! We t Li nn Planning & Development « 22500 Salamo Rd #1000 e West Linn, Oregon 97068
3 S Telephone 503.656-3535 ¢ westlinneregon.gov

DEVELOPMENT REVIEW APPLICATION

For Office Use Only

STAFF CONTACT PROJECT Nofs). WAP-24-01 PRFE)-AEPZLIC_ATION No.
NON-REFUNDABLE FEE{S} $2,850 REFUNDABLE DEPOSIT(S) ToTaL $2,850
Type of Review (Please check all that apply):
D Annexation (ANX) I:I Final Plat (FP) Related File# D Subdivision (SUB)
D Appeal (AP) [:] Flood Management Area (FMA) D Temporary Uses (MISC)
D CDC Amendment (CDC) ] Historic Review (HDR) D Time Extension {(EXT)
[ code Interpretation (MISC) [C] Lot Line Adjustment (LLA) [] Right of Way Vacation {VAC)
] conditional Use (QUP) [ Minor Partition (MIP) [T] variance (VAR)
] pesign Review (DR [C] Modification of Approval (MOD) Water Resource Area Protection/Single Lot (WAP)
EI Tree Easement Vacation (MISC) D Non-Conforming Lots, Uses & Structures ] water Resource Area Protection/Wetland (WAP)
D Expediated Land Division (ELD) I:I Planned Unit Development (PUD) D Willamette & Tualatin River Greenway (\WRG)
[] extension of Approval (EXT) {1 street Vacation [] zone Change (zC)
Pre-Application, Home Occupation, Sidewalk Use, Addressing, and Sign applications require different forms, available on the website.
Site Location/Address: Assessor’s Map No.: alE 25D OOSHD
BYH Liwn Lede Tax Lot(s): §0¢)
West Liuaw, O 930 G% Total Land Area: QA 1§ sa.FY.

Brief Description of Proposal: The, Prorosed SiN6Le FAPIWS RES\DUNCE WL BE REPLAUNG AN ERILTITH
PWELLING &VER GO Yomrs aLd- TS NEW HME il BE wd THE SarnEg LXATIIN A% THE G-\ I0G
e, M \MAL GRABING VWL BG TAKEING PLACE ) THe ERA 23v6. LANDSCAPING Wl ¢ande\ST JF
CEPESES WIHTWG PLASING pa3D o VARIGE] 0F FUOMER NG A BVEROREGN RE6ah.

Applicant Name*: Keun J-N]S$6‘J Phor]e: EHl-S16- 0652

éi(:;j;etsaie Zip: CF'?O\:T\?:NS 20“.: F:":Q.\S Em::i'umnsseheﬂq\\bb QAN

g;:;:::game (required): ROB'E(LT Castoy l;:::;;:a: 503 FG6G - BT

City State Zip: A5 Lupwe Cx. BOREASTIN @ COMCPeY.NET
Wesy Liww,0R A10G6T

Consultant Name: K4 CaARTWRIGHT Phone: 503 -GTY - GOXT

ég:sl:set?t:e Zip: P0. Boy 531 E"i‘:‘::‘ € SCHITTAND ASRUATES .Co

AuvrorA, OR. (IO

1. Application fees are non-refundable {excluding deposit). Applications with deposits will be billed monthly for
time and materials above the initial deposit. *The applicant is financially responsible for all permit costs.

2. The owner/applicant or their representative should attend all public hearings related to the propose land use.

3. A decision may be reversed on appeal. The decision will become effective once the appeal period has expired.

4. Submit this form, application narrative, and all supporting documents as a single PDF through the

Submit a Land Use Application web page: https://westlinnoregon.gov/planning/submit-land-use-application

The undersigned property owner authorizes the application and grants city staff the right of entry onto the property to review
the application. Applications with deposits will be billed monthly for time and materials incurred above the initial deposit. The
applicant agrees to pay additional billable charges.
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FIGURE 1

Project No. 23-3058

Project:

5494 Linn Lane
West Linn, Oregon




DEVELOPMENT REVIEW CHECKLIST

The application form and supporting materials should be submitted electronically through

https://westlinnoregon.gov/planning/submit-land-use-application as one (1) .pdf file. To create a single PDF file,

go to _Adobe Acrobat Free Merge PDF online tool. Other free Acrobat PDF tools like converting a file to PDF or
reducing the file size are available on the Adobe website.

Supporting reports may be uploaded separately through this web form if the file size is too large. The separate
submissions should be numbered (i.e., Submittal 1 of 2) and noted under transmittal contents. All plan set files

MUST be flattened and reduced.

Submission requirement to upload through the web form:
e .pdf format.
e |ndividual file size no larger than 128 MB.
e Do not attach ‘zip’ files. Our server will reject all 'zip' files.
e Reduce and flatten all plan sets BEFORE uploading plan sets. The raster/vector settings should be
optimized for printing.

A complete application must include the following:
. Development Review Application. Original signatures from all owners must be on the application form. Do
NOT use DocusSign.
ﬂ A project narrative outlining the project’s scope in detail, including the changes to the site, structure,
landscaping, parking, land use, and lot consolidations.
Complete written responses to identified approval criteria in the Community Development Code (CDC).
A Service Provider Letter fram Tualatin Valley Fire and Rescue - https://www.tvfr.com/399/Service-
Provider-Permit Please contact Jason Arn at jason.arn@tvfr.com with any questions about TVF&R
requirements.
Vicinity Map showing the site within the City.
Site Plan drawn to scale showing the:
(. » Taxlot and address of the project,
Z. » Area of the site (acres or square feet),
3. % Zoning and Neighborhood Association,
¢ » Location and dimensions of existing and proposed buildings, structures,
5> Location of existing and proposed on-site driveways and off-street parking,
L. Configuration and dimensions of all existing and proposed lots and tracts, including a proposed
park, open space, and or drainage tracts or easements,
7.% Location and width of existing and proposed easement for access, drainage, etc., and
R%» Location of existing and proposed trees and other proposed landscaping.
9% Location of existing public and private utilities, easements, and 100-year floodplain,
Je> Sensitive areas, including the location of on-site wetlands and riparian areas,
11 % Location of existing off-site driveways across the street,
12> If applicable, internal circulation system, name, and location of existing and proposed
roadways and roadway easements (private and public), and
13% Location and width of existing and proposed on-site pedestrian and bicycle facilities on-site.
If applicable, a Utility Plan and Landscape plan, drawn to scale.
If applicable, Building elevation drawings with exterior elevations for every side of each structure, height
including building materials and floor levels, drawn to scale.
If required, documentation of any required meeting with the respective City-recognized neighborhood
association per CDC 99.038.
" Any other materials identified by city staff at the pre-application meeting.

nE S
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For applications that the Planning Commission decides, the applicant or applicant's representative should present
their proposal to the PC at the public hearing.



12112 S. New Era Road
Oregon City, OR 97045
503-970-4257

John Floyd

Senior Planner

City of West Linn

Re: Proposed residential replacement dwelling
5494 Linn Ln.
West Linn, OR

The proposed residence will be replacing an existing dwelling over 60 years old.
The new home will be in the same location as the existing one. Minimal grading will be
taking place in the ERA zone. Landscaping will consist of grasses, native planting, and a
variety of flowering and evergreen trees. The proposed drive is at the same location as the
existing one.
Written response to approval criteria included.
A stamped approved site plan from Jason Arn (Tualatin Valley Fire and Rescue) is included.
Vicinity map included on-site plan PG.A grading plan also included PG.B.
The site plan includes:
Included
Included
Included (zoning) No neighborhood association.
Included. Existing dwelling setbacks for the proposed structure.
Included. Proposed drive-off street parking n/a.
N/A
Included all easements.
Existing trees and trees to be removed are shown. A landscape professional to be
retained to provide a landscape plan.
9. Gas, electrical, sewer and water location to remain the same. 100 yr.floodplain n/a
10. Site-sensitive areas shown.
11. N/A
12. N/A
13. N/A
Natural resource assessment report provided by: Kim Cartright-wetland ecologist G.1.S.

analyst.

AN REUNR

Cordially,
ichael J. Bar




NARRATIVE FOR PA-23-20
WATER RESOURCES AREA PERMIT
Located at 5494 Linn Lane

KEVIN JANSSEN and MICHELLE JANSSEN, APPLICANTS

INTRODUCTION

The application for a Water Resources Area Permit requires “full written responses to approval criteria
in the identified CDC Chapters”, as noted in Item 3 of “HOW TO SUBMIT AN APPLICATION”. The
applicable CDC Code Sections, as identified on Pg. 1 of the SUMMARY NOTES of the PRE-APPLICATION
CONFERENCE MEETING, are as follows:

s Chapter 11: Residential, R-10;

s (Chapter 32: Water Resource Area Protection;

e Chapter 48: Access, Egress, and Circulation;

s Chapter 96; Street Improvement Construction;

¢ Chapter 99: Procedures for Decision Making: Quasit-Judicial

DISCUSSION

CHAPTER 11: This property lies within a residential zone, R-10, and because the project is a
single-family home replacing an existing single-family home, it is a permitted use per Section
11.030-6. No further discussion is needed.

CHAPTER 32: See “NATURAL RESOQURCE ASSESSMENT -5494 Linn Lane” prepared by Kim
Cartwright of Schott and Assoc., attached herein by reference.

CHAPTER 48: The property is located at the north end of Linn Lane, which is a dead-end pubiic
street. The new dwelling will use the same point of access onto Linn Lane as does the existing
house, but with a slghtly wider, paved driveway. Linn Lane is paved but has no curbs or
sidewalks. Therefore, the driveway will not have a standard concrete apron but will transition
directly into the existing street pavement. We believe we meet ali conditions of access, egress
and circulation as described in Chapter 48.

CHAPTER 96: Section 96.010 A.2 states that “Street improvements for residential consiruction
are required when... Replacement of a single-family home increases the square feet by 50
percent or greater”. However, according to Section 96.020:

“A.  An applicant may apply for a waiver of street improvements and the option to pay a fee-
in-fieu (in accordance with the City’s adopted fee structure) of constructing street
improvements if one of the folfowing are met:

1. Located on a cul-de-sac with no existing curb and/or no existing sidewalk; or

2. Located on a street less than 1,320 linear feet in length and not planned as a through
street; or



3. Located more than 1,320 linear feet from nearest street improvements on the same
street or connecting street. (Ord. 1738 § 2 (Exh. B}, 2022}

As noted under Chapter 48 above, Linn Lane is a paved, dead-end street with no existing
curb or sidewalk. It is less than 1,320 feet in length and is not planned to be extended to
the north because of the topography and the existence of a City park. As such it satisfies
both conditions 1 and 2 above and should be considered ta be candidate for an in-lieu-of
waiver for street improvements along the frontage of this parcel.

However, we also believe that, because the Linn Lane neighborhood is a well-established
neighborhood, is a short, dead-end street and will probably never be extended or
improved with curbs, gutters or sidewalks, the in-fieu-of option be waived as well.

SUMMARY

We believe that through the above discussions we have satisfied the approval criteria outlined
in Chapters 11, 32, 48 and 96, as required by Pre-Application Conference Summary Notes. As
such, we hereby request approval of the Water Resources Area Permit for this site.
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Introduction

Schott & Associates (S&A) was contracted to conduct wetland delineation and natural resource
assessment for the project site at 5494 Linn Lane, West Linn, Clackamas County, Oregon (T2S,
R1E, Section 25BD, Tax Lot 500; Figure 1). This property contains a Water Resource Area
(WRA) that is subject to regulation under Chapter 32 of the West Linn Community Development
Code (CDC). The purpose of this report is to document existing and proposed conditions with
regards to regulated natural resources and meet City approval criteria for the proposed project.
The applicant participated in a pre-application meeting with the City on July 20, 2023 (File PA-
23-20). An online meeting was held with the applicant, site architect, S&A, and John Floyd,
Associate Planner of the City of West Linn, on August 17, 2023, to discuss the project.
Additional correspondence has occurred between all parties to develop this proposal. A wetland
delineation report has been prepared and was submitted to the Oregon Department of State Lands
(DSL) for review on October 11, 2023 (WD#2023-0462). WRA boundaries and encroachments
presented in this report are based on boundaries pending DSL approval.

All work on this project has been completed by a qualified natural resource specialist. Onsite
assessment and reporting were conducted by Kim Cartwright, a wetland ecologist with over 12
years of experience in conducting natural resource assessments, including wetland and other
water delineations, habitat and functional assessments, natural resource permitting, and
mitigation site planning and development.

Site Description and Land Use

The project site consisted of the entire 0.70-acre parcel. Residential development, including
parking and turnaround areas, were in the northwestern portion of the property, accessed by an
asphalt driveway from Linn Lane to the east. The site features steep convergent slopes which
form a well-defined, southwest sloping swale in the eastern portion of the site. The existing
home is perched on top of the slope on the west side of the property. The driveway crosses the
swale and was constructed 5-6 feet above the surrounding grade to match that of the home and
parking area. A culvert outlet extends from the ground upslope from the swale, just offsite to the
south. A culvert placed at the bottom of the swale on the south side of the driveway conducts any
surface flows east, offsite, and into a ditch on the east side of Linn Lane. The ditch flows north
and into an offsite drainage in the Sahallie Illahee Park, which borders the property to the north.
Onsite vegetation generally consisted of mown turfgrasses with ornamental trees and shrubs
around the home. Himalayan blackberry (Rubus armeniacus) thickets were present in and around
the swale and had been recently mown to facilitate site access for this study. A thicket of red-
osier dogwood (Cornus sericea) grew along the northeastern site boundary.

Surrounding land use was moderate-density, single-family residential to the east, south, and
west, and the forested Sahallie Illahee Park to the north. The property was zoned for single-
family residential (West Linn zoning designation R-10).

Methods
Assessment consisted of a site visit and review of the following existing data and information:

e Clackamas County tax map
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e U.S. Fish and Wildlife Service (USFWS) National Wetland Inventory (NWI), West Linn
2005 Local Wetland Inventory (LWI1), and Metro wetland and stream mapping.

e West Linn Water Resource Area (WRA) Map (Appendix A)

e Oregon Department of Forestry (ODF) and Metro stream mapping

e U.S. Department of Agriculture (USDA) Natural Resource Conservation Service (NRCS)
gridded Soil Survey Geographic (gSSURGO) database for Clackamas County

e Aerial photographs for the time period between 1994 and 2021, obtained from Google
Earth

e Contours derived from the Oregon Department of Geology and Mineral Industries
(DOGAMI, 2014) as well as site survey completed by Love Land Surveyors (Appendix
C)

e Pre-application meeting conducted with City of West Linn (File PA-23-20), online
meeting, and email correspondence with John Floyd

Schott & Associates visited the site on July 10, 2023. Delineation data were collected according
to methods described in the 1987 Manual and the Regional Supplement to the Corps of
Engineers Delineation Manual: Western Mountains, Valleys, and Coast (Version 2.0). Five
sample plots were established to document the presence and extent of wetland. Data on
vegetation, hydrology, and soils was collected at the sample plot, recorded in the field, and later
transferred to data forms (Appendix F). Plant indicator status was determined using the 2020
National Wetland Plant List (Corps 2020). Onsite streams, if present, were delineated via the
ordinary high-water mark (OHWM) as indicated by top of bank, wrack or scour lines, or change
in vegetation communities.

Wetlands and waters were classified according to the USFWS Classification of Wetlands and
Deepwater Habitats of the United States (Cowardin et al. 1979) and the Guidebook for
Hydrogeomorphic (HGM)-based Assessment of Oregon Wetland and Riparian Sites (DSL 2001).

Vegetation communities within the onsite WRA were assessed in the field. Vegetation was
identified by species and percent cover. The wetland determination forms included in Appendix
F describe vegetation cover in the WRA. As the property was bordered by a public right-of-way
to the east and a public park to the north, these offsite areas were visually inspected to determine
the surrounding site conditions. Required width of the Water Resource Area was determined
according to Table 32-2 of the CDC, as indicated by Item B, the width of the WRA extends from
the water resource to the top of the slope (30-foot minimum), plus an additional 50 feet.

Ground level photographs were taken to document site conditions (Appendix E).

Results

According to the NRCS soil survey, Cornelius silt loam, 8-15% slopes, was mapped within all
but the northwestern corner of the site; Xerochrepts and Haploxerolls, very steep, were mapped
in the northwestern site corner. The Cornelius soil series is moderately well-drained, not subject
to flooding or ponding, and is predominantly nonhydric (4% hydric inclusions). Xerochrepts and
Haploxerolls are well drained and nonhydric. No water resources are mapped by the NWI, ODF,
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or Metro. The West Linn LWI and the West Linn WRA Map show a drainage in the location of
the swale. This drainage is identified as a tributary to Barlow Creek by the

West Linn WRA map and as a “ditch” by the LWI. The WRA Map does not show a WRA buffer
associated with the ditch. It should be noted that these sources are largely remotely sensed and
are not verified through ground-truthing in most cases.

No streams were identified within the project site. Streams are generally defined as unvegetated
channels with indicators of ordinary high-water mark (OHWM) including top-of-bank, wrack or
scour lines, and change in vegetation communities. Instead, a headwater wetland was identified
in the bottom of the swale, bisected by the access road, and partially rerouted by the pipe at the
south end of the road. The water resource was entirely vegetated with no bed or banks and met
wetland criteria. It is possible the wetland swale once featured stream characteristics prior to
development and piping. As the swale has been hydrologically disconnected by the roadway and
pipe, it was assessed as two separate wetlands.

Water Resource Area (WRA)
Protected Water Features

Two wetlands totaling 0.05 acre were identified onsite. The wetlands extended offsite to north
and south, respectively. Wetland, sample plot, and photo point locations are shown in Figure 2.

Wetland 1 (0.006 acre onsite) was located in the bottom of the swale south of the existing
driveway and extended offsite upslope to the south. It was fed by a stormwater pipe located
offsite to the south (shown in Photo Point 1) and drained northeast into a pipe at the driveway.
This pipe directed flows east into a ditch on the east side of Linn Lane, which then drained north
into a drainage in the Sahallie Illahee Park (assumed to be the tributary to Barlow Creek). The
wetland was bound by steep, near-vertical slopes; the eastern one was reinforced with riprap. It
may have historically been a natural channel that was largely piped and ditched during the
development of the neighborhood. The wetland was assessed as a headwater slope HGM class
and a seasonally flooded palustrine scrub-shrub (PSSC) Cowardin class. It was vegetated
primarily by Himalayan blackberry (FAC), which had recently been mown to facilitate access for
fieldwork, with some sedge (Carex sp; FACW/OBL) and lady fern (Athyrium cyclosorum; FAC).

Soil samples met the Corps hydric soil indicator for redox dark surface (F6). Soils were very
dark grayish brown (10 YR 3/2) in matrix color with many yellow-red redoximorphic
concentrations occurring as soft masses and pore linings. Angular rock fragments were mixed in
with the soil. The soil was very moist and water was observed trickling from the stormwater pipe
upslope of the wetland despite the drier-than-normal weather conditions. Corps wetland
hydrology indicators observed within the wetland included primary indicators of saturation (A3)
and oxidized rhizospheres (C3).

Wetland 2 (0.04 acre onsite) was located in the bottom of the broad swale north of the existing
driveway. It extended offsite downslope to the north, draining through a culvert and into a
drainage in the Sahallie Illahee Park. It was assumed sustained by lateral subsurface flow and
groundwater discharge. It was defined by the driveway and Linn Lane embankments to the east
and south, and steep (>25%) side slopes to the west. The wetland may have historically been
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connected to Wetland 1 prior to development of the site and surrounding neighborhood. The
wetland was assessed as a headwater slope HGM class and a seasonally flooded palustrine
emergent (PEMC) Cowardin class. It was vegetated primarily by mown turfgrasses such as tall
fescue (Schedonorus arundinaceus; FAC) and velvetgrass (Holcus lanatus; FAC), along with
willowherb (Epilobium ciliatum; FACW), Canada thistle (Cirsium arvense; FAC), coastal
hedgenettle (Stachys chamissonis; FACW), and Himalayan blackberry. A red osier dogwood
thicket (Cornus sericea; FACW) was present along the northern boundary of the site.

Soil samples met the Corps hydric soil indicator for redox dark surface. Soils were very dark
grayish brown in matrix color with common yellow-red redoximorphic concentrations occurring
as soft masses. The soil was moist compared to the very dry, crumbly characteristics of the soil
on the swale side slopes, and secondary Corps wetland hydrology indicators were present,
including geomorphic position (D2) and FAC-Neutral Test (D5). Soil saturation was present in
the lower portion of the wetland offsite within the park.

Wetland Buffer

Slopes adjacent to the wetlands were generally greater than 25% with a distinct top slope as
shown in the topographical survey of the property prepared by Love Land Surveying, Inc
(Appendix C) and Figure 2. According to Table 32-2 of the CDC, the required width of the
Water Resource Area for a wetland within a ravine (Item B), the width of the WRA extends from
the water resource to the top of the slope (30-foot minimum), plus an additional 50 feet. The 50-
foot distance may be reduced to 25 feet if a geotechnical study by a licensed engineer or similar
accredited professional demonstrates that the slope is stable and not prone to erosion. The
applicant has provided a geotechnical study showing demonstrating slope stability (Appendix D)
and the WRA is proposed to extend 25 feet from the break in slope for Wetland 2. For Wetland
1, the top of the steep slope/ravine is within ten or so feet of the wetland boundary, so a WRA
width of 65 feet was applied. Total WRA area within the site totals 0.43 acre or 18,624 sq. ft.
Together with the 0.05 acre of wetland, WRA covers nearly 70% of the 0.70-acre parcel.

Vegetation within the WRA consisted largely of mown turfgrasses, recently cleared Himalayan
blackberry, and some ornamental shrubs and trees around the existing home. Red osier dogwood
was present along the northern boundary of the property. The WRA also contains existing
impervious developed areas, including the access road and parking/turnaround areas, as well as
portions of the home. Overall, the wetland buffer is low-functioning and degraded, providing
little protection to the water resource.

Proposed Project

The applicant proposes the replacement of the existing home with a two-story home, including
deck, improved parking area/turnaround, and stormwater facility (Site plan shown in Appendix
B). It utilizes the exiting development where possible. The access drive will be widened from 9-
12 ft. wide to 15 ft. wide. The rationale for widening the road beyond the minimum required 12
ft. is to allow pedestrian access as well as emergency vehicle access as the road is currently
approximately 5-6 ft above grade where it crosses the wetland swales. The road will need to be
wider than 12 ft. to allow emergency personnel to walk and carry equipment or assist people
around the vehicle. The access drive will be supported by retaining walls on either side to
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prevent slope failure of the steep embankments. The retaining walls will be placed within 10 feet
of the wetland boundaries. A portion of the home and deck will overhang the WRA, supported
by vertical columns. The deck will be at a height of 9.5-14 ft. above the surrounding grade, while
the roof overhang will be 21-26 ft. above grade. At this height, sunlight and rainfall will be able
to penetrate the area enough to support low-light vegetation, such as that which grows beneath a
forest canopy. No impacts to the wetlands are proposed.

The applicant requests approval of reduction of the WRA under the Alternative Review Process
per Section 32.080 based on the proposed mitigation plan which shall be, at minimum,
qualitatively equal, in terms of maintaining the level of functions allowed by the WRA standards
of CDC 32.060(D). Currently, the WRA is significantly degraded, vegetated primarily by
nonnative turfgrasses and weedy forbs, along with invasive Himalayan blackberry and Canada
thistle.

Approval Criteria

32.080 Approval Criteria (Alternate Review Process)
Applications reviewed under the alternate review process shall meet the following approval
criteria:

A. The proposed WRA shall be, at minimum, qualitatively equal, in terms of maintaining the
level of functions allowed by the WRA standards of CDC 32.060(D).

As described further in this report (Table 1), the existing WRA, while very wide (100-150 feet
from the delineated boundary of the water resources in some areas due to the steep grade of
adjacent slopes), is low functioning, serving as residential yard dominated by mown nonnative
turfgrass ad weedy forbs along with invasive Himalayan blackberry and Canada thistle. It also
contains existing development, including an access road and portions of the parking area and
home which provide no protective function to the water resources, and may even adversely
impact the function of the water resources by contributing untreated stormwater runoff and
pollutants. The applicant proposes to reduce the WRA to 65 ft. in width and remove the existing
development (access road, parking area, and residence) from it, for a proposed WRA buffer of
0.25-acre. A 65-foot width was chosen as an appropriate width because it corresponds with the
base WRA width for a wetland in the City of West Linn. Other local metropolitan Portland
districts, including Clean Water Service, City of Happy Valley, and Clackamas County regulate
a base wetland buffer width of 50 feet, and while the basis for these different base widths is
unknown, the applicant chooses to comply with the minimum City of West Linn standard. The
slopes adjacent to the wetland have been demonstrated as stable according to a geotechnical
study (Appendix D) and a WRA that extends 25 ft. beyond the top of slope, covering 0.43 acre
of the 0.70-acre site (61%), in its current degraded condition, is unnecessary to protect the water
resource. The proposed project will result in 2,216 sq. ft. of encroachment into the proposed 65-
foot WRA, including the access road widening and roof/deck overhang along the western margin
of the WRA.. A stormwater facility is proposed to retain and treat stormwater runoff from the
development and prevent discharge of untreated runoff into the wetland. The applicant proposes
to mitigate for 2,216 sq. ft. of encroachments into the 65-foot WRA via enhancement of 2,216
sg. ft. within the remaining 0.20-acre WRA currently in degraded condition. The applicant also
proposes to restore the 806 sq. ft. of roof/deck overhang that encroaches into the 65-foot WRA
with native forest understory groundcover plants. The mitigation plan for the WRA will improve
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hydrological, water quality, and habitat functions including stream flow moderation, sediment
and pollution control, providing organic material sources, and wildlife habitat. Enhancing the
WRA will also provide protection of the wetlands from the proposed development. Existing
native vegetation along the northern site boundary (red osier dogwood thicket) will be preserved
and maintained as is; the remaining WRA will be landscaped and maintained according to
Section 32.040 (A). The proposed WRA shall be, at minimum, qualitatively equal in terms of
maintaining the level of functions allowed by the WRA standards of CDC 32.060(D) and is
anticipated to be superior with the addition of native plantings and appropriate stormwater
management and treatment.

B. If a WRA is already significantly degraded (e.g., native forest and ground cover have been
removed or the site dominated by invasive plants, debris, or development), the approval
authority may allow a reduced WRA in exchange for mitigation, if:

1. The proposed reduction in WRA width, coupled with the proposed
mitigation, would result in better performance of functions than the standard
WRA without such mitigation. The approval authority shall make this
determination based on the applicant’s proposed mitigation plan and a
comparative analysis of ecological functions under existing and enhanced
conditions (see Table 32-4).

As described in this report and demonstrated below in Table 1, the existing WRA is degraded,
dominated by non-native and invasive species, including turfgrasses, Himalayan blackberry and
Canada thistle. Stormwater runoff from steep slopes and development above is unmitigated. The
proposed WRA will be enhanced by of removal of invasive species and planting of native trees,
shrubs, and groundcover along the wetland boundaries to significantly improve ecological
functions. The proposed WRA will result in higher functions than the larger WRA without
mitigation. Additionally, 806 sqg. ft. of area beneath the proposed home and deck overhang, while
technically considered an encroachment according to Table 32-1 of the CDC, will be restored
with native plantings and should provide further benefit to the WRA. The height of the proposed
overhang above the surrounding grade will still allow sunlight and rainfall to access the area and
thus can be planted with species adapted to lower-light conditions, such as those which grow
under a forest canopy. Table 1 below presents existing and enhanced WRA ecological functions
per Table 32-4.

Table 1. Ecological Functions Comparison per Table 32-4

Ecological WRA existing conditions WRA enhanced conditions
Functions

Stream flow No dense or woody vegetation | Planting of native woody
moderation and/or or fallen trees are present to vegetation and groundcover will
water storage slow velocity of stormwater. slow stormwater runoff and

Both wetlands are moderately | increase infiltration and

sloped toward the tributary to | sequestration of pollutants,
Barlow Creek north of the site, | protecting the wetlands and
and Wetland 1 is piped intoa | moderating streamflow for the
ditch which routes surface Barlow Creek tributary located
flows directly into the
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tributary. Together with the
very steep slopes above the
wetlands, stormwater is
quickly routed through the
wetlands and into the tributary
below with little opportunity
for retention or infiltration.

immediately downslope of the
site.

Sediment or
pollution control

With steep slopes and only
mown turfgrasses and weedy
forbs as vegetation cover, the
WRA is unable to sequester
sediment or pollutants from
reaching downstream.

Increased vegetation, including
woody species, will increase the
WRA'’s capacity and
opportunity to filter nutrients
and retain sediments.

Bank stabilization

Low stream flow moderation
and/or water storage function
(see above) can contribute to
bank erosion and channel
downcutting downstream.

Increased vegetation cover will
moderate velocity of
stormwater, increase retention
and contribute to downstream
bank stabilization.

Large wood
recruitment for a
fish bearing section
of stream

The tributary is not a fish
bearing stream, though wood
recruitment potential would be
improved.

No change.

Organic material
sources

The mown turfgrass
vegetation cover provides little
organic matter for the
wetland/drainage system.

Planting diverse native
vegetation community
including woody species will
increase organic material
sources throughout the WRA.

Shade (water
temperature
moderation) and
microclimate

The water resource is not
currently shaded. The WRA is
vegetated by mown turfgrasses

Tree and shrub planting will
provide shade sources adjacent
to the wetland, cooling surface
waters that drain into the
tributary below.

Stream flow that
sustains in-stream
and adjacent
habitats

The wetland is seasonally
inundated/saturated

Seasonal saturation/inundation
will be maintained. No
hydrological impacts
anticipated.

Other terrestrial
habitat

Forested areas within 100-300
feet of the water resource are
not contiguous. Areas
immediately adjacent to the
water resource have only
nonnative and invasive
herbaceous cover.

Mitigation of the WRA will
augment existing forested
natural area within 100-300 feet
of the water resource (Sahallie
Illahee Park).
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2. The mitigation project shall include all of the following components as applicable. It
may also include other forms of mitigation (mitigation) deemed appropriate by the
approval authority.

a. Removal of invasive vegetation.

b. Planting native, non-invasive plants (at minimum, consistent with CDC
32.100) that provide improved filtration of sediment, excess nutrients, and
pollutants. The amount of mitigation (mitigation) shall meet or exceed the
standards of CDC 32.090(C).

c. Providing permanent improvements to the site hydrology that would
improve water resource functions.

d. Substantial improvements to the aquatic and/or terrestrial habitat of the WRA.

The mitigation plan shall consist of removal of invasive species and planting of a diverse
assemblage of native trees, shrubs, and groundcover species to improve hydrological and water
quality functions including slowing runoff and filtration of sediment, excess nutrients, and
pollutants. Terrestrial habitat of the onsite water resources will be improved by providing cover,
nesting or burrowing sites, and food availability and type. Proposed total mitigation area, which
includes both enhancement of existing degraded WRA and post-construction restoration of
disturbed WRA is 3,022 sq. ft. which exceeds the standards of CDC 32.090(C).

C. Identify and discuss site design and methods of development as they relate to WRA functions.

Site design utilized two-story development and incorporated the existing development footprint
to maximize the available development footprint while avoiding steep, hazardous slopes to the
west and minimizing impacts to the proposed reduced WRA. Impacts to the reduced WRA will
include widening of the access driveway from 9-12 ft. wide to 15 ft. wide to allow emergency
vehicle as well as pedestrian access (personnel will be able to walk around the vehicle on the
roadway which is approximately 5-6 ft above grade where it crosses the wetland swales) and
turnaround, retaining walls to support the driveway embankment and prevent slope failure, and
the roof and deck overhang. The overhang areas are well above the surrounding grade (the deck
will be at a height of 9.5-14 ft. above the surrounding grade, while the roof overhang will be 21-
26 ft. above grade) which will allow rain and sunlight to penetrate and support vegetation
growth. This area will be restored with native forest understory plantings following construction.
The WRA mitigation plan will protect the water resource from the development as well as
improve hydrological, water quality, and wildlife habitat functions to both the onsite water
resource and the water resource immediately downslope (tributary to Barlow Creek). The
existing WRA is degraded, vegetated primarily with mown, nonnative turfgrasses and invasive
species.

D. Address the approval criteria of CDC 32.060, with the exception of CDC 32.060(D).
Applicable approval criteria addressed below.
No application for development on property containing a WRA shall be approved unless

the approval authority finds that the proposed development is consistent with the following
approval criteria, or can satisfy the criteria by conditions of approval:

Schott & Associates
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A.

WRA protection/minimizing impacts.

Development shall be conducted in a manner that will avoid or, if avoidance
is not possible, minimize adverse impact on WRASs.

Mitigation and re-vegetation of disturbed WRAs shall be completed per CDC
32.090 and 32.100 respectively.

1.

2.

Proposed development avoids impacts to the 65-foot WRA to the extent practicable. The access
road widening is regarded as a necessity to allow appropriate emergency vehicle access and
turnaround, with the associated retaining walls required to support the steep embankment which
is a result of the constraining site topography. The home was placed as far west as site
topography allowed (see geotechnical report included as Appendix D). Where the home does
encroach into the WRA, its height above the surrounding grade will allow vegetation growth,
preventing erosion or sedimentation of areas downslope. The applicant proposes to restore this
area (806 sq. ft) with native forest understory groundcover plants that are well-adapted to low-
light conditions. A stormwater facility will also be constructed to retain and treat stormwater
runoff from the proposed project (currently, no stormwater facility is present) and prevent the
discharge of untreated stormwater into the wetland. The applicant proposes mitigation of the
WRA at a ratio of 1:1.4 between the wetland boundaries and the proposed project to provide the
best protection of the wetland (3,022 sq. ft. of mitigation to 2,216 sq. ft. of impact). The
mitigation plan meets the standards of CDC 32.090.

B.

Storm water and storm water facilities.

Proposed developments shall be designed to maintain the existing WRAs and
utilize them as the primary method of storm water conveyance through the
project site unless:

1.

a.

b.

The surface water management plan calls for alternate configurations
(culverts, piping, etc.); or

Under CDC 32.070, the applicant demonstrates that the relocation of
the water resource will not adversely impact the function of the WRA
including, but not limited to, circumstances where the WRA is poorly
defined or not clearly channelized. Re-vegetation, mitigation and/or
mitigation of the re-aligned water resource shall be required as
applicable.

Public and private storm water detention, storm water treatment facilities and
storm water outfall or energy dissipaters (e.g., rip rap) may encroach into the

WRA if:

a.  Accepted engineering practice requires it;

b.  Encroachment on significant trees shall be avoided when possible, and
any tree loss shall be consistent with the City’s Tree Technical Manual
and mitigated per CDC 32.090;

c.  There shall be no direct outfall into the water resource, and any
resulting outfall shall not have an erosive effect on the WRA or diminish
the stability of slopes; and

d.  There are no reasonable alternatives available.

A geotechnical report may be required to make the determination regarding
slope stability.

Schott & Associates
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Roadside storm water conveyance swales and ditches may be extended within
rights-of-way located in a WRA. When possible, they shall be located along
the side of the road furthest from the water resource. If the conveyance facility
must be located along the side of the road closest to the water resource, it
shall be located as close to the road/sidewalk as possible and include habitat
friendly design features (treatment train, rain gardens, etc.).

Storm water detention and/or treatment facilities in the WRA shall be
designed without permanent perimeter fencing and shall be landscaped with
native vegetation.

Access to public storm water detention and/or treatment facilities shall be
provided for maintenance purposes. Maintenance driveways shall be
constructed to minimum width and use water permeable paving materials.
Significant trees, including roots, shall not be disturbed to the degree
possible. The encroachment and any tree loss shall be mitigated per CDC
32.090. There shall also be no adverse impacts upon the hydrologic
conditions of the site.

A stormwater management plan will be developed to meet City requirements.

D. WRA width. Except for the exemptions in CDC 32.040, applications that are using the
alternate review process of CDC 32.070, or as authorized by the approval authority
consistent with the provisions of this chapter, all development is prohibited in the
WRA as established in Table 32-2 below:

Applicant is seeking to reduce the buffer width using the alternate review process of CDC

32.070.

F. Roads, driveways and utilities.

1.

New roads, driveways, or utilities shall avoid WRAs unless the applicant
demonstrates that no other practical alternative exists. In that case, road
design and construction techniques shall minimize impacts and disturbance
to the WRA by the following methods:

a.  New roads and utilities crossing riparian habitat areas or streams shall
be aligned as close to perpendicular to the channel as possible.

b.  Roads and driveways traversing WRAs shall be of the minimum width
possible to comply with applicable road standards and protect public
safety. The footprint of grading and site clearing to accommodate the
road shall be minimized.

c.  Road and utility crossings shall avoid, where possible:

1)  Salmonid spawning or rearing areas;

2)  Stands of mature conifer trees in riparian areas;
3) Highly erodible soils;

4)  Landslide prone areas;

5) Damage to, and fragmentation of, habitat; and
6) Wetlands identified on the WRA Map.

Schott & Associates
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A 9-12-foot-wide access road currently traverses the WRA on an embankment that is 5-6 feet
above grade. The applicant proposes to utilize the existing access road but widen it to 15 feet to
allow emergency vehicle access, turnaround, and personnel to safely traverse the roadway.
Retaining walls will be required to support the steep embankment. Impacts to the water resource

will be avoided.

2.

Crossing of fish bearing streams and riparian corridors shall use bridges or
arch-bottomless culverts or the equivalent that provides comparable fish
protection, to allow passage of wildlife and fish and to retain the natural
stream bed.

No fish bearing streams are present onsite and no crossings are proposed. This criterion is not

applicable.

New utilities spanning fish bearing stream sections, riparian corridors, and
wetlands shall be located on existing roads/bridges, elevated walkways,
conduit, or other existing structures or installed underground via tunneling
or boring at a depth that avoids tree roots and does not alter the hydrology
sustaining the water resource, unless the applicant demonstrates that it is not
physically possible or it is cost prohibitive. Bore pits associated with the
crossings shall be restored upon project completion. Dry, intermittent
streams may be crossed with open cuts during a time period approved by the
City and any agency with jurisdiction.

No new utilities shall span the WRA.

4.

No fill or excavation is allowed within the ordinary high water mark of a
water resource, unless all necessary permits are obtained from the City, U.S.
Army Corps of Engineers and Oregon Department of State Lands (DSL).

No fill or excavation is proposed within the ordinary high water mark or within the boundaries of

the wetlands.

Crossings of fish bearing streams shall be aligned, whenever possible, to
serve multiple properties and be designed to accommodate conduit for utility
lines. The applicant shall, to the extent legally permissible, work with the City
to provide for a street layout and crossing location that will minimize the need
for additional stream crossings in the future to serve surrounding properties.

No fish bearing streams are present onsite and no crossings are proposed.

32.090 MITIGATION PLAN

A. A mitigation plan shall only be required if development is proposed within a WRA (including
development of a PDA). (Exempted activities of CDC 32.040 do not require mitigation unless
specifically stated. Temporarily disturbed areas, including TDAs associated with exempted
activities, do not require mitigation, just grade and soil restoration and re-vegetation.) The

Schott & Associates
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mitigation plan shall satisfy all applicable provisions of CDC 32.100, Re-Vegetation Plan
Requirements.

B. Mitigation shall take place in the following locations, according to the following priorities
(subsections (B)(1) through (4) of this section):
1. On-site mitigation by restoring, creating, or enhancing WRASs.

Mitigation is proposed onsite.

C. Amount of mitigation.

1. The amount of mitigation shall be based on the square footage of the permanent
disturbance area by the application. For every one square foot of non-PDA disturbed area, on-
site mitigation shall require one square foot of WRA to be created, enhanced, or restored.

2. For every one square foot of PDA that is disturbed, on-site mitigation shall require one
half a square foot of WRA vegetation to be created, enhanced, or restored.

2,216 sg. ft. of permanent impacts to the 65-foot WRA are proposed. The applicant proposes
enhancement mitigation of 2,216 sq. ft. of WRA adjacent to the wetland boundaries, as well as
806 sq. ft. of restoration mitigation beneath the encroaching roof/deck overhang for a total of
3,022 sq. ft. of mitigation to protect the water resource and downstream functions.

E. A mitigation plan shall contain the following information:
1. A list of all responsible parties including, but not limited to, the owner, applicant,
contractor, or other persons responsible for work on the development site.

The applicant and owner are:

Kevin Janssen

614 SE 52nd Avenue

Portland, OR 97215

The applicant will provide contractor/designer and other responsible party contact information as
it becomes available.

2. A map showing where the specific adverse impacts will occur and where the mitigation
activities will occur.

Appendix B illustrates the proposed impacts to the 65-foot WRA. Figure 3 illustrates the
proposed mitigation planting areas.

3. A re-vegetation plan for the area(s) to be mitigated that meets the standards of CDC 32.100.

See the response to CDC 32.100 below.

Schott & Associates
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4. An implementation schedule, including timeline for construction, mitigation, mitigation
maintenance, monitoring, and reporting. All in-stream work in fish bearing streams shall be
done in accordance with the Oregon Department of Fish and Wildlife.

Mitigation shall occur after all approvals are met and in accordance with planting requirements
outlined in 32.100. As per City of West Linn WRA protection requirements, 80% success is
required for replanted areas. The mitigation planting site will be monitored and maintained for
three years. If, after each year monitoring period, 80% survival has not been met, dead plants
will be replaced up to the 80% success required. Monitoring reports shall be provided to
document these activities. No work will be conducted in fish bearing streams and the in-stream
work window is not applicable.

5. Assurances shall be established to rectify any mitigation actions that are not successful within
the first three years. This may include bonding or other surety.(Ord. 1623 § 1, 2014)

The applicant can provide any necessary assurance based on coordination with City staff. We
would propose that any bonding or surety be deferred based on the results of the ongoing
monitoring, maintenance, and reporting requirements.

32.100 RE-VEGETATION PLAN REQUIREMENTS
The mitigation planting plan will meet the mitigation requirements of CDC 32.090 and
vegetative mitigation of CDC 32.080 including the following standards.

1. All trees, shrubs and ground cover to be planted must be native plants selected from the
Portland Plant List.

2. Plant size. Replacement trees must be at least one-half inch in caliper, measured at six
inches above the ground level for field grown trees or above the soil line for container
grown trees. Shrubs must be in at least a one-gallon container or the equivalent in ball
and burlap and must be at least 12 inches in height.

3. Plant coverage.

a. Native trees and shrubs are required to be planted at a rate of five trees and 25
shrubs per every 500 square feet of disturbance area. Non-native sterile wheat
grass may also be planted or seeded, in equal or lesser proportion to the native
grasses or herbs.

b. Trees shall be planted between eight and 12 feet on center and shrubs shall be
planted between four and five feet on center, or clustered in single species groups
of no more than four plants, with each cluster planted between eight and 10 feet
on center. When planting near existing trees, the dripline of the existing tree shall
be the starting point for plant spacing measurements.

4. Plant diversity. Shrubs must consist of at least two different species. If 10 trees or more
are planted, then no more than 50 percent of the trees may be of the same genus

5. Invasive vegetation. Invasive non-native or noxious vegetation must be removed within
the mitigation area prior to planting.

6. Tree and shrub survival. A minimum survival rate of 80 percent of the trees and shrubs
planted is expected by the third anniversary of the date that the mitigation planting is
completed.

Schott & Associates
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7. Monitoring and reporting. Monitoring of the mitigation site is the ongoing responsibility
of the property owner. Plants that die must be replaced in kind.
8. To enhance survival of tree replacement and plantings, the following practices are
required:
a. Mulching. Mulch new plantings a minimum of three inches in depth and18 inches
in diameter to retain moisture and discourage weed growth.
b. Irrigation. Water new plantings one inch per week between June 15th to October
15th, for the three years following planting.
c. Weed control. Remove, or control, non-native or noxious vegetation throughout
maintenance period.
d. Planting season. Plant bare root trees between December 1st and February 28th,
and potted plants between October 15th and April 30th.
e. Wildlife protection. Use plant sleeves or fencing to protect trees and shrubs
against wildlife browsing and resulting damage to plants.

WRA Mitigation Plan

This WRA mitigation plan has been designed to meet the requirements of 32.100(A)1-8 as
outlined above and described below. The applicant proposes enhancement mitigation of 2,216
sg. ft the remaining 65-foot WRA along the boundaries of the wetland, in areas currently
degraded and not vegetated by native species (red osier dogwood thicket is present along the
northern boundary of the onsite WRA). The applicant also proposes to restore the 806 sq. ft. of
roof/deck overhang that encroaches into the WRA with native forest understory groundcover
plants. The plan is expected to improve functions of the WRA by removing invasive species and
establishing a diverse assemblage of native trees and shrubs along the boundaries of the wetland
and restoring the disturbed area of WRA beneath the home with native forest understory species.
The functions expected to be enhanced include hydrological functions (slowing velocity of
stormwater runoff), water quality functions (retention of sediment and nutrients), organic
material recruitment, and riparian wildlife habitat quality.

Planting Plan

The planting plan was developed according to 32.100 Revegetation requirements (Table 2). All
plants were selected from the Portland Plant List. Plants selected for the planting area adjacent to
the wetland boundaries (2,216 sg. ft.) are adapted to sun-part sun and seasonally wet-dry
conditions. Plants selected for the planting area under the roof/deck overhang (806 sqg. ft.) are
groundcovers adapted to full shade, dry-moist conditions. The proposed quantities and sizing are
according to the CDC requirements. 15 trees and 96 shrubs/woody groundcover plants will be
installed in the WRA adjacent to the wetland boundaries. 30 shrubs and 68 groundcover plants
will be installed in the WRA beneath the roof/deck overhang. All bare ground within the
mitigation planting areas will be seeded with a native grass mix as shown below. Substitutions or
additional plants are allowable, subject to price and availability, provided are included on the
native Portland Plant List, meet the stated type, spacing, and total quantities listed in the table
below and are suited to sun and moisture conditions. The planting plan is subject to approval by
the City.
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Table 2. Planting Palette for WRA Mitigation Area (3,022 sg.ft.)

Species | Type | Minimum Size | Spacing | Quantity
WRA Adjacent to Wetland Boundaries (2,216 sq. ft.)
Oregon ash Tree 0.5”diamor1gal. |12°0OC 6
Fraxinus latifolia
Cascara Tree 0.5”diamorlgal. |12°0C 9
Rhamnus purschiana
Snowberry Shrub 1 gal. 4-5’0C 24
Symphoricarpus albus
Redosier dogwood Shrub 1 gal. 4-5°0C 24
Cornus sericea
Red flowering currant Shrub 1 gal. 4-5°0C 24
Ribes sanguineum
Kinnikinnick Woody | 1gal. Clusters 24
Arctostaphylos uva-ursi Ground 10 OC

cover
*Sunmark Seeds native EC Ground | 11b/1,000 sq. ft. 2.4 Ibs
mix or equivalent cover
WRA Beneath Roof/Deck Overhang (806 sq. ft.)
Salal Shrub 1 gal. 4-5’0C 15
Gaultheria shallon
Western swordfern Ground | 1 gal. 4-5’0C 15
Polystichum munitum cover
Fringecup Ground |4~ 2-3’0C 34
Tellima grandiflora cover
Inside-out flower Ground |4~ 2-3°0C 34
Vancouveria hexandra cover
*Sunmark Seeds native EC Ground | 11b/1,000 sq. ft. 0.81b
mix or equivalent cover

*Seed mix includes California brome (Bromus carinatus), blue wildrye (Elymus glaucus), spike

bentgrass (Agrostis exerata), native red fescue (Festuca rubra rubra), tufted hairgrass

(Deschampsia cespitosa)

Schedule and Maintenance Requirements

Bare root trees shall be planted between December 1st and February 28th, and potted plants shall

be planted between October 15th and April 30", following construction of the project.

Monitoring of the mitigation site is the ongoing responsibility of the property owner. Plants that
die must be replaced in kind. In accordance with City requirements a minimum survival rate of
80 percent of the trees and shrubs planted is expected by the third anniversary of the date that the

mitigation planting is completed.
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To enhance survival of tree replacement and plantings, in accordance with Section 32.100 the
following practices are required:
e Mulch new plantings a minimum of three inches in depth and 18 inches in diameter to
retain moisture and discourage weed growth.
e Irrigation for new plantings shall be provided in the amount of one inch per week
between June 15th to October 15th, for the three years following planting.
e Non-native or noxious vegetation shall be removed or controlled throughout
maintenance period.
e Use plant sleeves or fencing to protect trees and shrubs against wildlife browsing and
resulting damage to plants.
e Resources for plant substitutions are as follows:
0 Native plants from the Portland Plant List
https://www.portland.gov/bps/documents/portland-plant-list/download
o Portland Plant List Native Plants Condensed https://backyardhabitats.org/wp-
content/uploads/2021/01/Condensed-Portland-Plant-L ist-Plants-by-
Condition.pdf
o0 Gardening with Oregon Native Plants West of the Cascades
https://extension.oregonstate.edu/catalog/pub/ec-1577-gardening-oregon-
native-plants-west-cascades
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FIGURE 2: EXISTING CONDITIONS
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FIGURE 3: PROPOSED WRA AND MITIGATION PLANTING AREAS
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APPENDIX A. CITY OF WEST LINN WRA MAP
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APPENDIX B. SITE PLAN
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March 3, 2023
HGSI Project No. 23-3058

Jared Eck

Ledgewood Construction
PO Box 298

Sherwood OR 97140

503.522.8700
jared@ledgewoodconstruction.net

Via email with hard copies mailed on request

Subiject: Geotechnical Engineering Report and Slope Stability Evaluation
Proposed Residential Development
5494 Linn Lane
West Linn, Oregon

This report presents the results of a geotechnical engineering study conducted by Hardman Geotechnical
Services Inc. (HGSI) for the proposed residential development at 5494 Linn Lane in West Linn, Oregon
(Figure 1). The purpose of this study was to evaluate subsurface conditions and perform general
reconnaissance at the site to provide geotechnical recommendations for future site development. This
geotechnical study was performed in accordance with HGSI Proposal No. 23-770, dated January 27, 2023,
and your subsequent authorization of our proposal and General Conditions for Geotechnical Services.

SITE DESCRIPTION AND PROPOSED DEVELOPMENT

Available information indicates the property is approximately 0.67 acres and irregular in shape. The site is
currently occupied by a single-family residence, reportedly constructed in 1955. The existing residence is
single-story with attic and basement levels. The site slopes moderately to steeply down to the northeast.

It is to our understanding that the proposed construction will likely be in the general area of the existing
home. We anticipate the new home will be of “daylight basement” construction to conform to existing
topography. Although a grading plan was not received for this project, it is believed that moderate cuts and
fills will be necessary due to site grades. Evaluation of slope stability for long term conditions as well as
stability of temporary excavations needed to construct the home are addressed in this report.

REGIONAL GEOLOGY AND SEISMIC SETTING

The subject site lies within the Portland Basin, a broad structural depression situated between the Coast Range
on the west and the Cascade Range on the east. The Portland Basin is a northwest-southwest trending
structural basin produced by broad regional down warping of the area. The Portland Basin is approximately 20
miles wide and 45 miles long and is filled with consolidated and unconsolidated sedimentary rocks of late
Miocene, Pliocene and Pleistocene age.


mailto:jared@ledgewoodconstruction.net

March 3, 2023
HGSI Project No. 23-3058

Geologic maps indicate the subject site is underlain at an undetermined depth by Miocene age basalt of the
Columbia River Basalt Group. The basalt underlying the subject site is typically gray to black, dense, fine-
grained, low-olivine basalt; locally porphyritic; locally deeply weathered (Schlicker & Finlayson, 1979).
Interflow zones between flows are typically vesicular, scoriaceous, and brecciated, and sometimes include
sedimentary rocks. Schlicker & Finlayson (1979) designate the site area as having “Thin soils: Areas mapped
as thin soils overlie hard bedrock at depths of 2 feet or less. Unit includes soil developed from basalt
residuum, thin soil deposited on bedrock, and bare rock outcrop areas.”

At least three major seismic source zones capable of generating damaging earthquakes are known to exist in
the region. These include the Portland Hills Fault Zone, Gales Creek-Newberg-Mt. Angel Structural Zone, and
the Cascadia Subduction Zone. These potential earthquake source zones are included in the determination of
seismic design values for structures, as presented in the Seismic Design section.

FIELD EXPLORATION

Exploratory Hand Auger Borings

On February 16, 2023 four hand auger borings, designated HA-1 to HA-4, were dug to depths of
approximately 1.5 to 8 feet below ground surface (bgs) at the approximate locations shown on Figure 2. It
should be noted that exploration locations were determined in the field by pacing or taping distances from
apparent property corners and other site features. As such, the locations of the explorations should be
considered approximate.

Explorations were conducted under the full-time observation of HGSI personnel. Soil samples were
classified in the field and representative portions were placed in relatively air-tight plastic bags. These soil
samples were then returned to the laboratory for further examination and laboratory testing. Pertinent
information including soil sample depths, stratigraphy, soil engineering characteristics, and groundwater
occurrence was recorded. Soils were classified in general accordance with the Unified Soil Classification
System.

Summary hand auger boring logs are attached. The stratigraphic contacts shown on the individual logs
represent the approximate boundaries between soil types. The actual transitions may be more gradual. The
soil and groundwater conditions depicted are only for the specific dates and locations reported, and therefore,
are not necessarily representative of other locations and times.

LABORATORY TESTING

Moisture Content and Fines Content

Moisture content determinations were made for selected samples, measured as the weight of water divided
by the weight of dry soil, expressed as a percentage. Tests were performed for samples at HA-2 at a depth of
2 feet, HA-3 at depths of 3.5 and 8 feet, and HA-4 at a depth of 3 feet. Results of the moisture content
testing, performed in general accordance with ASTM D2216 are present in Table 1 below.

In addition, fines content determinations were made for HA-2 at 2 feet, in accordance with ASTM C117-13.
The soil sample was washed through a No. 200 sieve to determine the percentage of silt and clay (“fines”,
defined as percentage passing the No. 200 sieve). It was determined that approximately 30% of the sample
passed the No. 200 sieve indicating the soil sample is a silty sand (SM) material classified according to
USCS. Test results are incorporated in the appropriate hand auger logs.
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Table 1. Moisture Content Test Results

Hand Auger Sample Depth (Feet) Moisture Content (%0)
HA-2 2.0 45.6
HA-3 35 29.4
HA-3 8.0 32.8
HA-4 3.0 35.6

SUBSURFACE CONDITIONS

The following discussion is a summary of subsurface conditions encountered in our explorations. For more
detailed information regarding subsurface conditions at specific exploration locations, refer to the attached
exploration logs. Also, please note that subsurface conditions can vary between exploration locations, as
discussed in the Uncertainty and Limitations section below.

Soil

On-site soils consist of organic topsoil, native residual soil, and gravelly silts and clays interpreted as part of
the Columbia River Basalt Group as described below.

Organic Topsoil — At the surface of all hand augers, materials consisted of soft, brown topsoil. This
layer was organic with thin roots and slight black mottling. The topsoil layer extended about 6 inches
to 1-foot bgs in all hand auger locations.

Native Residual Soil — Below topsoil in HA-2 through HA-4, our explorations encountered native
residual soils. These soils were most likely formed as the result of heavy weathering of underlying
basalt rock. This unit of residual soils was characterized by brown silt that tended to have higher
moisture near the surface and increased in stiffness with depth. These characteristics along with the
presence of mica and mottling were good indicators that the soils were native and may not have been
disturbed other than surficial disturbance and weathering. This layer extended 2 to 3 feet bgs in the
hand auger borings.

Weathered Columbia River Basalt — Below the topsoil and native silt layers, material consisted of
weathered Columbia River Basalt in all hand auger borings making excavation very difficult. This
material consisted of silty sand and silty clay that was generally stiff to hard with gravels and basalt
fragments. This layer extended from below the topsoil layer to 20 inches in HA-1 and 3 to 8 feet bgs
in hand augers HA-2 through HA-4. Borings HA-1, HA-2 and HA-4 encountered refusal in this
layer at depths of 1.6, 3.2 and 4.2 feet respectively; typically, on less weathered rock materials.

Groundwater

Groundwater seepage was not encountered in the subsurface explorations conducted for this study, excavated
to a maximum depth of 8.0 feet. Groundwater conditions may vary depending on the season, local
subsurface conditions, changes in site utilization, and other factors. The groundwater conditions reported
above are for the specific date and locations indicated, and therefore may not necessarily be indicative of
other times and/or locations.
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CONCLUSIONS AND RECOMMENDATIONS

Results of this study indicate that the proposed development is geotechnically feasible, provided that the
recommendations of this report are incorporated into the design and construction phases of the project.
Included in this report is an evaluation of potential slope stability impacts to the proposed new structures.
Recommendations are also presented below regarding site preparation and undocumented fill removal,
engineered fill, wet weather earthwork, spread footing foundations, below-grade retaining walls, perimeter
footing drains, seismic design, excavating conditions and utility trench backfill, and erosion control
considerations.

Slope Stability and Landslide Hazard Evaluation

For the purpose of evaluating slope stability, we reviewed published geologic and hazard mapping, reviewed
regional site topography and LiDAR images, and performed a field reconnaissance. LiDAR, which stands
for Light Detection and Ranging, is a remote sensing method that uses light in the form of a pulsed laser to
measure ranges (variable distances) to the earth. This method can “see” through structures and tree cover to
show the ground surface elevations without obstructions, a useful tool in imaging earth forms and identifying
landslide topology.

Regional geologic mapping and the Oregon Department of Geology and Mineral Industries (DOGAMI)
online landslide database (SLIDO, 2021) shows a large landslide complex that encompasses the site and
dozens of other existing residences in the area (Figure 3a). The slide is mapped as a Rockslide Translational
Landslide feature with “Moderate” (11-29%) confidence level. The slide feature is mapped as being pre-
Historic (older than 150 years), and if present may have attained a state of equilibrium following the original
land sliding. SLIDO indicates the depth of original sliding to be deep (estimated at 39 feet).

From site explorations and the geologic mapping, it appears that the site is in the oversteepened “headscarp”
area of the ancient landslide. The body of the mapped ancient feature is northwest of the subject site
(Figures 3a and 3b).

The DOGAMI Landslide Susceptibility mapping for Shallow and Deep Landslides was reviewed as part of
this study. The area of the existing home and proposed facilities is mapped as having “High” susceptibility
for shallow slides, less than 15 feet deep (Figure 3b). Steep slope areas above the homesite are mapped as
having a “Moderate” susceptibility for shallow landsliding. The DOGAMI Susceptibility Mapping indicates
the site and surrounding areas have “High” susceptibility for deep landslides, defined as extending greater
than 15 feet below ground surface.

On the site itself, we did not observe evidence, either from surface reconnaissance or in the subsurface
explorations, which would definitively indicate the presence of a landslide. Based on these considerations,
we conclude an active landslide is most likely not present on or near the site. In either case, the presence of
an ancient landslide or the lack thereof, is not indicative of a significant slope stability hazard to the site. In
our opinion, a numeric slope stability analysis is not warranted.

A minimum footing-to-slope setback of 7 feet is recommended. The setback should be measured
horizontally, from the face of the nearest slope to the outside edge of the footing. Where structures are
located closer than the recommended setback distance, it may be necessary to deepen the footing to achieve
the recommended setback. HGSI should observe foundation excavations prior to formwork and reinforcing
steel placement, to verify footing-to-slope setbacks are adequate.

Storm water management systems (if any) should be constructed such that potential overflow is discharged in

a controlled manner away from structures and slopes, and all systems should include an adequate factor of
safety. During and following site development within sloped areas, surface runoff should be collected and
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storm water should be discharged in a controlled manner. In no case should uncontrolled stormwater runoff
be allowed to flow over slopes.

To our knowledge, the planned development does not involve any significant cuts or fills, other than the
excavation needed for the planned development. Based on our observations and results of the slope stability
evaluation, it is our opinion that no special design or construction provisions are needed to address slope
issues on the site. Development of the site is not anticipated to have negatively impact slope stability of the
site or adjacent properties. The project will be designed and constructed per current building codes, City of
West Linn requirements, and the current standard-of-practice in geotechnical engineering. As such, it is our
opinion that adequate slope stability factors of safety will be maintained for the design life of the proposed
development, provided significant changes are not made to site topography or drainage conditions.

It should be noted that this evaluation is based on limited observation of surficial features, the subsurface
explorations performed and review of available geologic literature. Deep subsurface explorations and
guantification of slope stability factors of safety using numerical methods were beyond the scope of this
study.

Site Preparation and Undocumented Fill Removal

The areas of the site to be graded should first be cleared of vegetation and any loose debris; and debris from
clearing should be removed from the site. We anticipate that the average depth of topsoil stripping will be
about 12 inches over most of the site. The final depth of stripping removal may vary depending on local
subsurface conditions and the contractor’s methods and should be determined based on site observations
after the initial stripping has been performed. Stripped organic soil and pavement sections should be
stockpiled separately and only in designated areas or removed from the site and stripping operations should
be observed and documented by HGSI. Existing subsurface structures (foundations, tile drains, old utility
lines, septic leach fields, etc.) beneath areas of proposed structures and pavement should be removed and the
excavations backfilled with engineered fill.

Undocumented fills were not encountered in any borings. There is potential for fills to be present on site in
areas beyond our explorations. If encountered beneath proposed structures, pavements, or other settlement-
sensitive improvements, undocumented fill should be removed down to firm inorganic native soils and the
removal area backfilled with engineered fill. HGSI should observe removal excavations (if any) prior to fill
placement to verify that over excavations are adequate and an appropriate bearing stratum is exposed.

In construction areas, once stripping has been verified, the area should be ripped or tilled to a depth of 12
inches, moisture conditioned, and compacted in-place prior to the placement of engineered fill. Exposed
subgrade soils should be evaluated by HGSI. For large areas, this evaluation is normally performed by
proof-rolling the exposed subgrade with a fully loaded scraper or dump truck. For smaller areas where
access is restricted, the subgrade should be evaluated by probing the soil with a steel probe. Soft/loose soils
identified during subgrade preparation should be compacted to a firm and unyielding condition or over-
excavated and replaced with engineered fill, as described below. The depth of overexcavation, if required,
should be evaluated by HGSI at the time of construction.

Engineered Fill

In general, we anticipate that non-organic soils will be suitable for use as engineered fill in dry weather
conditions, provided they are properly moisture conditioned for compaction. Imported fill material must be
approved by the geotechnical engineer prior to being imported to the site. Oversize material greater than 6
inches in size should not be used within 3 feet of foundation footings, and material greater than 12 inches in
diameter should not be used in engineered fill.
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Engineered fill should be compacted in horizontal lifts not exceeding 8 inches using standard compaction
equipment. We recommend that engineered fill be compacted to at least 90 percent of the maximum dry
density determined by ASTM D1557 (Modified Proctor) or equivalent. On-site soils may be wet or dry of
optimum; therefore, we anticipate that moisture conditioning of native soil will be necessary for compaction
operations.

Proper test frequency and earthwork documentation usually requires daily observation and testing during
stripping, rough grading, and placement of engineered fill. Field density testing should conform to ASTM
D2922 and D3017, or D1556. Engineered fill should be periodically observed and tested by HGSI.
Typically, one density test is performed for at least every 2 vertical feet of fill placed or every 50 yd®,
whichever requires more testing.

Wet Weather Earthwork

The on-site soils are moisture sensitive and may be difficult to handle or traverse with construction
equipment during periods of wet weather. Earthwork is typically most economical when performed under
dry weather conditions. Earthwork performed during the wet-weather season will probably require
expensive measures such as cement treatment or imported granular material to compact fill to the
recommended engineering specifications. If earthwork is to be performed or fill is to be placed in wet
weather or under wet conditions when soil moisture content is difficult to control, HGSI should be contacted
for additional recommendations.

Under wet weather, the construction area will unavoidably become wet, and the condition of exposed fill and
native soils will degrade. To limit the impacts of wet weather on the finished building pad surface,
consideration may be given to placement of a crushed aggregate pad. Where used, we recommend the
working pad be constructed using 1%”-0 crushed aggregate and should have minimum thickness of at least
12 inches. This thickness is considered adequate to support light construction traffic but will not be sufficient
to support heavy traffic such as loaded dump trucks or other heavy rubber-tired equipment.

Spread Footing Foundations

Conventional isolated or continuous spread footings may be used to support the proposed structure, provided
they are founded on competent native soils, or compacted engineered fill placed directly upon the competent
native soils. We recommend a maximum allowable bearing pressure of 2,000 pounds per square foot (psf)
for designing spread footings bearing on undisturbed native soils or engineered fill. The recommended
maximum allowable bearing pressure may be increased by a factor of 1.33 for short term transient conditions
such as wind and seismic loading. Exterior footings should be founded at least 18 inches below the lowest
adjacent finished grade. Minimum footing widths should be determined by the project engineer/architect in
accordance with applicable design codes.

A footing-to-slope setback of 7 feet is recommended. The setback should be measured from the bottom,
outside edge of the footing horizontally to the face of the nearest slope. If needed, foundations can be
deepened to achieve the recommended footing-to-slope setback.

Assuming construction is accomplished as recommended herein, and for the foundation loads anticipated, we
estimate total settlement of spread foundations of less than about 1 inch and differential settlement between
two adjacent load-bearing components supported on competent soil of less than about ¥z inch. We anticipate
that most of the estimated settlement will occur during construction, as loads are applied.

Wind, earthquakes, and unbalanced earth loads will subject the proposed structure to lateral forces. Lateral

forces on a structure will be resisted by a combination of sliding resistance of its base or footing on the
underlying soil and passive earth pressure against the buried portions of the structure. For use in design, a
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coefficient of friction of 0.5 may be assumed along the interface between the base of the footing and
subgrade soils. Passive earth pressure for buried portions of structures may be calculated using an equivalent
fluid weight of 390 pounds per cubic foot (pcf), assuming footings are cast against dense, natural soils or
engineered fill. The recommended coefficient of friction and passive earth pressure values do not include a
safety factor. The upper 12 inches of soil should be neglected in passive pressure computations unless it is
protected by pavement or slabs on grade.

Footing excavations should be trimmed neat and the bottom of the excavation should be carefully prepared.
Loose, wet or otherwise softened soil should be removed from the footing excavation prior to placing
reinforcing steel bars. HGSI should observe foundation excavations prior to placing crushed rock, to verify
that adequate bearing soils have been reached. Due to the high moisture sensitivity of on-site soils,
construction during wet weather may require overexcavation of footings and backfill with compacted,
crushed aggregate.

Below-Grade Structural Retaining Walls

Lateral earth pressures against below-grade retaining walls will depend upon the inclination of any adjacent
slopes, type of backfill, degree of wall restraint, method of backfill placement, degree of backfill compaction,
drainage provisions, and magnitude and location of any adjacent surcharge loads. At-rest soil pressure is
exerted on a retaining wall when it is restrained against rotation. In contrast, active soil pressure will be
exerted on a wall if its top is allowed to rotate or yield a distance of roughly 0.001 times its height or greater.
If the subject retaining walls will be free to rotate at the top, they should be designed for an active earth
pressure equivalent to that generated by a fluid weighing 35 pcf for level backfill against the wall. For
restrained walls, an at-reset equivalent fluid pressure of 54 pcf should be used in design, again assuming
level backfill against the wall. These values assume that the recommended drainage provisions are
incorporated, and hydrostatic pressures are not allowed to develop against the wall.

During a seismic event, lateral earth pressures acting on below-grade structural walls will increase by an
incremental amount that corresponds to the earthquake loading. Based on the Mononobe-Okabe equation
and peak horizontal accelerations appropriate for the site location, seismic loading should be modeled using
the active or at-rest earth pressures recommended above, plus an incremental rectangular-shaped seismic
load of magnitude 5H, where H is the total height of the wall.

We assume relatively level ground surface below the base of the walls. As such, we recommend passive
earth pressure of 390 pcf for use in design, assuming wall footings are cast against competent native soils or
engineered fill. If the ground surface slopes down and away from the base of any of the walls, a lower
passive earth pressure should be used and HGSI should be contacted for additional recommendations.

A coefficient of friction of 0.5 may be assumed along the interface between the base of the wall footing and
native materials. The recommended coefficient of friction and passive earth pressure values do not include a
safety factor, and an appropriate safety factor should be included in design. The upper 12 inches of soil
should be neglected in passive pressure computations unless it is protected by pavement or slabs on grade.

The above recommendations for lateral earth pressures assume that the backfill behind the subsurface walls
will consist of properly compacted structural fill, and no adjacent surcharge loading. If the walls will be
subjected to the influence of surcharge loading within a horizontal distance equal to or less than the height of
the wall, the walls should be designed for the additional horizontal pressure. For uniform surcharge
pressures, a uniformly distributed lateral pressure of 0.3 times the surcharge pressure should be added.

The recommended equivalent fluid densities assume a free-draining condition behind the walls so that
hydrostatic pressures do not build up. This can be accomplished by placing a 12-inch-wide zone of crushed
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drain rock containing less than 5 percent fines against the walls. A 3-inch minimum diameter perforated,
plastic drain pipe should be installed at the base of the walls and connected to a sump to remove water from
the crushed drain rock zone. The drain pipe should be wrapped in filter fabric (Mirafi 140N or other as
approved by the geotechnical engineer) to minimize clogging. The above drainage measures are intended to
remove water from behind the wall to prevent hydrostatic pressures from building up. Additional drainage
measures may be specified by the project architect or structural engineer, for damp-proofing or other reasons.

HGSI should be contacted during construction to verify subgrade strength in wall keyway excavations, to
verify that backslope soils are in accordance with our assumptions, and to take density tests on the wall
backfill materials.

Perimeter Footing Drains

We recommend the outside edge of perimeter footings be provided with a drainage system consisting of
4-inch minimum diameter perforated PVC pipe embedded in a minimum of 1 ft* per lineal foot of clean,
crushed drain rock. The drain pipe and surrounding drain rock should be wrapped in non-woven geotextile
(Mirafi 140N, or approved equivalent) to minimize the potential for clogging and/or ground loss due to
piping. Water collected from the footing drains should be directed into the local storm drain system or other
suitable outlet. A minimum 0.5 percent fall should be maintained throughout the drain and non-perforated
pipe outlet. The footing drains should include clean-outs to allow periodic maintenance and inspection.

Down spouts and roof drains should collect roof water in a system separate from the footing drains in order
to reduce the potential for clogging. Roof drain water should be directed to an appropriate discharge point
well away from structural foundations. Grades should be sloped downward and away from buildings to
reduce the potential for ponded water near structures.

Seismic Design

We recommend Site Class C (Very Dense Soil and Soft Rock) be used for design per the International
Building Code, which references ASCE 7-16. Design values determined for the site using the ASCE 7-16
Hazard Tool are summarized on Table 2, for Risk Category Il. A copy of the Hazard Tool output is attached
at the end of this report.

Table 2. Recommended Earthquake Ground Motion Parameters (ASCE 7-16)

Parameter Value
Location (Lat, Long), degrees 45.3688, -122.6333
Mapped Spectral Acceleration Values
(MCE, Site Class B):
Short Period, Ss 0.845¢
1.0 Sec Period, S1 0.379¢g
Design Values for Site Class C (Very Dense Soil and Soft Rock):

Peak Ground Acceleration PGAwm 0.457

Fa 1.2

Fv 1.5
SDs = 2/3 X F3 X Sg 0.676 g
SD1=2/3xFy XSy 0.379¢

23-3058 - 5494 Linn Lane_West Linn_GR_SS 8 HARDMAN GEOTECHNICAL SERVICES INC.



March 3, 2023
HGSI Project No. 23-3058

Soil liquefaction is a phenomenon wherein saturated soil deposits temporarily lose strength and behave as a
liquid in response to earthquake shaking. Soil liquefaction is generally limited to loose, granular soils
located below the water table. Stiff soil material along with gravels and rock were encountered in our
subsurface explorations to the maximum depth of exploration, 8 feet. Static groundwater beneath the site is
several hundred feet bgs. Therefore, soils under the project site are considered not susceptible to
liquefaction. It is our opinion that special design or construction measures are not required to mitigate the
effects of liquefaction, given the expected height of the planned building.

Excavating Conditions and Utility Trench Backfill

We anticipate that on-site soils can be excavated using conventional heavy equipment such as trackhoes.
Hand auger boring HA-1, HA-2 and HA-4 met refusal at 20 inches, 38 inches, and 50 inches bgs
respectively, on gravels and basalt rock. It is likely that these boulders can be removed using large excavator
equipment. The contractor should be prepared to excavate and dispose of oversize boulders where
encountered.

Perched groundwater conditions often occur over fine-grained native deposits, particularly during the wet
season. If encountered, the contractor should be prepared to implement an appropriate dewatering system for
installation of the utilities. At this time, we anticipate that dewatering systems consisting of ditches, sumps
and pumps would be adequate for control of groundwater where encountered during construction conducted
during the dry season. Regardless of the dewatering system used, it should be installed and operated such
that in-place soils are prevented from being removed along with the groundwater.

Vibrations created by traffic and construction equipment may cause some caving and raveling of excavation
walls. In such an event, lateral support for the excavation walls should be provided by the contractor to
prevent loss of ground support and possible distress to existing or previously constructed structural
improvements.

Utility trench backfill should consist of %.”-0 crushed rock, compacted to at least 90% of the maximum dry
density obtained by Modified Proctor (ASTM D1557) or equivalent. Initial backfill lift thicknesses for a
¥ -0” crushed aggregate base may need to be as great as 4 feet to reduce the risk of flattening underlying
flexible pipe. Subsequent lift thickness should not exceed 1 foot. If imported granular fill material is used,
then the lifts for large vibrating plate-compaction equipment (e.g. hoe compactor attachments) may be up to
2 feet, provided that proper compaction is being achieved and each lift is tested. Use of large vibrating
compaction equipment should be carefully monitored near existing structures and improvements due to the
potential for vibration-induced damage.

Adequate density testing should be performed during construction to verify that the recommended relative
compaction is achieved. Typically, one density test is taken for every 4 vertical feet of backfill on each 200-
lineal-foot section of trench.

Erosion Control Considerations

Results of our subsurface exploration did not indicate the presence of soils considered unusually susceptible
to erosion. The primary erosion hazard will occur during construction in areas where vegetation has been
removed, particularly during wet weather. Erosion during construction can be minimized by implementing
the project erosion control plan, which should include judicious use of bio-bags, silt fences, or other
appropriate technology. Where used, erosion control devices should be in place and remain in place
throughout site preparation and construction.

Erosion and sedimentation of exposed soils can also be minimized by quickly re-vegetating exposed areas of
soil, and by staging construction such that large areas of the project site are not denuded and exposed at the
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same time. Areas of exposed soil requiring immediate and/or temporary protection against exposure should
be covered with either mulch or erosion control netting/blankets.

UNCERTAINTIES AND LIMITATIONS

We have prepared this report for the owner and his/her consultants for use in design of this project only.

This report should not be construed as a warranty of the subsurface conditions. Experience has shown that
soil and groundwater conditions can vary significantly over small distances. Inconsistent conditions can
occur between explorations that may not be detected by a geotechnical study. If, during future site
operations, subsurface conditions are encountered which vary appreciably from those described herein, HGSI
should be notified for review of the recommendations of this report, and revision of such if necessary.

Sufficient geotechnical monitoring, testing and consultation should be provided during construction to
confirm that the conditions encountered are consistent with those indicated by explorations.
Recommendations for design changes will be provided should conditions revealed during construction differ
from those anticipated, and to verify that the geotechnical aspects of construction comply with the contract
plans and specifications.

Within the limitations of scope, schedule and budget, HGSI executed these services in accordance with
generally accepted professional principles and practices in the field of geotechnical engineering at the time
the report was prepared. No warranty, expressed or implied, is made. The scope of our work did not include
environmental assessments or evaluations regarding the presence or absence of wetlands or hazardous or
toxic substances in the soil, surface water, or groundwater at this site.

Q+0O
We appreciate this opportunity to be of service.
Sincerely,
HARDMAN GEOTECHNICAL SERVICES INC.
— 64422PE
igitally
Signed
OREGON
RENEWS: 06/30/23
Ashlyn Kashima, E.I.T. Scott L. Hardman, P.E., G.E.
Engineering Staff Geotechnical Engineer

Attachments:  References
Figure 1 — Vicinity Map
Figure 2 — Site Plan
Figure 3a — Bare Earth LiDAR and Landslides
Figure 3b — Landslide Susceptibility
Log of Hand Auger Borings (4 Sheets)
ASCE 7-16 Seismic Parameters (1 Sheet)
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orange staining at 9"
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N gravel, slightly organic with roots, slightly micaceous, slight black mottles,
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- [Native Residual Soil]
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i Slightly moist, slightly stiff to stiff, brown with orange staining, silty CLAY with
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[Columbia River Basalt]
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No groundwater or seepage encountered
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Ss 0.845 MCER ground motion (period=0.2s)
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Fa 12 Site amplification factor at 0.2s
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Please note that the ATC Hazards by Location website will not be updated to support ASCE 7-22. Find out why.

Disclaimer
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APPENDIX E. SITE PHOTOGRAPHS




Photo Point 1. From the driveway facing southwest toward Wetland 1. The stormwater pipe
which discharges into the wetland is visible in the background (offsite).

Photo Point 1. From the driveway facing northeast toward Wetland 2 occupying the
bottom of the steep-sided swale.
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Photo Point 2. From the central portion of the site facing southeast toward the upper portion
of Wetland 2 bound by the driveway and road embankments and steep slopes.

Photo Point 2. From the central portion of the site facing northeast toward the lower
portion of Wetland 2 and redosier dogwood thicket at the site boundary.
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Photo Point 2. From the central portion of the site facing northwest along the Wetland 2

side slope.

Photo Point 2. From the central portion of the site facing southwest toward the existing

residence at the top of the slope.
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Photo Point 3. From the northwestern site corner facing south along steep slope behind the
existing residence.

Photo Point 3. From the northwestern site corner facing east toward the top of the slope.
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Photo Point 3. From the northwestern site corner facing north

APPENDIX E: GROUND LEVEL PHOTOGRAPHS
Linn Lane Project Site
S&A #3079

Schott & Associates
P.O. Box 589
Aurora, OR. 97002
503.678.6007




APPENDIX F. WETLAND DETERMINATION FORMS




WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Linn Lane City/County: West Linn/Clackamas 7/10/2023
Applicant/Owner:  Kevin Janssen State: OR Sampling Point: 1
Investigator(s): K Cartwright Section, Township, Range: T2S, R1E, Section 25BD

Landform (hillslope, terrace, etc.): hillslope Local relief (concave, convex, none): concave Slope (%): 3-5%
Subregion (LRR): Northwest Forests and Coast (LRR A) Lat: 45.368606 Long: -122.6331243 Datum:

Soil Map Unit Name: Cornelius silt loam NWI Classification: none

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed?  Are "Normal Circumstances" Present? Yes _ X No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No

. . \ Is the Sampled Area Yes X NoO
Hydric Soil Present? Yes X No within a Wetland?
Wetland Hydrology Present? Yes X No

Remarks: Plot placed in swale bottom at upper end. Blackberry was recently mown to facilitate access

VEGETATION
Absolute Dominant Indicator | Dominance Test worksheet:
0, iac? 2 . .
Tree Stratum  (Use scientific names.) % Cover  Species?  Status? | Number of Dominant Species
That Are OBL, FACW, or FAC:

1. 3 ")
2. Total Number of Dominant
3. Species Across All Strata: 3 (B)
4 Percent of Dominant Species

Total Cover: 0 That Are OBL, FACW, or FAC: 100% (A/B)
Shrub Stratum Prevalence Index Worksheet:
1. Rubus armeniacus 100 Y [FACO Total % Cover of: Multiply by:
2. OBL species x1 = 0
3. FACW species X2 = 0
4. FAC species x3 = 0
5. FACU species x4 = 0

Total Cover: 100 UPL species x5 = 0
Herb Stratum Column Totals: 0 (A) 0 (B)
1. Carexsp 5 Y FACW Prevalence Index = B/A =
2. Athyrium cyclosorum 15 Y FACT]
3. Hydrophytic Vegetation Indicators:
4 1 - Rapid Test for Hydrophytic Vegetation
5. X 2 - Dominance Test is >50%
6. 3 - Prevalence Index is <3.0"
7 4 - Morphological Adaptationl (Provide supporting
8 data in Remarks or on a separate sheet)
9. 5 - Wetland Non-Vascular Plants®
10. Problematic Hydrophytic Vegetation1 (Explain)
11.

Total Cover: 20

Woody Vine Stratum YIndicators of hydric soil and wetland hydrology must

1. be present, unless disturbed or problematic.
2. Hydrophytic

Total Cover: 0 Vegetation

% Bare Ground in Herb Stratum 80 % Cover of Biotic Crust 0 | Present? Yes X No

Remarks: Litter cover

US Army Corps of Engineers Western Mountains, Valleys and Coast - Version 2.0




SOIL

Sampling Point: 1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-6 10 YR 3/2 90 SiL 10% rock fragments
6-16 10 YR 3/2 82 7.5 YR 4/6 10 C M SiL 5% rock fragments
7.5 YR 4/6 3 C PL

“Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. “Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Depleted Below Dark Surface (A11)

Sandy Redox (S5)

Stripped Matrix (S6)

Loamy Mucky Mineral (F1) (except MLRA 1)
Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

Indicators for Problematic Hydric Soils:

2 cm Muck (A10)
Red Parent Material (TF2)
Other (Explain in Remarks)

____ Thick Dark Surface (A12) _X_ Redox Dark Surface (F6) ®Indicators of hydrophytic vegetation and

____ Sandy Muck Mineral (S1) ____ Depleted Dark Surface (F7) wetland hydrology must be present,

____ Sandy gleyed Matrix (S4) ____ Redox Depressions (F8) unless disturbed or problematic.

Restrictive Layer (if present):

Type:

Depth (inches): Hydric Soil Present? Yes X No
Remarks:
HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (any one indicator is sufficient) Secondary Indicators (2 or more required)

____ Surface Water (A1) ____ Water-Stained Leaves (B9) (except ____ Water-Stained Leaves (B9) (MLRA 1, 2,

____ High Water Table (A2) MLRA 1, 2, 4A and 4B) _ 4A and 4B)

_X_ Saturation (A3) ____ SaltCrust (B11) ____ Drainage Patterns (B10)

____ Water Marks (B1) ____ Agquatic Invertebrates (B13) ___ Dry-Season Water Table (C2)

____ Sediment Deposits (B2) ____ Hydrogen Sulfide Odor (C1) ____ Saturation Visible on Aerial Imagery (C9)

____ Drift Deposits (B3) _X_ Oxidized Rhizospheres along Living Roots (C3) Geomorphic Position (D2)

____ Algal Mat or Crust (B4) ____ Presence of Reduced Iron (C4) ____ Shallow Aquitard (D3)

____ Iron Deposits (B5) ___ Recent Iron Reduction in Plowed Soils (C6) ___ FAC-Neutral Test (D5)

____ Surface Soil Cracks (B6) ____ Stunted or Stressed Plants (D1) (LRR A) ____ Raised Ant Mounds (D6) (LRR A)

____Inundation Visible on Aerial Imagery (B7) ___ Other (Explain in Remarks) ____ Frost-Heave Hummocks (D7)

____ Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes No X Depth (inches):

Water table Present? Yes No X Depth (inches):

Saturation Present? Yes X No Depth (inches): 6 Wetland Hydrology Present? Yes X No

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Linn Lane City/County: West Linn/Clackamas 7/10/2023
Applicant/Owner:  Kevin Janssen State: OR Sampling Point: 2
Investigator(s): K Cartwright Section, Township, Range: T2S, R1E, Section 25BD

Landform (hillslope, terrace, etc.): hillslope Local relief (concave, convex, none): none Slope (%): 3-5%
Subregion (LRR): Northwest Forests and Coast (LRR A) Lat: 45.368624 Long: -122.6331358 Datum:

Soil Map Unit Name: Cornelius silt loam NWI Classification: none

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed?  Are "Normal Circumstances" Present? Yes _ X No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No X

. . \ Is the Sampled Area Yes NoO X
Hydric Soil Present? Yes No X within a Wetland?
Wetland Hydrology Present? Yes No X

Remarks: Plot placed several feet above swale bottom. Blackberry recently mown to facilitate access

VEGETATION
Absolute Dominant Indicator | Dominance Test worksheet:
0, iac? 2 . .
Tree Stratum  (Use scientific names.) % Cover  Species?  Status? | Number of Dominant Species
That Are OBL, FACW, or FAC:

1. 1 (A)
2. Total Number of Dominant
3. Species Across All Strata: 2 B)
4 Percent of Dominant Species

Total Cover: 0 That Are OBL, FACW, or FAC: 50% (A/B)
Shrub Stratum Prevalence Index Worksheet:
1. Rubus armeniacus 70 Y [FACO Total % Cover of: Multiply by:
2. OBL species x1 = 0
3. FACW species X2 = 0
4. FAC species x3 = 0
5. FACU species x4 = 0

Total Cover: 70 UPL species x5 = 0
Herb Stratum Column Totals: 0 (A) 0 (B)
1. Rubus ursinus 30 Y [FACULI [ Prevalence Index = B/A =
2
3 Hydrophytic Vegetation Indicators:
4 1 - Rapid Test for Hydrophytic Vegetation
5. 2 - Dominance Test is >50%
6 3 - Prevalence Index is <3.0"
7 4 - Morphological Adaptationl (Provide supporting
8 data in Remarks or on a separate sheet)
9. 5 - Wetland Non-Vascular Plants®
10. Problematic Hydrophytic Vegetation1 (Explain)
11.

Total Cover: 30

Woody Vine Stratum YIndicators of hydric soil and wetland hydrology must

1. be present, unless disturbed or problematic.
2. Hydrophytic

Total Cover: 0 Vegetation

% Bare Ground in Herb Stratum 70 % Cover of Biotic Crust 0 | Present? Yes No X

Remarks: Litter cover

US Army Corps of Engineers Western Mountains, Valleys and Coast - Version 2.0




SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-16 10 YR 3/3 95 10 YR 3/4 5 C M SiL

“Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. “Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Histosol (A1) Sandy Redox (S5)
Histic Epipedon (A2) Stripped Matrix (S6)
Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2)
Depleted Below Dark Surface (A11) Depleted Matrix (F3)

Thick Dark Surface (A12) Redox Dark Surface (F6)
Sandy Muck Mineral (S1) Depleted Dark Surface (F7)
____ Sandy gleyed Matrix (S4) Redox Depressions (F8)

Indicators for Problematic Hydric Soils:

2 cm Muck (A10)
Red Parent Material (TF2)
Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and
wetland hydrology must be present,

unless disturbed or problematic.

Restrictive Layer (if present):

Type:
Depth (inches):

Hydric Soil Present?

Yes No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators (any one indicator is sufficient)
____ Surface Water (A1)
High Water Table (A2)
Saturation (A3)
Water Marks (B1)
Sediment Deposits (B2)
Drift Deposits (B3)
Algal Mat or Crust (B4)
Iron Deposits (B5)
Surface Soil Cracks (B6)
Inundation Visible on Aerial Imagery (B7)
Sparsely Vegetated Concave Surface (B8)

____ Water-Stained Leaves (B9) (except
MLRA 1, 2, 4A and 4B)
Salt Crust (B11)
Aguatic Invertebrates (B13)
Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres along Living Roots (C3)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Plowed Soils (C6)
Stunted or Stressed Plants (D1) (LRR A)
Other (Explain in Remarks)

Secondary Indicators (2 or more required)
____ Water-Stained Leaves (B9) (MLRA 1, 2,
4A and 4B)
Drainage Patterns (B10)
Dry-Season Water Table (C2)
Saturation Visible on Aerial Imagery (C9)

Geomorphic Position (D2)
Shallow Aquitard (D3)
FAC-Neutral Test (D5)

Raised Ant Mounds (D6) (LRR A)
Frost-Heave Hummocks (D7)

Field Observations:

Surface Water Present? Yes No X Depth (inches):
Water table Present? Yes No X Depth (inches):
Saturation Present? Yes No X Depth (inches):

(includes capillary fringe)

Wetland Hydrology Present?

Yes No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Linn Lane City/County: West Linn/Clackamas 7/10/2023
Applicant/Owner:  Kevin Janssen State: OR Sampling Point: 3
Investigator(s): K Cartwright Section, Township, Range: T2S, R1E, Section 25BD

Landform (hillslope, terrace, etc.): hillslope Local relief (concave, convex, none): none Slope (%): 3-5%
Subregion (LRR): Northwest Forests and Coast (LRR A) Lat: 45.368784 Long: -122.6330003 Datum:

Soil Map Unit Name: Cornelius silt loam NWI Classification: none

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed?  Are "Normal Circumstances" Present? Yes _ X No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No

. . \ Is the Sampled Area Yes NoO X
Hydric Soil Present? Yes No X within a Wetland?
Wetland Hydrology Present? Yes No X

Remarks: Plot placed several feet above swale bottom.

VEGETATION
Absolute Dominant Indicator | Dominance Test worksheet:
0, iac? 2 . .
Tree Stratum  (Use scientific names.) % Cover  Species?  Status? | Number of Dominant Species
That Are OBL, FACW, or FAC:

1. 2 (A)
2. Total Number of Dominant
3. Species Across All Strata: 3 (B)
4 Percent of Dominant Species

Total Cover: 0 That Are OBL, FACW, or FAC: 67% (A/B)
Shrub Stratum Prevalence Index Worksheet:
1. Rubus armeniacus 10 Y [FACO Total % Cover of: Multiply by:
2. OBL species x1 = 0
3. FACW species X2 = 0
4. FAC species x3 = 0
5. FACU species x4 = 0

Total Cover: 10 UPL species x5 = 0
Herb Stratum Column Totals: 0 (A) 0 (B)
1. Rubus ursinus 20 Y [FACULI [ Prevalence Index = B/A =
2. Schedonorus arundinaceus 50 Y FACT]
3. Cirsium arvense 5 [FACLO | Hydrophytic Vegetation Indicators:
4. Geum macrophyllum 5 [FAC[ 1 - Rapid Test for Hydrophytic Vegetation
5. X 2 - Dominance Test is >50%
6. 3 - Prevalence Index is <3.0"
7. 4 - Morphological Adaptationl (Provide supporting
8. data in Remarks or on a separate sheet)
9. 5 - Wetland Non-Vascular Plants®
10. Problematic Hydrophytic Vegetation1 (Explain)
11.

Total Cover: 80

Woody Vine Stratum YIndicators of hydric soil and wetland hydrology must

1. be present, unless disturbed or problematic.
2. Hydrophytic

Total Cover: 0 Vegetation

% Bare Ground in Herb Stratum 20 % Cover of Biotic Crust 0 | Present? Yes X No

Remarks: Litter cover

US Army Corps of Engineers Western Mountains, Valleys and Coast - Version 2.0




SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-16 10 YR 3/3 95 SiL 5% rock fragments

“Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. “Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils:

____ Histosol (A1) ____ Sandy Redox (S5) ____ 2cm Muck (A10)

____ Histic Epipedon (A2) ____ Stripped Matrix (S6) ____ Red Parent Material (TF2)

____ Black Histic (A3) ____ Loamy Mucky Mineral (F1) (except MLRA 1) ____ Other (Explain in Remarks)

____ Hydrogen Sulfide (A4) ____ Loamy Gleyed Matrix (F2)

____ Depleted Below Dark Surface (A11) ____ Depleted Matrix (F3)

____ Thick Dark Surface (A12) ____ Redox Dark Surface (F6) 3Indicators of hydrophytic vegetation and

____ Sandy Muck Mineral (S1) ____ Depleted Dark Surface (F7) wetland hydrology must be present,
Sandy gleyed Matrix (S4) Redox Depressions (F8) unless disturbed or problematic.

Restrictive Layer (if present):

Type:

Depth (inches): Hydric Soil Present? Yes No
Remarks:
HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (any one indicator is sufficient) Secondary Indicators (2 or more required)
____ Surface Water (A1) ____ Water-Stained Leaves (B9) (except ____ Water-Stained Leaves (B9) (MLRA 1, 2,
____ High Water Table (A2) MLRA 1, 2, 4A and 4B) _ 4A and 4B)

____ Saturation (A3) ____ SaltCrust (B11) ____ Drainage Patterns (B10)

____ Water Marks (B1) ____ Agquatic Invertebrates (B13) ___ Dry-Season Water Table (C2)

____ Sediment Deposits (B2) ____ Hydrogen Sulfide Odor (C1) ____ Saturation Visible on Aerial Imagery (C9)

____ Drift Deposits (B3) ____ Oxidized Rhizospheres along Living Roots (C3) __ Geomorphic Position (D2)

____ Algal Mat or Crust (B4) ____ Presence of Reduced Iron (C4) ____ Shallow Aquitard (D3)

____ Iron Deposits (B5) ___ Recent Iron Reduction in Plowed Soils (C6) ___ FAC-Neutral Test (D5)

____ Surface Soil Cracks (B6) ____ Stunted or Stressed Plants (D1) (LRR A) ____ Raised Ant Mounds (D6) (LRR A)
Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes No X Depth (inches):
Water table Present? Yes No X Depth (inches):
Saturation Present? Yes No X Depth (inches): Wetland Hydrology Present? Yes No

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Linn Lane City/County: West Linn/Clackamas 7/10/2023
Applicant/Owner:  Kevin Janssen State: OR Sampling Point: 4
Investigator(s): K Cartwright Section, Township, Range: T2S, R1E, Section 25BD

Landform (hillslope, terrace, etc.): hillslope Local relief (concave, convex, none): concave Slope (%): 3-5%
Subregion (LRR): Northwest Forests and Coast (LRR A) Lat: 45.368767 Long: -122.6329599 Datum:

Soil Map Unit Name: Cornelius silt loam NWI Classification: none

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed?  Are "Normal Circumstances" Present? Yes _ X No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No

. . \ Is the Sampled Area Yes X NoO
Hydric Soil Present? Yes X No within a Wetland?
Wetland Hydrology Present? Yes X No

Remarks: Plot placed in swale bottom at upper end.

VEGETATION
Absolute Dominant Indicator | Dominance Test worksheet:

Tree Stratum (Use scientific names.) % Cover  Species?  Status? | Number of Dominant Species
1 That Are OBL, FACW, or FAC: 1 )
2. Total Number of Dominant
3. Species Across All Strata: 1 (B)
4 Percent of Dominant Species

Total Cover: 0 That Are OBL, FACW, or FAC: 100% (A/B)
Shrub Stratum Prevalence Index Worksheet:
1. Total % Cover of: Multiply by:
2. OBL species x1 = 0
3. FACW species X2 = 0
4. FAC species x3 = 0
5. FACU species x4 = 0

Total Cover: 0 UPL species x5 = 0
Herb Stratum Column Totals: 0 (A) 0 (B)
1. Schedonorus arundinaceus 50 Y [FACD Prevalence Index = B/A =
2. Geum macrophyllum 10 FACT]
3. Epilobium ciliatum 15 [FACWTI[ Hydrophytic Vegetation Indicators:
4. Cirsium arvense 10 [FAC[ 1 - Rapid Test for Hydrophytic Vegetation
5. Stachys chamissonis 10 FACWII X 2 - Dominance Test is >50%
6. 3 - Prevalence Index is <3.0"
7. 4 - Morphological Adaptationl (Provide supporting
8. data in Remarks or on a separate sheet)
9. 5 - Wetland Non-Vascular Plants®
10. Problematic Hydrophytic Vegetation1 (Explain)
11.

Total Cover: 95

Woody Vine Stratum YIndicators of hydric soil and wetland hydrology must

1. be present, unless disturbed or problematic.
2. Hydrophytic

Total Cover: 0 Vegetation

% Bare Ground in Herb Stratum 5 % Cover of Biotic Crust 0 | Present? Yes X No

Remarks: Litter cover
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-6 10 YR 3/2 100 SiL
6-16 10 YR 3/2 95 7.5 YR 4/4 5 C M SiL

“Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. “Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Depleted Below Dark Surface (A11) -
Thick Dark Surface (A12) X
Sandy Muck Mineral (S1)

____ Sandy gleyed Matrix (S4)

Indicators for Problematic Hydric Soils:
____ 2cm Muck (A10)

____ Red Parent Material (TF2)

____ Other (Explain in Remarks)

Sandy Redox (S5)

Stripped Matrix (S6)

Loamy Mucky Mineral (F1) (except MLRA 1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)

3Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if present):

Type:
Depth (inches):

Hydric Soil Present? Yes X No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators (any one indicator is sufficient)

Secondary Indicators (2 or more required)

____ Surface Water (A1)
High Water Table (A2)
Saturation (A3)
Water Marks (B1)
Sediment Deposits (B2)
Drift Deposits (B3)
Algal Mat or Crust (B4)
Iron Deposits (B5)
Surface Soil Cracks (B6)
Inundation Visible on Aerial Imagery (B7)
Sparsely Vegetated Concave Surface (B8)

Water-Stained Leaves (B9) (except
MLRA 1, 2, 4A and 4B)
Salt Crust (B11)
Aguatic Invertebrates (B13)
Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres along Living Roots (C3)

____ Water-Stained Leaves (B9) (MLRA 1, 2,
4A and 4B)

Drainage Patterns (B10)

Dry-Season Water Table (C2)

Saturation Visible on Aerial Imagery (C9)

Geomorphic Position (D2)

Shallow Aquitard (D3)

_X_ FAC-Neutral Test (D5)

Raised Ant Mounds (D6) (LRR A)

Frost-Heave Hummocks (D7)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Plowed Soils (C6)
Stunted or Stressed Plants (D1) (LRR A)
Other (Explain in Remarks)

X
X

Field Observations:

Depth (inches):

Depth (inches):

Surface Water Present? Yes No X
Water table Present? Yes No X
Saturation Present? Yes No X

Depth (inches): Wetland Hydrology Present? Yes X No

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Linn Lane City/County: West Linn/Clackamas 7/10/2023
Applicant/Owner:  Kevin Janssen State: OR Sampling Point: 5
Investigator(s): K Cartwright Section, Township, Range: T2S, R1E, Section 25BD

Landform (hillslope, terrace, etc.): hillslope Local relief (concave, convex, none): none Slope (%): 3-5%
Subregion (LRR): Northwest Forests and Coast (LRR A) Lat: 45.368715 Long: -122.6329361 Datum:

Soil Map Unit Name: Cornelius silt loam NWI Classification: none

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed?  Are "Normal Circumstances" Present? Yes _ X No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No

. . \ Is the Sampled Area Yes NoO X
Hydric Soil Present? Yes No X within a Wetland?
Wetland Hydrology Present? Yes No X

Remarks: Plot placed several feet above swale bottom.

VEGETATION

Absolute  Dominant Indicator | Dominance Test worksheet:

9 ies? ” . .
Tree Stratum  (Use scientific names.) % Cover  Species?  Status _’I\_‘;mtff 0(;58"'1:'2%’3\/5}99(;2%
at Are , , or :

1. 3 (A)
2. Total Number of Dominant
3. Species Across All Strata: 4 (B)
4 Percent of Dominant Species
Total Cover: 0 That Are OBL, FACW, or FAC: 75% (A/B)
Shrub Stratum Prevalence Index Worksheet:
1. Rubus armeniacus 30 Y [FACO Total % Cover of: Multiply by:
2. OBL species x1 = 0
3. FACW species X2 = 0
4. FAC species x3 = 0
5. FACU species x4 = 0
Total Cover: 30 UPL species x5 = 0
Herb Stratum Column Totals: 0 (A) 0 (B)

[FACU[] Prevalence Index = B/A =
[FACL

<

Rubus ursinus 20

<

Schedonorus arundinaceus 20

<

Cirsium arvense 40 [FACT | Hydrophytic Vegetation Indicators:

1

2

3

4 1 - Rapid Test for Hydrophytic Vegetation
5. X 2 - Dominance Test is >50%
6

7

8

9

3 - Prevalence Index is <3.0

4 - Morphological Adaptation1 (Provide supporting

data in Remarks or on a separate sheet)
5 - Wetland Non-Vascular Plants®

10. Problematic Hydrophytic Vegetation1 (Explain)
11.
Total Cover: 80
Woody Vine Stratum YIndicators of hydric soil and wetland hydrology must
1. be present, unless disturbed or problematic.
2. Hydrophytic
Total Cover: 0 Vegetation
% Bare Ground in Herb Stratum 20 % Cover of Biotic Crust 0 | Present? Yes X No

Remarks: Litter cover
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SOIL Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-16 10 YR 3/3 100 SiL

“Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. “Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Histosol (A1) Sandy Redox (S5)
Histic Epipedon (A2) Stripped Matrix (S6)
Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2)
Depleted Below Dark Surface (A11) Depleted Matrix (F3)

Thick Dark Surface (A12) Redox Dark Surface (F6)
Sandy Muck Mineral (S1) Depleted Dark Surface (F7)
____ Sandy gleyed Matrix (S4) Redox Depressions (F8)

Indicators for Problematic Hydric Soils:

2 cm Muck (A10)
Red Parent Material (TF2)
Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and
wetland hydrology must be present,

unless disturbed or problematic.

Restrictive Layer (if present):

Type:
Depth (inches):

Hydric Soil Present?

Yes No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators (any one indicator is sufficient)
____ Surface Water (A1)
High Water Table (A2)
Saturation (A3)
Water Marks (B1)
Sediment Deposits (B2)
Drift Deposits (B3)
Algal Mat or Crust (B4)
Iron Deposits (B5)
Surface Soil Cracks (B6)
Inundation Visible on Aerial Imagery (B7)
Sparsely Vegetated Concave Surface (B8)

____ Water-Stained Leaves (B9) (except
MLRA 1, 2, 4A and 4B)
Salt Crust (B11)
Aguatic Invertebrates (B13)
Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres along Living Roots (C3)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Plowed Soils (C6)
Stunted or Stressed Plants (D1) (LRR A)
Other (Explain in Remarks)

Secondary Indicators (2 or more required)
____ Water-Stained Leaves (B9) (MLRA 1, 2,
4A and 4B)
Drainage Patterns (B10)
Dry-Season Water Table (C2)
Saturation Visible on Aerial Imagery (C9)

Geomorphic Position (D2)
Shallow Aquitard (D3)
FAC-Neutral Test (D5)

Raised Ant Mounds (D6) (LRR A)
Frost-Heave Hummocks (D7)

Field Observations:

Surface Water Present? Yes No X Depth (inches):
Water table Present? Yes No X Depth (inches):
Saturation Present? Yes No X Depth (inches):

(includes capillary fringe)

Wetland Hydrology Present?

Yes No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers
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