Department of State Lands
775 Summer Street NE, Suite 100
Salem, OR 97301-1279

(503) 986-5200
FAX 78-4844
April 20, 2020 (508) 378-48
www.oregon.gov/dsl
State Land Board
Gil Gramson
15 NW 17 Place Kate Brown
Warrenton, OR 97146 Governor
Bev Clarno
Re: WD # 2020-0039 Approved Secretary of State
Delineation Report for SW Juniper Ave Residential Development
Clatsop County; T8N R10W S21CB TL1500 (Portion) Tobias Read
Warrenton Local Wetlands Inventory, Wetland T-22 State Treasurer

Dear Mr. Gramson:

The Department of State Lands has reviewed the wetland delineation report prepared
by Pacific Habitat Services for the site referenced above. Please note that the study
area includes only a portion of the tax lot described above (see the attached map).
Based upon the information presented in the report, and additional information
submitted upon request, we concur with the wetland boundaries as mapped in Figure 6
of the report. Please replace all copies of the preliminary wetland map with this final
Department-approved map.

Within the study area, one wetland (Wetland A, totaling approximately 0.56 acres) is
identified. It is subject to the permit requirements of the state Removal-Fill Law. Under
current regulations, a state permit is required for cumulative fill or annual excavation of
50 cubic yards or more in wetlands or below the ordinary high-water line (OHWL) of the
waterway (or the 2-year recurrence interval flood elevation if OHWL cannot be
determined).

This concurrence is for purposes of the state Removal-Fill Law only. We recommend
that you attach a copy of this concurrence letter to any subsequent state permit
application to speed application review. Federal or local permit requirements may apply
as well. The U.S. Army Corps of Engineers will determine jurisdiction under the Clean
Water Act, which may require submittal of a complete Wetland Delineation Report.

Please be advised that state law establishes a preference for avoidance of wetland
impacts. Because measures to avoid and minimize wetland impacts may include
reconfiguring parcel layout and size or development design, we recommend that you
work with Department staff on appropriate site design before completing the city or
county land use approval process.







This concurrence is based on information provided to the agency. The jurisdictional
determination is valid for five years from the date of this letter unless new information
necessitates a revision. Circumstances under which the Department may change a
determination are found in OAR 141-090-0045 (available on our web site or upon
request). In addition, laws enacted by the legislature and/or rules adopted by the
Department may result in a change in jurisdiction; individuals and applicants are subject
to the regulations that are in effect at the time of the removal-fill activity or complete
permit application. The applicant, landowner, or agent may submit a request for
reconsideration of this determination in writing within six months of the date of this letter.

Thank you for having the site evaluated. If you have any questions, please contact the
Jurisdiction Coordinator for Clatsop County, Daniel Evans, PWS, at (503) 986-5271.

Sincerely,

.

Peter Ryan, PWS
Aquatic Resource Specialist

Enclosures

ec. Joe Thompson, PWS, Pacific Habitat Services
Warrenton Planning Department (Maps enclosed for updating LWI)
Brad Johnson, Corps of Engineers
Dan Cary, SPWS, DSL
Oregon Coastal Management Program (Coastal Zone, coastpermits@state.or.us)







WETLAND DELINEATION / DETERMINATION REPORT COVER FORM
This form must be included with any wetland delineation report submitted to the Department of State Lands for review and approval.
A wetland delineation report submittal is not “complete” unless the fully completed and signed report cover form and the required fee
are submitted. ‘Attach this form to the front of an unbound report or include a hard copy of the completed form with a CD/DVD that
includes a single PDF file of the report cover form and report (minimum 300 dpi resolution) and submit to: Oregon Department of
State Lands, 7756 Summer Street NE, Suite 100, Salem, OR 97301-1279. A single PDF attachment of the completed cover from
and report may be e-mailed to Wettand_Delineation@dsl.state.or.us. For submittal of PDF files largerthan 10 MB, e-mail
nstructions on how to access the file from your ftp or other file sharing website. Fees can be paid by check or credit card. Make the
check payable to the Oregon Department of State Lands. To pay the fee by credit card, call 5§03-986-5200.

| || Applicant [X] Owner Name, Firm and Address: Business phone # 503-861-113
Gil Gramson Mobile phone # (opting :

| either own the property described below or | have legal authority to allow access to the property. | authorize the Department to access the
property for the purpose of confirming the information in the report, after prior notiﬁc%tﬁp prl‘mary contact.

Typed/Printed Name: Gil Gramson Signature: /

Date: Special instructions regarding site access: None

15 NW 17th Place E-mail: gilandanngraiR
Warrenton, OR 97146
IAN 17 9000 |
[} Authorized Legal Agent, Name and Address: Business phone # \/ﬂ_-?t 2,10
Mobile ph # ’ ,
Emair " RECENEDS _ MZ gty

DEPARTMENT OF STATE LANDS ™ 2 Md SH.w

..enter centroid of site or start & end points of linear

Project and Site Information (using decimal degree format for lat/long

project)

Project Name: SW Juniper Ave Residential Development __Latitude: 46.1605, - Longitude: 123.9390
Proposed Use: Residential Development Tax Map #8.10.21CB
Project Street Address (or other descriptive location): Township 8N Range 10W Section21CB QQ
SW Juniper Ave Tax Lot(s) 1500 (portion)
Waterway: None River Mile: N/A

City: Warrenton County: Clatsop NWI! Quad(s): Warrenton

Wetland Delineation Information
Wetland Consultant Name, Firm and Address: Phone # 503-570-0800
Pacific Habitat Services, Inc. Mobile phone #
Attn: Joe Thompson, PWS E-mail: jt@pacifichabitat.com

9450 Commerce Circle, Suite 180, Wiisonville, OR 97070
and in the attached report are true and correct to the best of my knowledge.

The information and conclugi
Consultant Signature(iw Date: 12/17/2019
J\"\_

Primary ContactTor feport review and site gécessis [X] Consultant [ | Applicant/Owner | | Authorized Agent

Wetland/Waterd Pre#ent? Yes| ] No | Study Area size: 1.87 Acres Total Wetland Acreage: 0.56 Acres
Check Box Beldw if Applicable: Fees:
[ ]R-F permit application submitted <] Fee payment submitted $ 454 - -
(] Mitigation bank site (] Fee ($100) for resubmittal of rejected report
[ ] Wetland restoration/enhancement project (not mitigation) (] No fee for request for reissuance of an expired
[]Industrial Land Certification Program Site report
[ ] Reissuance of a recently expired delineation
Previous DSL # Expiration date
Other Information: Y N
Has previous delineation/application been made on parcel? (] [ ifknown, previous DSL #
Does LWI, if any, show wetland or waters on parcel? My [1T22
For Office Use Only
DSL Reviewer. ___DE FeePaidDate: __} __/_J2 1 20 DSLWD# Z0Z20-0039
Date Delineation Received: |2 1 301 19 DSL Project#_79 33 | DSL Site #
Scanned: O  Final Scan: O DSL WN # DSL App. #

Form Updated 01/03/2013
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STORMWATER REPORT

Juniper Avenue — Taxlot 81021CB01500
Preliminary Subdivision Plan
Warrenton, OR 97146

Prepared July 29, 2020

Prepared By:

FDGe

Firwood Design Group, LLC

SURVEYING ¢ ENGINEERING ¢ PLANNING

359 E. Historic Columbia River Highway
Troutdale, OR 97060
503.668.3737- fax 503.668.3788
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Stormwater Report

L. OBJECTIVE

The objective is to address stormwater system capacity for the Juniper Avenue
Subdivision, as well as addressing how fill will impact the existing storm sewer outfall
and stormwater storage in the existing wetlands.

II. STORMWATER STORAGE IN EXISTING WETLANDS & FLOODPLAIN

The proposed fill slope will not encroach on the existing wetlands and so will not impact
stormwater storage within the wetlands. There are no mapped FEMA floodplains in the
project vicinity (FIRMette included in the appendix for reference). The entire project site
is mapped as Zone X, area of minimal flood hazard. The mapped 100-year floodplain
nearest to the site is roughly 1/3 of a mile to the northeast, mapped at an elevation of 8
feet (FIRMette included in the appendix for reference). Fill is planned to be placed down
to an elevation of approximately 17 feet, well above the nearest 100-year floodplain
elevation. Therefore, stormwater storage within wetland and floodplain limits will not be
negatively impacted.

II.  EXISTING STORMWATER OUTFALL & CONNECTION

The existing stormwater outfall line will be protected by a 10° stormwater easement
along the north property line dedicated to the City of Warrenton. No grading within the
easement is proposed, so heavy equipment will not damage the pipe. The toe of the fill
slope will be protected from erosion by the installation of riprap along the toe of the fill
slope. The outfall itself will be protected by a rock energy dissipator. The riprap and the
dissipator will be installed with the previously approved grading plan for this property,
prepared by Firwood Design Group dated June 30, 2020, and in place before construction
of final improvements for the proposed subdivision.

The existing storm sewer outfall line is 12” corrugated plastic pipe, assumed to be ADS
N-12, constructed at a slope of approximately 4.6%. Maximum capacity of the line is
calculated at 8.9 cfs using Manning’s equation with the HydraFlow Express tool. To
demonstrate that the storm line is capable of conveying runoff from all existing,
proposed, and possible future tributary impervious areas, a maximum tributary
impervious area was calculated using HydroCAD. As shown in the HydroCAD model, it
takes approximately 6.3 acres of impervious surface (with a minimum time of
concentration) to generate a peak runoff of 8.9 cfs in a 100-year storm event. The 100-
year storm event of of 6.0” over 24 hours was modeled using the Santa Barbara Urban
Hydrograph (SBUH) with a Type 1A rainfall distribution. HydraFlow Express and
HydroCAD outputs are included in the appendix for reference.

The high point of Juniper Avenue is approximately 750" upstream of the existing Juniper
Avenue catch basins; assuming a paved width of 60° at full build-out, there could be up
to 1.0 acres of tributary impervious roadway. Coupled with a proposed project site of 1.1
acres (much of which is not impervious), approximately 2/3 of total existing outfall pipe
capacity is still available. Therefore, the existing outfall has sufficient capacity.

Firwood Design Group, Inc. Page 3







National Flood Hazard Layer FIRMette Legend

46°9'46.04"N SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

Without Base Flood Elevation (BFE)
Zone A, V. A99

SPECIAL FLOOD With BFE or Depth Zone AE, A0, AH, VE, AR

HAZARD AREAS Regulatory Floodway

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average

depth less than one foot or with drainage
areas of less tl one square mile Zone X

Future Conditions 1% Annual
Chance Flood Hazard X

Area with Reduced Flood Risk due to

OTHER AREAS OF | Levee. See Notes. Zone
FLOOD HAZARD Area with Flood Risk due to Levee z

NO SCREEN| Flood Hazard

[ Effective LOMRs

OTHER AREAS Area of Undetermined Flood Hazard z

GENERA Channel, Culvert, or Storm Sewer
STRUCTURES Levee, Dike, or Floodwall

Cross Sections with 1% Annual Chance
Water Surface Elevation
Coastal Transect
Base Flood Elevation Line (BFE)
Limit of Study
—— Jurisdiction Boundary
&HG:M_HQMH@—.. OOmmﬂm_._._‘m:mmnHWmmm::m

B . 4 THER ile Bast
eff. 6/20/2018 g Profile
FEATURES | Hydrographic Feature
gital Data Available
No Digital Data Available
MAP PANELS Unmapped

o The pin displayed on the map is an approximate
point selected by the user and does not represen
an authoritative property location.

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
The basemap shown complies with FEMA's basemap
accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 6/9/2020 at 11:31:22 AM and does not
reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
FIRM panel number, and FIRM effective date. Map images for
unmapped and unmodernized areas cannot be used for
regulatory purposes.
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National Flood Hazard Layer FIRMette | Legend

46°10'3.70"N SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT
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Zone A, V, A99
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HAZARD AREAS Regulatory Floodway
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

12in Outfall Capacity

Tuesday, Jul 28 2020

Circular Highlighted
Diameter (ft) = 1.00 Depth (ft) = 0.94
Q (cfs) = 8.901
Area (sqft) = 0.77
Invert Elev (ft) = 1.00 Velocity (ft/s) = 11.61
Slope (%) = 4.60 Wetted Perim (ft) = 2.65
N-Value = 0.012 Crit Depth, Yc (ft) = 0.99
Top Width (ft) = 0.47
Calculations EGL (ft) = 3.04
Compute by: Known Depth
Known Depth (ft) = 0.94
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Tributary Impervious

Reach Routing Diagram for Juniper Ave - Land Use
Prepared by Blake Davis @ FDG, Printed 7/28/2020

HydroCAD® 10.00-24 s/n M08125 © 2018 HydroCAD Software Solutions LLC







Juniper Ave - Land Use Type IA 24-hr Warrenton 100-Yr Rainfall=6.00"
Prepared by Blake Davis @ FDG

Printed 7/28/2020
HydroCAD® 10.00-24 s/n M08125 © 2018 HydroCAD Software Solutions LLC Page 2

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SBUH method, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-ind method
Subcatchment 1S: Tributary Impervious  Runoff Area=6.300 ac  100.00% Impervious Runoff Depth>5.75"
Tc=6.0 min CN=0/98 Runoff=8.88 cfs 3.019 af

Total Runoff Area = 6.300 ac Runoff Volume = 3.019 af Average Runoff Depth = 5.75"
0.00% Pervious = 0.000 ac  100.00% Impervious = 6.300 ac







Juniper Ave - Land Use Type IA 24-hr Warrenton 100-Yr Rainfall=6.00"

Prepared by Blake Davis @ FDG Printed 7/28/2020
HydroCAD® 10.00-24 s/n M08125 © 2018 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment 1S: Tributary Impervious

Runoff = 888cfs@ 7.91 hrs, Volume= 3.019 af, Depth> 5.75"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type |A 24-hr Warrenton 100-Yr Rainfall=6.00"

Area (ac) CN Description
6.300 98 Paved parking, HSG B
6.300 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.0 Direct Entry, Standard Min Tc
50 0 Total, Increased to minimum Tc = 6.0 min

Subcatchment 1S: Tributary Impervious

Hydrograph
il ‘ |
. f Type IA 24-hr
" | Warrenton 100-Yr Rainfall=6.00"
. . - . Runoff Area=6.300 ac
E : Runoff Volume=3.019 af
ad 7 % Runoff Depth>5.75"
2 : | o Tc=6.0 min
3 57 CN=0/98
’ |
4,,'
3,,
2,,
1
0/'/11 T LN LN LR L | RS BELARLN LR ™ L L L I L I I LI L I AL |
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Geotechnical Engineering Report

Juniper Development
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Geotechnical Engineering Report

Juniper Development
Warrenton, Oregon

File No. 23773-003-00

March 27, 2020

Prepared for:

Sandworks, Inc.
15 NW 17t Place
Warrenton, Oregon 97146

Attention: Gil Gramson
Prepared by:

GeoEngineers, Inc.

4000 Kruse Way Place
Building 3, Suite 200

Lake Oswego, Oregon 97035
503.624.9274

/t",b\;‘ ’ / ’L,) ) / /"//
A / "L ~ L.{{,A’[(j.r:',’{*
Lan

Tygh N. Gianella, PE
Geotechnical Engineer

Greg A. Landau, PE, GE
Associate Geotechnical Engineer EXPIRES: 123100000

TNG:GAL:tt

Disclaimer: Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure), if provided, and any attachments are only a copy
of the original document. The original document is stored by GeoEngineers, Inc. and will serve as the official document of record.
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1.0 INTRODUCTION

This geotechnical report summarizes our geotechnical engineering services for the proposed Juniper
development located east of SW Juniper Avenue in Warrenton, Oregon. A concept layout and preliminary
grading plan for the development, titled Juniper Avenue Subdivision, dated December 3, 2019, was
prepared and provided to us by the project civil engineer, Firwood Design Group, LLC (Firwood). The
preliminary concept plan indicates the project will consist of single-family residential buildings, associated
stormwater facilities and associated roadway and parking areas. Based on the team meeting held at
GeoEngineers’ office with Firwood and Sandworks, Inc., the concept layout will be changed based on zoning
requirements, final lot width and recommendations included in this geotechnical report. It is our
understanding that the lot width may be reduced from 231 feet as shown on the preliminary plans to
approximately 187 feet. The general location of the site is shown in Figure 1, Vicinity Map.

Our recommendations are based on site development that includes typical light wood-frame structural
loads. We have assumed that maximum column and wall loads will be on the order of 10 kips and up to
2 kips per lineal foot (kIf) respectively, and that floor loads for slabs on grade will be 75 pounds per square
foot (psf) or less. Our recommendations for retaining structures assume that on-site retaining walls will be
less than 8 feet in height. On-site cuts will be up to 10 feet along the western portions of the site and fills
will be up to 20 feet in the eastern portions. This geotechnical report presents on-site explorations and
geotechnical design recommendations for general site development of the overall project, and not for
specific, individual residential lots or layouts.

2.0 SCOPE OF SERVICES

The purpose of our services was to evaluate soil and groundwater conditions as a basis for developing
geotechnical engineering design and construction recommendations for general site development. Our
report should not be used for individual residential lot development. Our specific scope of services is
summarized in our proposal dated December 4, 2019 and authorized on January 5, 2020, and included
the following;:

1. Reviewed selected information regarding subsurface soil and groundwater at the site.

2. Coordinated and managed the field explorations, including public utility notification and scheduling of
subcontractors and GeoEngineers’ field staff.

3. Explored subsurface soil and groundwater conditions at the site by conducting 10 test pit explorations,
extended to approximate depths between 10 to 12V feet below ground surface (bgs).

4. Obtained samples at representative intervals from the explorations, observed groundwater conditions
and maintained detailed logs in general accordance with ASTM International (ASTM) Standard
Practices Test Method D 2488.

5. Performed laboratory tests on selected soil samples obtained from the explorations to evaluate
pertinent engineering characteristics.

6. Provided a geotechnical evaluation of the site and design recommendations in this geotechnical report.
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3.0 SITE CONDITIONS
3.1. Site Geology

The geologic mapping of Schlicker et al. (1972) shows the site located near the contact between two
topographic and geologic regions. The higher, western portions of the site are shown within Quaternary
stabilized dune sand deposits. This material (lumped in with beach deposits as “sand”) is described as
“Unconsolidated sand...form(ing) a smooth arcuate coastline and inland series of ridges parallel to the
beach...consist(ing) of medium- to fine-grained quartzo-feldspathic sand.” (Schlicker et al. 1972)

The lower-lying, eastern portions of the site are located within the western margins of a feature identified
by Schlicker et al. (1972) as “Burke Lake” but which is shown on the geologic map not as open water but
as a swamp or bog in the trough between the western dune ridge supporting SW Juniper Avenue and the
high ground around the Warrenton town center to the east. This area fits the description of the source of
material identified as “peat” in Schlicker et al. (1972) and described therein as “Peat and organic soil
(which) form thick deposits...inland of the dunes north of Neskowin...in swamps (and) lowlands...where the
water table remains at or near the ground surface for large parts of the year.”

Although not shown on the published mapping, our observations and field investigation suggests that the
contact between these materials is located near the east-center of the site and is complex both horizontally
and vertically. Our explorations also found that the bulk of the site is mantled with an unmapped but highly
variable veneer of artificial fill soils.

3.2. Surface Conditions

The proposed development area (hereafter “the site”) consists of an approximately 1.5-acre portion at the
west end of a 4.6-acre parcel that extends east from SW Juniper Avenue. The site is bordered by SW Juniper
Avenue to the west, private parcels to the north and east, and a City of Warrenton property to the south.
The eastern 3 acres of the parcel are within a delineated wetland.

The site is undeveloped but has largely been cleared of tree cover along the higher, western portion that
extends roughly 100 to 150 feet east from Juniper Avenue. In this area stockpiles of sand, approximately
3 to 5 feet high, cover the surface of the northwestern portions of the site, and a large debris-ill pile is
located immediately south of the southwestern property line. A gravel construction entrance has been built
into the southwest corner of the site to allow access from Juniper Avenue. Besides the stockpile areas and
the crushed aggregate entrance, the ground is level to gently sloping and covered with a mixture of rough
field grass and scotch broom. Elevations across this portion of the site range from approximately 53 to
57 feet above Mean Sea Level (MSL).

Near the center of the site an approximately 20- to 30-foot-high slope grades down from the high, western
plateau to the lower-lying eastern portions of the site. Typical gradients across the bulk of the slope range
from as gentle as 3H:1V (horizontal to vertical) to 2H:1V, and the slope face ranges from planar to gently
convex. A small portion near the north end of the slope is steeper (roughly 1¥2H:1V) and is slightly concave.
The slope itself is thickly wooded over a dense understory of swordfern and salal.

From the base of the high slope to the wetland boundary that marks the eastern limit of development the
remainder of the site slopes relatively gently down to the east. This area is wooded, with an open canopy
of large conifers over a thick northwest understory including devil’s club, swordfern, and salal.
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We completed field explorations at the site on February 18, 2020. Our explorations included 10 test pit
excavations (TP-1 through TP-10) to depths between 10 to 12%: feet bgs at the approximate locations
shown in Figure 2. Appendix A summarizes our exploration methods and presents our exploration logs.
Laboratory test results are provided in the exploration logs and described in Appendix A.

The subsurface conditions vary laterally between the western and eastern areas of the site but are also
highly variable both laterally and vertically within those areas. Test pits TP-1 to TP-5 were performed within
the eastern site area and TP-6 to TP-10 were performed within the western site area. Subsurface conditions
encountered within the two areas are described in detail in the sections below.

b / £ ( E ‘HY 2 \ ] Py | " C:4 ~
4. Subsurface Conditions - Western Site Area

The western portions of the site are mantled by a highly variable thickness of fill and underlain by dune
sand. Our investigation suggests that the conditions underlying the central slope are likely similar to the
western portion of the site.

3.4.1. Artificial Fill

Within the western portion of the site much of the ground surface is mantled with very loose to loose, poorly
graded, fine-to medium-grained sand and silty sand fill; only the northernmost strip of the western highland
appears to be free of this fill material. As encountered in TP-7 though TP-10, the fill includes a scattering of
debris ranging from organics and wood fragments to large concrete blocks up to 3 to 4 feet in dimension.
The thickness of the fill is highly variable, ranging from 4 feet of sand encountered in TP-7 and TP-9 to as
much as 9 feet in TP-8. Eleven feet of fill was encountered in TP-10, but the uppermost approximately 6 feet
of fill was contained in an above-ground stockpile located near the south edge of the site. The approximate
fill thickness at each test pit location is included on the Site Plan, Figure 2.

3.4.2.Dune Sand

At the ground surface at TP-6, and below the fills in TP-7 though TP-10, we encountered a very loose to
loose, fine-to medium-grained poorly graded sand we interpret as the native stabilized dune sand deposits.
This material was typically free of debris and extended to the maximum depths explored along the western
portions of the site.

3.5. Subsurface Conditions - Eastern Site Area

The low-lying area east of the base of the central slope is also mantled by man-made fills, but below the
fills the native soils are a complex of materials that include native organic peat, buried organic topsoil, and
dune sand.

3.5.1. Artificial Fill

Fill was encountered at the ground surface in all five test pits excavated in the eastern site area. Fill
thickness ranged from as little as 1% feet of organic-rich fill in TP-2 to 5% feet of mixed silt, sand, clay, and
organics encountered in TP-3. This material was typically more organic-rich than the fill soils encountered
in the western site area, ranging from very loose to loose clayey sand and very soft to soft sandy clay with
organic matter to very soft organic clay with sand that included woody debris and peat. We encountered
little man-made debris in the eastern site area fill; the exception was a fragment of clay pipe found in TP-3.
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3.5.2.Dune Sand

Underlying the fills in TP-1 through TP-4, we encountered the very loose to loose, fine- to medium-grained
sand discussed above as the native dune sand deposit. In the eastern area, this material contained more
fine particles than those encountered in the western site area, and in TP-1 and TP-2 included a layer of very
soft to soft and very loose organic-rich soils we interpret as a buried soil formed in the dune sands. In TP-1,
TP-2, and TP-3, the dune sands were encountered below the fills to the maximum depth explored. There
was no sand observed in TP-b.

In TP-4, sand was encountered below the fill at 3 feet bgs, but we penetrated the full 5%2-foot thickness of
the deposit and encountered peat at 8V feet bgs. Based on our experience at other Oregon coastal sites
we believe this to be a portion of the eastern slope of the dune that was blown over old to ancient native
peat swamp deposits prior to modern stabilization of the dune. Other areas of buried peat deposits may
also be present along other parts of the base of the central slope.

3.5.3.Peat

As noted above, much of the fill soils encountered on the east site area contained organic matter. Highly
organic soils - ranging from very soft to soft organic clay and silt to very loose to loose clayey organic sand
- that appeared to be native peats of Burke Lake were also encountered in several locations, including (as
discussed above) below the dune sand at 8% feet bgs in TP-4, and below sandy clay organic fill at 3% feet
bgs in TP-5. These deposits extended to the maximum depths explored (10 to 12 feet bgs) in both test pits.
A large (1-foot diameter or larger) buried log was encountered at 9 feet bgs in TP-5 and the excavator was
unable to dig below 10 feet bgs. The approximate combined fill and organic thickness at each test pit
location is included on the Site Plan, Figure 2. See exploration logs in Appendix A for more detailed
information about the soils encountered in the test pit explorations.

3.6. Groundwatet

Groundwater was encountered in the three easternmost test pits; at approximately 6 feet bgs in TP-2, 7 feet
bgs in TP-1, and 12 feet bgs in TP-3. Soil color suggests that permanent groundwater is below the base of
excavation of the remaining test pits, but groundwater conditions at the site are expected to vary seasonally
due to rainfall events and other factors not observed in our explorations.

4.0 CONCLUSIONS

Based on our explorations, testing and analyses, it is our opinion that the site is suitable for development
from a geotechnical engineering standpoint provided the recommendations in this report are included in
design and construction. We offer the following conclusions regarding geotechnical design at the site.

m  Subsurface conditions are highly variable and can generally be divided between the western and
eastern halves of the site. The western half of the site is primarily very loose to loose sand consisting
of both fill sand with some debris up to 9 feet thick and native dune sand. The eastern half of the site
includes very loose to loose fill sand similar to that encountered on the western half of the site but with
more silt, clay, and organics and a significant thickness of highly organic material, including a buried
log.
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Groundwater was encountered in the three easternmost test pits (TP-1 to TP-3); at approximately 6 to
12 feet bgs.

® On-site dune sands are suitable for use as structural fill. On-site soil with organic matter is not suitable
for use as structural fill.

= Organic soil beneath proposed structural elements should be removed as follows:

= Within the footprints of proposed buildings all organic material should be removed to medium
dense or denser native soils and replaced with structural fill. The width of excavation should
extend outside the building footprint with a projection of ¥2H:1V from each side of the building
footprint down to native soils.

= Within paved areas, organics may be removed full dept‘h, as for buildings, to minimize long-
term settlement. Alternately, a reinforced fill may be constructed as described in this report,
with the expectation that some long-term maintenance and repaving will be required.

®m Very loose to loose fill material and native dune sands encountered beneath structural elements should
be scarified to a depth of at least 18 inches, moisture conditioned, and recompacted. Areas not
responding to compaction should be overexcavated as directed by the geotechnical engineer and
backfilled with structural fill over approved subgrade.

® Permanent cut and fill slopes can be constructed at a slope of 1%2H:1V. Slopes will be stable under
static conditions but will likely slough during a design level earthquake and require repair.

® Structures, access roads, and pavements should be set back either 10 feet from the top of the slope
or behind a 2H:1V projection from the base of the slope, whichever is greater.

® Proposed residential structures can be satisfactorily supported on continuous and isolated shallow
foundations supported on the firm native soils, or on structural fill that extends to the firm native soils.

= Slabs-on-grade can be satisfactorily supported on aggregate base that is founded on the firm fill soils,
firm native soils or on structural fill that extends to the firm native soils. We recommend that
slabs-on-grade be provided with proper moisture control by constructing a sub-slab aggregate base
section as a capillary break and providing a vapor barrier for moisture-sensitive applications.

® As stated above, our report should not be used for individual residential lot development. Specialized
studies and additional geotechnical investigations may be required for future development of individual
residential lots, depending on the structural requirements and final grading configurations. The
recommendations provided in this report are intended for overall site development and infrastructure
improvements.

m The potential of irregular areal settlement as a result of the underlying organic soil will likely result in
differential settlement of underlying utilities if organics are not removed. Utilities that require consistent
slope for proper function may require supplemental maintenance or repair, including at hard
connection points over the life of the project.

m Standard pavement sections prepared as described in this report will suitably support the estimated
traffic loads. Unless all the organics are removed, site maintenance should be planned due to long-
term, secondary settlement that will likely occur over the life of the project
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5.0 EARTHWORK RECOMMENDATIONS
5.1. Site Preparation

In general, site preparation and earthwork for site development will include demolition and removal or
relocation of existing site utilities if present, stripping and grubbing, removing organic soil beneath building
foundations and slabs, grading the site and excavating for utilities and foundations.

5.1.1.Demolition

If present, existing utilities that will be abandoned should be identified prior to project construction.
Abandoned utility lines beneath proposed structural areas should be completely removed or filled with grout
if abandoned and left in place in order to reduce potential settlement or caving in the future. Materials
generated during demolition of existing utilities should be transported off site for disposal.

Existing voids and new depressions created during removal of existing utilities, or other subsurface
elements, should be cleaned of loose soil or debris down to firm soil and backfilled with compacted
structural fill. Disturbance to a greater depth should be expected if site preparation and earthwork are
conducted during periods of wet weather.

5.1.2. Stripping/Organic Soil Removal

Based on our observations, we estimate that the depth of stripping will generally be on the order of about
2 to 3 inches within the western site area (approximate Station 0+50 to 2+00) prior to cutting to lower site
grades. Based on our explorations performed within the low-lying area east of the base of the central slope
(approximate Station 2+00 to 3+50), the area consists of man-made fills, native organic peat, and buried
organic topsoil, as described in the “Subsurface Conditions” section above. We estimate the thickness of
organic material east of approximate Station 2+00 ranges from approximately 4'~ feet to greater than
12 feet below existing grades. All organic soil should be removed underneath proposed building footprints
and extend outward from each building footprint with a projection of ¥2H:1V to native soils prior to placing
fill to raise site grades.

The actual organic soil removal depth should be based on field observations at the time of construction.
Stripped material and organic material generated during the process should be transported off site for
disposal unless otherwise allowed by project specifications for other uses such as landscaping. Clearing
and grubbing recommendations provided below should be used in areas where moderate to heavy
vegetation are present, or where surface disturbance from prior use has occurred.

5.1.3.Clearing and Grubbing

Existing vegetation or trees should be removed from the site in all proposed building pad and pavement
areas and for a 5-foot margin around such areas. Following clearing and grubbing, excavations up to several
feet will be required to remove the root zones of thick shrubs and trees. Deeper excavations may be
required to remove the root zones of larger trees.

In general, roots larger than Y2 inch in diameter should be removed. Excavations to remove root zones
should be done with a smooth bucket to minimize subgrade disturbance. Portions of the site are heavily
vegetated and previously buried roots may be present, even in the current grassy areas of the site. Grubbed
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materials should be hauled off site and properly disposed unless otherwise allowed by the project
specifications for other uses such as landscaping, stockpiling or on-site burning.

Existing voids and new depressions created during demolition, clearing, grubbing or other site preparation
activities, should be scarified and recompacted, if possible, or excavated to firm soil and backfilled with
structural fill. Greater depths of disturbance should be expected if site preparation and earthwork are
conducted during periods of wet weather.

5.1.4.Fill Stockpile Removal

We recommend that the soil fill stockpiles located in the western portion of the site be evaluated for
suitability for reuse as structural fill and either be reused or removed, as appropriate. Explorations were not
performed within these soil stockpiles; therefore, the soil conditions are unknown. Based on the surface of
the stockpiles, the material appears to consist of dune sand and may be suitable as structural fill on site
provided it meets the requirements of the “Structural Fill and Backfill” section of this report. We can further
evaluate the suitability of these stockpiles with additional explorations or during site construction.

5.2. Subgrade Improvement

Following stripping of the root zone and organic soils, and in areas where fill will be placed to reach
proposed finished grade, we recommend that the upper soils be improved by compaction prior to placement
of additional fill to raise grades. Subgrade improvement can be accomplished by removing and replacing
or scarifying and recompacting the disturbed soil prior to placing site grading fill or base rock materials.
Scarification is typically performed by ripping with agricultural discs or dozer shanks. Soil processing,
including moisture conditioning (drying back or adding water depending on the time of year and surface
conditions at time of grading), may be required to adequately compact the upper soils. If the soil cannot be
properly moisture conditioned, it should be removed and replaced with structural fill.

5.3. Subgrade Preparation and Evaluation

Where fill and organic soils are encountered, we recommend that subgrade preparation and evaluation be
completed as follows:

® Proposed Building Footprints (eastern site area east of approximate Station 2+00) - remove
uncontrolled fill and organic soil to full depth underneath building footprint and a width outside the
building footprint extending with a projection of ¥2H:1V from each side of a proposed building to native
soils. Replace with structural fill over approved subgrade.

m Proposed Building Footprint (western site area, approximate Station 0+50 to 2+00) - scarify and
recompact existing fill material or native dune sands exposed at the proposed subgrade elevation.
Areas not responding to compaction should be overexcavated and backfilled to subgrade elevation with
structural fill over approved subgrade. If present, remove organic soil to full depth underneath building
footprint as described above. Replace with structural fill over approved subgrade.

m Parking and Drive Aisles - scarify and recompact existing fill or native material exposed at the subgrade
elevation prior to placing additional fill to raise site grades. Geogrid reinforcement may be placed
beneath the pavement sections on the eastern portion of the site in order to reduce differential
settlement from long-term consolidation and decay of the underlying organic soil. Geogrid
reinforcement should consist of two layers of geogrid, similar to Tensar TX7, separated by 12 inches of
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3-inch minus crushed aggregate base beneath the pavement section (asphalt and base rock). If the
long-term differential settlement and maintenance of proposed pavements is not acceptable to the
project team, we recommend removing and replacing all of the organic soil underlying all parking and
drive aisles.

Upon completion of site preparation activities, the exposed subgrade should be proof-rolled with a fully
loaded dump truck or similar heavy rubber-tired construction equipment to identify soft, loose or unsuitable
areas. Proof-rolling should be conducted prior to placing fill, and should be observed by a representative of
GeoEngineers who will evaluate the suitability of the subgrade and identify areas of yielding that are
indicative of soft or loose soil. If soft or loose zones are identified during proof-rolling, these areas should
be excavated to the extent indicated by our representative and replaced with imported select structural fill
as defined in this report.

During wet weather, or when the exposed subgrade is wet or unsuitable for proof-rolling, the prepared
subgrade should be evaluated by observing excavation activity and probing with a steel foundation probe.
Observations, probing and compaction testing should be performed by a member of our staff. Wet soil that
has been disturbed due to site preparation activities or soft or loose zones identified during probing, should
be removed and replaced with imported select structural fill as directed by the on-site geotechnical
engineer.

5.4. Subgrade Protection and Wet Weather Considerations

Upper fine-grained soils (soils that are less sandy) at the site are susceptible to moisture. Wet weather
construction practices will be necessary if work is performed during periods of wet weather. If site grading
will occur during wet weather conditions, it will be necessary to use track-mounted equipment, load material
into trucks supported on gravel work pads and employ other methods to reduce ground disturbance. The
contractor should be responsible to protect the subgrade during construction reflective of their proposed
means and methods and time of year.

During wet weather, or when the exposed subgrade is wet or unsuitable for proof-rolling, the prepared
subgrade should be evaluated by observing excavation activity and probing with a steel foundation probe.
Observations and probing should be performed by a member of our staff. Wet soil that has been disturbed
due to site preparation activities, or soft or loose zones identified during probing, should be scarified and
recompacted, if possible, or removed and replaced with imported select structural fill.

5.5. Erosion Control

Erosion control measures should be implemented in accordance with the Erosion Control Notes provided
in the “City of Warrenton Public Works Department Engineering Specifications & Design Criteria” and the
Juniper Avenue Subdivision plans, dated December 3, 2019, prepared by Firwood Design Group, LLC.

5.6. Excavation

Based on the materials encountered in our subsurface explorations, it is our opinion that conventional
earthmoving equipment in proper working condition should be capable of making necessary general
excavations.
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The earthwork contractor should be responsible for reviewing this report, including the exploration logs,
providing their own assessments, and providing equipment and methods needed to excavate the site soils
while protecting subgrades.

5.7. Dewatering

As discussed in the “Groundwater” section of this report, groundwater was encountered at a depth of 6 to
12 feet bgs in the easternmost explorations (TP-1 to TP-3), and is expected to be below the anticipated
excavation depth to remove organic soils in the eastern half of the site. Excavations that extend into
saturated/wet soils, or excavations that extend into perched groundwater, should be dewatered. Sump
pumps are expected to adequately address perched water encountered in shallow excavations. In addition
to groundwater seepage, surface water inflow to the excavations during the wet season can be problematic.
Provisions for surface water control during earthwork and excavations should be included in the project
plans and should be installed prior to commencing earthwork.

5.8. Trench Cuts and Trench Shoring

All trench excavations should be made in accordance with applicable Occupational Safety and Health
Administration (OSHA) and state regulations. In our opinion, native soils are generally OSHA Type C.
Temporary excavations should be shored or laid back at an inclination of 1%2H:1V or flatter if workers are
required to enter. Excavations made to construct footings or other structural elements should be laid back
or shored at the surface as necessary to prevent soil from falling into excavations.

It should be expected that unsupported cut slopes will experience some sloughing and raveling if exposed
to water. Plastic sheeting, placed over the exposed slope and directing water away from the slope, will
reduce the potential for sloughing and erosion of cut slopes during wet weather.

The contractor is responsible for shoring methods and shoring system design. Shoring systems should be
designed by a professional engineer before installation.

In our opinion, the contractor will be in the best position to observe subsurface conditions continuously
throughout the construction process and to respond to the soil and groundwater conditions. Construction
site safety is generally the sole responsibility of the contractor, who also is solely responsible for the means,
methods, and sequencing of the construction operations and choices regarding excavations and shoring.

Under no circumstances should the information provided by GeoEngineers be interpreted to mean that
GeoEngineers is assuming responsibility for construction site safety or the contractor’s activities; such
responsibility is not being implied and should not be inferred.

5.9. Slopes
5.9.1. Permanent Slopes

Permanent cut and fill slopes should not exceed 1.5H:1V. Where access for landscape maintenance is
desired, we recommend a maximum gradient of 3H:1V. Fill slopes should be overbuilt by at least 12 inches
and trimmed back to the required slope to maintain a firm face.

Slopes should be planted with appropriate vegetation to provide protection against erosion as soon as
possible after grading. Surface water runoff should be collected and directed away from slopes to prevent
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water from running down the face of the slope. New structures, pavements and access roads should be
located 10 feet from the edge of the top of the slopes or behind a 2H:1V projection from the base of the
slope, whichever is greater.

We did not perform site-specific slope stability analysis under this scope of services. Although, based on
our experience with similar soils, it should be expected that after a seismic event, the sl