ks= 1.00
K3 = 1.1
Yo/Y1 = 0.20 ft
Ys = 2.53 ft



HEC 18 Pier Scour Calculations
Project: Trask River
Project#: 60-80023.01

Designer:  BPW
Date: 4/12/2025

Design Storm: year event

Pier 7

Check Storm: year event

F

Pier Scour Equation

Yo/¥1 = 2.0K K Ka(asyy) " Fr, %

Y1=
Pier Shape =
L=
9:
a=s

Frl =

Bed Condition =

Correction Factors

K= 1.0
K2= 182
K3= 1.1
Ys/y1 = 0.69 ft

Ye = 3.21 ft

Pier Scour Equation

Ye/¥1 = 2.0K;K:Ks(a/y,)*%

0.43
Fry

V= EEEnE T
Pier Shape = Square Nose
L= 12 ft
0= 15
a= 2

Clear Water
Bed Condition = Scour
Correction Factors
Kl = 1.0
K;= 1.82
K3 = 1.1
VoY1 = 0.72 ft
Ys = 3.48 ft



HEC 18 Pier Scour Calculations
Project: Trask River

Project#: 60-80023.01

Designer:  BPW

Date: 4/12/2025

Design Storm: year event

Pier 8

Check Storm: year event

F

Pier Scour Equation
Y/¥1 = 2.0K1KKs(a/y,) *Fr, "

Yis

Pier Shape =
L=

9 =

a=

Fry=

Bed Condition =

Correction Factors

K, = 1.0
Ky= 1.82
Ka = 1-1
YolY1 = 0.73 ft

Pier Scour Equation
Yo/¥1 = 2.0K;K;Ks(asy,) > Fr, "

vi= A
Pier Shape = Square Nose
L= 12 ft
0= 15
a= 2

Clear Water
Bed Condition = Scour
Correction Factors
Ky= 1.0
K,= 1.82
K3 = 1.1
Ys/V1 = 0.76 ft
Ys = 3.69 ft



HEC 18 Pier Scour Calculations Pier 9

Project: Trask River
Project #:  60-80023.01

Designer:  BPW

Date: 4/12/2025
Design Storm: year event Check Storm: _m
Pier Scour Equation Pier Scour Equation

0.65-  0.43

¥o/¥1 = 2.0K; K Ks(a/y,)**Fry i ke

Ys/¥1 = 2.0K,K;Ka(a/y,)

Pier Shape = Pier Shape = Square Nose
L= L= 12 ft
0= 0= 15
a= a= 2
Clear Water
Bed Condition = Bed Condition = Scour
Correction Factors Correction Factors
K1 = 1.0 K1 = 1.0
K= 1.82 K, = 1.82
Ky= 1.1 K= 1.1
Ysl¥1 = 0.71 ft Vely1 = 0.70 ft

V.= 4.14 ft Y. = 4.17 ft



HEC 18 Pier Scour Calculations Pier 10

Project: Trask River
Project#: 60-80023.01

Designer:  BPW

Date: 4/12/2025
Design Storm: year event Check Storm: _m
Pier Scour Equation Pier Scour Equation
YslY1 = 2-C'K1K2K3(a/‘/1)O'SSFHD'43 Yoly1= 2~0K1K2K3(3/V1)0'65Fr10'd3
Y1= Yi=
Pier Shape = Pier Shape = Square Nose
L — L = 12 ft
a= as=s 2
Clear Water
Bed Condition = Bed Condition = Scour
Correction Factors Correction Factors
K= 1.0 K= 1.0
K;= 1.82 K;= 1.82
K3 = 1.1 Ky= 11
Yo/y1 = 0.83 ft Yeo/Y1= 0.85 ft
Ys = 4.36 ft Ys = 4,55 ft



HEC 18 Pier Scour Calculations Pier 11

Project: Trask River
Project #: 60-80023.01
Designer: BPW

Date: 4/12/2025
Design Storm: year event Check Storm: _mﬂt_
Pier Scour Equation Pier Scour Equation
Yo/y1 = 2.0KK;Ks(a/y;)" Fr, " Yo/y1 = 2.0K KoKs(asy,)" CFr, >
= "= T
Pier Shape = Pier Shape = Square Nose
L= L= 12 ft
9 = 9 = 15
a= a= 2
Clear Water
Bed Condition = Bed Condition = Scour
Correction Factors Correction Factors
K= 1.0 K;= 1.0
K,= 1.82 K, = 1.82
Ky= 1.1 K= 1.1
Volys = 1.90 ft Yo/Y1= 1.89 ft

¥si= 4,00 ft Ys = 4.15 ft
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STATE OF OREGON

INDEX OF SHEETS DEPARTMENT OF TRANSPORTATION

SHEET NO. DESCRIPTION
201 Title Sheet PLANS FOR PROPOSED PROJECT

402 Indes OfSheets Con. ind 1d. g, Nos. GRADING, DRAINAGE & ROADSIDE DEVELOPMENT

US101: TRASK RIVER BRIDGE PROJ.

OREGON COAST HWY.

TI LLAM 00 K C 0 U N-rY | Overall Lengt Of Project - 0.12 Miles
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OREGON TRANSPORTATION COMMISSION
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| i | Qag s Julie Brown COMMISSIONER
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% TILLAMOOK Y, Kristopher W. Strickler ~ DIRECTOR OF TRANSPORTATION

} AR o - These plans were developed using ODOT design standards.
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. > L o \ 3 authority.

%

Approving Authority: @
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{1011
1014

/ A [ Concurrence by ODOT Chief Engineer

US101: TRASK RIVER BRIDGE PROJ.

OREGON C
TILLAMOOK COUNTY

PROJECT LOCATION _—

FEDERAL HIGHWAY SHEET
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Std. Dwg. Nos.
INDEX OF SHEETS, CONT. i
SHEET NO. l DESCRIPTION RD&I0 - Barbed And Woven Wire Fences
ROADWAY DETAILS
8601, BB02 [ Details RD1000 - Construction Entrances
RDIOIS - Inlet Protection Type 4
ROADWAY CONSTRUCTION RDI032 - Sediment Barrier Type 8
coi1, coz | General Construction RDI033 - Sediment Barrier Type 9
TRAFFIC CONTROL TM800 - Tables, Abrupt Edge And PCMS Details
EBO1, EBO2 | Traffic Control Plan TM820 - Temporary Barricades
TM822 - Temporary Sign Supports
ROADSIDE DEVELOPMENT/EROSION CONTROL T™M850 - 2-Lane, 2-Way Roadways
FAOQI, FAO2 Roadside Development Restoration Plan
FBOT Thru DET6100 - Tree Planting and Staking Details
FROS Erosion And Sediment Control DET6101 - Planting Details
DET6103 - Planting Cutting Installation
HYDRAULICS
HDO1, HDO2 Temporary Water Management
HGO1 Thru .
HCO3 Details

US101: TRASK RIVER BRIDGE PROJ.
OREGON COAST HWY.
TILLAMOOK COUNTY
L o e
Standard Drawings located on the web at: OREGON
http://www.oregon.gov/ODOT/Engineering/Pages/Standards.aspx DIVISION SEE SHEET AO1 AO02
FINAL ELECTRONIC DOCUMENT Rotation: 0°  Scale: 1"=100"
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NOTES:

COORDINATE SYSTEM: OREGON COORDINATE REFERENCE SYSTEM (OCRS) OREGON COAST ZONE
HORIZONTAL DATUM: NAD83 (2011) (EPOCH 2010.00)
VERTICAL DATUM:

SURVEY OF RECORD:
FIELD VERIFY ALL CONTROL BEFORE USE!

NAVD 88

B-4128 TILLAMOOK COUNTY, OR, FILED MARCH 15, 2021

S 116A

SECTIONS 5 & 6, T.2S., R.O9W., W.M.

) ! __‘,._,_,-;-izg, S ,7%7 92 94-3A

277V=-777

A‘A"] APPROX. SECTION 6

BREEIED S /S WO | SN —— *
___BRIDGENO. 07147 N2
L I

US 10T (OREGON COAST HIGHWAY NO. 009)

LEGEND

S  GPS STATION

APPROX. SECTION 5

OPC = ORANGE PLASTIC CAP
W/ = WITH
CONTROL POINT TABLE
PT. OCRS OCRS NAVD88
NO. NORTHING | EASTING ELEVATION DESCRIPTION
1 1459583.93 | 500052.35 30.38 5/8" X 30" REBAR W/ OPC "DOWL CONTROL", FLUSH
2 1459249.67 | 500091.30 33.67 MAGNETIC NAIL W/ WASHER "DOWL CONTROL" FLUSH
3 1458735.21 | 500039.07 33.42 5/8" X 30" REBAR W/ OPC "DOWL CONTROL", FLUSH
4 1457861.12 | 500103.14 22.01 5/8" X 30" REBAR W/ OPC "DOWL CONTROL", FLUSH
103A | 1458378.94 | 500027.57 29.44 1-1/2" BRASS DISC IN CONCRETE "ODOT CONTROL 103", FLUSH
116A | 1457980.83 | 499925.65 21.20 1-1/2" BRASS DISC IN CONCRETE "ODOT CONTROL 116", FLUSH
9294-3A | 1459132.25 | 500039.49 33.47 3" BRASS DISC IN CONCRETE "GEODETIC CONTROL 1999 09294-3", DOWN 0.1'

7
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US101: TRASK RIVER BRIDGE PROJ.
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TILLAMOOK COUNTY

Designer: B, Doss
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Reviewer: J. Colton

Checker: A, Silbernagel
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US101 OREGON COAST HWY.

@ Const. and remove temp. access road
@ Preserve and protect extg. comm. line

@ Preserve and protect extg. utility pole
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US101 Oregon Coast Hwy.
"""" bridge no. 077147
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