


 

 

September 17, 2018 REV. 11/26/18 

DESIGN REVIEW NARRATIVE 

8th COURT DEVELOPMENT 
2180 8TH COURT, WEST LINN, OR 

 

OVERVIEW: 

The applicant proposes to construct a new commercial building on a site located at 2180 8th Court in 

West Linn. There currently is an empty restaurant facility on the south side of the lot with surface 

parking and landscaping occupying the rest of the lot.  The applicant requests approval to reconfigure 

parking, relocate utilities, construct a new stormwater management facility, construct new sidewalks, 

plaza areas and a trash area to support the proposed business structure.   Concurrent with this proposal 

is a lot partition application to divide the lot into north and south lots, with the proposed lot line located 

at the midpoint of the existing access easement.   

The applicant has a local dentist interested in leasing / purchasing the larger portion of the proposed 

building structure, with approximately 1,400 s.f. of office space remaining to lease. 

Attached are architectural renderings illustrating how the proposed building meets the Community 

Development Code standards.  The north lot is under consideration for development but plans are 

preliminary pending the identification of an end user / tenant.  This application is focused solely on the 

south lot. 

Other related permits are, as mentioned, the Lot Partition permit (under review) and an Alternate 

Review application addressing the Water Resource Area bordering the north property line of the original 

property.  The A.R. application has been granted, reference WAP-18-02. 

Project Details: 
Tax Lot No: 903 Assesor’s Map 21E35D 
Site Area: 1.044 Acre’s (45,489 sf) 
Neighborhood: Willamette 
Comp Plan: Commercial  
Zoning: General Commercial 
Environmental Overlays: WRA 

 

 



CHAPTER 19, GENERAL COMMERCIAL 

19.030 PERMITTED USES 

19.010 thru 19.040: The proposed development proposes uses within the guidelines of the allowed 
permitted uses. No accessory uses are proposed.  

19.050 thru 19.060: The proposed development proposes uses within the guidelines of the allowed 
permitted uses. No Prescribed or Conditional uses are proposed.   

The proposed use for the building is medical and dental services for the 2,800 space and either medical 
and dental services or professional services for the 1,400 sf space. 

19.070 DIMENSIONAL REQUIREMENTS 

A.    Except as may be otherwise provided by the provisions of this code, the following are the 

requirements for uses within this zone: 

1.    The minimum front lot line length or the minimum lot width at the front lot line shall be 

35 feet.  The proposed development is on an existing lot at the end of a cul-de-sac.  No 

change is proposed for the existing lot frontage dimensional characteristics.   

2.    The average minimum lot width shall be 50 feet. The average minimum lot width is in 

excess of 50 feet.  

3.    The average minimum lot depth shall not be less than 90 feet. The average width is 
greater than 50 feet and the average depth is greater than 90 feet for both lots 

4.    Where the use abuts a residential district, except as provided in CDC 58.090(C)(1), the 

setback distance of the residential zone shall apply. The sites to the east and west are zoned 
GC and set back requirements are proposed to be met. The land north of the site is the I205 
ODOT Right of Way corridor and the setback requirements are intended to be met. The zoning 
south of the project site is R10. The project proposes a 20 foot minimum building set back from 
the south property line abutting the R10 zoning and is therefore understood to be met assuming 
this will be interpreted as the rear yard set back. 

5.    The maximum lot coverage shall be 50 percent, except as provided in 

CDC 58.090(C)(1)(d).  The proposed building is roughly 4,200 s.f. for the structure, which will 

have a lot area of 22,335 s.f. when the lot partition is approved.  The proposed structure is 

roughly 19% of the lot area.   

6.    The maximum building height shall be two and one-half stories or 35 feet for any structure 

located within 50 feet of a low or medium density residential zone, and three and one-half 

stories or 45 feet for any structure located 50 feet or more from a low or medium density 

residential zone.  The lot is abutted by the R10 zone. The R10 zone line follows the north side 
of the Willametter Falls Drive right of way which is the south lot line of the south Parcel. The 
south lot building is not proposed to exceed the 35 foot height limit.   

https://www.codepublishing.com/OR/WestLinn/CDC/WestLinnCDC58.html#58.090
https://www.codepublishing.com/OR/WestLinn/CDC/WestLinnCDC58.html#58.090


7.    For lot lines that abut an arterial, there shall be no minimum yard dimensions or minimum 

building setback area, and the maximum building setback shall be 20 feet. The front setback 

area between the street and the building line shall consist of landscaping or a combination of 

non-vehicular hardscape areas (covered with impervious surfaces) and landscaped areas. If 

there are not street trees within the public right-of-way, the front setback area shall include 

such trees per the requirements of the City Arborist.  The lots do not abut an arterial.   

19.080: Conditional Uses are not being requested. 

19.090: The provisions of the chapters 34,38,40,42,44,46,48,52,54 are addressed under the Chapter 55 
Design Review section.  

19.090.1: No Temporary structures are proposed 

19.090.4: No prosed modifications to building height are being requested. There is a steep slope along 
the south property line but no structures are proposed on the steep slope. No other 
exceptions to building height are proposed.  

 

55.070 SUBMITTAL REQUIREMENTS 

Included in this application is:  

A site plan (CDC 55.120); at the original scale and one copy reduced to 11 inches by 17. One 
copy of all other items must be submitted.  

 A pdf of the complete application. 

 A grading plan (CDC 55.130); 

 Architectural drawings, indicating floor plan and elevation (CDC 55.140); 

 A landscape plan 

 A utility plan 

 A light coverage plan with photometric data 

 A material board showing images of exterior building materials and colors. 

55.100 APPROVAL STANDARDS – CLASS II DESIGN REVIEW 

The approval authority shall make findings with respect to the following criteria when approving, 
approving with conditions, or denying a Class II design review application: 

A.    The provisions of the following chapters shall be met: 

1.    Chapter 34 CDC, Accessory Structures, Accessory Dwelling Units, and Accessory Uses. 

No Accessory Structures, Accessory Dwelling Units, and Accessory Uses are proposed. 

2.    Chapter 38 CDC, Additional Yard Area Required; Exceptions to Yard Requirements; Storage in 
Yards; Projections into Yards. 

http://www.codepublishing.com/OR/WestLinn/CDC/WestLinnCDC55.html#55.120
http://www.codepublishing.com/OR/WestLinn/CDC/WestLinnCDC55.html#55.130
http://www.codepublishing.com/OR/WestLinn/CDC/WestLinnCDC55.html#55.140
http://www.codepublishing.com/OR/WestLinn/CDC/WestLinnCDC34.html#34
http://www.codepublishing.com/OR/WestLinn/CDC/WestLinnCDC38.html#38


  Not applicable. 

3.    Chapter 40 CDC, Building Height Limitations, Exceptions. 

The building design does not propose to exceed height limitations or pursue exceptions. 

4.    Chapter 42 CDC, Clear Vision Areas. 

The lots will share a public access drive that accesses the dead end of the 8th Court Cul-De-Sac. 
There are not any observed obstructions within the Clear Vision Area requirements at the public 
right of way access.  

5.    Chapter 44 CDC, Fences. 

There is an existing fence along the east property line that is not planned to be removed. If 
grading requires reinstallation it is planned to meet the maximum 6 foot height restriction.  

An existing 4.5 foot to 2.5 foot tall rock wall the follows the south Toe of Slope of the River Road 
embankment that is planned to remain. 

The trash collection and storage area is planned to meet the requirements of the code for 
screening and sight obscuring.   

6.    Chapter 46 CDC, Off-Street Parking, Loading and Reservoir Areas. 

Off street parking will be provided. The south lot shall be provided with 21 parking stalls, which 
is 5 stalls per 1,000 s.f. of building area.  

7.    Chapter 48 CDC, Access, Egress and Circulation. 

There exists an public access easement in benefit of the City across the site to accommodate 
future development potential east of this site. The site is at a dead end cul-de-sac and is 
accessed by a curb cut driveway. Onsite parking aisles accommodate the dimensional standards 
to for movement.  

There is an exception request for one bank of parking along the east side of the proposed 
building. The dimensional requirement for 90 degree parking is to provide a 24 foot drive aisle. 
There are five spaces that are provided 18 foot deep stall depths with a sidewalk access to the 
building. This drive aisle is dimensioned at 20 feet wide which is sufficient in width to 
accommodate vehicle maneuvering for standard and compact vehicles. This drive aisle also 
accesses a trash enclosure that will be accessed by trash and recycling vendors and 20 feet is 
wide enough to accommodate the trash and recycling collection vehicles.  

It is believed that all other onsite existing to remain or proposed new parking meets the parking 
standards and access and egress standards.  

8.    Chapter 52 CDC, Signs. 

Signage to be permitted separately.  

http://www.codepublishing.com/OR/WestLinn/CDC/WestLinnCDC40.html#40
http://www.codepublishing.com/OR/WestLinn/CDC/WestLinnCDC42.html#42
http://www.codepublishing.com/OR/WestLinn/CDC/WestLinnCDC44.html#44
http://www.codepublishing.com/OR/WestLinn/CDC/WestLinnCDC46.html#46
http://www.codepublishing.com/OR/WestLinn/CDC/WestLinnCDC48.html#48
http://www.codepublishing.com/OR/WestLinn/CDC/WestLinnCDC52.html#52


9.    Chapter 54 CDC, Landscaping. 

There are five existing trees located in existing parking lot landscape islands that will be 
removed. New trees will be planted. The existing perimeter trees along the site north, east and 
south boundaries are planned to remain.  

B.    Relationship to the natural and physical environment. 

1.    The buildings and other site elements shall be designed and located so that all heritage trees, 
as defined in the municipal code, shall be saved. Diseased heritage trees, as determined by the 
City Arborist, may be removed at his/her direction. 

  There are no heritage trees identified on the site. 

3.    The topography and natural drainage shall be preserved to the greatest degree possible. 

The topography and natural drainage will be preserved to the maximum extent 
feasible in areas not used for parking and building structures. The existing site is 
mostly paved parking with a restaurant building. The new site design will propose to 
redevelop the south site for one building and leave the north site as existing parking. 
Site grading will be modified to provide for the redevelopment and new storm 
facilities.  

4.    The structures shall not be located in areas subject to slumping and sliding. The 
Comprehensive Plan Background Report’s Hazard Map, or updated material as available and as 
deemed acceptable by the Planning Director, shall be the basis for preliminary determination. 

  The structure is not proposed in an area subject to slumping and sliding. 

5.    There shall be adequate distance between on-site buildings and on-site and off-site buildings 
on adjoining properties to provide for adequate light and air circulation and for fire protection. 

There is adequate distance between on-site building and off-site buildings on adjoining 
properties to provide for adequate light and air circulation and for fire protection 

 

6.    Architecture. 

a.    The proposed structure(s) scale shall be compatible with the existing structure(s) on site 
and on adjoining sites. Contextual design is required. Contextual design means respecting 
and incorporating prominent architectural styles, building lines, roof forms, rhythm of 
windows, building scale and massing of surrounding buildings in the proposed structure. The 
materials and colors shall be complementary to the surrounding buildings. 

The proposed structure is a single story, similar in scale with the other structures 
located on 8th Court. There is not a single architectural style or era to draw upon for 
the proposed buildings. The design intent is that the new building will relate in scale 
and complement the existing buildings while remaining architecturally distinct.  

http://www.codepublishing.com/OR/WestLinn/CDC/WestLinnCDC54.html#54


b.    While there has been discussion in Chapter 24 CDC about transition, it is appropriate 
that new buildings should architecturally transition in terms of bulk and mass to work with, 
or fit, adjacent existing buildings. This transition can be accomplished by selecting designs 
that “step down” or “step up” from small to big structures and vice versa (see figure below). 
Transitions may also take the form of carrying building patterns and lines (e.g., parapets, 
windows, etc.) from the existing building to the new one. 

The proposed structure is not directly adjacent to any building or structure and is 
separated by parking or landscaping.  The roof line and massing is varied to break up 
the form, and situated at an angles from the nearest structures.  

c.    Contrasting architecture shall only be permitted when the design is manifestly superior 
to adjacent architecture in terms of creativity, design, and workmanship, and/or it is 
adequately separated from other buildings by distance, screening, grade variations, or is part 
of a development site that is large enough to set its own style of architecture. 

The proposed building is set at a distance from other buildings on a large site at the 
end of a cul-de-sac.  The existing buildings in the proximity are not architecturally 
distinct nor appropriate for the proposed development.   

d.    Human scale is a term that seeks to accommodate the users of the building and the 
notion that buildings should be designed around the human scale (i.e., their size and the 
average range of their perception). Human scale shall be accommodated in all designs by, for 
example, multi-light windows that are broken up into numerous panes, intimately scaled 
entryways, and visual breaks (exaggerated eaves, indentations, ledges, parapets, awnings, 
engaged columns, etc.) in the facades of buildings, both vertically and horizontally. 

The human scale is enhanced by bringing the building and its main entrance up to the edge 
of the sidewalk. It creates a more dramatic and interesting streetscape and improves the 
“height and width” ratio referenced in this section. 

The proposed building has two forms that are hinged around an entry courtyard 
wrapped with a wood trellis.  The trellis creates a ceiling over the space 
accommodating a human scale. The courtyard is the first architectural feature noticed 
upon entering the site.  

e.    The main front elevation of commercial and office buildings shall provide at least 60 
percent windows or transparency at the pedestrian level to create more interesting 
streetscape and window shopping opportunities. One side elevation shall provide at least 30 
percent transparency. Any additional side or rear elevation, which is visible from a collector 
road or greater classification, shall also have at least 30 percent transparency. Transparency 
on other elevations is optional. The transparency is measured in lineal fashion. For example, 
a 100-foot-long building elevation shall have at least 60 feet (60 percent of 100 feet) in 
length of windows. The window height shall be, at minimum, three feet tall. The exception to 
transparency would be cases where demonstrated functional constraints or topography 
restrict that elevation from being used. When this exemption is applied to the main front 
elevation, the square footage of transparency that would ordinarily be required by the above 
formula shall be installed on the remaining elevations at pedestrian level in addition to any 
transparency required by a side elevation, and vice versa. The rear of the building is not 

http://www.codepublishing.com/OR/WestLinn/CDC/WestLinnCDC24.html#24


required to include transparency. The transparency must be flush with the building 
elevation. 

The access easement shall be considered for purposes of this evaluation as the street 
fronting the building.  The elevation facing the easement and the elevation to the 
west facing the adjacent business shall be a minimum of 60% transparent, as 
demonstrated in the table on the architectural elevations.  See architectural drawings 
for tabulations.  

The building backside is facing south towards the wooded embankment up to 
Willamette Falls Drive.  Windows are not included in the DR package but are assumed 
as the design progresses and the interior program for the spaces is defined.  

f.    Variations in depth and roof line are encouraged for all elevations. 

To vary the otherwise blank wall of most rear elevations, continuous flat elevations of over 
100 feet in length should be avoided by indents or variations in the wall. The use of 
decorative brick, masonry, or stone insets and/or designs is encouraged. Another way to 
vary or soften this elevation is through terrain variations such as an undulating grass area 
with trees to provide vertical relief. 

No walls proposed over 100’.  A use of different siding materials helps with the 
appearance on all building sides. 

g.    Consideration of the micro-climate (e.g., sensitivity to wind, sun angles, shade, etc.) shall 
be made for building users, pedestrians, and transit users, including features like awnings. 

Awnings and wood trellises proposed at building entrances. Flashing will be provided 
to prevent rainwater drippage over building entrances. 

h.    The vision statement identified a strong commitment to developing safe and attractive 
pedestrian environments with broad sidewalks, canopied with trees and awnings. 

Project includes sidewalks on parking area frontages and an entry plaza facing the 8th 
Court cul-de-sac.   

i. Sidewalk cafes, kiosks, vendors, and street furniture are encouraged. However, at least a 
four-foot-wide pedestrian accessway must be maintained per Chapter 53 CDC, Sidewalk 
Use. 

Benches are planned for the plaza area.  All sidewalk widths will exceed 4 feet. 

7.    Transportation. The automobile shall be shifted from a dominant role, relative to other modes 
of transportation, by the following means: 

a.    Commercial and office development shall be oriented to the street. At least one public 
entrance shall be located facing an arterial street; or, if the project does not front on an 
arterial, facing a collector street; or, if the project does not front on a collector, facing the 
local street with highest traffic levels. Parking lots shall be placed behind or to the side of 

http://www.codepublishing.com/OR/WestLinn/CDC/WestLinnCDC53.html#53


commercial and office development. When a large and/or multi-building development is 
occurring on a large undeveloped tract (three plus acres), it is acceptable to focus internally; 
however, at least 20 percent of the main adjacent right-of-way shall have buildings 
contiguous to it unless waived per subsection (B)(7)(c) of this section. These buildings shall 
be oriented to the adjacent street and include pedestrian-oriented transparencies on those 
elevations. 

For individual buildings on smaller individual lots, at least 30 lineal feet or 50 percent of the 
building must be adjacent to the right-of-way unless waived per subsection (B)(7)(c) of this 
section. The elevations oriented to the right-of-way must incorporate pedestrian-oriented 
transparency. 

For the purposes of this development the access easement is considered the street 
frontage.  Accessible stalls are located in front of the building nearest the building entries.  
The streetscape is similar to a Main Street configuration with perpendicular parking stalls 
opposite the building walls. 

b.    Multi-family projects shall be required to keep the parking at the side or rear of the 
buildings or behind the building line of the structure as it would appear from the right-of-
way inside the multi-family project. For any garage which is located behind the building line 
of the structure, but still facing the front of the structure, architectural features such as 
patios, patio walls, trellis, porch roofs, overhangs, pergolas, etc., shall be used to downplay 
the visual impact of the garage, and to emphasize the rest of the house and front entry. 

The parking may be positioned inside small courtyard areas around which the units are built. 
These courtyard spaces encourage socialization, defensible space, and can provide a central 
location for landscaping, particularly trees, which can provide an effective canopy and 
softening effect on the courtyard in only a few years. Vehicular access and driveways 
through these courtyard areas is permitted. 

No residential buildings proposed. 

c.    Commercial, office, and multi-family projects shall be built as close to the adjacent main 
right-of-way as practical to facilitate safe pedestrian and transit access. Reduced frontages 
by buildings on public rights-of-way may be allowed due to extreme topographic (e.g., slope, 
creek, wetlands, etc.) conditions or compelling functional limitations, not just 
inconveniences or design challenges. 

The building is located as close to the existing pedestrian circulation system as 
possible.  Pedestrian easements are in place to facilitate circulation from Willamette Falls 
Drive to the 8th Court circle. 

d.    Accessways, parking lots, and internal driveways shall accommodate pedestrian 
circulation and access by specially textured, colored, or clearly defined footpaths at least six 
feet wide. Paths shall be eight feet wide when abutting parking areas or travel lanes. Paths 
shall be separated from parking or travel lanes by either landscaping, planters, curbs, 
bollards, or raised surfaces. Sidewalks in front of storefronts on the arterials and main store 
entrances on the arterials identified in CDC 85.200(A)(3) shall be 12 feet wide to 
accommodate pedestrians, sidewalk sales, sidewalk cafes, etc. Sidewalks in front of 

http://www.codepublishing.com/OR/WestLinn/CDC/WestLinnCDC85.html#85.200


storefronts and main store entrances in commercial/OBC zone development on local streets 
and collectors shall be eight feet wide. 

Pedestrian circulation has been designed to meet criteria in 55.100.7.d 

e.    Paths shall provide direct routes that pedestrians will use between buildings, adjacent 
rights-of-way, and adjacent commercial developments. They shall be clearly identified. They 
shall be laid out to attract use and to discourage people from cutting through parking lots 
and impacting environmentally sensitive areas. 

There is an existing pedestrian easement connecting steps to Willamette Falls Drive 
with the proposed building and across to the end of the cul-de-sac.  The easement shall be 
maintained for pedestrians. 

f.    At least one entrance to the building shall be on the main street, or as close as possible 
to the main street. The entrance shall be designed to identify itself as a main point of 
ingress/egress. 

The commercial building main entry is facing the access easement and end of cul-de-
sac. 

g.    Where transit service exists, or is expected to exist, there shall be a main entrance within 
a safe and reasonable distance of the transit stop. A pathway shall be provided to facilitate a 
direct connection. 

No transit service identified for this site. 

h.    Projects shall bring at least part of the project adjacent to or near the main street right-
of-way in order to enhance the height-to-width ratio along that particular street. (The 
“height-to-width ratio” is an architectural term that emphasizes height or vertical dimension 
of buildings adjacent to streets. The higher and closer the building is, and the narrower the 
width of the street, the more attractive and intimate the streetscape becomes.) For every 
one foot in street width, the adjacent building ideally should be one to two feet higher. This 
ratio is considered ideal in framing and defining the streetscape. 

The site does not front the right of way in a typical city scape way.  The proposed 
structure is a single story building fronting a parking area, more in keeping with a shopping 
center than a “main street” frontage.  Eventually the north lot will be developed to create 
a streetscape. 

i. These architectural standards shall apply to public facilities such as reservoirs, water 
towers, treatment plants, fire stations, pump stations, power transmission facilities, 
etc. It is recognized that many of these facilities, due to their functional 
requirements, cannot readily be configured to meet these architectural standards. 
However, attempts shall be made to make the design sympathetic to surrounding 
properties by landscaping, setbacks, buffers, and all reasonable architectural means. 

Not applicable 



j.    Parking spaces at trailheads shall be located so as to preserve the view of, and access to, 
the trailhead entrance from the roadway. The entrance apron to the trailhead shall be 
marked: “No Parking,” and include design features to foster trail recognition. 

Not applicable 

C.    Compatibility between adjoining uses, buffering, and screening. 

1.    In addition to the compatibility requirements contained in Chapter 24 CDC, buffering shall be 
provided between different types of land uses; for example, buffering between single-family 
homes and apartment blocks. However, no buffering is required between single-family homes and 
duplexes or single-family attached units. The following factors shall be considered in determining 
the adequacy of the type and extent of the buffer: 

a.    The purpose of the buffer, for example to decrease noise levels, absorb air pollution, 
filter dust, or to provide a visual barrier. 

b.    The size of the buffer required to achieve the purpose in terms of width and height. 

c.    The direction(s) from which buffering is needed. 

d.    The required density of the buffering. 

e.    Whether the viewer is stationary or mobile. 

The site is located at the end of a cul-de-sac with natural screening in every direction 
except to the west which has adjacent commercial properties. 

2.    On-site screening from view from adjoining properties of such things as service areas, storage 
areas, and parking lots shall be provided and the following factors will be considered in 
determining the adequacy of the type and extent of the screening: 

a.    What needs to be screened? 

b.    The direction from which it is needed. 

c.    How dense the screen needs to be. 

d.    Whether the viewer is stationary or mobile. 

e.    Whether the screening needs to be year-round. 

The site is located at the end of a cul-de-sac with natural screening in every direction 
except to the west which has adjacent commercial properties. 

3.    Rooftop air cooling and heating systems and other mechanical equipment shall be screened 
from view from adjoining properties. 

Rooftop HVAC equipment shall be screened. 
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D.    Privacy and noise. 

1.    Structures which include residential dwelling units shall provide private outdoor areas for 
each ground floor unit which is screened from view from adjoining units. 

Not applicable 

2.    Residential dwelling units shall be placed on the site in areas having minimal noise exposure 
to the extent possible. Natural-appearing sound barriers shall be used to lessen noise impacts 
where noise levels exceed the noise standards contained in West Linn Municipal Code Section 
5.487. 

Not applicable 

3.    Structures or on-site activity areas which generate noise, lights, or glare shall be buffered 
from adjoining residential uses in accordance with the standards in subsection C of this section 
where applicable. 

There is a full grown, mature line of trees buffering the site with the residential 
property to the east.  No other residential lots bordering the property. 

4.    Businesses or activities that can reasonably be expected to generate noise in excess of the 
noise standards contained in West Linn Municipal Code Section 5.487 shall undertake and submit 
appropriate noise studies and mitigate as necessary to comply with the code. (See 
CDC 55.110(B)(11) and 55.120(M).) 

No excessive noise producers proposed. 

If the decision-making authority reasonably believes a proposed use may generate noise exceeding the 
standards specified in the municipal code, then the authority may require the applicant to supply 
professional noise studies from time to time during the user’s first year of operation to monitor 
compliance with City standards and permit requirements. 

No excessive noise producers proposed. 

E.    Private outdoor area. This section only applies to multi-family projects. 

1.    In addition to the requirements of residential living, unit shall have an outdoor private area 
(patio, terrace, porch) of not less than 48 square feet in area; 

2.    The outdoor space shall be oriented towards the sun where possible; and 

3.    The area shall be screened or designed to provide privacy for the users of the space. 

4.    Where balconies are added to units, the balconies shall not be less than 48 square feet, if they 
are intended to be counted as private outdoor areas. 

Not applicable 

http://www.codepublishing.com/OR/WestLinn/CDC/WestLinnCDC55.html#55.110
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F.    Shared outdoor recreation areas. This section only applies to multi-family projects and projects with 
10 or more duplexes or single-family attached dwellings on lots under 4,000 square feet. In those cases, 
shared outdoor recreation areas are calculated on the duplexes or single-family attached dwellings only. 
It also applies to qualifying PUDs under the provisions of CDC 24.170. 

1.    In addition to the requirements of subsection E of this section, usable outdoor recreation 
space shall be provided in residential developments for the shared or common use of all the 
residents in the following amounts: 

a.    Studio up to and including two-bedroom units: 200 square feet per unit. 

b.    Three or more bedroom units: 300 square feet per unit. 

2.    The required recreation space may be provided as follows: 

a.    It may be all outdoor space; or 

b.    It may be part outdoor space and part indoor space; for example, an outdoor tennis 
court and indoor recreation room; and 

c.    Where some or all of the required recreation area is indoor, such as an indoor recreation 
room, then these indoor areas must be readily accessible to all residents of the development 
subject to clearly posted restrictions as to hours of operation and such regulations necessary 
for the safety of minors. 

d.    In considering the requirements of this subsection F, the emphasis shall be on usable 
recreation space. No single area of outdoor recreational space shall encompass an area of 
less than 250 square feet. All common outdoor recreational space shall be clearly delineated 
and readily identifiable as such. Small, marginal, and incidental lots or parcels of land are not 
usable recreation spaces. The location of outdoor recreation space should be integral to the 
overall design concept of the site and be free of hazards or constraints that would interfere 
with active recreation. 

3.    The shared space shall be readily observable to facilitate crime prevention and safety. 

Not applicable 

G.    Demarcation of public, semi-public, and private spaces. The structures and site improvements shall 
be designed so that public areas such as streets or public gathering places, semi-public areas, and 
private outdoor areas are clearly defined in order to establish persons having a right to be in the space, 
to provide for crime prevention, and to establish maintenance responsibility. These areas may be 
defined by: 

1.    A deck, patio, fence, low wall, hedge, or draping vine; 

2.    A trellis or arbor; 

3.    A change in level; 
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4.    A change in the texture of the path material; 

5.    Sign; or 

6.    Landscaping. 

Use of gates to demarcate the boundary between a public street and a private access driveway is 
prohibited. 

Not applicable 

H.    Public transit. 

1.    Provisions for public transit may be required where the site abuts an existing or planned 
public transit route. The required facilities shall be based on the following: 

a.    The location of other transit facilities in the area. 

b.    The size and type of the proposed development. 

c.    The rough proportionality between the impacts from the development and the required 
facility. 

2.    The required facilities shall be limited to such facilities as the following: 

a.    A waiting shelter with a bench surrounded by a three-sided covered structure, with 
transparency to allow easy surveillance of approaching buses. 

b.    A turnout area for loading and unloading designed per regional transit agency standards. 

c.    Hard-surface paths connecting the development to the waiting and boarding areas. 

d.    Regional transit agency standards shall, however, prevail if they supersede these 
standards. 

3.    The transit stop shall be located as close as possible to the main entrance to the shopping 
center, public or office building, or multi-family project. The entrance shall not be more than 200 
feet from the transit stop with a clearly identified pedestrian link. 

4.    All commercial business centers (over three acres) and multi-family projects (over 40 units) 
may be required to provide for the relocation of transit stops to the front of the site if the existing 
stop is within 200 to 400 yards of the site and the exaction is roughly proportional to the impact of 
the development. The commercial or multi-family project may be required to provide new 
facilities in those cases where the nearest stop is over 400 yards away. The transit stop shall be 
built per subsection (H)(2) of this section. 

There is no public transit serving this location. 

I.    Public facilities. An application may only be approved if adequate public facilities will be available to 
provide service to the property prior to occupancy. 



1.    Streets. Sufficient right-of-way and slope easement shall be dedicated to accommodate all 
abutting streets to be improved to the City’s Improvement Standards and Specifications. The City 
Engineer shall determine the appropriate level of street and traffic control improvements to be 
required, including any off-site street and traffic control improvements, based upon the 
transportation analysis submitted. The City Engineer’s determination of developer obligation, the 
extent of road improvement and City’s share, if any, of improvements and the timing of 
improvements shall be made based upon the City’s systems development charge ordinance and 
capital improvement program, and the rough proportionality between the impact of the 
development and the street improvements. 

In determining the appropriate sizing of the street in commercial, office, multi-family, and public 
settings, the street should be the minimum necessary to accommodate anticipated traffic load 
and needs and should provide substantial accommodations for pedestrians and bicyclists. Road 
and driveway alignment should consider and mitigate impacts on adjacent properties and in 
neighborhoods in terms of increased traffic loads, noise, vibrations, and glare. 

The realignment or redesign of roads shall consider how the proposal meets accepted engineering 
standards, enhances public safety, and favorably relates to adjacent lands and land uses. 
Consideration should also be given to selecting an alignment or design that minimizes or avoids 
hazard areas and loss of significant natural features (drainageways, wetlands, heavily forested 
areas, etc.) unless site mitigation can clearly produce a superior landscape in terms of shape, 
grades, and reforestation, and is fully consistent with applicable code restrictions regarding 
resource areas. 

Streets shall be installed per Chapter 85 CDC standards. The City Engineer has the authority to 
require that street widths match adjacent street widths. Sidewalks shall be installed per 
CDC 85.200(A)(3) for commercial and office projects, and CDC 85.200(A)(16) and 92.010(H) for 
residential projects, and applicable provisions of this chapter. Where streets bisect or traverse 
water resource areas (WRAs) the street width shall be reduced to the appropriate “constrained” 
cross-section width indicated in the TSP or alternate configurations which are appropriate to site 
conditions, minimize WRA disturbance or are consistent with an adopted transportation system 
plan. The street design shall also be consistent with habitat friendly provisions of CDC 32.060(I). 

Based upon the City Manager’s or Manager’s designee’s determination, the applicant shall 
construct or cause to be constructed, or contribute a proportionate share of the costs, for all 
necessary off-site improvements identified by the transportation analysis commissioned to 
address CDC 55.125 that are required to mitigate impacts from the proposed development. 
Proportionate share of the costs shall be determined by the City Manager or Manager’s designee, 
who shall assume that the proposed development provides improvements in rough proportion to 
identified impacts of the development. 

No changes proposed to the public street system serving the property. The public 
access easement across the site will be regraded to accommodate 90 degree head in 
parking along both sides of the easement and to accommodate storm collection and 
building access.  

2.    Storm detention and treatment and geologic hazards. Per the submittals required by 
CDC 55.130 and 92.010(E), all proposed storm detention and treatment facilities must comply 
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with the standards for the improvement of public and private drainage systems located in the 
West Linn Public Works Design Standards, there will be no adverse off-site impacts caused by the 
development (including impacts from increased intensity of runoff downstream or constrictions 
causing ponding upstream), and the applicant must provide sufficient factual data to support the 
conclusions of the submitted plan.    

It is proposed to provide onsite vegetative storm planters and basin to meet both water 
quality and detention requirements. The site will discharge to it’s current location reducing 
flows from the existing conditions with by meeting the detention requirement. The project 
is being redeveloped and those areas being redeveloped will be collected, treated and 
detained per the city storm drainage policy. It is understood that the onsite detention 
provision relieves the need for downstream analysis.   

 

Per the submittals required by CDC 55.130(E), the applicant must demonstrate that the proposed 
methods of rendering known or potential hazard sites safe for development, including proposed 
geotechnical remediation, are feasible and adequate to prevent landslides or other damage to 
property and safety. The review authority may impose conditions, including limits on type or 
intensity of land use, which it determines are necessary to mitigate known risks of landslides or 
property damage. 

3.    Municipal water. A registered civil engineer shall prepare a plan for the provision of water 
which demonstrates to the City Engineer’s satisfaction the availability of sufficient volume, 
capacity, and pressure to serve the proposed development’s domestic, commercial, and industrial 
fire flows. All plans will then be reviewed by the City Engineer. 

It is understood that sufficient water supply from the existing public water mains is adequate to 
meet the demand of the proposed projects.  

4.    Sanitary sewers. A registered civil engineer shall prepare a sewerage collection system plan 
which demonstrates sufficient on-site capacity to serve the proposed development. The City 
Engineer shall determine whether the existing City system has sufficient capacity to serve the 
development. 

It is understood that sufficient sanitary capacity from the existing public sanitary mains is 
adequate to meet the demand of the proposed projects.  

5.    Solid waste and recycling storage areas. Appropriately sized and located solid waste and 
recycling storage areas shall be provided. Metro standards shall be used. 

Waste collection areas are proposed for the ends of the east side parking drive aisles. 
Metro design standards shall be used to design these structures. 

J.    Crime prevention and safety/defensible space. 

1.    Windows shall be located so that areas vulnerable to crime can be surveyed by the occupants. 

Windows are oriented towards parking areas. 
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2.    Interior laundry and service areas shall be located in a way that they can be observed by 
others. 

All amenities are located in a way that they can be observed by others. 

3.    Mailboxes, recycling, and solid waste facilities shall be located in lighted areas having 
vehicular or pedestrian traffic. 

Site lighting is designed for trash areas and pedestrian circulation. 

4.    The exterior lighting levels shall be selected and the angles shall be oriented towards areas 
vulnerable to crime. 

Site lighting has been selected and angles have been oriented towards areas 
vulnerable to crime.  

5.    Light fixtures shall be provided in areas having heavy pedestrian or vehicular traffic and in 
potentially dangerous areas such as parking lots, stairs, ramps, and abrupt grade changes. 

Light fixtures are shown in areas of pedestrian and vehicular traffic, and in potentially 
dangerous areas such as parking lots, stairs, ramps, and abrupt grade changes. 

6.    Fixtures shall be placed at a height so that light patterns overlap at a height of seven feet 
which is sufficient to illuminate a person. All commercial, industrial, residential, and public facility 
projects undergoing design review shall use low or high pressure sodium bulbs and be able to 
demonstrate effective shielding so that the light is directed downwards rather than omni-
directional. Omni-directional lights of an ornamental nature may be used in general commercial 
districts only. 

The design of the site lighting includes the selection dark sky compliant LED 
luminaires.  The luminaires will be equipped with shields that minimize glare, reduces 
light trespass and skyglow.  No light will be emitted about 180  degrees. The lighting 
has been laid out to provide overlapping vertical illumination at 7’ above grade which 
will be sufficient to illuminate a person.  

7.    Lines of sight shall be reasonably established so that the development site is visible to police 
and residents. 

Lines of sight have been established so that the development site is visible to police 
and occupants. 

8.    Security fences for utilities (e.g., power transformers, pump stations, pipeline control 
equipment, etc.) or wireless communication facilities may be up to eight feet tall in order to 
protect public safety. No variances are required regardless of location. 

Not applicable. 

K.    Provisions for persons with disabilities. 



1.    The needs of a person with a disability shall be provided for. Accessible routes shall be 
provided between all buildings and accessible site facilities. The accessible route shall be the most 
practical direct route between accessible building entries, accessible site facilities, and the 
accessible entry to the site. An accessible route shall connect to the public right-of-way and to at 
least one on-site or adjacent transit stop (if the area is served by transit). All facilities shall 
conform to, or exceed, the Americans with Disabilities Act (ADA) standards, including those 
included in the Uniform Building Code. 

Accessible routes are proposed between all buildings and accessible site facilities. 

L.    Signs. 

1.    Based on considerations of crime prevention and the needs of emergency vehicles, a system 
of signs for identifying the location of each residential unit, store, or industry shall be established. 

The building units shall be numbered for emergency identification.  A monument sign 
is proposed at the development entry landscaping to help with way-finding. 

2.    The signs, graphics, and letter styles shall be designed to be compatible with surrounding 
development, to contribute to a sense of project identity, or, when appropriate, to reflect a sense 
of the history of the area and the architectural style. 

Signs, graphics, and letter styles shall be designed to be compatible with surrounding 
development 

3.    The sign graphics and letter styles shall announce, inform, and designate particular areas or 
uses as simply and clearly as possible. 

Sign graphics and letter styles shall announce, inform, and designate particular areas 
or uses as simply and clearly as possible. 

4.    The signs shall not obscure vehicle driver’s sight distance. 

The monument sign is not proposed in a location that would block site lines to 
vehicular circulation. 

5.    Signs indicating future use shall be installed on land dedicated for public facilities (e.g., parks, 
water reservoir, fire halls, etc.). 

  Not applicable. 

6.    Signs and appropriate traffic control devices and markings shall be installed or painted in the 
driveway and parking lot areas to identify bicycle and pedestrian routes. 

Signs and appropriate traffic control devices and markings shall be installed or painted in the 
driveway and parking lot areas to identify bicycle and pedestrian routes. 

M.    Utilities. The developer shall make necessary arrangements with utility companies or other persons 
or corporations affected for the installation of underground lines and facilities. Electrical lines and other 



wires, including but not limited to communication, street lighting, and cable television, shall be placed 
underground, as practical. The design standards of Tables 1 and 2 above, and of subsection 5.487 of the 
West Linn Municipal Code relative to existing high ambient noise levels shall apply to this section. 

The project shall be designed to meet the CDC standards for utilities. 

N.    Wireless communication facilities (WCFs). (This section only applicable to WCFs.) WCFs as defined in 
Chapter 57 CDC may be required to go through Class I or Class II design review. The approval criteria for 
Class I design review is that the visual impact of the WCF shall be minimal to the extent allowed by 
Chapter 57 CDC. Stealth designs shall be sufficiently camouflaged so that they are not easily seen by 
passersby in the public right-of-way or from any adjoining residential unit. WCFs that are classified as 
Class II design review must respond to all of the approval criteria of this chapter. 

The project shall be designed to meet the CDC standards for WCFs. 

O.    Refuse and recycling standards. 

1.    All commercial, industrial and multi-family developments over five units requiring Class II 
design review shall comply with the standards set forth in these provisions. Modifications to these 
provisions may be permitted if the Planning Commission determines that the changes are 
consistent with the purpose of these provisions and the City receives written evidence from the 
local franchised solid waste and recycling firm that they are in agreement with the proposed 
modifications. 

The project shall be designed to meet the CDC standards for refuse and recycling. No 
modifications proposed. 

2.    Compactors, containers, and drop boxes shall be located on a level Portland cement concrete 
pad, a minimum of four inches thick, at ground elevation or other location compatible with the 
local franchise collection firm’s equipment at the time of construction. The pad shall be designed 
to discharge surface water runoff to avoid ponding. 

Compactors, containers, and drop boxes shall be located on a level Portland cement 
concrete pad, a minimum of four inches thick, at ground elevation or other location 
compatible with the local franchise collection firm’s equipment at the time of 
construction. The pad shall be designed to discharge surface water runoff to avoid 
ponding. 

3.    Recycling and solid waste service areas. 

The project shall be designed to meet the Recycling and solid waste standards. 

a.    Recycling receptacles shall be designed and located to serve the collection 
requirements for the specific type of material. Recycling receptacles shall be designed 
and located to serve the collection requirements for the specific type of material. 

b.    The recycling area shall be located in close proximity to the garbage container areas 
and be accessible to the local franchised collection firm’s equipment. The recycling area 
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shall be located in close proximity to the garbage container areas and be accessible to 
the local franchised collection firm’s equipment. 

c.    Recycling receptacles or shelters located outside a structure shall have lids and be 
covered by a roof constructed of water and insect-resistive material. The maintenance 
of enclosures, receptacles and shelters is the responsibility of the property owner. 
Recycling receptacles shall be shelted in the trash corral east of the building. The bins 
will have lids and the structure shall be covered. The maintenance of enclosures, 
receptacles and shelters will be the responsibility of the property owner. 

d.    The location of the recycling area and method of storage shall be approved by the 
local fire marshal. Shall be reviewed during building permit submittal. 

e.    Recycling and solid waste service areas shall be at ground level and/or otherwise 
accessible to the franchised solid waste and recycling collection firm. Recycling and 
solid waste service areas shall be at ground level. 

f.    Recycling and solid waste service areas shall be used only for purposes of storing 
solid waste and recyclable materials and shall not be a general storage area to store 
personal belongings of tenants, lessees, property management or owners of the 
development or premises. Recycling and solid waste service areas shall be used only 
for purposes of storing solid waste and recyclable materials and shall not be a general 
storage area to store personal belongings of tenants, lessees, property management 
or owners of the development or premises. 

g.    Recyclable material service areas shall be maintained in a clean and safe condition. 
Recyclable material service areas shall be maintained in a clean and safe condition. 

4.    Special wastes or recyclable materials. 

The project shall be designed to meet the Special wastes or recyclable materials standards. 

a.    Environmentally hazardous wastes defined in ORS 466.005 shall be located, 
prepared, stored, maintained, collected, transported, and disposed in a manner 
acceptable to the Oregon Department of Environmental Quality. No hazardous 
materials will be allowed to be stored, maintained, collected, transported, or disposed 
at this site. 

b.    Containers used to store cooking oils, grease or animal renderings for recycling or 
disposal shall not be located in the principal recyclable materials or solid waste storage 
areas. These materials shall be stored in a separate storage area designed for such 
purpose. 

Containers used to store cooking oils, grease or animal renderings for recycling or 
disposal shall not be located in the principal recyclable materials or solid waste 
storage areas, or anywhere on site. 

5.    Screening and buffering. 

http://www.codepublishing.com/cgi-bin/ors.pl?cite=466.005


a.    Enclosures shall include a curbed landscape area at least three feet in width on the sides 
and rear. Landscaping shall include, at a minimum, a continuous hedge maintained at a 
height of 36 inches. 

 See landscape plans. 

b.    Placement of enclosures adjacent to residentially zoned property and along street 
frontages is strongly discouraged. They shall be located so as to conceal them from public 
view to the maximum extent possible. 

See landscape plans.  Criteria met. 

c.    All dumpsters and other trash containers shall be completely screened on all four sides 
with an enclosure that is comprised of a durable material such as masonry with a finish that 
is architecturally compatible with the project. Chain link fencing, with or without slats, will 
not be allowed. 

Trash enclosures shall be constructed with concrete masonry units designed to be 
compatible with primary buildings. 

6.    Litter receptacles. 

a.    Location. Litter receptacles may not encroach upon the minimum required walkway 
widths. 

Litter receptacles shall not encroach upon the minimum required walkway widths. 

b.    Litter receptacles may not be located within public rights-of-way except as permitted 
through an agreement with the City in a manner acceptable to the City Attorney or his/her 
designee. 

Litter receptacles shall not be located within the ROW. 

c.    Number. The number and location of proposed litter receptacles shall be based on the 
type and size of the proposed uses. However, at a minimum, for non-residential uses, at 
least one external litter receptacle shall be provided for every 25 parking spaces for first 100 
spaces, plus one receptacle for every additional 100 spaces.  

 21 parking stalls are proposed. 1 litter receptacles is proposed. See landscape plans. 

55.110 SITE ANALYSIS 

The site analysis shall include: 

A.    A vicinity map showing the location of the property in relation to adjacent properties, roads, 
pedestrian and bike ways, transit stops and utility access.  Included on Cover Sheet. 

B.    A site analysis on a drawing at a suitable scale (in order of preference, one inch equals 10 feet to 
one inch equals 30 feet) which shows: 



1.    The property boundaries, dimensions, and gross area. 

2.    Contour lines at the following minimum intervals: 

a.    Two-foot intervals for slopes from zero to 25 percent; and 

b.    Five- or 10-foot intervals for slopes in excess of 25 percent. 

3.    Tables and maps identifying acreage, location and type of development constraints due to site 
characteristics such as slope, drainage and geologic hazards, including a slope analysis which 
identifies portions of the site according to the land types (I, II, III and IV) defined in 
Chapter 02 CDC. 

4.    The location and width of adjoining streets. 

5.    The drainage patterns and drainage courses on the site and on adjacent lands. 

6.    Potential natural hazard areas including: 

a.    Floodplain areas pursuant to the site’s applicable FEMA Flood Map panel; 

b.    Water resource areas as defined by Chapter 32 CDC; 

c.    Landslide areas designated by the Natural Hazard Mitigation Plan, Map 16; and 

d.    Landslide vulnerable analysis areas, designated by the Natural Hazard Mitigation Plan, 
Map 17. 

7.    Resource areas including: 

a.    Wetlands; 

b.    Riparian corridors; 

c.     Streams, including intermittent and ephemeral streams; 

d.     Habitat conservation areas; and 

e.     Large rock outcroppings. 

8.    Potential historic landmarks and registered archaeological sites. The existence of such sites on 
the property shall be verified from records maintained by the Community Development 
Department and other recognized sources. 

9.    Identification information including the name and address of the owner, developer, project 
designer, lineal scale and north arrow. 

10.    Identify Type I and II lands in map form. Provide a table which identifies square footage of 
Type I and II lands also as percentage of total site square footage.  
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55.120 SITE PLAN 

The submitted site plan is at the same scale as the site analysis and shows: 

A.    The entire property and the surrounding property to a distance sufficient to determine the 
relationship between the applicant’s property and proposed development and adjacent 
property and development. 

B.    Boundary lines and dimensions for the perimeter of the property and the dimensions for all 
proposed lot or parcel lines. 

C.    Streams and stream corridors. 

D.    Identification information, including the name and address of the owner, developer, project 
designer, lineal scale and north arrow. 

E.    The location, dimensions, and names of all existing and proposed streets, public pathways, 
easements on adjacent properties and on the site, and all associated rights-of-way. 

F.    The location, dimensions and setback distances of all: 

1.    Existing and proposed structures, improvements, and utility facilities on site; and 

2.    Existing structures and driveways on adjoining properties. 

G.    The location and dimensions of: 

1.    The entrances and exits to the site; 

2.    The parking and circulation areas; 

3.    Areas for waste disposal, recycling, loading, and delivery; 

4.    Pedestrian and bicycle routes, including designated routes, through parking lots and to 
adjacent rights-of-way; 

5.    On-site outdoor recreation spaces and common areas; 

6.    All utilities, including stormwater detention and treatment; and 

7.    Sign locations. 

H.    The location of areas to be landscaped. (Ord. 1442, 1999; Ord. 1613 § 14, 2013; Ord. 1622 § 28, 
2014; Ord. 1636 § 39, 2014) 

55.125 TRANSPORTATION ANALYSIS 

Included in DR submittal. 

55.130 GRADING AND DRAINAGE PLANS 



A registered civil engineer has prepared a conceptual grading plan and a storm detention and 
treatment plan pursuant to CDC 92.010(E), at a scale sufficient to evaluate all aspects of the 
proposal, and a statement that demonstrates: 

A.    The location and extent to which grading will take place indicating general contour lines, 
slope ratios, slope stabilization proposals, and location and height of retaining walls, if 
proposed. 

B.    All proposed storm detention and treatment facilities comply with the standards for the 
improvement of public and private drainage systems located in the West Linn Public Works 
Design Standards. 

C.    There is sufficient factual data to support the conclusions of the plan. 

D.    Per CDC 99.035, the Planning Director may require the information in subsections A, B and C 
of this section for Type IV lands if the information is needed to properly evaluate the proposed 
site plan. 

E.     A geologic report is attached.  

F.    Identification information, including the name and address of the owner, developer, project 
designer, and the project engineer. Included on Cover Sheet 

55.140 ARCHITECTURAL DRAWINGS 

Architectural drawings shall be submitted showing: 

A.    Building elevations and sections tied to curb elevation;  Shown schematically on plans.  To 
be refined through design development. 

B.    Building materials: color and type;  Shown on attached Material Board. 

C.    The name of the architect or designer. Included on Cover Sheet 

55.150 LANDSCAPE PLAN 

This section does not apply to detached single-family residential subdivisions or partitions, or up to two 
duplexes or single-family attached dwellings. 

A.    The landscape plan shall be prepared and shall show the following: 

1.    Preliminary underground irrigation system, if proposed;  Irrigation to be design-build. 

2.    The location and height of fences and other buffering of screening materials, if proposed; No 
fencing currently proposed. 

3.    The location of terraces, decks, patios, shelters, and play areas, if proposed; Shown on plans. 
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4.    The location, size, and species of the existing and proposed plant materials, if proposed; 
Shown on plans.  

5.    Building and pavement outlines. Shown on plans. 

B.    The landscape plan shall be accompanied by: 

1.    The erosion controls that will be used, if necessary; See civil plans 

2.    Planting list; Shown on plans. 

3.    Supplemental information as required by the Planning Director or City Arborist. N/A 
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Structural ● Civil Engineers  

 
Edge Development           September 13, 2018 
735 SW 20th Place, Suite 220       Revised: November 28, 2018  
Portland, OR 97205 
 
RE: 8th Court Commercial Preliminary “Storm Drainage Narrative and Analysis Report” 
 

Dear Mr. Bruin, 
 
At your request, WDY, Inc. has completed the following storm drainage calculations for the 2180 
8th Court project in West Linn, Oregon. The purpose of this report is to show the analysis and 
design of storm water, water quality and detention systems utilizing City of Portland style Storm 
Planters also known as “rain gardens” to provide detention and water quality for all new and 
redeveloped impervious areas. The storm drainage detention and water quality systems are 
designed per the City of West Linn’s Design Standards for Storm Drain Requirements. The 
water quality standards meet the 2016 City of Portland’s Stormwater Management Manual 
(SWMM) which the City of West Linn accepts for water quality design standards. Rain fall 
intensities were provided by the City of West Linn and utilized in a Performance Approach 
Engineered analysis for both detention and water quality for each planter.  
 
Site Existing Conditions 
The existing site is currently one tax lot that consists of one building, concrete walkways, 
asphalt paved parking and landscaping. The south property line abuts Willamette Falls Drive. 
The site slopes relatively steeply down from Willamette Falls Drive north right of way to the 
north to the top of an existing 3 foot to 4 foot tall rock retaining wall at the base of the slope. The 
north property line has a bank that slopes down to the north to the flow line of existing public 
regional drainage conveyance ditch that s within a sensitive area buffer zone. The remaining 
area of the lot is generally flat with the overall slopes less than 5% that drain runoff to existing 
catch basins which are connected to an existing public storm conveyance pipe that exists in a 
public easement. The entire 8th Court business park east of 10th street drains to this shared 
public storm main and discharges into the regional drainage ditch. The drainage ditch conveys 
storm runoff to an existing public water quality and retention basin that is adjacent to and east of 
the subject project site. The water quality and retention are presumed to be constructed with a 
liner with a perforated pipe below the surface growing media that ultiamtly collects all runoff and 
then discharges through a concrete ditch inlet into an existing public 12” diameter PVC pipe that 
out falls into Bernert Creek approximately 200 feet east of the subject project site. Bernert Creek 
collects and conveys over 100 acres of upstream and downstream storm water, is a major 
drainage way and eventually discharges directly into the Willamette River about 3,800 feet 
downs stream. Bernert Creek does not appear to have a history of flooding and is not a FEMA 
listed floodway.  
 
Proposed New Site Development: 
The proposed development will partition the one property into two separate tax lots. The 
proposed partition will split the existing 24 ft wide shared public access easement that runs 
through the middle of the site. The Parcel 1 north lot will remain a private parking lot with 
independent catch basins that connect to the existing public drainage system. No work is 
proposed on the north lot other than to cross the lot with new storm drainage conveyance pipe 
to discharge the Parcel 2 south lot storm runoff to the existing public conveyance system. The 
total area of the north lot is approximately 23,142 sf with 18,270 sf of impervious area and 4,872 
sf of pervious area to remain undisturbed.  
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The Parcel 2 south lot proposes to construct and approximately 2,777 sf medical office building 
and 1,494 sf of retail space. The west existing parking area is proposed to remain undisturbed 
but new curb and sidewalk will be installed along the west building wall from the existing public 
pedestrian stair to the north edge of the proposed development. New paved parking along the 
north and east sides of the building is proposed along with sidewalks. All new or redeveloped 
impervious area will drain to one of the three new storm planters designed to provide water 
quality and detention to meet City of West Linn storm water policies.  
 
Planter-1: 
Planter 1 is a standard concrete wall flat bottom storm planter that is approximately 546 sf in 
area. The total storage depth will be 1.3 feet. Pavement and sidewalks will surface drain to the 
storm planter with curb cuts. Roof drains from the 1,494 sf building will discharge directly into 
the planter. See sheet STM-6 & STM-7 for a summary of the detention and water quality 
analysis and STM-9 thru STM-26 for the HydronCAD output analysis. This planter will be 
directly connected to the existing public storm main that crosses the west property line of the 
north Parcel 1 which ultimately discharges into the existing public conveyance ditch that 
conveys stormwater through the downstream existing water quality and retention facility. The 
planter is designed for water quality and detention.  
 
Planter-2: 
Planter 2 is standard concrete flat bottom storm planter that is approximately 179 sf in area. The 
total storage depth is 1.6 feet. Pavement and sidewalks will surface drain to the storm planter 
with curb cuts. This planter is not proposed to receive any roof area. See sheet STM-6 & STM-7 
for a summary of the detention and water quality analysis and STM-27 thru STM-44 for the 
HydronCAD output analysis. This planter proposes a new outfall conveyance pipe that crosses 
along the east property line of the north Parcel 1 lot and will discharge into the existing public 
conveyance ditch that conveys stormwater through the downstream existing water quality and 
retention facility. The planter is designed for water quality and detention.  
 
Planter-3: 
Planter 3 is a storm planter basin with 3H:1V side slopes. The total top of basin foot print is 552 
sf and the bottom area is 160 sf. The total storage depth is 1.15 feet with the total depth of the 
planter being 1.5 feet. Roof water from the 2,777 sf building will directly discharge to this 
planter. See sheet STM-6 & STM-7 for a summary of the detention and water quality analysis 
and STM-45 thru STM-62 for the HydronCAD output analysis. This planter proposes a new 
outfall conveyance pipe that crosses along the east property line of the north Parcel 1 lot and 
will discharge into the existing public conveyance ditch that conveys stormwater through the 
downstream existing water quality and retention facility. The planter is designed for water quality 
and detention.  
 
The stormwater detention design for each planter is per the City of West Linn and City of 
Portland’s stormwater standards and design guidelines. Each storm facility is a “Flow-Thru” type 
facility. The site is underlain by silty loam soil and does not percolate very well. The City of West 
Linn requires the 2, 5, 10 and 25-year post developed stormwater runoff rates to the be 
detained to their respective pre-developed runoff rates. The water quality requirement is per the 
City of Portland which is to treat 90 percent of the average annual runoff volume. This is 
achieved by treating the predetermined runoff rate from a 0.83 inch over 24-hour volume storm. 
The analysis for each storm planter was conducted using HydroCAD Version 10.00 with an 
engineered performance approach.  
 
Sincerely,    
Chris DesLauriers, PE 
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6443 SW Beaverton-Hillsdale Hwy, suite 210 ● Portland, OR 97221 ● ph: 503.203.8111 ● fx: 503.203.8122 ● www.wdyi.com 

Structural ● Civil Engineers 

SITE STORM DRAINAGE DESIGN CRITERIA 
  Design Manuals: 

o Water quality and detention designed per City of West Linn’s Design 

Standards for Storm Drain Requirements.  

o The City of West Linn accepts the City of Portland’s 2016 Stormwater 

Management Manual (SWMM) for water quality standards. 

 Santa Barbara Unit Hydrograph Method NRCS Type 1A 24-hour storm distribution design. 

Rainfall Depths Provided By City of West Linn Engineering Deparment. 

 

 

 

 

 

 

 

        

 Pre-developed Conditions: 

o USDA Web Soil Survey Existing Hydrologic Soil Group C Woodburn Silt Loam, 

Open Space, Assumed Poor Condition Grass Cover <50%; Curve Number (CN) = 

86 

 Proposed Conditions: 

o Impervious areas are analyzed with runoff CN = 98 

o Landscaping areas are analyzed with CN = 86 

 Detention Design: the design for detention facilities per the City of West Linn’s Design 

Standards are to detain flows as follows: 

o 2 year post-developed   2 year pre-developed 

o 5 year post-developed  5 year pre-developed 

o 10 year post-developed  10 year pre-developed 

o 25 year post-developed  25 year pre-developed 

o Convey the 100-yr storm safely without causing damage to downstream property. 

o See STM-8 for Tc calculations (5 minute minimum per City of West Linn Design 

Standards, Formula per City of Portland BES and 2016 City of Portland’s SWMM) 

 Water Quality Design: the design for water quality adheres to the 2016 City of Portland’s 

SWMM: 

o Treat 90 percent of the average annual runoff volume 

o Predetermined water quality rainfall intensity of 0.83 inch over 24 hours to develop 

the maximum water quality flow.  

 

Storm Event Rainfall Depth 

2-yr 2.5 in 

5-yr 3.0 in 

10-yr 3.4 in 

25-yr 3.9 in 

100-yr 4.5 in 

Water Quality 0.83 in 

STM-5
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Structural ● Civil Engineers 

 

TRIBUTARY AREAS 
 Total Existing Parcel 1 and Parcel 2 lot Area = 45,477 sf = 1.04 sf 

o Existing Conditions 

 Impervious = 34,905 sf 

o AC & Concrete = 40,011 sf 

o Roof = 5,106 sf 

o Pervious Landscapin = 10,572 sf 

 Parcel #1 Proposed Conditions: Total Area = 23,142 sf 

o Parcel #1 Existing Impervious Area = 18,270 sf, to remain 

o Parcel #1 Existing Pervious Area (Landscaping & Native) = 4,872 sf, to remain 

 

 Parcel #2 Proposed Conditions: Total Area = 22,335 sf 

o Planter #1 = 546 sf 

 Pavement/Concrete =  5,146 sf 

 Roof = 1,494 sf 

o Planter #2 = 197 sf 

 Pavement/Concrete =  2,206 sf 

 Landscape = 650 sf 

o Planter Basin #3 = Bottom Area = 160sf; Top Area = 552 sf 

 Roof = 2,777 sf 

 Landscape = 3,811 sf 

o Existing Pavement Area to remain undisturbed = 5,508 sf.  
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Structural ● Civil Engineers 

SUMMARY OF STORM DESIGN 

Planter #1: Summary of Detention Design Release Rates  

 

 

 

 

 
 

*The Discharge to Drainage Ditch is the rate at which water is being released into the existing drainage ditch. 

• See HydroCAD print-outs for supporting information of storm design. 

 
Planter #2: Summary of Detention Design Release Rates  

 

 

 

 

 
 

*The Discharge to Drainage Ditch is the rate at which water is being released into the existing drainage ditch. 

• See HydroCAD print-outs for supporting information of storm design. 
 
Planter #3: Summary of Detention Design Release Rates  

 

 

 

 

 
 

*The Discharge to Drainage Ditch is the rate at which water is being released into the existing drainage ditch. 

• See HydroCAD print-outs for supporting information of storm design. 

Storm Even 

Pre-Developed 

Runoff 

Post-Developed 

Runoff 

Target Rate Discharge to 

Drainage Ditch* 

Peak Elevation 

WQ 0.001 cfs 0.02 cfs 0.02 cfs 0.001 cfs 143.40 ft 

2-yr 0.04 cfs 0.09 cfs 0.04 cfs 0.01 cfs 144.31 ft 

5-yr 0.06 cfs 0.11 cfs 0.06 cfs 0.02 cfs 144.32 ft 

10-yr 0.07 cfs 0.12 cfs 0.07 cfs 0.04 cfs 144.33 ft 

25-yr 0.09 cfs 0.14 cfs 0.09 cfs 0.08 cfs 144.35 ft 

100-yr 0.11 cfs 0.16 cfs N/A 0.15 cfs 144.38 ft 

Storm Even 

Pre-Developed 

Runoff 

Post-Developed 

Runoff 

Target Rate Discharge to 

Drainage Ditch* 

Peak Elevation 

WQ 0.001 cfs 0.02 cfs 0.02 0.0005 cfs 143.68 ft 

2-yr 0.02 cfs 0.52 cfs 0.02 cfs 0.01 cfs 144.61 ft 

5-yr 0.02 cfs 0.64 cfs 0.02 cfs 0.02 cfs 144.61 ft 

10-yr 0.03 cfs 0.67 cfs 0.03 cfs 0.02 cfs 144.62 ft 

25-yr 0.04 cfs 0.06 cfs 0.04 cfs 0.04 cfs 144.63 ft 

100-yr 0.05 cfs 0.07 cfs N/A 0.06 cfs 144.64 ft 

Storm Even 

Pre-Developed 

Runoff 

Post-Developed 

Runoff 

Target Rate Discharge to 

Drainage Ditch* 

Peak Elevation 

WQ 0.001 cfs 0.01 cfs 0.01 cfs 0.002 cfs 144.23 ft 

2-yr 0.04 cfs 0.06 cfs 0.04 cfs 0.01 cfs 145.02 ft 

5-yr 0.06 cfs 0.08 cfs 0.06 cfs 0.02 cfs 145.16 ft 

10-yr 0.07 cfs 0.09 cfs 0.07 cfs 0.04 cfs 145.17 ft 

25-yr 0.09 cfs 0.11 cfs 0.09 cfs 0.09 cfs 145.20 ft 

100-yr 0.11 cfs 0.13 cfs N/A 0.13 cfs 145.22 ft 

STM-7
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Structural ● Civil Engineers 

CONVEYANCE CALCULATIONS 
 

• Pipe Capacity Equation 
  

o Qmax =   1.486 x A x R2/3 x S1/2     
n 

o A = Area; R = Hydraulic Radius; S = Slope; n = Manning’s Roughness Coefficient  
 

• Conveyance for Planter 2 & Planter 3 worst case Site Runoff 
o 8” dia. where n = 0.013, A = 0.785 sf, R = 0.250 ft, S = 0.005 
o Qmax = 0.854 cfs > Q100-yr= 0.13+0.07=0.20 cfs OK 
o 8” dia. pipe size (min) at 1.0% slope (min) for entire site stormwater runoff conveyance 

 

TIME OF CONCENTRATION 
 

• Time of Concentration Tc for Pre-Developed Conditions: 
 
Pre-Developed Sheet Flow: 
L = 100’   T1 =    0.42 (0.24 x 100) 0.8     = 11.19 MIN 
P = 1.58 in        1.58 x (0.05)0.4 
S = 5% 
n = 0.24 

 
 
Pre-Developed Tc = 11.19 = 11.2 min; Use 11.2 MIN  

 

• Time of Concentration Tc for Post-Developed Conditions: 
 

Post-Developed Sheet Flow: 
L =100’   T1 =    0.42 (0.011 x 100)0.8     = 1.37 MIN 
P = 1.58 in              1.58 x (0.02)0.4 
S = 2.0% 
n = 0.011 
 
Post-Developed Pipe Flow: 
L = 126’       T2 =       126     518 MIN 
V = 4.05 fps               60 x 4.05 
S = 2.0% 
6” dia. pipe 
n=0.013 

 
Post-Developed Tc = 1.37 + 0.518 = 1.888 min; Use 5 MIN  

STM-8
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Subcatchment P-1: Pre-Developed
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Pond 1P: Planter #1
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Summary for Pond 1P: Planter #1

Inflow Area = 6,640 sf,100.00% Impervious,  Inflow Depth = 0.63"    for  WQVOL event
Inflow = 0.02 cfs @ 7.91 hrs,  Volume= 347 cf
Outflow = 0.00 cfs @ 23.41 hrs,  Volume= 142 cf,  Atten= 90%,  Lag= 930.0 min
Primary = 0.00 cfs @ 23.41 hrs,  Volume= 142 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-26.00 hrs, dt= 0.01 hrs / 9
Peak Elev= 143.40' @ 23.41 hrs   Surf.Area= 546 sf   Storage= 221 cf

Plug-Flow detention time= 607.2 min calculated for 142 cf (41% of inflow)
Center-of-Mass det. time= 316.3 min ( 1,040.0 - 723.7 )

Volume Invert Avail.Storage Storage Description

#1 143.00' 819 cf 10.00'W x 54.60'L x 1.50'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 143.00' 2.000 in/hr Exfiltration over Wetted area above 143.00'   
Excluded Wetted area = 546 sf   

#2 Primary 144.30' 8.0" Horiz. Overflow    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 23.41 hrs  HW=143.40'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)
2=Overflow  ( Controls 0.00 cfs)

STM-11
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Subcatchment P-1: Pre-Developed
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Type IA 24-hr

2 yr Rainfall=2.50"

Runoff Area=6,640 sf

Runoff Volume=688 cf
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Tc=11.0 min

CN=86/0

0.04 cfs
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Pond 1P: Planter #1
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Summary for Pond 1P: Planter #1

Inflow Area = 6,640 sf,100.00% Impervious,  Inflow Depth = 2.27"    for  2 yr event
Inflow = 0.09 cfs @ 7.88 hrs,  Volume= 1,256 cf
Outflow = 0.01 cfs @ 14.67 hrs,  Volume= 599 cf,  Atten= 86%,  Lag= 407.5 min
Primary = 0.01 cfs @ 14.67 hrs,  Volume= 599 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-26.00 hrs, dt= 0.01 hrs / 9
Peak Elev= 144.31' @ 14.67 hrs   Surf.Area= 546 sf   Storage= 714 cf

Plug-Flow detention time= 601.1 min calculated for 599 cf (48% of inflow)
Center-of-Mass det. time= 329.2 min ( 1,001.8 - 672.6 )

Volume Invert Avail.Storage Storage Description

#1 143.00' 819 cf 10.00'W x 54.60'L x 1.50'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 143.00' 2.000 in/hr Exfiltration over Wetted area above 143.00'   
Excluded Wetted area = 546 sf   

#2 Primary 144.30' 8.0" Horiz. Overflow    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.01 cfs @ 14.67 hrs  HW=144.31'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)
2=Overflow  (Weir Controls 0.00 cfs @ 0.29 fps)
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Subcatchment P-1: Pre-Developed
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Pond 1P: Planter #1
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Summary for Pond 1P: Planter #1

Inflow Area = 6,640 sf,100.00% Impervious,  Inflow Depth = 2.77"    for  5 yr event
Inflow = 0.11 cfs @ 7.88 hrs,  Volume= 1,532 cf
Outflow = 0.02 cfs @ 10.03 hrs,  Volume= 872 cf,  Atten= 78%,  Lag= 129.2 min
Primary = 0.02 cfs @ 10.03 hrs,  Volume= 872 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-26.00 hrs, dt= 0.01 hrs / 9
Peak Elev= 144.32' @ 10.03 hrs   Surf.Area= 546 sf   Storage= 719 cf

Plug-Flow detention time= 510.6 min calculated for 872 cf (57% of inflow)
Center-of-Mass det. time= 268.7 min ( 935.8 - 667.0 )

Volume Invert Avail.Storage Storage Description

#1 143.00' 819 cf 10.00'W x 54.60'L x 1.50'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 143.00' 2.000 in/hr Exfiltration over Wetted area above 143.00'   
Excluded Wetted area = 546 sf   

#2 Primary 144.30' 8.0" Horiz. Overflow    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.02 cfs @ 10.03 hrs  HW=144.32'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)
2=Overflow  (Weir Controls 0.02 cfs @ 0.43 fps)

STM-17
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  Printed  11/28/2018Prepared by Microsoft

HydroCAD® 10.00  s/n 07105  © 2011 HydroCAD Software Solutions LLC

Subcatchment P-1: Pre-Developed
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Type IA 24-hr

10 yr Rainfall=3.40"

Runoff Area=6,640 sf

Runoff Volume=1,112 cf

Runoff Depth=2.01"

Tc=11.0 min

CN=86/0

0.07 cfs
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Type IA 24-hr  10 yr Rainfall=3.40"18116_HydroCAD
  Printed  11/28/2018Prepared by Microsoft
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Pond 1P: Planter #1
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Type IA 24-hr  10 yr Rainfall=3.40"18116_HydroCAD
  Printed  11/28/2018Prepared by Microsoft

HydroCAD® 10.00  s/n 07105  © 2011 HydroCAD Software Solutions LLC

Summary for Pond 1P: Planter #1

Inflow Area = 6,640 sf,100.00% Impervious,  Inflow Depth = 3.17"    for  10 yr event
Inflow = 0.12 cfs @ 7.88 hrs,  Volume= 1,752 cf
Outflow = 0.04 cfs @ 8.85 hrs,  Volume= 1,092 cf,  Atten= 66%,  Lag= 58.3 min
Primary = 0.04 cfs @ 8.85 hrs,  Volume= 1,092 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-26.00 hrs, dt= 0.01 hrs / 9
Peak Elev= 144.33' @ 8.85 hrs   Surf.Area= 546 sf   Storage= 725 cf

Plug-Flow detention time= 450.6 min calculated for 1,092 cf (62% of inflow)
Center-of-Mass det. time= 229.1 min ( 892.7 - 663.6 )

Volume Invert Avail.Storage Storage Description

#1 143.00' 819 cf 10.00'W x 54.60'L x 1.50'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 143.00' 2.000 in/hr Exfiltration over Wetted area above 143.00'   
Excluded Wetted area = 546 sf   

#2 Primary 144.30' 8.0" Horiz. Overflow    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.04 cfs @ 8.85 hrs  HW=144.33'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)
2=Overflow  (Weir Controls 0.03 cfs @ 0.55 fps)

STM-20
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Subcatchment P-1: Pre-Developed
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Type IA 24-hr

25 yr Rainfall=3.90"

Runoff Area=6,640 sf

Runoff Volume=1,359 cf

Runoff Depth=2.46"

Tc=11.0 min

CN=86/0

0.09 cfs
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Pond 1P: Planter #1
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Type IA 24-hr  25 yr Rainfall=3.90"18116_HydroCAD
  Printed  11/28/2018Prepared by Microsoft

HydroCAD® 10.00  s/n 07105  © 2011 HydroCAD Software Solutions LLC

Summary for Pond 1P: Planter #1

Inflow Area = 6,640 sf,100.00% Impervious,  Inflow Depth = 3.67"    for  25 yr event
Inflow = 0.14 cfs @ 7.88 hrs,  Volume= 2,028 cf
Outflow = 0.08 cfs @ 8.22 hrs,  Volume= 1,367 cf,  Atten= 44%,  Lag= 20.4 min
Primary = 0.08 cfs @ 8.22 hrs,  Volume= 1,367 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-26.00 hrs, dt= 0.01 hrs / 9
Peak Elev= 144.35' @ 8.22 hrs   Surf.Area= 546 sf   Storage= 736 cf

Plug-Flow detention time= 393.6 min calculated for 1,366 cf (67% of inflow)
Center-of-Mass det. time= 194.1 min ( 854.2 - 660.1 )

Volume Invert Avail.Storage Storage Description

#1 143.00' 819 cf 10.00'W x 54.60'L x 1.50'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 143.00' 2.000 in/hr Exfiltration over Wetted area above 143.00'   
Excluded Wetted area = 546 sf   

#2 Primary 144.30' 8.0" Horiz. Overflow    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.08 cfs @ 8.22 hrs  HW=144.35'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)
2=Overflow  (Weir Controls 0.07 cfs @ 0.71 fps)
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Subcatchment P-1: Pre-Developed
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Type IA 24-hr

100 yr Rainfall=4.50"

Runoff Area=6,640 sf

Runoff Volume=1,662 cf

Runoff Depth=3.00"

Tc=11.0 min

CN=86/0

0.11 cfs
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  Printed  11/28/2018Prepared by Microsoft

HydroCAD® 10.00  s/n 07105  © 2011 HydroCAD Software Solutions LLC

Pond 1P: Planter #1
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Type IA 24-hr  100 yr Rainfall=4.50"18116_HydroCAD
  Printed  11/28/2018Prepared by Microsoft

HydroCAD® 10.00  s/n 07105  © 2011 HydroCAD Software Solutions LLC

Summary for Pond 1P: Planter #1

Inflow Area = 6,640 sf,100.00% Impervious,  Inflow Depth = 4.26"    for  100 yr event
Inflow = 0.16 cfs @ 7.88 hrs,  Volume= 2,359 cf
Outflow = 0.15 cfs @ 8.01 hrs,  Volume= 1,697 cf,  Atten= 6%,  Lag= 8.2 min
Primary = 0.15 cfs @ 8.01 hrs,  Volume= 1,697 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-26.00 hrs, dt= 0.01 hrs / 9
Peak Elev= 144.38' @ 8.01 hrs   Surf.Area= 546 sf   Storage= 751 cf

Plug-Flow detention time= 344.1 min calculated for 1,697 cf (72% of inflow)
Center-of-Mass det. time= 166.0 min ( 822.9 - 656.9 )

Volume Invert Avail.Storage Storage Description

#1 143.00' 819 cf 10.00'W x 54.60'L x 1.50'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 143.00' 2.000 in/hr Exfiltration over Wetted area above 143.00'   
Excluded Wetted area = 546 sf   

#2 Primary 144.30' 8.0" Horiz. Overflow    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.15 cfs @ 8.01 hrs  HW=144.38'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)
2=Overflow  (Weir Controls 0.14 cfs @ 0.90 fps)
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Subcatchment P-2: Pre-Developed
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Type IA 24-hr

WQVOL Rainfall=0.83"

Runoff Area=2,856 sf

Runoff Volume=28 cf

Runoff Depth=0.12"

Tc=11.0 min

CN=86/0

0.00 cfs
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Type IA 24-hr  WQVOL Rainfall=0.83"18116_HydroCAD
  Printed  11/28/2018Prepared by Microsoft
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Pond 2P: Planter #2
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Type IA 24-hr  WQVOL Rainfall=0.83"18116_HydroCAD
  Printed  11/28/2018Prepared by Microsoft

HydroCAD® 10.00  s/n 07105  © 2011 HydroCAD Software Solutions LLC

Summary for Pond 2P: Planter #2

Inflow Area = 2,856 sf, 77.24% Impervious,  Inflow Depth = 0.51"    for  WQVOL event
Inflow = 0.01 cfs @ 7.92 hrs,  Volume= 122 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-26.00 hrs, dt= 0.01 hrs / 9
Peak Elev= 143.68' @ 26.00 hrs   Surf.Area= 179 sf   Storage= 122 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description

#1 143.00' 322 cf 5.00'W x 35.80'L x 1.80'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 143.00' 2.000 in/hr Exfiltration over Surface area above 143.00'   
Excluded Surface area = 179 sf   

#2 Primary 144.60' 8.0" Horiz. Overflow    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=143.00'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)
2=Overflow  ( Controls 0.00 cfs)

STM-29
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  Printed  11/28/2018Prepared by Microsoft
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Subcatchment P-2: Pre-Developed
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Type IA 24-hr

2 yr Rainfall=2.50"

Runoff Area=2,856 sf

Runoff Volume=296 cf

Runoff Depth=1.24"

Tc=11.0 min

CN=86/0

0.02 cfs
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Type IA 24-hr  2 yr Rainfall=2.50"18116_HydroCAD
  Printed  11/28/2018Prepared by Microsoft
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Pond 2P: Planter #2
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Type IA 24-hr  2 yr Rainfall=2.50"18116_HydroCAD
  Printed  11/28/2018Prepared by Microsoft

HydroCAD® 10.00  s/n 07105  © 2011 HydroCAD Software Solutions LLC

Summary for Pond 2P: Planter #2

Inflow Area = 2,856 sf, 77.24% Impervious,  Inflow Depth = 2.04"    for  2 yr event
Inflow = 0.03 cfs @ 7.89 hrs,  Volume= 485 cf
Outflow = 0.01 cfs @ 12.52 hrs,  Volume= 198 cf,  Atten= 82%,  Lag= 277.6 min
Primary = 0.01 cfs @ 12.52 hrs,  Volume= 198 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-26.00 hrs, dt= 0.01 hrs / 9
Peak Elev= 144.61' @ 12.52 hrs   Surf.Area= 179 sf   Storage= 288 cf

Plug-Flow detention time= 640.4 min calculated for 198 cf (41% of inflow)
Center-of-Mass det. time= 343.9 min ( 1,034.4 - 690.5 )

Volume Invert Avail.Storage Storage Description

#1 143.00' 322 cf 5.00'W x 35.80'L x 1.80'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 143.00' 2.000 in/hr Exfiltration over Surface area above 143.00'   
Excluded Surface area = 179 sf   

#2 Primary 144.60' 8.0" Horiz. Overflow    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.01 cfs @ 12.52 hrs  HW=144.61'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)
2=Overflow  (Weir Controls 0.01 cfs @ 0.31 fps)
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  Printed  11/28/2018Prepared by Microsoft

HydroCAD® 10.00  s/n 07105  © 2011 HydroCAD Software Solutions LLC

Subcatchment P-2: Pre-Developed
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Type IA 24-hr

5 yr Rainfall=3.00"

Runoff Area=2,856 sf

Runoff Volume=396 cf

Runoff Depth=1.66"

Tc=11.0 min

CN=86/0

0.02 cfs
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Type IA 24-hr  5 yr Rainfall=3.00"18116_HydroCAD
  Printed  11/28/2018Prepared by Microsoft

HydroCAD® 10.00  s/n 07105  © 2011 HydroCAD Software Solutions LLC

Pond 2P: Planter #2
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Type IA 24-hr  5 yr Rainfall=3.00"18116_HydroCAD
  Printed  11/28/2018Prepared by Microsoft

HydroCAD® 10.00  s/n 07105  © 2011 HydroCAD Software Solutions LLC

Summary for Pond 2P: Planter #2

Inflow Area = 2,856 sf, 77.24% Impervious,  Inflow Depth = 2.52"    for  5 yr event
Inflow = 0.04 cfs @ 7.89 hrs,  Volume= 599 cf
Outflow = 0.01 cfs @ 9.64 hrs,  Volume= 313 cf,  Atten= 75%,  Lag= 105.0 min
Primary = 0.01 cfs @ 9.64 hrs,  Volume= 313 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-26.00 hrs, dt= 0.01 hrs / 9
Peak Elev= 144.61' @ 9.64 hrs   Surf.Area= 179 sf   Storage= 289 cf

Plug-Flow detention time= 517.5 min calculated for 312 cf (52% of inflow)
Center-of-Mass det. time= 256.9 min ( 941.5 - 684.6 )

Volume Invert Avail.Storage Storage Description

#1 143.00' 322 cf 5.00'W x 35.80'L x 1.80'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 143.00' 2.000 in/hr Exfiltration over Surface area above 143.00'   
Excluded Surface area = 179 sf   

#2 Primary 144.60' 8.0" Horiz. Overflow    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.01 cfs @ 9.64 hrs  HW=144.61'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)
2=Overflow  (Weir Controls 0.01 cfs @ 0.37 fps)
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  Printed  11/28/2018Prepared by Microsoft
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Subcatchment P-2: Pre-Developed

Runoff

Hydrograph

Time  (hours)
26252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type IA 24-hr

10 yr Rainfall=3.40"

Runoff Area=2,856 sf

Runoff Volume=478 cf

Runoff Depth=2.01"

Tc=11.0 min

CN=86/0

0.03 cfs
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Type IA 24-hr  10 yr Rainfall=3.40"18116_HydroCAD
  Printed  11/28/2018Prepared by Microsoft

HydroCAD® 10.00  s/n 07105  © 2011 HydroCAD Software Solutions LLC

Pond 2P: Planter #2
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Type IA 24-hr  10 yr Rainfall=3.40"18116_HydroCAD
  Printed  11/28/2018Prepared by Microsoft

HydroCAD® 10.00  s/n 07105  © 2011 HydroCAD Software Solutions LLC

Summary for Pond 2P: Planter #2

Inflow Area = 2,856 sf, 77.24% Impervious,  Inflow Depth = 2.90"    for  10 yr event
Inflow = 0.05 cfs @ 7.89 hrs,  Volume= 691 cf
Outflow = 0.02 cfs @ 8.70 hrs,  Volume= 405 cf,  Atten= 63%,  Lag= 48.5 min
Primary = 0.02 cfs @ 8.70 hrs,  Volume= 405 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-26.00 hrs, dt= 0.01 hrs / 9
Peak Elev= 144.62' @ 8.70 hrs   Surf.Area= 179 sf   Storage= 290 cf

Plug-Flow detention time= 450.1 min calculated for 405 cf (59% of inflow)
Center-of-Mass det. time= 213.0 min ( 893.8 - 680.8 )

Volume Invert Avail.Storage Storage Description

#1 143.00' 322 cf 5.00'W x 35.80'L x 1.80'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 143.00' 2.000 in/hr Exfiltration over Surface area above 143.00'   
Excluded Surface area = 179 sf   

#2 Primary 144.60' 8.0" Horiz. Overflow    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.02 cfs @ 8.70 hrs  HW=144.62'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)
2=Overflow  (Weir Controls 0.02 cfs @ 0.45 fps)
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Type IA 24-hr

25 yr Rainfall=3.90"

Runoff Area=2,856 sf

Runoff Volume=585 cf

Runoff Depth=2.46"

Tc=11.0 min

CN=86/0

0.04 cfs

STM-39



Type IA 24-hr  25 yr Rainfall=3.90"18116_HydroCAD
  Printed  11/28/2018Prepared by Microsoft

HydroCAD® 10.00  s/n 07105  © 2011 HydroCAD Software Solutions LLC

Pond 2P: Planter #2
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Type IA 24-hr  25 yr Rainfall=3.90"18116_HydroCAD
  Printed  11/28/2018Prepared by Microsoft
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Summary for Pond 2P: Planter #2

Inflow Area = 2,856 sf, 77.24% Impervious,  Inflow Depth = 3.39"    for  25 yr event
Inflow = 0.06 cfs @ 7.89 hrs,  Volume= 807 cf
Outflow = 0.04 cfs @ 8.13 hrs,  Volume= 520 cf,  Atten= 33%,  Lag= 14.8 min
Primary = 0.04 cfs @ 8.13 hrs,  Volume= 520 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-26.00 hrs, dt= 0.01 hrs / 9
Peak Elev= 144.63' @ 8.13 hrs   Surf.Area= 179 sf   Storage= 292 cf

Plug-Flow detention time= 388.7 min calculated for 520 cf (64% of inflow)
Center-of-Mass det. time= 176.5 min ( 853.3 - 676.8 )

Volume Invert Avail.Storage Storage Description

#1 143.00' 322 cf 5.00'W x 35.80'L x 1.80'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 143.00' 2.000 in/hr Exfiltration over Surface area above 143.00'   
Excluded Surface area = 179 sf   

#2 Primary 144.60' 8.0" Horiz. Overflow    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.04 cfs @ 8.13 hrs  HW=144.63'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)
2=Overflow  (Weir Controls 0.04 cfs @ 0.57 fps)

STM-41
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Subcatchment P-2: Pre-Developed
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Type IA 24-hr

100 yr Rainfall=4.50"

Runoff Area=2,856 sf

Runoff Volume=715 cf

Runoff Depth=3.00"

Tc=11.0 min

CN=86/0

0.05 cfs
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Pond 2P: Planter #2
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  Printed  11/28/2018Prepared by Microsoft
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Summary for Pond 2P: Planter #2

Inflow Area = 2,856 sf, 77.24% Impervious,  Inflow Depth = 3.98"    for  100 yr event
Inflow = 0.07 cfs @ 7.88 hrs,  Volume= 947 cf
Outflow = 0.06 cfs @ 7.94 hrs,  Volume= 660 cf,  Atten= 1%,  Lag= 3.5 min
Primary = 0.06 cfs @ 7.94 hrs,  Volume= 660 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-26.00 hrs, dt= 0.01 hrs / 9
Peak Elev= 144.64' @ 7.94 hrs   Surf.Area= 179 sf   Storage= 294 cf

Plug-Flow detention time= 336.6 min calculated for 660 cf (70% of inflow)
Center-of-Mass det. time= 148.5 min ( 821.4 - 672.9 )

Volume Invert Avail.Storage Storage Description

#1 143.00' 322 cf 5.00'W x 35.80'L x 1.80'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 143.00' 2.000 in/hr Exfiltration over Surface area above 143.00'   
Excluded Surface area = 179 sf   

#2 Primary 144.60' 8.0" Horiz. Overflow    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.06 cfs @ 7.94 hrs  HW=144.64'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)
2=Overflow  (Weir Controls 0.06 cfs @ 0.69 fps)
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Type IA 24-hr

WQVOL Rainfall=0.83"

Runoff Area=6,588 sf

Runoff Volume=66 cf

Runoff Depth=0.12"

Tc=11.0 min

CN=86/0

0.00 cfs
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Pond 3P: Planter #3
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Type IA 24-hr  WQVOL Rainfall=0.83"18116_HydroCAD
  Printed  11/28/2018Prepared by Microsoft
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Summary for Pond 3P: Planter #3

Inflow Area = 6,588 sf, 42.15% Impervious,  Inflow Depth = 0.33"    for  WQVOL event
Inflow = 0.01 cfs @ 7.96 hrs,  Volume= 183 cf
Outflow = 0.00 cfs @ 11.16 hrs,  Volume= 164 cf,  Atten= 74%,  Lag= 192.3 min
Primary = 0.00 cfs @ 11.16 hrs,  Volume= 164 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-26.00 hrs, dt= 0.01 hrs / 9
Peak Elev= 144.23' @ 11.16 hrs   Surf.Area= 220 sf   Storage= 45 cf

Plug-Flow detention time= 236.1 min calculated for 164 cf (90% of inflow)
Center-of-Mass det. time= 170.1 min ( 944.9 - 774.7 )

Volume Invert Avail.Storage Storage Description

#1 144.00' 528 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

144.00 161 52.5 0 0 161
144.10 187 57.6 17 17 206
144.20 213 62.4 20 37 252
144.30 236 65.5 22 60 284
144.40 260 68.6 25 85 318
144.50 285 71.7 27 112 354
144.60 311 74.9 30 142 392
144.70 337 78.0 32 174 430
144.80 365 81.1 35 209 470
144.90 391 83.5 38 247 503
145.00 417 85.5 40 287 531
145.10 443 87.4 43 330 558
145.20 469 89.3 46 376 586
145.30 496 91.2 48 424 615
145.40 524 93.1 51 475 645
145.50 532 94.9 53 528 673

Device Routing     Invert Outlet Devices

#1 Primary 144.00' 2.000 in/hr Exfiltration over Surface area above 144.00'   
Excluded Surface area = 161 sf   

#2 Primary 145.15' 8.0" Horiz. Overflow    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 11.16 hrs  HW=144.23'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)
2=Overflow  ( Controls 0.00 cfs)
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Type IA 24-hr  2 yr Rainfall=2.50"18116_HydroCAD
  Printed  11/28/2018Prepared by Microsoft

HydroCAD® 10.00  s/n 07105  © 2011 HydroCAD Software Solutions LLC

Subcatchment P-3: Pre-Developed
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Type IA 24-hr

2 yr Rainfall=2.50"

Runoff Area=6,588 sf

Runoff Volume=683 cf

Runoff Depth=1.24"

Tc=11.0 min

CN=86/0

0.04 cfs
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Pond 3P: Planter #3
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Summary for Pond 3P: Planter #3

Inflow Area = 6,588 sf, 42.15% Impervious,  Inflow Depth = 1.68"    for  2 yr event
Inflow = 0.06 cfs @ 7.92 hrs,  Volume= 920 cf
Outflow = 0.01 cfs @ 11.67 hrs,  Volume= 767 cf,  Atten= 80%,  Lag= 224.7 min
Primary = 0.01 cfs @ 11.67 hrs,  Volume= 767 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-26.00 hrs, dt= 0.01 hrs / 9
Peak Elev= 145.02' @ 11.67 hrs   Surf.Area= 422 sf   Storage= 295 cf

Plug-Flow detention time= 326.9 min calculated for 767 cf (83% of inflow)
Center-of-Mass det. time= 218.6 min ( 946.5 - 727.9 )

Volume Invert Avail.Storage Storage Description

#1 144.00' 528 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

144.00 161 52.5 0 0 161
144.10 187 57.6 17 17 206
144.20 213 62.4 20 37 252
144.30 236 65.5 22 60 284
144.40 260 68.6 25 85 318
144.50 285 71.7 27 112 354
144.60 311 74.9 30 142 392
144.70 337 78.0 32 174 430
144.80 365 81.1 35 209 470
144.90 391 83.5 38 247 503
145.00 417 85.5 40 287 531
145.10 443 87.4 43 330 558
145.20 469 89.3 46 376 586
145.30 496 91.2 48 424 615
145.40 524 93.1 51 475 645
145.50 532 94.9 53 528 673

Device Routing     Invert Outlet Devices

#1 Primary 144.00' 2.000 in/hr Exfiltration over Surface area above 144.00'   
Excluded Surface area = 161 sf   

#2 Primary 145.15' 8.0" Horiz. Overflow    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.01 cfs @ 11.67 hrs  HW=145.02'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)
2=Overflow  ( Controls 0.00 cfs)

STM-50
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Subcatchment P-3: Pre-Developed
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Type IA 24-hr

5 yr Rainfall=3.00"

Runoff Area=6,588 sf

Runoff Volume=913 cf

Runoff Depth=1.66"

Tc=11.0 min

CN=86/0

0.06 cfs

STM-51
111
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Pond 3P: Planter #3

Inflow
Primary

Hydrograph

Time  (hours)
26252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Inflow Area=6,588 sf

Peak Elev=145.16'

Storage=358 cf
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Summary for Pond 3P: Planter #3

Inflow Area = 6,588 sf, 42.15% Impervious,  Inflow Depth = 2.13"    for  5 yr event
Inflow = 0.08 cfs @ 7.91 hrs,  Volume= 1,169 cf
Outflow = 0.02 cfs @ 9.46 hrs,  Volume= 963 cf,  Atten= 73%,  Lag= 92.7 min
Primary = 0.02 cfs @ 9.46 hrs,  Volume= 963 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-26.00 hrs, dt= 0.01 hrs / 9
Peak Elev= 145.16' @ 9.46 hrs   Surf.Area= 459 sf   Storage= 358 cf

Plug-Flow detention time= 324.1 min calculated for 963 cf (82% of inflow)
Center-of-Mass det. time= 209.5 min ( 929.3 - 719.8 )

Volume Invert Avail.Storage Storage Description

#1 144.00' 528 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

144.00 161 52.5 0 0 161
144.10 187 57.6 17 17 206
144.20 213 62.4 20 37 252
144.30 236 65.5 22 60 284
144.40 260 68.6 25 85 318
144.50 285 71.7 27 112 354
144.60 311 74.9 30 142 392
144.70 337 78.0 32 174 430
144.80 365 81.1 35 209 470
144.90 391 83.5 38 247 503
145.00 417 85.5 40 287 531
145.10 443 87.4 43 330 558
145.20 469 89.3 46 376 586
145.30 496 91.2 48 424 615
145.40 524 93.1 51 475 645
145.50 532 94.9 53 528 673

Device Routing     Invert Outlet Devices

#1 Primary 144.00' 2.000 in/hr Exfiltration over Surface area above 144.00'   
Excluded Surface area = 161 sf   

#2 Primary 145.15' 8.0" Horiz. Overflow    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.02 cfs @ 9.46 hrs  HW=145.16'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)
2=Overflow  (Weir Controls 0.01 cfs @ 0.34 fps)

STM-53
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Subcatchment P-3: Pre-Developed
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Type IA 24-hr

10 yr Rainfall=3.40"

Runoff Area=6,588 sf

Runoff Volume=1,104 cf

Runoff Depth=2.01"

Tc=11.0 min

CN=86/0

0.07 cfs
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Pond 3P: Planter #3
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Inflow Area=6,588 sf

Peak Elev=145.17'

Storage=364 cf
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Type IA 24-hr  10 yr Rainfall=3.40"18116_HydroCAD
  Printed  11/28/2018Prepared by Microsoft
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Summary for Pond 3P: Planter #3

Inflow Area = 6,588 sf, 42.15% Impervious,  Inflow Depth = 2.50"    for  10 yr event
Inflow = 0.09 cfs @ 7.91 hrs,  Volume= 1,371 cf
Outflow = 0.04 cfs @ 8.43 hrs,  Volume= 1,141 cf,  Atten= 57%,  Lag= 31.5 min
Primary = 0.04 cfs @ 8.43 hrs,  Volume= 1,141 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-26.00 hrs, dt= 0.01 hrs / 9
Peak Elev= 145.17' @ 8.43 hrs   Surf.Area= 462 sf   Storage= 364 cf

Plug-Flow detention time= 287.3 min calculated for 1,140 cf (83% of inflow)
Center-of-Mass det. time= 176.7 min ( 891.2 - 714.4 )

Volume Invert Avail.Storage Storage Description

#1 144.00' 528 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

144.00 161 52.5 0 0 161
144.10 187 57.6 17 17 206
144.20 213 62.4 20 37 252
144.30 236 65.5 22 60 284
144.40 260 68.6 25 85 318
144.50 285 71.7 27 112 354
144.60 311 74.9 30 142 392
144.70 337 78.0 32 174 430
144.80 365 81.1 35 209 470
144.90 391 83.5 38 247 503
145.00 417 85.5 40 287 531
145.10 443 87.4 43 330 558
145.20 469 89.3 46 376 586
145.30 496 91.2 48 424 615
145.40 524 93.1 51 475 645
145.50 532 94.9 53 528 673

Device Routing     Invert Outlet Devices

#1 Primary 144.00' 2.000 in/hr Exfiltration over Surface area above 144.00'   
Excluded Surface area = 161 sf   

#2 Primary 145.15' 8.0" Horiz. Overflow    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.04 cfs @ 8.43 hrs  HW=145.17'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)
2=Overflow  (Weir Controls 0.03 cfs @ 0.51 fps)

STM-56
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Subcatchment P-3: Pre-Developed
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Type IA 24-hr

25 yr Rainfall=3.90"

Runoff Area=6,588 sf

Runoff Volume=1,348 cf

Runoff Depth=2.46"

Tc=11.0 min

CN=86/0

0.09 cfs
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Pond 3P: Planter #3
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Inflow Area=6,588 sf

Peak Elev=145.20'

Storage=375 cf
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Summary for Pond 3P: Planter #3

Inflow Area = 6,588 sf, 42.15% Impervious,  Inflow Depth = 2.97"    for  25 yr event
Inflow = 0.11 cfs @ 7.91 hrs,  Volume= 1,628 cf
Outflow = 0.09 cfs @ 8.08 hrs,  Volume= 1,377 cf,  Atten= 22%,  Lag= 10.1 min
Primary = 0.09 cfs @ 8.08 hrs,  Volume= 1,377 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-26.00 hrs, dt= 0.01 hrs / 9
Peak Elev= 145.20' @ 8.08 hrs   Surf.Area= 469 sf   Storage= 375 cf

Plug-Flow detention time= 247.6 min calculated for 1,377 cf (85% of inflow)
Center-of-Mass det. time= 144.6 min ( 853.2 - 708.6 )

Volume Invert Avail.Storage Storage Description

#1 144.00' 528 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

144.00 161 52.5 0 0 161
144.10 187 57.6 17 17 206
144.20 213 62.4 20 37 252
144.30 236 65.5 22 60 284
144.40 260 68.6 25 85 318
144.50 285 71.7 27 112 354
144.60 311 74.9 30 142 392
144.70 337 78.0 32 174 430
144.80 365 81.1 35 209 470
144.90 391 83.5 38 247 503
145.00 417 85.5 40 287 531
145.10 443 87.4 43 330 558
145.20 469 89.3 46 376 586
145.30 496 91.2 48 424 615
145.40 524 93.1 51 475 645
145.50 532 94.9 53 528 673

Device Routing     Invert Outlet Devices

#1 Primary 144.00' 2.000 in/hr Exfiltration over Surface area above 144.00'   
Excluded Surface area = 161 sf   

#2 Primary 145.15' 8.0" Horiz. Overflow    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.09 cfs @ 8.08 hrs  HW=145.20'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)
2=Overflow  (Weir Controls 0.07 cfs @ 0.72 fps)

STM-59
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Subcatchment P-3: Pre-Developed
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Type IA 24-hr

100 yr Rainfall=4.50"

Runoff Area=6,588 sf

Runoff Volume=1,649 cf

Runoff Depth=3.00"

Tc=11.0 min

CN=86/0

0.11 cfs
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Pond 3P: Planter #3
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Summary for Pond 3P: Planter #3

Inflow Area = 6,588 sf, 42.15% Impervious,  Inflow Depth = 3.53"    for  100 yr event
Inflow = 0.13 cfs @ 7.90 hrs,  Volume= 1,941 cf
Outflow = 0.13 cfs @ 7.99 hrs,  Volume= 1,676 cf,  Atten= 2%,  Lag= 5.2 min
Primary = 0.13 cfs @ 7.99 hrs,  Volume= 1,676 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-26.00 hrs, dt= 0.01 hrs / 9
Peak Elev= 145.22' @ 7.99 hrs   Surf.Area= 473 sf   Storage= 384 cf

Plug-Flow detention time= 211.8 min calculated for 1,676 cf (86% of inflow)
Center-of-Mass det. time= 119.5 min ( 822.2 - 702.7 )

Volume Invert Avail.Storage Storage Description

#1 144.00' 528 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

144.00 161 52.5 0 0 161
144.10 187 57.6 17 17 206
144.20 213 62.4 20 37 252
144.30 236 65.5 22 60 284
144.40 260 68.6 25 85 318
144.50 285 71.7 27 112 354
144.60 311 74.9 30 142 392
144.70 337 78.0 32 174 430
144.80 365 81.1 35 209 470
144.90 391 83.5 38 247 503
145.00 417 85.5 40 287 531
145.10 443 87.4 43 330 558
145.20 469 89.3 46 376 586
145.30 496 91.2 48 424 615
145.40 524 93.1 51 475 645
145.50 532 94.9 53 528 673

Device Routing     Invert Outlet Devices

#1 Primary 144.00' 2.000 in/hr Exfiltration over Surface area above 144.00'   
Excluded Surface area = 161 sf   

#2 Primary 145.15' 8.0" Horiz. Overflow    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.13 cfs @ 7.99 hrs  HW=145.22'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)
2=Overflow  (Weir Controls 0.12 cfs @ 0.84 fps)
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SCALE: 1" = 20'

NEW OR EXISTING DOMESTIC WATER METER AND LATERAL.
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NEW DCVA AND DOMESTIC WATER LATERAL TO BUILDING.

NEW OR EXISTING ELECTRICAL SERVICE TO BUILDING.

EXTEND EXISTING 6" PVC ASTM C-3034 SDR-35 SANITARY SEWER LATERAL.

NEW SANITARY SEWER FLOOR DRAIN, CLEANOUT AND B.W.V. AT TRASH ENCLOSURE.

NEW 4" PVC ASTM C-3034 SDR-35 SANITARY SEWER PIPE AT 2.0% (MIN) SLOPE.

NEW STANDARD SANITARY SEWER CLEANOUT.

NEW VEGETATIVE STORM PLANTER FOR WATER QUALITY AND DETENTION.

NEW VEGETATIVE STORM PLANTER FOR WATER QUALITY AND DETENTION.

NEW 8" STORM AT 0.5% SLOPE

NEW RIP-RAP AT OUT FALL TO EXISTING DRAINAGE DITCH.

NEW FOUNDATION DRAIN.

NEW FOUNDATION DRAIN CLEANOUT WITH RECTOR-SEAL BACKWATER VALVE

ASSEMBLY.

NEW STANDARD STORM CLEANOUT.

NEW STM DOWNSPOUT CONNECTIONS TO 30" DIA. HDPE DETENTION PIPE.

EXISTING CATCH BASIN TO REMAIN.

NEW OR EXISTING DATA/COMM SERVICES TO BUILDING.

NEW OR EXISTING GAS SERVICE TO BUILDING.

EXISTING UTILITY, DRAINAGE AND WALKWAY EASEMENTS TO REMAIN, TYP.
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PARCEL 2

22,335 S.F.

PARCEL 1

23,142 S.F.

PROPOSED

2,777 SF

MEDICAL

OFFICE

PROPOSED

1,494 SF

RETAIL OFFICE

FF=144.70

FF=144.70

(EX) FG=143.31

(EX) FG=143.45

(EX) FG=143.92

(EX) FG=145.00

(EX) FG=146.15

(EX) FG=146.58

(EX) FG=143.18

(EX) FG=143.10

(EX) FG=143.24

(EX) FG=145.38

(EX) FG=144.82

(EX) FG=145.30

(EX) FP=145.87

(EX) FP=146.45

(EX) FP=145.96

(EX) TC=146.39

(EX) FP=146.63

(EX) FP=143.17

(EX) FP=143.70

(EX) RIM=143.68
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EXISTING PARKING,

PAVEMENT AND

LANDSCAPING TO REMAIN

ON PARCEL 1 (TYPICAL)

EXISTING PARKING,

PAVEMENT AND

LANDSCAPING TO REMAIN

ON PARCEL 1 (TYPICAL)

EXISTING ACCESS

EASEMENT PAVEMENT

TO REMAIN (TYPICAL)

SAWCUT AT EDGE OF

EASEMENT FOR NEW

WORK SOUTH OF

EASEMENT LINE

EXISTING PARKING,

PAVEMENT AND

LANDSCAPING TO REMAIN

ON PARCEL 1 (TYPICAL)
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GRADING PLAN

SCALE: 1" = 20'

NEW CONCRETE SIDEWALK AND CURB.
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NEW 6" CONCRETE CURB, TYP.

NEW A.C. PAVEMENT, TYP.

NEW VEGETATIVE STORM PLANTER OR STORM BASIN.

NEW STAIRS.

NEW LANDSCAPING, TYP.

NEW ADA PARKING.

NEW LIGHT, TYP.

NEW STRIPING, TYP.

NEW TRASH ENCLOSURE.
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N.T.S.

AREA DRAINCATCH BASIN

N.T.S. N.T.S.

MAY BE USED SHORT TERM

W/ UTILITY WORK AND W/

PHASING OF DEVELOPMENT

FOAM

DUMP STRAP

BAG DETAIL

DUMP STRAP

Regular Flow Only

Do not use High Flow Insert Bags.

N.T.S.

EXPANSION RESTRAINT (1/4" NYLON

ROPE, 2" FLAT WASHERS)

2 EACH DUMP STRAP

1" REBAR FOR

BAG REMOVAL

FROM INLET

SILTSACK

®

4
'
-
0

"

6
"

2
'
-
6

"

INTERLOCKED

2" x 2" POSTS

AND ATTACH.

ANGLE BOTH ENDS OF SEDIMENT FENCE

TO ASSURE SOIL IS TRAPPED.

4'-6"

N.T.S.

5'-0"

FROM TOE

OF SLOPE

BUT NOT PAST

PROPERTY

LINE

NOTES:

1. BURY BOTTOM OF FILTER FABRIC 6" MIN. VERTICALLY BELOW GRADE.

2. 2" x 2" FIR, PINE, OR STEEL FENCE POSTS.

3. STITCHED LOOPS TO BE INSTALLED UPHILL SIDE OF SLOPE.

4. COMPACT NATIVE FILL IN ON BOTH SIDES OF FILTER FABRIC TRENCH.

N.T.S.

8' (MAX)

4
'
 
(
M

I
N

)

USE 8'' WIRE 'U' TO

SECURE FENCE BOTTOM

ORANGE TENSAR

FENCING
ANCHOR POSTS MUST BE

INSTALLED TO A DEPTH OF

NO LESS THAN 1/3 THE

TOTAL HEIGHT OF POST

ANCHOR POSTS SHOULD BE

MINIMUM 2'' STEEL U CHANNEL

OR 2'' x 2'' TIMBER, 6' IN LENGTH

HIGHLY VISIBLE

FLAGGING ATTACHED

TO TOP OF POSTS

USE 2x4 LUMBER

FOR CROSS

BRACING

NEW PAVEMENT

SEE PLANS

AGGREGATE

FOOTINGS AND RIGHT-OF-WAY,

AT AREAS OF AND WITHIN 5'-0'' OF

ALL PAVEMENT, WALKWAYS, 

TO 95% IN

BACKFILL COMP.

CRUSHED ROCK

W/ ASTM D1557

NATIVE SOIL BACKFILL

W/ ALL ORGANIC

MATERIAL AND ROCKS

OVER 6'' IN SIZE

REMOVED. COMPACT TO

85% IN ACCORDANCE W/

ASTM D1557

WITH APPLICABLE PUBLIC

DONE IN ACCORDANCE

RIGHT-OF-WAY TO BE

SEE PLAN VIEWS

TYPICAL UNDERGROUND

COMPACTED

4''

MIN.

STANDARDS.

4'' 4''PIPE

O.D. MINMIN

PIPE

BEDDING

18'' MIN.

NOTE:

ALL TRENCHING IN 

PIPE ZONE

PIPE

O.D.

1'-0''

MIN.

CRUSHED

WALKWAYS, FOOTINGS AND

LANDSCAPE AREA

FINISH GRADE AT

AT AREAS 5'-0'' BEYOND ALL PAVEMENT, 

RIGHT-OF-WAYS

1'' = 1'-0''

SEE PLAN VIEWS

ACCORDANCE 

ROCK

BACKFILL

PROVIDE TRACER WIRE

AND WARNING TAPE

FOR ALL UTILITIES

UTILITY CONDUIT

AND BASE 

SAWCUT 8'' MIN FROM TRENCH

8''

6'' DIA (MIN) RISER PIPE

SLOPE, SEE PLAN VIEW

FOR PIPE SIZES

OF C.O. WYE SEE PLAN VIEW

REDUCER FITTING UPSTREAM

(AT C.O.'s W/O INVERTS, RUN PIPE AT

SEE PLAN FOR C.O. INVERT ELEVATION

DRAIN LINE, SEE PLAN, W/ 45^ WYE

FRAME AND COVER

CAST IRON CLEAN-OUT

N.T.S.

24'' x 24'' x 6'' CONC. PAD BELOW WYE

CAST CONC. BLOCK AT

PLASTIC  PIPE

STRAIGHT GRADE BETWEEN GIVEN INVERTS)

F.P., SEE PLAN

FITTING FOR CO. RISER

(USE 4" DIA AT 4" PIPE)

2'-0'' x 2'-0'' x 6'' CONC.

PAD BELOW AT  PAVED

AREAS

END OF LINE WATER

TIGHT, THREADED PLUG

WITH FEMALE THREADED

ADAPTOR.

1'' = 1'-0''

PROVIDE LENGTH TO SUIT

6'' DIA (MIN) RISER LINE.

1/8 BEND

FINISH GRADE

COVER TO BE FLUSH WITH 

PAVEMENT (TYP)

BRASS CLEANOUT AND ACCESS

COVER, TOP OF FRAME AND 

THREADED ADAPTOR

END OF PIPE WATER TIGHT

THREADED PLUG WITH 

ELEVATION (AT C.O.'s W/O INVERTS,

SEE PLAN FOR C.O. INVERT

PROVIDE STRAIGHT GRADE

BETWEEN GIVEN INVERTS)

FOR PIPE SIZES (TYP.)

OF C.O. WYE SEE PLAN VIEW

REDUCER FITTING UPSTREAM

USE 4" DIA AT 4" PIPES. 

6'' THK X 1.5' x 1.5' SQUARE

CENTERED AROUND C.O. CONC

PAD AT LAWN, LANDSCAPE &

WALK AREAS. 1/2" TROWEL

SMOOTH AND EDGE.

1/2'' = 1'-0''

FLOW

SEE

FOR

C.O. ASSEMBLY

7

C3.0

4" MIN. CRUSHED

BASE ROCK (TYP.).

DRAIN PIPE,

SEE PLAN.

PROVIDE RECTORSEAL

CLEAN CHECK BASE

ADAPTOR. SEE PLAN

FOR PIPE SIZE

PROVIDE "RECTORSEAL"

CLEAN CHECK BACKWATER

VALVE AND RISER ASSEMBLY.

SEE PLAN FOR PIPE SIZE

COORDINATE RISER SIZE W/

MANUFACTURER.

PROVIDE 6'' THK X 20'' ROUND

CONC PAD AT LAWN AND

PLANTER AREAS, TROWEL

SMOOTH AND EDGE.

PROVIDE SUBMITTAL.

INSTALL VALVE ASSEMBLY

PER MANUFACTURER'S

WRITTEN RECOMMENDATIONS.

D.I. ST.D. PIPE

PER PLAN

FERNCO COUPLER

W/ DBL STAINLESS

STEEL STRAPS

SEE

FOR

C.O. ASSEMBLY

1/2'' = 1'-0''

SLOPE

NEW 4" D.I. FLANGED

TRAP AND CLEANOUT

W/ STAINLESS STEEL

BOLTS.

ABS SCHED 80

ST.D. PIPE PER

PLAN

FERNCO COUPLER

W/ DBL STAINLESS

STEEL STRAPS

CONC. S.O.G.

PER PLAN

12" DIA. SMITH

DEEP BODY

FLOOR DRAIN

W/ TRAPPED

OUTLET AND

BRONZE

GRATE

2'-0" 3'-0"

D.I. ST.D. PIPE

(TYP.)

6

C3.0

8

C3.0

SEE

FOR

BWV INFO

COMPACTED

SUBGRADE

(TYP.)

1'' = 1'-0''

8"

16"

MIN.

CONT. 4" DIA. PVC PERF PIPE W/

FILTER FABRIC SOCK. INSTALL

AT 0.5%%% SLOPE UP FROM

BOTTOM OF FTG. ELEV. AT

CONNECTION TO BACKWATER

VALVE, SEE PLAN VIEW FOR

BACKWATER VALVE LOCATION.

FINISH

GRADE

PROVIDE CONT. FILTER FABRIC WRAP

AROUND CLEAN DRAIN ROCK BACKFILL AT

PERIMETER OF BUILDING FOUNDATION. LAP

FILTER FABRIC 12" OVER TOP OF DRAIN ROCK.

EXTERIOR WALL

SEE ARCH

SOLID WALL FNDN DRAIN PIPE AT

1.0% SLOPE TO BACKWATER

VALVE ASSEMBLY.

N.T.S.

EXTERIOR WALL

SEE ARCH

1'-6''

(MIN)

5' MIN (USE ABS OR C.I. PIPE

DOWNSPOUT, SEE ARCH PLANS 

FOR EXACT LOCATIONS (TYP)

THREADED PLUG.

3'' C.I. WALL CO AND 

FINISH GRADE

W/ DBL. STAINLESS

NEOPRENE

GASKET COUPLER

STL STRAPS (TYP)

4'' DIA

EIGHTH BEND

(TYP)

UTILITY PLAN

PIPE, SEE SITE

ONSITE ST. D.

4'' C.I. FITTING WITH (6" C.I. AT 6" R.D. LATERAL)

STRAP TO WALL AND

BELOW GRADE)

CONTRACTOR TO PROVIDE AND INSTALL

HDPE ADAPTOR BETWEEN DOWN SPOUT

PAINT PER ARCH.

AND C.I. PIPE, PAINT PER ARCH.

COUPLER W/ DBL.

NEOPRENE

GASKET

STAINLESS STL

STRAPS (TYP)

N.T.S.

PLAN

ELEVATION

1", 1 1/2'' & 2'' DOUBLE CHECK INSTALLATION

INSTALLATION SHOWN IS ONLY A SUGGESTION. THE DISTANCE FROM

BOTTOM OF DEVICE TO FINISH GRADE, FREEZE PROTECTION AND

CLEARANCE FOR TESTING AND REPAIR ARE THE MAJOR

CONSIDERATIONS FOR INSTALLATION. VERIFY ALL INSTALLATION

REQUIREMENTS W/ WATER DISTRICT JURISDICTION. BRASS PLUGS TO

BE INSTALLED IN TEST COCKS OF BELOW GROUND INSTALLATIONS.

6'' MIN THK

CRUSHED ROCK

BASE W/ FILTER

FABRIC TOP AND

BOTTOM

CARSON OR OLDCASTLE

METER BOX OR VAULT,

CONTRACTOR PROVIDE SIZE

AND MODEL FOR VALVE SIZE.

FEBCO MODEL 805Y DOUBLE

CHECK VALVE ASSEMBLY (OR

APPROVED EQUAL AND ON THE

STATE HEALTH AUTHORITY

APPROVED LIST)

6'' MINIMUM CLEARANCE

12'' MINIMUM

CLEARANCE

GATE VALVE (TYP)

CUSTOMER SIDE

METER SIDE
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1/2'' = 1'-0''

8" 8"

1
'
-
6
"

2
'

SANDY LOAM

GROWING MEDIA

AT 18" O.C.

CENTERED IN

WALL (TYP)

SLOPE VARIES

VARIES, SEE PLAN

1
'
-
6
"

2
"

6
"

SANDY LOAM

GROWING MEDIA

ALTERNATE

TAILS (TYP)

T.O.F. =

3" CLR

(MIN) (TYP)

COMPACT PLACED ROCK

SUBBASE TO 95% ASTM D1557

2
'
-
6
"

(
M

A
X

)

COMPACT UPPER 8" OF NATIVE

SUBGRADE TO 95% ASTM D698

(2) #4 CONT

AT TOP (TYP)

EQ (TYP)

(1) #4 CONT AT

BOTTOM (TYP)

24" (MIN) 3/8"

PEA GRAVEL

2" ASTM #9 SAND

2-0

#5 DOWELS

F
U

L
L
 
H

T

#4 BARS HORIZ CONT

AT 18" O.C. (MIN) (TYP)

8
"

ROUGHEN JOINT (TYP)

2% SLOPE

ZURN Z100 15" DIA ROOF DRAIN

WITH 8" GIP THREADED OUTLET

OR APPROVED EQUAL.

8" GALVANIZED

IRON PIPE

18"x18"x8" THK

CONCRETE COLLAR

8" FERNCO STRONG

BACK COUPLER

(2) #4 CONT AT

DOWEL (TYP)

ELEV. =

NOTE:

PLANTER INTERIOR WALLS AND

BOTTOM SHALL BE EPOXY COATED

OR PROVIDE IMPERMEABLE LINER

PER MANUFACTURER'S

RECOMMENDATIONS. PROVIDE

SUBMITTAL.

6
"

(
M

A
X

)

6
"

(
M

A
X

)

1' (TYP)

1
'

(
T

Y
P

)

NTS

3

SANDY LOAM

GROWING MEDIA

8" (MIN) 1"-1/4" ROUND

DRAIN ROCK PEA GRAVEL

PVC PERF PIPE, SEE

UTILITY PLAN,

CONNECT TO HDPE

DETENTION PIPE

1

3

1

1
'

18"Wx8"H KEYSTONE BLOCK W/ 4" CAP BLOCK

(TYP), SEE SHEET C3.2 FOR MORE INFO

1
8
"

30 MIL EPDM

OR HDPE

LINER (TYP)

3
'
-
2
"

VARIES 4.5'4.5'

3 (MAX)

1

3 (MAX)

1

14??

1
'

6
"

1
'

1' 1'

1'

(MIN)

SOIL ANCHOR

LINER WITH A

12"W x 12"D x 18"

BELOW FINISH

GRADE (TYP)

AT PIPE PENETRATIONS

PROVIDE BOOT SEAL AT LINER

3"-6" ROUND

ROCK x 12" THICK

RIPRAP PAD AT

ROOF DRAIN

OUTFALL

4
"

CUT PIPE TO

45-DEG AT

OUTFALLS

6" COMPACTED

CRUSHED ROCK

BELOW  BLOCKS

ZURN Z100 15" DIA ROOF DRAIN

WITH 8" GIP THREADED OUTLET

OR APPROVED EQUAL.

8" GALVANIZED

IRON PIPE

18"x18"x8" THK

CONCRETE COLLAR

8" FERNCO STRONG

BACK COUPLER

1
2
"

DISCHARGE PIPE

C
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August 16, 2018 
Project No. 18-4970 
 
Edge Development 
Mr. Ed Bruin 
735 SW 20th Place, Suite 220 
Portland, Oregon 97205 
Phone: (503) 292-7733  
 
SUBJECT: GEOTECHNICAL ENGINEERING REPORT  
 8TH COURT REDEVELOPMENT 
 8120 8TH COURT 
 WEST LINN, OREGON 97068 
 
 
1.0 PROJECT INFORMATION 
 
This report presents the results of a geotechnical engineering study conducted by GeoPacific 
Engineering, Inc. (GeoPacific) for the above-referenced projects.  The purpose of our investigation 
was to evaluate subsurface conditions at the site, and to provide geotechnical recommendations 
for site development.  This geotechnical study was performed in accordance with GeoPacific 
Proposal No. P-6617, dated May 31, 2018, and your subsequent authorization of our proposal and 
General Conditions for Geotechnical Services.     
 

Site Location: 
 

8120 8th Court 
West Linn, Oregon 97068 
(see Figures 1 through 3) 
 

 
Developer: 
 

 
Edge Development 
735 SW 20th Place, Suite 220 
Portland, Oregon 97205 
 

 
Jurisdictional Agency: 
 

West Linn, Oregon 

Geotechnical Engineer: 

 
GeoPacific Engineering, Inc 
14835 SW 72nd Avenue 
Portland, Oregon 97224 
Tel (503) 598-8445  
Fax (503) 941-9281 
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2.0 SITE AND PROJECT DESCRIPTION 
 
The subject site is located at 8120 8th Court in West Linn, Oregon, as indicated on Figures 1 
through 3. The site consists of Clackamas County Property No. 1680363, totaling approximately 
1.04-acres in size. The site is bordered by Interstate 205 to the north, single family residences to 
the east, Willamette Falls Drive to the south, and 8th Court and commercial businesses to the west.   
Currently, the site is occupied by a vacant restaurant building on the southern portion of the site 
with parking and drive areas throughout the rest of the property.  The site is vegetated with 
landscaping, shrubs, and medium to large trees around the perimeter of the site.  Topography at 
the site slopes down gently to the north with site elevations ranging from approximately 141 to 147 
feet above mean sea level (amsl). Along the northern property boundary, the ground surface 
moderately slopes down to a shallow drainage which runs to the northeast.  
 
Based upon communication with the client, GeoPacific understands that the proposed 
development at the site will consist of construction of a medical facility on the southern portion of 
the site, and a commercial retail building on the northern portion of the site with stormwater 
disposal facilities, parking areas, and associated underground utility improvements.  
 
3.0 REGIONAL GEOLOGIC SETTING 
 
Regionally, the subject site lies within the Willamette Valley/Puget Sound lowland, a broad 
structural depression situated between the Coast Range on the west and the Cascade Range on 
the east.  A series of discontinuous faults subdivide the Willamette Valley into a mosaic of 
fault-bounded, structural blocks (Yeats et al., 1996).  Uplifted structural blocks form bedrock 
highlands, while down-warped structural blocks form sedimentary basins.  
 
According to the Geologic framework of the Willamette lowland aquifer system, Oregon and 
Washington, (United States Geological Survey, Gannett, M.W., and Caldwell, R.R. 1998), the site 
is underlain by Quaternary-aged (last 1.6 million years) lacustrine deposits consisting of 
unconsolidated gravel, sand, and silt (Qs), generally referred to as the Willamette Formation, a 
catastrophic flood deposit associated with repeated glacial outburst flooding of the Willamette 
Valley (Yeats et al., 1996).  The last of these outburst floods occurred about 10,000 years ago.  
This material is poorly to moderately sorted (Madin, 1990). 
 
Underlying the Willamette Formation are Miocene-aged (approximately 23 to 5 million years ago) 
Columbia River basalt flows, which consist of phyric basalt and basaltic-andesite flows erupted 
eastern Oregon, Washington, and Idaho, (Tcr).  The basalts are generally composed of dense, 
finely crystalline rock that is commonly fractured along blocky and columnar vertical joints.  The 
Web Soil Survey (United States Department of Agriculture, Natural Resource Conservation Service 
(USDA NRCS 2018 Website), indicates that near-surface soils consist of the Willamette and 
Woodburn Silt Loam soil series.  Willamette and Woodburn series soils generally consist of 
moderately well-drained glaciolacustrine deposits. 
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4.0 REGIONAL SEISMIC SETTING 
 
At least three major fault zones capable of generating damaging earthquakes are thought to exist 
in the vicinity of the subject site.  These include the Portland Hills Fault Zone, the Gales Creek-
Newberg-Mt. Angel Structural Zone, and the Cascadia Subduction Zone. 
 
4.1 Portland Hills Fault Zone  
 
The Portland Hills Fault Zone is a series of NW-trending faults that include the central Portland 
Hills Fault, the western Oatfield Fault, and the eastern East Bank Fault.  These faults occur in a 
northwest-trending zone that varies in width between 3.5 and 5.0 miles.  The combined three faults 
reportedly vertically displace the Columbia River Basalt by 1,130 feet and appear to control 
thickness changes in late Pleistocene (approx. 780,000 years) sediment (Madin, 1990). The 
Portland Hills Fault occurs along the Willamette River at the base of the Portland Hills, and is 
located approximately 4.85 miles northeast of the site.  The Oatfield Fault occurs along the western 
side of the Portland Hills, and is located approximately 3.86 miles northeast of the site.  The East 
Bank Fault occurs along the eastern margin of the Willamette River, and is located approximately 
11.67 miles northeast of the site.  The accuracy of the fault mapping is stated to be within 500 
meters (Wong, et al., 2000).   
 
According to the USGS Earthquake Hazards Program, the fault was originally mapped as a down-
to-the-northeast normal fault, but has also been mapped as part of a regional-scale zone of right-
lateral, oblique slip faults, and as a steep escarpment caused by asymmetrical folding above a 
south-west dipping, blind thrust fault.  The Portland Hills fault offsets Miocene Columbia River 
Basalts, and Miocene to Pliocene sedimentary rocks of the Troutdale Formation.  No fault scarps 
on surficial Quaternary deposits have been described along the fault trace, and the fault is mapped 
as buried by the Pleistocene aged Missoula flood deposits.  No historical seismicity is correlated 
with the mapped portion of the Portland Hills Fault Zone, but in 1991 a M3.5 earthquake occurred 
on a NW-trending shear plane located 1.3 miles east of the fault (Yelin, 1992).  Although there is 
no definitive evidence of recent activity, the Portland Hills Fault Zone is assumed to be potentially 
active (Geomatrix Consultants, 1995).  
 
4.2 Gales Creek-Newberg-Mt. Angel Structural Zone 
 
The Gales Creek-Newberg-Mt. Angel Structural Zone is a 50-mile-long zone of discontinuous, 
NW-trending faults that lies about 16.36 miles southwest of the subject site.  These faults are 
recognized in the subsurface by vertical separation of the Columbia River Basalt and offset seismic 
reflectors in the overlying basin sediment (Yeats et al., 1996; Werner et al., 1992).  A geologic 
reconnaissance and photogeologic analysis study conducted for the Scoggins Dam site in the 
Tualatin Basin revealed no evidence of deformed geomorphic surfaces along the structural zone 
(Unruh et al., 1994).  No seismicity has been recorded on the Gales Creek Fault or Newberg Fault 
(the fault closest to the subject site); however, these faults are considered to be potentially active 
because they may connect with the seismically active Mount Angel Fault and the rupture plane of 
the 1993 M5.6 Scotts Mills earthquake (Werner et al. 1992; Geomatrix Consultants, 1995). 
 
According to the USGS Earthquake Hazards Program, the Mount Angel fault is mapped as a high-
angle, reverse-oblique fault, which offsets Miocene rocks of the Columbia River Basalts, and 
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Miocene and Pliocene sedimentary rocks.  The fault appears to have controlled emplacement of 
the Frenchman Spring Member of the Wanapum Basalts, and thus must have a history that 
predates the Miocene age of these rocks.  No unequivocal evidence of deformation of Quaternary 
deposits has been described, but a thick sequence of sediments deposited by the Missoula floods 
covers much of the southern part of the fault trace. 
 
4.3 Cascadia Subduction Zone 
 
The Cascadia Subduction Zone is a 680-mile-long zone of active tectonic convergence where 
oceanic crust of the Juan de Fuca Plate is subducting beneath the North American continent at a 
rate of 4 cm per year (Goldfinger et al., 1996).  A growing body of geologic evidence suggests that 
prehistoric subduction zone earthquakes have occurred (Atwater, 1992; Carver, 1992; Peterson et 
al., 1993; Geomatrix Consultants, 1995).  This evidence includes: (1) buried tidal marshes 
recording episodic, sudden subsidence along the coast of northern California, Oregon, and 
Washington, (2) burial of subsided tidal marshes by tsunami wave deposits, (3) paleoliquefaction 
features, and (4) geodetic uplift patterns on the Oregon coast.  Radiocarbon dates on buried tidal 
marshes indicate a recurrence interval for major subduction zone earthquakes of 250 to 650 years 
with the last event occurring 300 years ago (Atwater, 1992; Carver, 1992; Peterson et al., 1993; 
Geomatrix Consultants, 1995).  The inferred seismogenic portion of the plate interface lies 
approximately along the Oregon Coast at depths of between 20 and 40 kilometers below the 
surface. 
 
5.0 FIELD EXPLORATION AND SUBSURFACE CONDITIONS 
 
Our site-specific explorations for this report were conducted on July 3, 2018, and July 20, 2018.  
On July 3, 2018, four exploratory borings (designated B-1 through B-4) were drilled to a maximum 
depth of 45.6 feet below the ground surface, and one exploratory hand auger boring (designated 
HA-1) was advanced to a depth of 8.5 feet below the ground surface using hand equipment.  On 
July 20, 2018, one Cone Penetration Test (CPT) was advanced to a depth of 54 feet below the 
ground surface.   
 
The boreholes were drilled using a trailer-mounted drill rig using solid stem auger methods.  Boring 
B-1 was left open for 6 hours to observe groundwater conditions with a water meter.   During the 
drilling of borings B-1 through B-4, SPT (Standard Penetration Test) sampling was performed in 
general accordance with ASTM D1586 using a 2-inch outside diameter split-spoon sampler and a 
140-pound automatic hammer mechanism.  During the test, a sample is obtained by driving the 
sampler 18 inches into the soil with the hammer free-falling 30 inches.  The number of blows for 
each 6 inches of penetration is recorded.  The Standard Penetration Resistance (“N-value”) of the 
soil is calculated as the number of blows required for the final 12 inches of penetration.  If 50 or 
more blows are recorded within a single 6-inch interval, the test is terminated, and the blow count 
is recorded as 50 blows for the number of inches driven.  This resistance, or N-value, provides a 
measure of the relative density of granular soils and the relative consistency of cohesive soils.   
 
Explorations were conducted under the full-time observation of a GeoPacific engineer.  During the 
explorations, pertinent information including soil sample depths, stratigraphy, soil engineering 
characteristics, and groundwater occurrence was recorded.  Soils were classified in accordance 
with the Unified Soil Classification System (USCS). Rock hardness was classified in accordance 
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with Table 1, modified from the ODOT Rock Hardness Classification Chart. Soil samples obtained 
from the explorations were placed in relatively air-tight plastic bags.  At the completion of the site 
investigation, the borings and CPT sounding were filled with bentonite chips and the hand auger 
boring was loosely backfilled with onsite soils.  At the ground surface, the borings B-1 through B-4 
and CPT exploration CPT-1 were patched with asphaltic concrete.   
 

Table 1 - Rock Hardness Classification Chart 

ODOT Rock 
Hardness Rating Field Criteria 

Unconfined 
Compressive 

Strength 
Typical Equipment Needed for 

Excavation 

Extremely Soft 
(R0) Indented by thumbnail <100 psi Small excavator 

Very Soft (R1) 
Scratched by thumbnail, 

crumbled by rock 
hammer 

100-1,000 psi Small excavator 

Soft (R2) 
Not scratched by 

thumbnail, indented by 
rock hammer 

1,000-4,000 psi 
Medium excavator 

(slow digging with small excavator) 

Medium Hard 
(R3) 

Scratched or fractured 
by rock hammer 4,000-8,000 psi 

Medium to large excavator (slow to very 
slow digging), typically requires chipping 

with hydraulic hammer or mass excavation) 

Hard (R4) Scratched or fractured 
w/ difficulty 8,000-16,000 psi Slow chipping with hydraulic hammer and/or 

blasting 

Very Hard (R5) 
Not scratched or 

fractured after many 
hammer blows 

>16,000 psi Blasting 

 
The approximate locations of our explorations are indicated on Figures 2 and 3.  It should be noted 
that exploration locations were located in the field by pacing or taping distances from apparent 
property corners and other site features shown on the plans provided.  As such, the locations of 
the explorations should be considered approximate. Summary exploration logs are attached. The 
stratigraphic contacts shown on the individual exploration 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.  Soil and groundwater 
conditions encountered in the explorations are summarized below. 
 
5.1 Soil Descriptions 
 
Existing Pavement Section:  At the locations of borings B-1 through B-4, the ground surface was 
underlain by an existing pavement section consisting of approximately 3 to 5 inches of asphaltic 
concrete underlain by 6 to 8 inches of base rock.  
 
Undocumented Fill:  Underlying the existing pavement section at the location of borings B-1 
through B-4 and hand auger boring HA-1, we encountered undocumented fill soils.  The 
undocumented fill soils generally consisted of dark brown, medium stiff, moist, moderately organic, 
SILT (ML).  The fill material contained angular gravel, organic debris, brick and concrete debris. 
The undocumented fill soils observed in our explorations extended to depths ranging from 
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approximately 2.5 to 8 feet below the ground surface in borings B-1 through B-4, and hand auger 
boring HA-1 (See Figures 2 and 3).  Undocumented fill depths encountered within our explorations 
are summarized on the attached exploration logs and below in Table 2. 
 

Table 2 - Undocumented Fill Depths Encountered Within Explorations 

Exploration 
Designation 

Depth of 
Undocumented 

Fill (ft) 
B-1 6.3 
B-2 3.3 
B-3 8.0 
B-4 <2.5 

HA-1 7.5 
 
Laboratory soils testing of a representative sample taken at 5 feet below the ground surface in 
boring B-3 indicate that the organic content was 3.6 percent by weight at the location tested.  
 
Willamette Formation:   Underlying the undocumented fill material in borings B-1, B-2, and B-4 
and hand auger boring HA-1, we encountered soils belonging to the Willamette Formation.  The 
upper few feet of Willamette Formation soils consisted of brown, medium stiff to very stiff, elastic 
SILT (MH).  The elastic silt was micaceous, exhibited orange and grey mottling, and extended to 
depths ranging from 5 to 10 feet below the ground surface in borings B-1, B-2, and B-4, and 
beyond the maximum observed depth of 8.5 feet in hand auger boring HA-1.  Underlying the 
elastic silt in borings B-1, B-2, B-4, and the undocumented fill observed in boring B-3, soils 
consisted of light brown, moist, medium stiff to very stiff, sandy SILT (ML).  This soil layer extended 
to depths ranging between 20 to 31 feet below ground surface in borings B-1, B-2, and B-3, and 
beyond the maximum observed depth of 11.5 feet in boring B-4.  Underlying the sandy silt in 
borings B-1, and B-3, soils consisted of brown and gray, medium dense, moist to very moist silty 
SAND (SM).  The sand was generally fine to medium grained with lenses of coarse grained sand. 
The silty sand extended to a depth of 40 feet in boring B-3, and beyond the maximum observed 
depth of 41.5 feet in boring B-1. Underlying the silty sand in boring B-3, soils consisted of light 
brown, very stiff sandy SILT (ML).  The silt contained fine-grained sand, and extended to an 
observed depth of 45 feet in boring B-3.     
 
At the location of cone penetration test CPT-1, soil properties were observed to a depth up to 54 
feet using correlative methods and the CPT data obtained on July 20, 2018.  Cone resistance 
observed throughout the CPT explorations generally ranged from 15 to 150 tsf, gradually 
increasing with depth. Utilizing Robertson (1990) methodology, CPT exploration tip resistance and 
skin friction ratio data correlates to silty CLAY to a depth of 10 feet below the ground surface, 
primarily of interchanging layers of silty SAND and very stiff fine-grained material from 10 to 20 feet 
below the ground surface, interchanging layers of silty SAND, sandy SILT, clayey Silt, and very stiff 
fine-grained material from 20 to 50 feet bgs, primarily SAND and silty Sand from 50 to 52 feet bgs, 
and sandy SILT which extends to an approximate depth of 53 feet bgs.   
 
Columbia River Basalt:  Underlying the Willamette Formation at the location of borings B-2, and 
B-3, and cone penetration test CPT-1, we encountered a zone of weathered rock which sharply 
graded into very dense, in-tact basalt.  Borings B-2 and B-3 were terminated at depths of 20.9 and 
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45.6 feet below the ground surface respectively due to practical refusal of hard bedrock. Cone 
penetration test CPT-1 reached refusal at a depth of 54 feet on dense material which we assume 
to be weathered rock.  The basalt was light to dark gray and displayed extremely soft (R1) to hard 
consistency (R4) in boring B-2, and soft (R2) to hard (R4) consistency in boring B-3 (See Table 2 
for rock hardness classification). Depths to refusal encountered within our explorations are 
summarized on the attached exploration logs and below in Table 3. 

 
Table 3 - Depths to Refusal Encountered Within Explorations 

Exploration 
Designation 

Depth of Refusal 
on Bedrock (ft) 

B-2 20.9 
B-3 45.6 

CPT-1 54 
 
5.2 Groundwater and Soil Moisture 
 
On July 3, 2018, observed soil moisture conditions were generally moist in the upper 40 feet below 
ground surface and very moist to wet below 40 feet.  Static groundwater was encountered within 
boring B-3 at an approximate depth of 40 feet below the ground surface.  On July 20, 2018, static 
groundwater was observed in cone penetrometer test CPT-1 at an approximate depth of 46 feet 
below the ground surface.  According to the Estimated Depth to Groundwater in the Portland, 
Oregon Area, (United States Geological Survey, Snyder, 2018 website), groundwater is present at 
an approximate depth of 35 to 45 feet below the ground surface. It is anticipated that groundwater 
conditions will vary depending on the season, local subsurface conditions, changes in site 
utilization, and other factors.  Perched groundwater may be encountered in localized areas.  Seeps 
and springs may exist in areas not explored, and may become evident during site grading.   
 
6.0 CONCLUSIONS AND DESIGN RECOMMENDATIONS 
 
Our site investigation indicates that the proposed construction appears to be geotechnically 
feasible, provided that the recommendations of this report are incorporated into the design and 
construction phases of the project.   
 
The primary geotechnical concerns associated with development at the site are the presence of up 
to 8 feet of undocumented fill throughout the site.  Due to the extent of undocumented fill observed 
onsite, we recommend that areas proposed for construction of building foundations be over-
excavated to expose underlying competent native soil and either refilled structurally with 
engineered fill, or the foundation elements extended to depths necessary to bear directly on 
competent native soil.  In areas where parking and drive areas are proposed and undocumented fill 
is present, it may be feasible to allow some of the undocumented fill soils to remain in place 
provided they can pass specifications for engineered fill compaction and proofrolls with fully loaded 
haul trucks.  At a minimum, the upper portion of existing undocumented fill soils in parking and 
drive areas will likely need to be ripped and recompacted.  
 
Our secondary geotechnical concern is the potential for liquefaction on the northern portion of the 
site.  In the design earthquake event, without ground improvement, the building proposed on the 
northern portion of the site may experience post-liquefaction settlement and lateral spreading.    At 
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a minimum, the building needs to be able to tolerate the estimated magnitudes of total and 
differential settlement without collapsing.  The foundation of the building also needs to be strong 
enough to remain intact should the building move towards the river.  If the estimated magnitudes of 
total and differential post-liquefaction settlement are not considered tolerable, the incorporation of 
ground improvement technologies, such as engineered aggregate piers, may be utilized to reduce 
the estimated magnitude of total vertical post-liquefaction settlement. 
  
The following report sections provide recommendations for site development and construction in 
accordance with the current applicable codes and local standards of practice.   

 
6.1 Site Preparation and Undocumented Fill Removal  
 
The areas of proposed structures should be cleared of debris.  If encountered, undocumented fill 
within influence zones of the proposed building footprints or other settlement-sensitive 
improvements, should be completely removed and replaced with engineered fill.  Undocumented 
fill was encountered to depths ranging from 2.5 to 8 feet during our site exploration.  We anticipate 
that areas of undocumented fill may exist throughout the site. 
 
As mentioned above, we encountered up to 8 feet of undocumented fill within our site specific 
explorations.  In-situ soils containing debris, trash, etc, are considered unsuitable for placement of 
structures and roadways, and should be removed where buildings and roadways are proposed.  
Some of the existing undocumented fill soils appeared to be suitable to re-use as engineered fill 
provided the organic and inorganic debris is thoroughly removed prior to replacement. 
 
In areas proposed for construction of buildings, existing undocumented fill soils within the influence 
zones of proposed structures should be over-excavated to expose underlying native soils.  The 
excavations should either be refilled structurally with engineered fill, or the foundations extended to 
depths necessary to bear directly on the native soils.  Recommendations for placement of 
engineered fill are presented below in Section 6.2, Engineered Fill. 
   
It may be feasible for undocumented fill material to remain in place below proposed parking areas, 
driving lanes, and other areas which are not sensitive to settlement, with the understanding that 
some settlement may occur as the organic material in the fill material breaks down over time.  
Exposed subgrade soils, including undocumented fills in the future parking lot, should be evaluated 
by the geotechnical engineer.  For large areas, this evaluation is normally performed by proof-
rolling the exposed subgrade with a fully loaded scraper or dump truck and potholing with an 
excavator to evaluate the buried layers of undocumented fill.  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, 
over-excavated and replaced with engineered fill (as described below) or stabilized with rock prior 
to placement of engineered fill.  The depth of over-excavation, if required, should be evaluated by 
the geotechnical engineer at the time of construction. 
 
Areas proposed for construction of roadways should be ripped and tilled to a minimum depth of 12 
inches bgs, then moisture conditioned to within 2 percent of optimum moisture.  Following 
adequate tilling, removal of any debris, and moisture conditioning, the soils should be recompacted 
using standard compaction equipment.  We recommend that engineered fill be compacted to 
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project specifications for engineered fill, to at least 95 percent of the maximum dry density 
determined by ASTM D1557 (Modified Proctor) or equivalent. 
 
The final depth of soil removal should be determined by the geotechnical engineer or designated 
representative during site inspection while stripping/excavation is being performed.  Stripped 
topsoil and moderately to highly organic fill should be removed from areas proposed for placement 
of engineered fill.  Any remaining topsoil and organic debris should be stockpiled only in 
designated areas and stripping operations should be observed and documented by the 
geotechnical engineer or his representative. 
 
If encountered, undocumented fills and any subsurface structures (dry wells, basements, driveway 
and landscaping fill, old utility lines, septic leach fields, etc.) should be completely removed and the 
excavations backfilled with engineered fill.   
 
Site earthwork may be impacted by shallow groundwater and wet weather conditions.  Stabilization 
of subgrade soils will require aeration and recompaction.  If subgrade soils are found to be difficult 
to stabilize, over-excavation, placement of granular soils, or cement treatment of subgrade soils 
may be feasible options.  GeoPacific should be onsite to observe preparation of subgrade soil 
conditions prior to placement of engineered fill. 
 
6.2 Engineered Fill 
 
All grading for the proposed construction should be performed as engineered grading in 
accordance with the applicable building code at the time of construction with the exceptions and 
additions noted herein.  Areas proposed for fill placement should be prepared as described in the 
Site Preparation Recommendations section.  Surface soils should then be scarified and 
recompacted prior to placement of structural fill.  Proper test frequency and earthwork 
documentation usually requires daily observation and testing during stripping, rough grading, and 
placement of engineered fill.  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. 
 
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 95 percent of 
the maximum dry density determined by ASTM D1557 (Modified Proctor) or equivalent.  Field 
density testing should conform to ASTM D2922 and D3017, or D1556.  All engineered fill should be 
observed and tested by the project geotechnical engineer or his representative.  Typically, one 
density test is performed for at least every 2 vertical feet of fill placed or every 500 yd3, whichever 
requires more testing.  Because testing is performed on an on-call basis, we recommend that the 
earthwork contractor be held contractually responsible for test scheduling and frequency.  During 
periods of wet-weather site earthwork may be impacted by soil moisture.  
 
6.3 Excavating Conditions and Utility Trench Backfill 
 
We anticipate that on-site soils can generally be excavated using conventional heavy equipment to 
a depth of 20 feet below the ground surface.  Bedrock was encountered at a depth of 20.9 feet 



Geotechnical Engineering Report  
Project No. 18-4970, 8th Court Redevelopment, West Linn, Oregon 
 

18-4970, 8th Court Redevelopment GRPT      10   GEOPACIFIC ENGINEERING, INC. 
Version 1.0, August 22, 2018 

below the ground surface in boring B-2.  Maintenance of safe working conditions, including 
temporary excavation stability, is the responsibility of the contractor.  Actual slope inclinations at 
the time of construction should be determined based on safety requirements and actual soil and 
groundwater conditions.  All temporary cuts in excess of 4 feet in height should be sloped in 
accordance with U.S. Occupational Safety and Health Administration (OSHA) regulations (29 CFR 
Part 1926), or be shored.  The existing native silt soils classify as Type B Soil and temporary 
excavation side slope inclinations as steep as 1H:1V.  The existing native silty sand soils classify 
as Type C soil and temporary excavation side slope as steep as 1.5H:1V may be assumed for 
planning purposes. These cut slope inclinations are applicable to excavations above the water 
table only.   
 
Shallow, perched groundwater may be encountered during the wet weather season and should be 
anticipated in excavations and utility trenches.  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. 
 
PVC pipe should be installed in accordance with the procedures specified in ASTM D2321 and City 
of West Linn standards.  We recommend that structural trench backfill be compacted to at least 95 
percent of the maximum dry density obtained by the Modified Proctor (ASTM D1557) or equivalent.  
Initial backfill lift thicknesses for a ¾”-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, at least one density test is taken for every 4 vertical feet 
of backfill on each 100-lineal-foot section of trench. 
 
6.4 Erosion Control Considerations 
 
During our field exploration program, we did not observe soil conditions that may be considered 
highly susceptible to erosion.  In our opinion, the primary concern regarding erosion potential will 
occur during construction in areas that have been stripped of vegetation.  Erosion at the site during 
construction can be minimized by implementing the project erosion control plan, which should 
include judicious use of straw wattles, fiber rolls, and silt fences.  If used, these erosion control 
devices should 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 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.  Areas of exposed soil requiring permanent stabilization should be seeded with an 
approved grass seed mixture, or hydroseeded with an approved seed-mulch-fertilizer mixture. 
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6.5 Wet Weather Earthwork 
 
Soils underlying the site are likely to be moisture sensitive and will 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 require expensive measures such as cement treatment or imported granular material to 
compact areas where fill may be proposed 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, the following recommendations should be incorporated into 
the contract specifications: 
 

• Earthwork should be performed in small areas to minimize exposure to wet weather.  
Excavation or the removal of unsuitable soils should be followed promptly by the placement 
and compaction of clean engineered fill.  The size and type of construction equipment used 
may have to be limited to prevent soil disturbance.  Under some circumstances, it may be 
necessary to excavate soils with a backhoe to minimize subgrade disturbance caused by 
equipment traffic; 

• The ground surface within the construction area should be graded to promote run-off of 
surface water and to prevent the ponding of water; 

• Material used as engineered fill should consist of clean, granular soil containing less than 5 
percent passing the No. 200 sieve.  The fines should be non-plastic.  Alternatively, cement 
treatment of on-site soils may be performed to facilitate wet weather placement; 

• The ground surface within the construction area should be sealed by a smooth drum 
vibratory roller, or equivalent, and under no circumstances should be left uncompacted and 
exposed to moisture.  Soils which become too wet for compaction should be removed and 
replaced with clean granular materials; 

• Excavation and placement of fill should be observed by the geotechnical engineer to verify 
that all unsuitable materials are removed, and suitable compaction and site drainage is 
achieved; and 

• Geotextile silt fences, straw wattles, and fiber rolls should be strategically located to control 
erosion. 

If cement or lime treatment is used to facilitate wet weather construction, GeoPacific should be 
contacted to provide additional recommendations and field monitoring. 
 
6.6 Structural Foundations 
 
As discussed in section 7 of this report titled Seismic Design, without ground improvement, we 
estimate that in the event of the design earthquake, approximately 0.4 inches of post-liquefaction 
settlement will occur on the northern portion of the site. We estimate that differential settlement of 
0.2 inches may occur between adjacent foundation elements, or over a horizontal distance of 20 
feet, whichever is less.  Some lateral spreading may also occur in the northern portion of the site.   
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If the current estimates of total and/or differential post-liquefaction settlement and lateral spreading 
are determined to be tolerable by the project structural engineer, then no further study is required, 
and the proposed structures may be supported on shallow foundations near existing grade.  If the 
current estimates of total and/or differential seismically induced settlement displacements are not 
tolerable, then the design team may consider utilizing ground improvements to lower the estimates 
of total and differential settlement to within tolerable limits. 
 
During our site investigation, we observed up to 8 feet of undocumented fill underlying the ground 
surface on the northern portion of the site (See Figures 2 and 3), and potentially liquefiable layers 
between the depths of 40 to 45 feet below the ground surface at the location of cone penetrometer 
test CPT-1.     
 
Due to the extent of undocumented fill observed onsite, we recommend that areas proposed for 
construction of building foundations be over-excavated to expose underlying competent native soil 
and either refilled structurally with engineered fill, or the foundation elements extended to depths 
necessary to bear directly on competent native soil.  However, if leaving the existing 
undocumented fill in place is desired at the locations of the proposed structures, GeoPacific may 
be consulted to provide recommendations for deep foundations such as engineered aggregate 
piers or piles. 
 
If the current estimates of total and/or differential post-liquefaction settlement are acceptable, the 
proposed structures may be supported on shallow foundations bearing on stiff, native soils and/or 
engineered fill, appropriately designed and constructed as recommended in this report.  
Foundation design, construction, and setback requirements should conform to the applicable 
building code at the time of construction.  For maximization of bearing strength and protection 
against frost heave, spread footings should be embedded at a minimum depth of 18 inches below 
exterior grade.  If soft soil conditions are encountered at footing subgrade elevation, they should be 
removed and replaced with compacted crushed aggregate. 
 
Foundation excavations should be observed by the geotechnical engineer or his designated 
representative during construction.  Final foundation subgrade recommendations and over-
excavation limits should be determined during construction when the foundation subgrade soil 
conditions are exposed. 
 
The anticipated allowable soil bearing pressure is 1,500 lbs/ft2 for footings bearing on competent, 
native soil and/or engineered fill.  The anticipated allowable soil bearing pressure is 2,000 lbs/ft2 for 
footings bearing on a minimum of 6 inches of 1.5”-0 crushed aggregate compacted to at least 95 
percent of the maximum dry density determined by ASTM D1557 (Modified Proctor) or equivalent.  
The recommended maximum allowable bearing pressure may be increased by 1/3 for short-term 
transient conditions such as wind and seismic loading.  For loads heavier than 75 kips, the 
geotechnical engineer should be consulted.  If heavier loads than described above are proposed, it 
may be necessary to over-excavate point load areas and replace with additional compacted 
crushed aggregate.  The coefficient of friction between on-site soil and poured-in-place concrete 
may be taken as 0.42, which includes no factor of safety. The maximum anticipated total and 
differential footing movements (generally from soil expansion and/or settlement) are 1 inch and ¾ 
inch over a span of 20 feet, respectively. We anticipate that the majority of the estimated 
settlement will occur during construction, as loads are applied.  Excavations near structural 
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footings should not extend within a 1H:1V plane projected downward from the bottom edge of 
footings.  
 
Footing excavations should penetrate through topsoil and any loose soil to competent subgrade 
that is suitable for bearing support.  All footing excavations should be trimmed neat, and all loose 
or softened soil should be removed from the excavation bottom prior to placing reinforcing steel 
bars. Due to the moisture sensitivity of on-site native soils, foundations constructed during the wet 
weather season may require overexcavation of footings and backfill with compacted, crushed 
aggregate.   
 
Our recommendations are for construction incorporating conventional spread footing foundations.  
After site development, a Final Soil Engineer’s Report should either confirm or modify the above 
recommendations. 
 
6.7 Concrete Slab-on-Grade Floors 
 
As described above, up to 8 feet of undocumented fill was encountered on the northern portion of 
the site.  Undocumented fill soils encountered within our explorations will likely not be considered 
to be suitable to provide bearing support for the proposed structures.  Areas proposed for 
construction of buildings should be over-excavated to expose underlying native soils and either 
refilled structurally with engineered fill, or the foundations extended to depths necessary to bear 
directly on competent native soil. 
 
Preparation of areas beneath concrete slab-on-grade floors should be performed as recommended 
in the Site Preparation Recommendations and Spread Foundations sections.  Care should be 
taken during excavation for foundations and floor slabs, to avoid disturbing subgrade soils.  If 
subgrade soils have been adversely impacted by wet weather or otherwise disturbed, the surficial 
soils should be scarified to a minimum depth of 8 inches, moisture conditioned to within about 3 
percent of optimum moisture content, and compacted to engineered fill specifications.  
Alternatively, disturbed soils may be removed, and the removal zone backfilled with additional 
crushed rock.  
 
For evaluation of the concrete slab-on-grade floors using the beam on elastic foundation method, a 
modulus of subgrade reaction of 150 kcf (87 pci) should be assumed for the medium stiff, 
fine-grained soils anticipated to be present at foundation subgrade elevation following adequate 
site preparation as described above.  This value assumes the concrete slab system is designed 
and constructed as recommended herein, with a minimum thickness of 8 inches of 1½”-0 crushed 
aggregate beneath the slab.  The total thickness of crushed aggregate will be dependent on the 
subgrade conditions at the time of construction, and should be verified visually by proof-rolling.  
Under-slab aggregate should be compacted to at least 95 percent of its maximum dry density as 
determined by ASTM D698 (Standard Proctor) or equivalent.   
 
In areas where moisture will be detrimental to floor coverings or equipment inside the proposed 
structure, appropriate vapor barrier and damp-proofing measures should be implemented.  
Appropriate design professionals should be consulted regarding vapor barrier and damp proofing 
systems, ventilation, building material selection and mold prevention issues, which are outside 
GeoPacific’s area of expertise. 
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6.8 Perimeter Footing and Roof Drains 
 
The upslope edge of perimeter footings may be provided with a drainage system consisting of 3 or 
4-inch diameter, perforated, plastic pipe embedded in a minimum of 1 ft3 per lineal foot of clean, 
free-draining gravel or uncompacted 3/4” - 0 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.  Grades around the 
proposed structure should be sloped such that surface water drains away from the building.   
 
Perimeter footing drains are recommended to prevent detrimental effects of surface water runoff on 
foundations – not to dewater groundwater.  Footing drains should not be expected to eliminate all 
potential sources of water entering a basement or beneath a slab-on-grade.  An adequate grade to 
a low point outlet drain in the crawlspace is required by code.  Underslab drains are sometimes 
added beneath the slab when placed over soils of low permeability and shallow, perched 
groundwater. 
 
Down spouts and roof drains should collect roof water in a system separate from the footing drains 
to reduce the potential for clogging. Roof drain water should be directed to an appropriate 
discharge point and storm system well away from structural foundations. Grades should be sloped 
downward and away from buildings to reduce the potential for ponded water near structures. 
 
6.9 Permanent Below-Grade 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 wall, an at-rest equivalent fluid pressure of 55 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 6.5H, where H is the 
total height of the wall.   



Geotechnical Engineering Report  
Project No. 18-4970, 8th Court Redevelopment, West Linn, Oregon 
 

18-4970, 8th Court Redevelopment GRPT      15   GEOPACIFIC ENGINEERING, INC. 
Version 1.0, August 22, 2018 

 
We assume relatively level ground surface below the base of the walls.  As such, we recommend 
passive earth pressure of 320 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 GeoPacific should be 
contacted for additional recommendations.   
 
A coefficient of friction of 0.42 may be assumed along the interface between the base of the wall 
footing and subgrade soils.  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.  Traffic surcharges may be estimated using an 
additional vertical load of 250 psf (2 feet of additional fill), depending on anticipated traffic loads. 
 
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 to 18-inch 
wide zone of sand and gravel containing less than 5 percent passing the No. 200 sieve 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 suitable discharge point to remove water in this zone of sand and 
gravel.  The drain pipe should be wrapped in filter fabric (Mirafi 140N or other as approved by the 
geotechnical engineer) to minimize clogging.   
 
Wall drains are recommended to prevent detrimental effects of surface water runoff on foundations 
– not to dewater groundwater.  Drains should not be expected to eliminate all potential sources of 
water entering a basement or beneath a slab-on-grade.  An adequate grade to a low point outlet 
drain in the crawlspace is required by code.  Underslab drains are sometimes added beneath the 
slab when placed over soils of low permeability and shallow, perched groundwater. 
 
Water collected from the wall 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.  Down spouts and roof drains should not be connected to the wall drains in 
order to reduce the potential for clogging.  The drains should include clean-outs to allow periodic 
maintenance and inspection.  Grades around the proposed structure should be sloped such that 
surface water drains away from the building.   
 
GeoPacific 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.   
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Structures should be located a horizontal distance of at least 1.5H away from the back of the 
retaining wall, where H is the total height of the wall.  GeoPacific should be contacted for additional 
foundation recommendations where structures are located closer than 1.5H to the top of any wall. 
 
6.10 Flexible Pavement Design 
 
We understand that development at the site will include construction of private parking and drive 
areas.  For the new private pavement section, we conservatively assume that the subgrade will 
exhibit a resilient modulus of at least 6,000, which correlates to a CBR value of 4.  Based upon our 
understanding of the anticipated traffic which includes light-duty passenger vehicles, deliveries, 
and occasional fire trucks weighing up to 75,000 lbs.  For design of the automobile driving lanes, 
we assumed an anticipated 18-kip ESAL count of approximately 60,000 over 20 years.  Table 2 
presents our recommended minimum dry-weather pavement section for the proposed pavement 
section, supporting 20 years of vehicle traffic. 
 

Table 2 - Recommended Minimum Dry-Weather Pavement Section 

Material Layer 
Section Thickness (in) 

Compaction Standard Driving 
Lanes 

Parking 
Areas 

Asphaltic Concrete (AC) 3 3 91%/ 92% of Rice Density AASHTO T-209 

Crushed Aggregate Base ¾”-0 
(leveling course) 2 2 95% of Modified Proctor 

ASTM D1557 

Crushed Aggregate Base 1½”-0 10 8 95% of Modified Proctor 
ASTM D1557 

Subgrade 12 12 95% of Modified Proctor 
ASTM D1557 or Approved Native 

 
Any pockets of organic debris or loose fill encountered during subgrade preparation should be 
removed and replaced with engineered fill (see Site Preparation Section). In order to verify 
subgrade strength, we recommend proof-rolling directly on subgrade with a loaded dump truck 
during dry weather and on top of base course in wet weather. Soft areas that pump, rut, or weave 
should be stabilized prior to paving. If pavement areas are to be constructed during wet weather, 
the subgrade and construction plan should be reviewed by the project geotechnical engineer at the 
time of construction so that condition specific recommendations can be provided. The moisture 
sensitive subgrade soils make the site a difficult wet weather construction project. 
 
During placement of pavement section materials, density testing should be performed to verify 
compliance with project specifications. Generally, one subgrade, one base course, and one asphalt 
compaction test is performed for every 100 to 200 linear feet of paving. 
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6.11 Wet Weather Construction Pavement Section 
 
This section presents our recommendations for wet weather pavement section and construction for 
new pavement sections at the project.  These wet weather pavement section recommendations 
are intended for use in situations where it is not feasible to compact the subgrade soils to project 
requirements, due to wet subgrade soil conditions, and/or construction during wet weather.  Based 
on our site review, we recommend a wet weather section with a minimum subgrade deepening of 6 
to 12 inches to accommodate a working subbase of additional 1½”-0 crushed rock.  Geotextile 
fabric, Mirafi 500x or equivalent, should be placed on subgrade soils prior to placement of base 
rock.   
 
In some instances, it may be preferable to use a subbase material in combination with over-
excavation and increasing the thickness of the rock section.  GeoPacific should be consulted for 
additional recommendations regarding use of additional subbase in wet weather pavement 
sections if it is desired to pursue this alternative.  Cement treatment of the subgrade may also be 
considered instead of over-excavation.  However, mixing and tilling of the soil may be difficult due 
to the shallow observed depth of cobbles and boulders throughout the site.  For planning purposes, 
we anticipate that treatment of the onsite soils would involve mixing cement powder to 
approximately 6-8 percent cement content and a mixing depth on the order of 12 to 18 inches.  The 
mixing depth and cement content will depend upon site conditions and moisture content of the 
subgrade during construction.   
 
With implementation of the above recommendations, it is our opinion that the resulting pavement 
section will provide equivalent or greater structural strength than the dry weather pavement section 
currently planned.  However, it should be noted that construction in wet weather is risky and the 
performance of pavement subgrades depend on a number of factors including the weather 
conditions, the contractor’s methods, and the amount of traffic the road is subjected to.  There is a 
potential that soft spots may develop even with implementation of the wet weather provisions 
recommended in this letter.  If soft spots in the subgrade are identified during roadway excavation, 
or develop prior to paving, the soft spots should be over-excavated and backfilled with additional 
crushed rock.   
 
During subgrade excavation, care should be taken to avoid disturbing the subgrade soils.  
Removals should be performed using an excavator with a smooth-bladed bucket. Truck traffic 
should be limited until an adequate working surface has been established.  We suggest that the 
crushed rock be spread using bulldozer equipment rather than dump trucks, to reduce the amount 
of traffic and potential disturbance of subgrade soils. Care should be taken to avoid over-
compaction of the base course materials, which could create pumping, unstable subgrade soil 
conditions.  Heavy and/or vibratory compaction efforts should be applied with caution. Following 
placement and compaction of the crushed rock to project specifications (95 percent of Modified 
Proctor), a finish proof-roll should be performed before paving.  
 
The above recommendations are subject to field verification.  GeoPacific should be on-site during 
construction to verify subgrade strength and to take density tests on the engineered fill, base rock 
and asphaltic pavement materials. 
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7.0 SEISMIC DESIGN 
 
The Oregon Department of Geology and Mineral Industries (DOGAMI), Oregon HazVu: 2018 
Statewide GeoHazards Viewer indicates that the site is in an area where severe ground shaking is 
anticipated during an earthquake.   Structures should be designed to resist earthquake loading in 
accordance with the methodology described in the 2015 International Building Code (IBC) with 
applicable Oregon Structural Specialty Code (OSSC) revisions (current 2014).  We recommend 
Site Class D be used for design per the OSSC, Table 1613.5.2 and as defined in ASCE 7, Chapter 
20, Table 20.3-1.  Design values determined for the site using the USGS (United States Geological 
Survey) 2018 Seismic Design Maps Summary Report are summarized in Table 3, and are based 
upon existing soil conditions. 
 

Table 3 - Recommended Earthquake Ground Motion Parameters (USGS 2018) 
Parameter Value 

Location (Lat, Long), degrees 45.346, -122.651 
Probabilistic Ground Motion Values, 

2% Probability of Exceedance in 50 yrs 
Peak Ground Acceleration PGAM 0.447 g 

Short Period, Ss 0.942 g 
1.0 Sec Period, S1 0.407 g 

Soil Factors for Site Class D: 
Fa 1.123 
Fv 1.593 

SDs = 2/3 x Fa x Ss 0.706 g 
SD1 = 2/3 x Fv x S1 0.432 g 

Seismic Design Category D 
 

7.1 Soil Liquefaction Potential 
 
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.  Primary factors controlling the development of 
liquefaction include intensity and duration of strong ground motion, characteristics of subsurface 
soil, in-situ stress conditions, and the depth to groundwater.   
 
During our site investigation, we observed silty sand and sandy silt below the water table at the 
location of borings B-1 and B-3 at a depth of 40 to 45 feet below the ground surface.  These layers 
are considered susceptible to liquefaction.  At the location of boring B-2, we encountered bedrock 
at a depth of 20.9 feet below the ground surface, indicating that the soil profile in the vicinity of 
boring B-2 is not considered susceptible to liquefaction.     
 
According to the Oregon HazVu: Statewide Geohazards Viewer, the subject site is regionally 
characterized as having moderate to high risk of soil liquefaction (DOGAMI:HazVu, 2018).  We 
estimated soil liquefaction potential using CTP sounding, CPT-1 on the northern portion of the site.  
For the purposes of liquefaction analyses, we assumed groundwater at 40 feet bgs.  
 
For the soil liquefaction analysis, we assumed seismicity parameters appropriate for the MCE 
design event.  This level of earthquake shaking has a probability of exceedance of 2 percent in 50 
years (i.e. a “2500-year” event).  The commercial computer code CLiq was used for our 
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liquefaction analysis under the assumed conditions using the Idriss and Boulanger 2014 
methodology.  Results of the liquefaction potential evaluations are attached.  Based on the 
analysis performed, potentially liquefiable zones occur predominantly in a silty sand to sandy silt 
layer between about 40 and 45 feet below the ground surface (see attached liquefaction analysis 
results).   
 
7.2 Post-Liquefaction Settlements 
 
Settlement of the ground surface may occur as a result of earthquake shaking, particularly in 
conjunction with the occurrence of soil liquefaction.  We estimated seismically induced settlements 
using the Cliq computer program and the Idriss and Boulanger 2014 methodology.  Based upon 
our analysis of the existing soil profile and using a site-adjusted mapped MCE geometric mean 
peak horizontal ground acceleration of 0.46g from the USGS Seismic Design Map tool, total 
vertical dynamic settlement expected due to soil liquefaction at the location of cone penetration test 
CPT-1 is estimated to be 0.4 inches.  Our estimate of post-liquefaction settlement is summarized 
on Table 6. 

Table 4 – Estimates of Total Vertical Settlement 

CPT 
Designation 

Estimated 
Total Vertical 

Settlement (in) 

CPT-1 0.4 
 
During our site investigation, we observed a bedrock contour sloping down to the north.  We 
encountered bedrock at a depth of 20.9 feet at the location of boring B-2 at a depth of 54 feet at 
the location of cone penetrometer test CPT-1.  We expect 0.4 inches of post-liquefaction 
settlement at the location of CPT-1, and no post-liquefaction settlement on the southern portion of 
the site where the depth to bedrock is less than the depth to groundwater. 
 
Based on this evaluation, it is our opinion that the proposed building on the northern portion of the 
site should be designed to resist total post-liquefaction settlements up to 0.4 inches under the 
design earthquake scenarios.  Without ground improvement, we estimate that differential 
settlement of 0.2 inches may occur between adjacent foundation elements or over a distance of 20 
feet, whichever is less.  If mat foundations are utilized, differential settlements of up to 0.4 inches 
are anticipated from one side of the slab to the other.   
 
7.3 Lateral Spreading 
 
Lateral spreads involve down-slope movement of large volumes of liquefied soil.  Often, layers of 
non-liquefied soils overlying the liquefied material are also translated down-slope.  Lateral spreads 
generally develop on moderate to gentle slopes and move toward a free face such as a riverbank.  
The site is located a horizontal distance of approximately 0.6 miles west of the Willamette River at 
an average slope gradient of approximately 1 percent. Seismically induced lateral spreading was 
calculated using the Cliq computer program and the Idriss and Boulanger 2014 methodology.  
Based on the results of our calculations, we anticipate that up to 8 inches of lateral spreading could 
occur in the northern portion of the site.  We anticipate that lateral spreading will not occur in the 
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southern portion of the site, since we did not observe any potentially liquefiable layers in boring B-
2.   
 
Since the liquefiable layers in CPT-1 were observed at depths ranging from 40 to 45 feet below the 
ground surface, the expression of lateral spreading on the ground surface will likely be diminished.  
Due to the depth of the potentially liquefiable layer, bedrock contour sloping perpendicular to the 
anticipated direction of lateral spreading, and unknown factors such as the extent of liquefiable 
layers downslope of the subject site, a high level of uncertainty exists regarding the expression of 
lateral spreading which may occur in the northern portion of the subject site.  Based on information 
obtained from Oregon Hazvu: Statewide Geohazards Viewer, risk of soil liquefaction decreases in 
all directions around the site.  Therefore, our estimate of the magnitude of lateral spreading may be 
conservative.  
 
In the northern portion of the site, lateral displacement may occur differentially across the building.  
For design purposes, we recommend assuming that the differential lateral displacement across the 
length of the building would be about one-half the total estimated lateral displacement.   
 
The client and design team should work together to determine the maximum allowable total and 
differential settlements and lateral spreading that are considered to be tolerable to the proposed 
structure during the design seismic event.  If determined necessary, the magnitudes of total and 
differential post-liquefaction settlement and lateral spreading may potentially be reduced to within 
tolerable limits with ground improvements such as deep foundations, engineered aggregate piers, 
or deep soil mixing.  If desired, ground improvement recommendations can be provided by 
GeoPacific on a time and expense basis. 
 
7.4 Other Secondary Seismic Impacts 
 
Other potential seismic impacts include fault rupture potential, and other hazards as discussed 
below:  

Fault Rupture Potential – Based on our review of available geologic literature, we are not 
aware of any mapped active (demonstrating movement in the last 10,000 years) faults on 
the site.  During our field investigation, we did not observe any evidence of surface rupture 
or recent faulting.  Therefore, we conclude that the potential for fault rupture on site is very 
low. 

Seismic Induced Landslide – Site grades are generally flat to moderately sloping.  The 
potential for slope instability and seismic induced landslide to impact the proposed building 
is considered low.  Lateral spreading potential has been considered separately, as 
discussed above. 

Effects of Local Geology and Topography – In our opinion, no additional seismic hazard 
will occur due to local geology or topography.  The site is expected to have no greater 
seismic hazard than surrounding properties and the West Linn area in general. 

 
8.0 UNCERTAINTIES AND LIMITATIONS 
 
We have prepared this report for the owner and their consultants for use in design of this project 
only.  This report should be provided in its entirety to prospective contractors for bidding and 
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CHECKLIST OF RECOMMENDED GEOTECHNICAL TESTING AND OBSERVATION 
 

Item 
No. Procedure Timing By Whom Done 

1 Preconstruction meeting Prior to beginning site 
work 

Contractor, Developer, 
Civil and Geotechnical 

Engineers 
 

2 Fill removal from site and/or 
sorting and stockpiling Prior to mass stripping Soil Technician/ 

Geotechnical Engineer  

3 
Compaction testing of 
engineered fill (90% of 

Modified Proctor) 

During filling, tested 
every 2 vertical feet Soil Technician  

4 
Compaction testing of trench 

backfill (95% of Standard 
Proctor) 

During backfilling, 
tested every 4 vertical 

feet for every 200 
linear feet 

Soil Technician  

5 Street Subgrade Inspection 
(95% of Standard Proctor) 

Prior to placing base 
course Soil Technician  

6 Base course compaction 
(95% of Modified Proctor) 

Prior to paving, tested 
every 200 linear feet Soil Technician  

7 Asphalt Compaction 
(92% Rice Value) 

During paving, tested 
every 100 linear feet Soil Technician  

8 Final Geotechnical Engineer’s 
Report Completion of project Geotechnical Engineer  
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GeoPacific / CPT-1  / 2180 8th Ct West Linn
OPERATOR: OGE BB
CONE ID: DPG1323
HOLE NUMBER: CPT-1
TEST DATE: 7/20/2018 9:17:55 AM
TOTAL DEPTH: 53.970 ft

Depth
(ft)

SPT N60
(UNITLESS)
0 800
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SBT
(UNITLESS)

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

*SBT/SPT CORRELATION: UBC-1983

0 12

Tip (Qc)
(tsf)
0 300

Sleeve (Fs)
(tsf)
0 5

FR (Fs/Qc)
(%)
0 7

PP (U2)
(psi)
-10 60



COMMENT: GeoPacific / CPT-1 / 2180 8th Ct West Linn
TEST DATE: 7/20/2018 9:17:55 AM

PRESSURE 
(PSI)

TIME: (MINUTES)MAXIMUM PRESSURE = 2.1 (PSI)
HYDROSTATIC PRESSURE = 2.097 (PSI), WATER TABLE: 46.18 ft

 0  10  20  30  40  50  60 
-7
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3 DEPTH (ft)

51.017
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Tested By: SJC

LIQUID AND PLASTIC LIMITS TEST REPORT
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Dashed line indicates the approximate
upper limit boundary for natural soils
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NUMBER OF BLOWS
5 6 7 8 9 10 20 25 30 40

MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS

Project No. Client: Remarks:

Project:

Location: HA-1
Sample Number: S18-201 Depth: 8.5'

GEOPACIFIC ENGINEERING, INC.
Figure

Elastic Silt 52.7 30.3 22.4 99.0 95.0 MH

18-4970 Edge Development

8th Court Redevelopment



Particle Size Distribution Report
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TEST RESULTS

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Location: HA-1
Sample Number: S18-201 Depth: 8.5'

Client:

Project:

Project No: Figure

Elastic Silt

.75
.5

.375
.25
#4
#10
#20
#40

#100
#200

100.0
100.0
100.0
100.0
100.0
100.0

99.8
99.0
97.3
95.0

30.3 52.7 22.4

MH A-7-5(26)

Moisture 32.0%

7/5/2018

SJC

7/3/2018 TJT

Edge Development

8th Court Redevelopment

18-4970

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

GEOPACIFIC
ENGINEERING, INC.



Particle Size Distribution Report
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TEST RESULTS

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Location: B-3
Sample Number: S18-202 Depth: 40'

Client:

Project:

Project No: Figure

Sandy Silt

.75
.5

.375
.25
#4
#10
#20
#40

#100
#200

100.0
100.0
100.0
100.0
100.0

99.9
99.8
99.2
92.1
67.3

NP NV NP

ML A-4(0)

0.1381 0.1177

Moisture 32.9%

7/5/2018

SJC

7/3/2018 TJT

Edge Development

8th Court Redevelopment

18-4970

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

GEOPACIFIC
ENGINEERING, INC.



Particle Size Distribution Report
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TEST RESULTS

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Location: B-3
Sample Number: S18-203 Depth: 35'

Client:

Project:

Project No: Figure

Silty Sand

#200 32.7

NP NV NP

Moisture 13.4%

7/5/2018

SJC

7/3/2018 TJT

Edge Development

8th Court Redevelopment

18-4970

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

GEOPACIFIC
ENGINEERING, INC.



Particle Size Distribution Report
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GRAIN SIZE - mm.
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Fine Coarse Medium

% Sand
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TEST RESULTS

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Location: B-3
Sample Number: S18-204 Depth: 10'

Client:

Project:

Project No: Figure

Sandy Silt

#200 64.2

NP NV NP

Moisture 14.6%

7/5/2018

SJC

7/3/2048 TJT

Edge Development

8th Court Redevelopment

18-4970

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

GEOPACIFIC
ENGINEERING, INC.



Particle Size Distribution Report
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% Sand
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TEST RESULTS

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Location: B-1
Sample Number: S18-205 Depth: 40'

Client:

Project:

Project No: Figure

Silty Sand

#200 41.4

NP NV NP

Moisture 32.7%

7/5/2018

SJC

7/3/2018 TJT

Edge Development

8th Court Redevelopment

18-4970

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

GEOPACIFIC
ENGINEERING, INC.



Project Name: 8th Court Redevelopment Project No.: 18-4970 Sampled By: TJT
Sample ID: S18-206 35' Sample Date: 7/3/2018
Location: B-1 Tested By: SJC
Material Type: Silt Tested Date: 7/5/2018

Moisture
Tare Number: 41 Grain Size Data
Tare Wt.: 517.4 Sieve Individual Individual
Tare + Wet Soil: 843.1 Size Weight Weight
Tare + Dry Soil: 775 /(max wt individually retained) Retained Retained
Percent Moisture: 26.4 3"

1.5"
Organic Content ASTM D 2974 at 440°F 1"
Tare Number: 3/4 / 900
Tare Wt.: 1/2 / 570
Tare + Pre-Oven: 3/8 / 550
Tare + Post-Oven: 1/4
Percent Organic: #4 / 325

#8
No. 200 Wash Data #10 / 180
Tare Number #16
Tare Wt: #30
Tare+Pre-Wash: #40 / 75
Tare+Post-Wash: #50
-#200 From Wash: #100 / 40
Pre-Wash Mass: #200 / 20
% Passing No. 200 Pan

Atterberg Analysis Ll Atterberg Analysis Pl
Point 1 Point 2 Point 3 Point 4 Point 5 Point 1 Point 2 Point 3

Tare #
Tare Wt.
Wet Wt
Dry Wt
# of Blows



Project Name: 8th Court Redevelopment Project No.: 18-4970 Sampled By: TJT
Sample ID: S18-207 5' Sample Date: 7/3/2018
Location: B-3 Tested By: SJC
Material Type: Fill Material Tested Date: 7/9/2018

Moisture
Tare Number: 1 Grain Size Data
Tare Wt.: 261.7 Sieve Individual Individual
Tare + Wet Soil: 655.5 Size Weight Weight
Tare + Dry Soil: 573.8 /(max wt individually retained) Retained Retained
Percent Moisture: 26.2 3"

1.5"
Organic Content ASTM D 2974 at 440°F 1"
Tare Number: 5 7 3/4 / 900
Tare Wt.: 25.81 24.98 1/2 / 570
Tare + Pre-Oven: 69.65 68.55 3/8 / 550
Tare + Post-Oven: 67.98 67.01 1/4
Percent Organic: 3.8 3.5 #4 / 325

Average: 3.6 #8
No. 200 Wash Data #10 / 180
Tare Number #16
Tare Wt: #30
Tare+Pre-Wash: #40 / 75
Tare+Post-Wash: #50
-#200 From Wash: #100 / 40
Pre-Wash Mass: #200 / 20
% Passing No. 200 Pan

Atterberg Analysis Ll Atterberg Analysis Pl
Point 1 Point 2 Point 3 Point 4 Point 5 Point 1 Point 2 Point 3

Tare #
Tare Wt.
Wet Wt
Dry Wt
# of Blows



Tested By: SJC

LIQUID AND PLASTIC LIMITS TEST REPORT
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MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS

Project No. Client: Remarks:

Project:

Location: B-1
Sample Number: S18-208 Depth: 10'

GEOPACIFIC ENGINEERING, INC.
Figure

Sandy Silt 30.2 27.1 3.1 99.7 64.9 ML

18-4970 Edge Development

8th Court Redevelopment



Particle Size Distribution Report
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TEST RESULTS

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Location: B-1
Sample Number: S18-208 Depth: 10'

Client:

Project:

Project No: Figure

Sandy Silt

.75
.5

.375
.25
#4
#10
#20
#40

#100
#200

100.0
100.0
100.0
100.0
100.0
100.0
100.0

99.7
89.6
64.9

27.1 30.2 3.1

ML A-4(1)

0.1524 0.1278

Moisture 17.9%

7/5/2018

SJC

7/3/2018 TJT

Edge Development

8th Court Redevelopment

18-4970

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

GEOPACIFIC
ENGINEERING, INC.
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Overall Parametric Assessment Method

Settlements vs PGA

CPTu Name
18128 CPT-1 Text File
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Boulanger & Idriss (2014)

:: CPT main liquefaction parameters details ::

GWT in situ
(ft)

CPT Name Earthquake
Mag.

Earthquake
Accel.

GWT earthq.
(ft)

18128 CPT-1 Text Fil 9.11 0.46 40.00 40.00

CLiq v.2.2.0.32 - CPT Liquefaction Assessment Software - Report created on: 7/23/2018, 3:17:26 PM
Project file: Z:\Projects 2018\18-4970-8th Court Redevelopment\Geotechnical\Liquefaction Results\18-4970-8TH Court Redevelopment.clq
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GeoPacific Engineering, Inc.
14835 SW 72nd Ave
Portland, Oregon 97224
http://www.geopacificeng.com

Overall Parametric Assessment Method

Settlements vs PGA

CPTu Name
18128 CPT-1 Text File
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:: CPT main liquefaction parameters details ::

GWT in situ
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CPT Name Earthquake
Mag.

Earthquake
Accel.

GWT earthq.
(ft)

18128 CPT-1 Text Fil 9.11 0.46 40.00 40.00

CLiq v.2.2.0.32 - CPT Liquefaction Assessment Software - Report created on: 7/23/2018, 3:18:23 PM
Project file: Z:\Projects 2018\18-4970-8th Court Redevelopment\Geotechnical\Liquefaction Results\18-4970-8TH Court Redevelopment.clq

1



This software is licensed to: GeoPacific Engineering, Inc. CPT name: 18128 CPT-1 Text File
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SBTn Plot FS Plot

Factor of safety
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FS Plot

During earthq.
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CLiq v.2.2.0.32 - CPT Liquefaction Assessment Software - Report created on: 7/23/2018, 3:15:01 PM 1
Project file: Z:\Projects 2018\18-4970-8th Court Redevelopment\Geotechnical\Liquefaction Results\18-4970-8TH Court Redevelopment.clq

Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain



This software is licensed to: GeoPacific Engineering, Inc. CPT name: 18128 CPT-1 Text File

::  Post-earthquake settlement due to soil liquefaction ::

Depth
(ft)

FSqc1N,cs ev (%) Settlement
(in)

Depth
(ft)

FSqc1N,cs ev (%) Settlement
(in)

DF DF

40.03 53.73 2.00 0.00 0.000.32 40.19 135.65 0.49 0.74 0.010.32

40.35 142.04 0.53 0.70 0.010.32 40.52 133.71 0.48 0.74 0.010.31

40.68 123.97 0.43 0.80 0.020.31 40.85 57.79 2.00 0.00 0.000.31

41.01 136.65 0.49 0.70 0.010.30 41.17 137.24 0.49 0.69 0.010.30

41.34 128.60 0.45 0.74 0.010.30 41.50 145.09 0.54 0.64 0.010.30

41.67 171.25 0.83 0.32 0.010.29 41.83 173.69 0.87 0.29 0.010.29

41.99 171.16 0.82 0.32 0.010.29 42.16 145.15 0.53 0.61 0.010.29

42.32 142.67 0.52 0.62 0.010.28 42.49 147.28 0.55 0.59 0.010.28

42.65 156.76 0.63 0.53 0.010.28 42.81 167.55 0.76 0.36 0.010.27

42.98 164.93 0.72 0.40 0.010.27 43.14 163.48 0.70 0.41 0.010.27

43.31 159.80 0.65 0.46 0.010.27 43.47 142.36 0.51 0.58 0.010.26

43.63 143.80 0.51 0.57 0.010.26 43.80 145.33 0.52 0.55 0.010.26

43.96 148.34 0.54 0.54 0.010.25 44.13 151.07 0.56 0.52 0.010.25

44.29 147.64 0.54 0.53 0.010.25 44.45 145.91 0.52 0.53 0.010.25

44.62 165.33 0.71 0.35 0.010.24 44.78 162.35 0.67 0.38 0.010.24

44.95 144.87 0.51 0.51 0.010.24 45.11 127.11 0.42 0.59 0.010.24

45.28 51.97 2.00 0.00 0.000.23 45.44 51.59 2.00 0.00 0.000.23

45.60 50.18 2.00 0.00 0.000.23 45.77 50.84 2.00 0.00 0.000.22

45.93 36.45 2.00 0.00 0.000.22 46.10 25.16 2.00 0.00 0.000.22

46.26 31.84 2.00 0.00 0.000.22 46.42 25.10 2.00 0.00 0.000.21

46.59 36.28 2.00 0.00 0.000.21 46.75 28.54 2.00 0.00 0.000.21

46.92 19.77 2.00 0.00 0.000.20 47.08 20.18 2.00 0.00 0.000.20

47.24 24.08 2.00 0.00 0.000.20 47.41 20.99 2.00 0.00 0.000.20

47.57 45.35 2.00 0.00 0.000.19 47.74 46.64 2.00 0.00 0.000.19

47.90 46.39 2.00 0.00 0.000.19 48.06 48.38 2.00 0.00 0.000.19

48.23 54.61 2.00 0.00 0.000.18 48.39 52.17 2.00 0.00 0.000.18

48.56 49.26 2.00 0.00 0.000.18 48.72 45.62 2.00 0.00 0.000.17

48.88 48.47 2.00 0.00 0.000.17 49.05 49.47 2.00 0.00 0.000.17

49.21 48.67 2.00 0.00 0.000.17 49.38 47.70 2.00 0.00 0.000.16

49.54 48.90 2.00 0.00 0.000.16 49.70 49.38 2.00 0.00 0.000.16

49.87 53.95 2.00 0.00 0.000.15 50.03 130.49 0.41 0.37 0.010.15

50.20 145.80 0.49 0.32 0.010.15 50.36 173.79 0.78 0.16 0.000.15

50.52 130.55 0.41 0.35 0.010.14 50.69 130.34 0.41 0.34 0.010.14

50.85 171.28 0.74 0.16 0.000.14 51.02 235.69 2.00 0.00 0.000.14

51.18 240.78 2.00 0.00 0.000.13 51.34 145.86 0.48 0.28 0.010.13

51.51 21.02 2.00 0.00 0.000.13 51.67 20.36 2.00 0.00 0.000.12

51.84 19.16 2.00 0.00 0.000.12 52.00 19.92 2.00 0.00 0.000.12

52.16 19.13 2.00 0.00 0.000.12 52.33 16.66 2.00 0.00 0.000.11

52.49 15.07 2.00 0.00 0.000.11 52.66 14.77 2.00 0.00 0.000.11

52.82 17.90 2.00 0.00 0.000.10 52.99 26.94 2.00 0.00 0.000.10

53.15 31.15 2.00 0.00 0.000.10 53.31 109.05 0.34 0.28 0.010.10

53.48 229.35 2.00 0.00 0.000.09 53.64 254.00 2.00 0.00 0.000.09

53.81 254.00 2.00 0.00 0.000.09 53.97 254.00 2.00 0.00 0.000.09

CLiq v.2.2.0.32 - CPT Liquefaction Assessment Software - Report created on: 7/23/2018, 3:15:01 PM 2
Project file: Z:\Projects 2018\18-4970-8th Court Redevelopment\Geotechnical\Liquefaction Results\18-4970-8TH Court Redevelopment.clq



This software is licensed to: GeoPacific Engineering, Inc. CPT name: 18128 CPT-1 Text File

:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth
(ft)

FSqc1N,cs ev (%) Settlement
(in)

Depth
(ft)

FSqc1N,cs ev (%) Settlement
(in)

DF DF

Total estimated settlement: 0.37

Abbreviations
Qtn,cs:
FS:
ev (%):
DF:
Settlement:

Equivalent clean sand normalized cone resistance
Factor of safety against liquefaction
Post-liquefaction volumentric strain
ev depth weighting factor
Calculated settlement

CLiq v.2.2.0.32 - CPT Liquefaction Assessment Software - Report created on: 7/23/2018, 3:15:01 PM 3
Project file: Z:\Projects 2018\18-4970-8th Court Redevelopment\Geotechnical\Liquefaction Results\18-4970-8TH Court Redevelopment.clq



This software is licensed to: GeoPacific Engineering, Inc. CPT name: 18128 CPT-1 Text File
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Cone resistance SBTn Plot

Ic (Robertson 1990)
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SBTn Plot Corrected norm. cone resistance
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Corrected norm. cone resistance FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Cyclic shear strain
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Cyclic shear strain Lateral displacements

LDI
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Lateral displacements

Estimation of post-earthquake lateral Displacements

CLiq v.2.2.0.32 - CPT Liquefaction Assessment Software - Report created on: 7/23/2018, 3:15:01 PM 4
Project file: Z:\Projects 2018\18-4970-8th Court Redevelopment\Geotechnical\Liquefaction Results\18-4970-8TH Court Redevelopment.clq

qt: Total cone resistance (cone resistance qc corrected for pore water effects)
Ic: Soil Behaviour Type Index
qc1N,cs: Equivalent clean sand normalized CPT total cone resistance

F.S.: Factor of safety
γmax: Maximum cyclic shear strain
LDI: Lateral displacement index

Abbreviations
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:: Lateral displacement index calculation ::

Depth
(ft)

qc1N,cs FaFS Gammamax

(%)
LDIGammalim

(%)

40.03 53.73 0.00 2.00 0.00 0.00 0.00

40.19 135.65 0.13 0.49 0.43 0.13 0.26

40.35 142.04 0.11 0.53 0.35 0.11 0.22

40.52 133.71 0.14 0.48 0.45 0.14 0.28

40.68 123.97 0.18 0.43 0.56 0.18 0.35

40.85 57.79 0.00 2.00 0.00 0.00 0.00

41.01 136.65 0.13 0.49 0.41 0.13 0.26

41.17 137.24 0.13 0.49 0.41 0.13 0.25

41.34 128.60 0.16 0.45 0.51 0.16 0.31

41.50 145.09 0.11 0.54 0.31 0.11 0.21

41.67 171.25 0.05 0.83 -0.04 0.05 0.10

41.83 173.69 0.05 0.87 -0.07 0.04 0.09

41.99 171.16 0.05 0.82 -0.04 0.05 0.10

42.16 145.15 0.11 0.53 0.31 0.11 0.21

42.32 142.67 0.11 0.52 0.34 0.11 0.22

42.49 147.28 0.10 0.55 0.28 0.10 0.20

42.65 156.76 0.08 0.63 0.16 0.08 0.15

42.81 167.55 0.06 0.76 0.01 0.06 0.11

42.98 164.93 0.06 0.72 0.05 0.06 0.12

43.14 163.48 0.07 0.70 0.07 0.07 0.13

43.31 159.80 0.07 0.65 0.12 0.07 0.14

43.47 142.36 0.11 0.51 0.34 0.11 0.22

43.63 143.80 0.11 0.51 0.33 0.11 0.21

43.80 145.33 0.10 0.52 0.31 0.10 0.21

43.96 148.34 0.10 0.54 0.27 0.10 0.19

44.13 151.07 0.09 0.56 0.23 0.09 0.18

44.29 147.64 0.10 0.54 0.28 0.10 0.19

44.45 145.91 0.10 0.52 0.30 0.10 0.20

44.62 165.33 0.06 0.71 0.04 0.06 0.12

44.78 162.35 0.07 0.67 0.08 0.07 0.13

44.95 144.87 0.11 0.51 0.31 0.11 0.21

45.11 127.11 0.16 0.42 0.53 0.16 0.32

45.28 51.97 0.00 2.00 0.00 0.00 0.00

45.44 51.59 0.00 2.00 0.00 0.00 0.00

45.60 50.18 0.00 2.00 0.00 0.00 0.00

45.77 50.84 0.00 2.00 0.00 0.00 0.00

45.93 36.45 0.00 2.00 0.00 0.00 0.00

46.10 25.16 0.00 2.00 0.00 0.00 0.00

46.26 31.84 0.00 2.00 0.00 0.00 0.00

46.42 25.10 0.00 2.00 0.00 0.00 0.00

46.59 36.28 0.00 2.00 0.00 0.00 0.00

46.75 28.54 0.00 2.00 0.00 0.00 0.00

46.92 19.77 0.00 2.00 0.00 0.00 0.00

47.08 20.18 0.00 2.00 0.00 0.00 0.00

47.24 24.08 0.00 2.00 0.00 0.00 0.00

47.41 20.99 0.00 2.00 0.00 0.00 0.00

47.57 45.35 0.00 2.00 0.00 0.00 0.00

47.74 46.64 0.00 2.00 0.00 0.00 0.00
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:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(ft)

qc1N,cs FaFS Gammamax

(%)
LDIGammalim

(%)

47.90 46.39 0.00 2.00 0.00 0.00 0.00

48.06 48.38 0.00 2.00 0.00 0.00 0.00

48.23 54.61 0.00 2.00 0.00 0.00 0.00

48.39 52.17 0.00 2.00 0.00 0.00 0.00

48.56 49.26 0.00 2.00 0.00 0.00 0.00

48.72 45.62 0.00 2.00 0.00 0.00 0.00

48.88 48.47 0.00 2.00 0.00 0.00 0.00

49.05 49.47 0.00 2.00 0.00 0.00 0.00

49.21 48.67 0.00 2.00 0.00 0.00 0.00

49.38 47.70 0.00 2.00 0.00 0.00 0.00

49.54 48.90 0.00 2.00 0.00 0.00 0.00

49.70 49.38 0.00 2.00 0.00 0.00 0.00

49.87 53.95 0.00 2.00 0.00 0.00 0.00

50.03 130.49 0.15 0.41 0.49 0.15 0.30

50.20 145.80 0.10 0.49 0.30 0.10 0.20

50.36 173.79 0.05 0.78 -0.07 0.05 0.10

50.52 130.55 0.15 0.41 0.49 0.15 0.30

50.69 130.34 0.15 0.41 0.49 0.15 0.30

50.85 171.28 0.05 0.74 -0.04 0.05 0.10

51.02 235.69 0.01 2.00 -0.99 0.00 0.00

51.18 240.78 0.00 2.00 -1.07 0.00 0.00

51.34 145.86 0.10 0.48 0.30 0.10 0.20

51.51 21.02 0.00 2.00 0.00 0.00 0.00

51.67 20.36 0.00 2.00 0.00 0.00 0.00

51.84 19.16 0.00 2.00 0.00 0.00 0.00

52.00 19.92 0.00 2.00 0.00 0.00 0.00

52.16 19.13 0.00 2.00 0.00 0.00 0.00

52.33 16.66 0.00 2.00 0.00 0.00 0.00

52.49 15.07 0.00 2.00 0.00 0.00 0.00

52.66 14.77 0.00 2.00 0.00 0.00 0.00

52.82 17.90 0.00 2.00 0.00 0.00 0.00

52.99 26.94 0.00 2.00 0.00 0.00 0.00

53.15 31.15 0.00 2.00 0.00 0.00 0.00

53.31 109.05 0.25 0.34 0.71 0.25 0.50

53.48 229.35 0.01 2.00 -0.89 0.00 0.00

53.64 254.00 0.00 2.00 -1.28 0.00 0.00

53.81 254.00 0.00 2.00 -1.28 0.00 0.00

53.97 254.00 0.00 2.00 -1.28 0.00 0.00

Depth:
qc1N,cs:
Gammalim:
FS:
Fa:
Gammamax:
Lat. disp.:

Depth of test point
Adjusted and corrected cone resistance due to fines
Limiting shear strain
Calculated factor of safety against liquefaction
 
Maximum cyclic shear strain
Lateral displacement

Abbreviations

Total estimated displacement: 7.90
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:: Strength loss calculation  Idriss & Boulanger (2008) ::

Depth
(ft)

Kcqt

(tsf)
Qtn,cs Ic Su(liq)/σ'v Su(peak)/σ'vQtn

2.79 29.51 2.76 130.15 2.50 N/A N/A47.14

2.95 30.65 2.85 139.50 2.52 N/A N/A48.96

3.12 30.36 3.03 146.75 2.55 N/A N/A48.48

3.28 27.04 3.33 143.66 2.60 N/A N/A43.14

3.44 25.48 3.44 139.69 2.62 N/A N/A40.61

3.61 27.89 3.15 140.12 2.57 N/A N/A44.46

3.77 31.23 2.93 146.05 2.53 N/A N/A49.82

3.94 35.41 2.75 155.32 2.50 N/A N/A56.52

4.10 39.58 2.51 158.77 2.45 N/A N/A63.20

4.26 44.46 2.26 160.56 2.39 N/A N/A71.03

4.43 41.82 2.39 159.80 2.42 N/A N/A66.77

4.59 34.55 2.83 155.90 2.51 N/A N/A55.08

4.76 26.08 3.75 155.34 2.66 N/A N/A41.44

4.92 24.83 3.67 144.78 2.65 N/A N/A39.42

5.08 23.73 3.62 136.40 2.65 N/A N/A37.64

5.25 21.51 3.57 121.57 2.64 N/A N/A34.06

5.41 17.14 4.09 110.60 2.71 N/A N/A27.02

5.58 13.86 4.69 102.07 2.79 N/A N/A21.74

5.74 11.73 5.53 101.12 2.88 N/A N/A18.29

5.91 10.87 6.47 109.49 2.98 N/A N/A16.91

6.07 11.08 7.11 122.48 3.03 N/A N/A17.23

6.23 11.71 7.16 130.35 3.04 N/A N/A18.22

6.40 12.27 6.90 131.90 3.01 N/A N/A19.11

6.56 13.10 6.39 130.56 2.97 N/A N/A20.42

6.73 14.81 5.66 131.09 2.90 N/A N/A23.15

6.89 16.50 5.11 132.17 2.84 N/A N/A25.86

7.05 18.73 4.52 132.96 2.77 N/A N/A29.42

7.22 20.48 4.17 134.50 2.72 N/A N/A32.22

7.38 22.96 3.85 139.35 2.68 N/A N/A36.19

7.55 27.82 3.26 143.53 2.59 N/A N/A43.98

7.71 32.38 2.93 150.18 2.53 N/A N/A51.30

7.87 37.53 2.63 156.83 2.47 N/A N/A59.55

8.04 40.58 2.54 163.64 2.45 N/A N/A64.43

8.20 41.67 2.53 167.43 2.45 N/A N/A66.16

8.37 43.43 2.46 169.39 2.43 N/A N/A68.98

8.53 48.25 2.37 181.44 2.41 N/A N/A76.71

8.69 58.51 2.21 206.23 2.38 N/A N/A93.18

8.86 66.67 2.14 227.13 2.35 N/A N/A106.27

9.02 65.98 2.32 244.45 2.40 N/A N/A105.14

9.19 63.36 2.43 244.46 2.43 N/A N/A100.70

9.35 60.17 2.52 238.03 2.45 N/A N/A94.62

9.51 62.34 2.32 221.43 2.40 N/A N/A95.57

9.68 60.40 2.38 217.91 2.42 N/A N/A91.57

9.84 64.21 2.38 227.98 2.42 N/A N/A95.98

10.01 68.55 2.41 244.51 2.42 N/A N/A101.30

10.17 70.29 2.45 251.64 2.43 N/A N/A102.64

10.34 73.70 2.33 245.45 2.40 N/A N/A105.51

10.50 78.77 2.15 237.68 2.36 N/A N/A110.37
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:: Strength loss calculation  (Idriss & Boulanger (2008) :: (continued)

Depth
(ft)

Kcqt

(tsf)
Qtn,cs Ic Su(liq)/σ'v Su(peak)/σ'vQtn

10.66 88.57 1.92 232.61 2.29 N/A N/A121.03

10.83 93.39 1.86 234.31 2.27 N/A N/A125.67

10.99 96.15 1.82 232.27 2.26 N/A N/A127.53

11.15 98.72 1.84 238.46 2.26 N/A N/A129.57

11.32 100.72 1.93 253.95 2.30 N/A N/A131.33

11.48 95.40 2.19 271.73 2.37 N/A N/A124.33

11.65 90.30 2.42 283.31 2.42 N/A N/A117.23

11.81 90.43 2.44 282.99 2.43 N/A N/A116.05

11.97 91.15 2.41 278.37 2.42 N/A N/A115.46

12.14 85.27 2.52 269.89 2.45 N/A N/A107.04

12.30 74.62 2.89 269.83 2.52 N/A N/A93.36

12.47 73.92 2.96 271.04 2.54 N/A N/A91.51

12.63 78.32 2.85 272.73 2.52 N/A N/A95.61

12.79 86.83 2.57 267.51 2.46 N/A N/A104.17

12.96 87.03 2.40 246.96 2.42 N/A N/A102.82

13.12 73.58 2.54 218.90 2.45 N/A N/A86.14

13.29 54.66 2.93 186.00 2.53 N/A N/A63.56

13.45 38.83 3.69 165.70 2.66 N/A N/A44.92

13.62 36.91 3.55 149.60 2.64 N/A N/A42.11

13.78 33.95 3.56 135.94 2.64 N/A N/A38.23

13.94 32.61 3.54 128.61 2.63 N/A N/A36.30

14.11 33.22 3.72 136.46 2.66 N/A N/A36.67

14.27 44.93 3.04 149.19 2.55 N/A N/A49.04

14.44 62.45 2.53 170.09 2.45 N/A N/A67.36

14.60 81.93 2.20 192.22 2.37 N/A N/A87.38

14.76 91.09 2.19 211.43 2.37 N/A N/A96.33

14.93 96.68 2.24 227.60 2.38 N/A N/A101.40

15.09 99.41 2.26 233.13 2.39 N/A N/A103.32

15.26 89.13 2.55 234.63 2.46 N/A N/A91.96

15.42 75.10 2.89 222.32 2.52 N/A N/A76.81

15.58 65.69 3.08 204.68 2.56 N/A N/A66.49

15.75 67.97 2.72 185.13 2.49 N/A N/A68.04

15.91 74.98 2.34 173.62 2.41 N/A N/A74.29

16.08 79.31 2.20 171.33 2.37 N/A N/A77.88

16.24 85.44 2.05 170.72 2.33 N/A N/A83.20

16.40 87.17 2.00 168.67 2.32 N/A N/A84.17

16.57 86.71 2.00 166.42 2.32 N/A N/A83.04

16.73 87.57 2.09 173.90 2.34 N/A N/A83.22

16.90 80.74 2.41 183.17 2.42 N/A N/A76.05

17.06 69.65 2.91 188.86 2.53 N/A N/A64.92

17.22 54.67 3.54 177.90 2.63 N/A N/A50.29

17.39 51.19 3.43 159.68 2.62 N/A N/A46.61

17.55 58.64 2.70 143.74 2.49 N/A N/A53.14

17.72 67.36 2.27 137.86 2.39 N/A N/A60.78

17.88 78.00 2.00 140.15 2.32 N/A N/A70.08

18.05 100.78 1.65 149.08 2.19 N/A N/A90.40

18.21 124.84 1.50 167.26 2.12 N/A N/A111.62

18.37 129.64 1.61 185.46 2.18 N/A N/A114.98
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:: Strength loss calculation  (Idriss & Boulanger (2008) :: (continued)

Depth
(ft)

Kcqt

(tsf)
Qtn,cs Ic Su(liq)/σ'v Su(peak)/σ'vQtn

18.54 107.47 2.06 193.82 2.33 N/A N/A94.00

18.70 88.36 2.71 205.95 2.49 N/A N/A76.11

18.86 100.82 2.36 203.94 2.41 N/A N/A86.54

19.03 121.78 1.99 207.67 2.31 N/A N/A104.37

19.19 132.24 1.83 206.58 2.26 N/A N/A112.85

19.36 119.66 1.99 201.21 2.31 N/A N/A101.03

19.52 98.38 2.29 187.46 2.39 N/A N/A81.93

19.68 72.99 2.87 171.25 2.52 N/A N/A59.66

19.85 57.81 3.29 152.83 2.59 N/A N/A46.48

20.01 52.07 3.49 144.40 2.63 N/A N/A41.35

20.18 59.15 3.03 142.34 2.55 N/A N/A46.99

20.34 63.00 2.98 148.26 2.54 N/A N/A49.77

20.50 67.76 2.85 152.17 2.52 N/A N/A53.30

20.67 70.23 2.84 155.77 2.51 N/A N/A54.89

20.83 70.83 2.89 158.54 2.52 N/A N/A54.92

21.00 67.95 3.04 158.53 2.55 N/A N/A52.14

21.16 62.62 3.27 155.16 2.59 N/A N/A47.47

21.32 58.76 3.40 150.04 2.61 N/A N/A44.07

21.49 59.98 3.30 147.41 2.59 N/A N/A44.74

21.65 65.58 3.03 147.91 2.55 N/A N/A48.86

21.82 71.74 2.78 148.45 2.50 N/A N/A53.41

21.98 78.22 2.57 149.53 2.46 N/A N/A58.18

22.15 85.95 2.36 150.63 2.41 N/A N/A63.91

22.31 90.84 2.23 150.45 2.38 N/A N/A67.37

22.47 77.51 2.57 145.32 2.46 N/A N/A56.48

22.64 64.64 3.02 139.41 2.55 N/A N/A46.17

22.80 60.69 3.17 135.89 2.57 N/A N/A42.86

22.97 74.18 2.57 135.92 2.46 N/A N/A52.97

23.13 84.61 2.33 141.05 2.40 N/A N/A60.56

23.29 85.69 2.38 144.84 2.42 N/A N/A60.87

23.46 94.45 2.17 145.72 2.36 N/A N/A67.21

23.62 100.08 2.00 142.33 2.31 N/A N/A71.28

23.79 102.24 1.93 140.18 2.29 N/A N/A72.60

23.95 90.97 2.23 141.43 2.38 N/A N/A63.38

24.11 79.70 2.66 144.62 2.48 N/A N/A54.33

24.28 71.98 3.03 145.85 2.55 N/A N/A48.19

24.44 63.98 3.42 143.79 2.61 N/A N/A42.05

24.61 55.30 3.89 138.38 2.68 N/A N/A35.61

24.77 51.16 4.04 131.43 2.71 N/A N/A32.55

24.93 55.91 3.44 123.50 2.62 N/A N/A35.89

25.10 69.76 2.60 119.03 2.47 N/A N/A45.79

25.26 85.33 2.11 120.00 2.35 N/A N/A56.92

25.43 106.84 1.72 124.52 2.22 N/A N/A72.58

25.59 128.94 1.51 133.56 2.13 N/A N/A88.63

25.75 130.15 1.58 139.89 2.16 N/A N/A88.51

25.92 100.75 2.07 136.44 2.34 N/A N/A66.01

26.08 60.28 3.50 129.49 2.63 N/A N/A37.01

26.25 38.97 5.41 122.82 2.87 N/A N/A22.69
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:: Strength loss calculation  (Idriss & Boulanger (2008) :: (continued)

Depth
(ft)

Kcqt

(tsf)
Qtn,cs Ic Su(liq)/σ'v Su(peak)/σ'vQtn

26.41 51.57 4.12 126.21 2.72 N/A N/A30.66

26.57 64.43 3.57 138.67 2.64 N/A N/A38.82

26.74 63.86 3.66 139.52 2.65 N/A N/A38.15

26.90 42.53 5.29 128.06 2.86 N/A N/A24.22

27.07 25.89 7.50 106.92 3.07 N/A N/A14.26

27.23 19.12 8.63 88.09 3.15 N/A N/A10.21

27.39 19.14 7.78 79.09 3.09 N/A N/A10.16

27.56 19.76 7.41 77.47 3.06 N/A N/A10.46

27.72 20.56 7.15 77.61 3.04 N/A N/A10.86

27.89 20.57 7.42 80.08 3.06 N/A N/A10.79

28.05 21.48 7.50 84.39 3.07 N/A N/A11.25

28.21 24.74 7.28 94.80 3.05 N/A N/A13.03

28.38 30.40 6.64 107.15 2.99 N/A N/A16.15

28.54 31.41 6.81 113.06 3.01 N/A N/A16.61

28.71 29.43 7.30 112.47 3.05 N/A N/A15.41

28.87 38.04 5.81 116.75 2.91 N/A N/A20.10

29.04 55.03 4.17 124.10 2.72 N/A N/A29.76

29.20 73.65 3.19 131.32 2.58 N/A N/A41.16

29.36 77.96 3.08 134.12 2.56 N/A N/A43.56

29.53 74.46 3.35 136.96 2.60 N/A N/A40.93

29.69 63.32 4.10 137.84 2.71 N/A N/A33.65

29.86 52.03 5.06 136.15 2.83 N/A N/A26.88

30.02 52.46 4.83 130.26 2.81 N/A N/A26.95

30.18 63.86 3.75 126.28 2.66 N/A N/A33.72

30.35 86.80 2.47 119.30 2.44 N/A N/A48.31

30.51 93.68 2.20 115.93 2.37 N/A N/A52.75

30.68 91.55 2.21 113.41 2.38 N/A N/A51.21

30.84 76.75 2.87 118.27 2.52 N/A N/A41.14

31.00 66.33 3.61 123.71 2.64 N/A N/A34.23

31.17 59.56 4.35 129.49 2.75 N/A N/A29.75

31.33 65.42 4.11 135.03 2.72 N/A N/A32.82

31.50 77.79 3.53 140.27 2.63 N/A N/A39.78

31.66 96.40 2.80 141.97 2.51 N/A N/A50.78

31.82 105.40 2.48 139.23 2.44 N/A N/A56.22

31.99 110.26 2.38 139.99 2.42 N/A N/A58.88

32.15 110.08 2.43 141.79 2.43 N/A N/A58.31

32.32 103.50 2.68 144.23 2.48 N/A N/A53.76

32.48 94.30 2.96 142.02 2.54 N/A N/A47.99

32.64 83.15 3.38 139.26 2.61 N/A N/A41.23

32.81 76.49 3.64 135.51 2.65 N/A N/A37.26

32.97 71.68 3.86 132.80 2.68 N/A N/A34.38

33.14 69.85 4.09 134.96 2.71 N/A N/A33.03

33.30 64.84 4.52 135.82 2.77 N/A N/A30.05

33.47 56.55 5.07 131.64 2.83 N/A N/A25.94

33.63 57.63 4.69 123.47 2.79 N/A N/A26.32

33.79 62.93 4.14 120.00 2.72 N/A N/A28.96

33.96 73.30 3.64 124.94 2.65 N/A N/A34.36

34.12 74.62 3.73 129.40 2.66 N/A N/A34.69
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:: Strength loss calculation  (Idriss & Boulanger (2008) :: (continued)

Depth
(ft)

Kcqt

(tsf)
Qtn,cs Ic Su(liq)/σ'v Su(peak)/σ'vQtn

34.28 82.76 3.42 132.96 2.62 N/A N/A38.87

34.45 97.81 2.89 136.06 2.52 N/A N/A47.04

34.61 116.31 2.47 141.06 2.44 N/A N/A57.21

34.78 127.49 2.40 150.87 2.42 N/A N/A62.75

34.94 115.57 2.88 158.27 2.52 N/A N/A54.98

35.10 85.87 4.16 158.66 2.72 N/A N/A38.17

35.27 57.77 6.06 151.87 2.94 N/A N/A25.07

35.43 46.19 7.21 142.36 3.04 N/A N/A19.74

35.60 62.83 4.99 135.08 2.82 N/A N/A27.09

35.76 80.08 3.66 129.83 2.65 N/A N/A35.51

35.92 95.59 2.86 125.86 2.52 N/A N/A44.03

36.09 94.81 2.88 125.08 2.52 N/A N/A43.40

36.25 92.14 3.01 125.46 2.55 N/A N/A41.65

36.42 90.66 3.10 125.83 2.56 N/A N/A40.58

36.58 94.66 2.98 126.73 2.54 N/A N/A42.47

36.74 100.20 2.81 127.13 2.51 N/A N/A45.24

36.91 101.42 2.75 125.88 2.50 N/A N/A45.74

37.07 97.12 2.86 123.79 2.52 N/A N/A43.28

37.24 90.77 3.10 122.98 2.56 N/A N/A39.66

37.40 87.98 3.25 123.18 2.59 N/A N/A37.94

37.57 85.47 3.38 122.93 2.61 N/A N/A36.42

37.73 84.45 3.40 121.69 2.61 N/A N/A35.75

37.89 86.13 3.27 119.52 2.59 N/A N/A36.55

38.06 88.59 3.09 116.73 2.56 N/A N/A37.81

38.22 89.05 2.97 113.13 2.54 N/A N/A38.08

38.39 86.05 3.03 110.64 2.55 N/A N/A36.47

38.55 82.42 3.13 108.16 2.57 N/A N/A34.53

38.71 79.01 3.30 107.62 2.60 N/A N/A32.62

38.88 76.73 3.50 109.20 2.63 N/A N/A31.18

39.04 76.99 3.71 114.42 2.66 N/A N/A30.83

39.21 72.28 4.19 118.52 2.73 N/A N/A28.27

39.37 67.41 4.55 119.12 2.77 N/A N/A26.18

39.53 65.23 4.67 117.57 2.79 N/A N/A25.19

39.70 70.29 4.26 115.49 2.74 N/A N/A27.10

39.86 78.04 3.89 117.80 2.69 N/A N/A30.26

40.03 87.31 3.49 120.41 2.63 0.13 2.4034.52

40.19 98.52 3.09 123.01 2.56 0.15 0.7139.84

40.35 103.78 2.88 122.17 2.52 0.16 0.7142.46

40.52 99.52 3.02 121.56 2.55 0.15 0.7140.22

40.68 93.23 3.28 121.37 2.59 0.14 0.7036.97

40.85 94.15 3.38 125.14 2.61 0.14 2.5737.06

41.01 99.11 3.18 125.19 2.58 0.16 0.7039.40

41.17 100.70 3.11 124.83 2.56 0.16 0.7140.10

41.34 104.36 3.03 126.25 2.55 0.14 0.7141.71

41.50 117.32 2.72 129.95 2.49 0.17 0.7347.85

41.67 135.02 2.33 132.40 2.41 0.23 0.7556.74

41.83 145.27 2.06 128.59 2.33 0.23 0.7662.52

41.99 136.38 2.16 125.21 2.36 0.23 0.7557.91
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:: Strength loss calculation  (Idriss & Boulanger (2008) :: (continued)

Depth
(ft)

Kcqt

(tsf)
Qtn,cs Ic Su(liq)/σ'v Su(peak)/σ'vQtn

42.16 123.91 2.46 125.58 2.43 0.17 0.7451.06

42.32 114.30 2.91 132.35 2.53 0.17 0.7245.45

42.49 118.01 2.89 135.58 2.52 0.18 0.7346.92

42.65 127.78 2.58 133.98 2.46 0.19 0.7451.84

42.81 135.40 2.30 129.30 2.40 0.22 0.7556.15

42.98 138.51 2.21 127.81 2.37 0.21 0.7557.80

43.14 135.58 2.29 128.47 2.40 0.21 0.7556.02

43.31 127.03 2.48 127.53 2.44 0.20 0.7451.47

43.47 119.62 2.60 124.39 2.47 0.16 0.7347.85

43.63 114.75 2.64 120.54 2.47 0.17 0.7245.60

43.80 117.35 2.52 118.52 2.45 0.17 0.7346.98

43.96 120.58 2.41 117.22 2.42 0.17 0.7348.67

44.13 121.78 2.38 116.92 2.42 0.18 0.7349.18

44.29 121.32 2.40 117.18 2.42 0.17 0.7348.79

44.45 126.61 2.32 118.62 2.40 0.17 0.7451.22

44.62 132.10 2.24 120.43 2.38 0.21 0.7453.73

44.78 131.14 2.26 119.95 2.39 0.20 0.7453.13

44.95 116.42 2.59 118.10 2.46 0.17 0.7245.64

45.11 99.00 3.02 112.94 2.55 0.14 0.7037.43

45.28 88.15 3.39 109.80 2.61 0.13 2.2632.40

45.44 83.58 3.53 107.26 2.63 0.13 2.1330.35

45.60 83.01 3.83 113.36 2.68 0.13 2.1129.59

45.77 75.49 4.43 118.40 2.76 0.13 1.9126.72

45.93 62.75 5.43 119.27 2.87 0.10 1.5721.98

46.10 53.25 6.21 114.56 2.95 0.08 1.3218.45

46.26 47.33 6.97 113.29 3.02 0.09 1.1616.25

46.42 53.21 6.35 116.61 2.96 0.08 1.3118.36

46.59 51.55 6.74 119.36 3.00 0.09 1.2617.71

46.75 48.67 6.91 114.93 3.02 0.08 1.1916.63

46.92 40.16 7.91 106.80 3.10 0.07 0.9613.50

47.08 37.81 7.92 99.96 3.10 0.07 0.9012.62

47.24 38.55 7.65 98.42 3.08 0.08 0.9212.86

47.41 51.80 5.61 98.89 2.89 0.08 1.2617.62

47.57 63.61 4.56 99.53 2.77 0.12 1.5621.84

47.74 76.99 3.80 101.10 2.67 0.12 1.9026.61

47.90 78.62 3.86 104.73 2.68 0.12 1.9427.13

48.06 82.58 3.72 106.38 2.66 0.12 2.0428.60

48.23 85.50 3.61 107.27 2.64 0.13 2.1129.75

48.39 86.00 3.56 106.77 2.64 0.13 2.1129.96

48.56 81.68 3.75 105.18 2.67 0.12 2.0028.04

48.72 79.93 3.79 103.59 2.67 0.12 1.9527.32

48.88 80.11 3.80 103.74 2.67 0.12 1.9527.33

49.05 81.69 3.73 104.12 2.66 0.13 1.9927.88

49.21 81.37 3.81 105.43 2.67 0.12 1.9827.66

49.38 81.14 3.87 106.46 2.68 0.12 1.9727.52

49.54 81.56 3.93 108.49 2.69 0.12 1.9727.62

49.70 84.72 3.80 109.03 2.67 0.13 2.0528.67

49.87 91.55 3.53 110.90 2.63 0.13 2.2131.38
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:: Strength loss calculation  (Idriss & Boulanger (2008) :: (continued)

Depth
(ft)

Kcqt

(tsf)
Qtn,cs Ic Su(liq)/σ'v Su(peak)/σ'vQtn

50.03 106.94 2.92 111.71 2.53 0.15 0.7038.20

50.20 137.39 1.87 101.58 2.27 0.16 0.7454.34

50.36 160.24 1.38 95.05 2.05 0.23 0.7868.99

50.52 164.24 1.20 89.44 1.91 0.16 0.7974.58

50.69 166.99 1.33 96.40 2.02 0.14 0.7872.66

50.85 195.76 1.30 111.90 2.00 0.24 0.8185.84

51.02 230.06 1.28 130.13 1.98 0.83 0.83101.66

51.18 209.08 1.39 124.51 2.06 0.81 0.8189.31

51.34 136.24 2.09 108.10 2.34 0.17 0.7451.81

51.51 67.47 4.11 90.95 2.72 0.08 1.5822.11

51.67 37.25 6.48 75.63 2.98 0.07 0.8311.68

51.84 36.67 5.58 63.98 2.89 0.08 0.8211.46

52.00 36.07 5.64 63.31 2.89 0.08 0.8011.23

52.16 34.70 5.74 61.69 2.90 0.08 0.7710.74

52.33 31.92 5.96 58.22 2.93 0.07 0.709.77

52.49 29.43 6.05 53.85 2.93 0.07 0.648.91

52.66 30.24 5.86 53.70 2.92 0.07 0.659.17

52.82 37.12 5.35 61.50 2.86 0.08 0.8211.49

52.99 46.50 5.69 83.31 2.90 0.09 1.0514.65

53.15 63.23 5.23 106.13 2.85 0.09 1.4520.29

53.31 138.52 2.36 118.45 2.41 0.11 0.7350.23

53.48 293.06 1.21 157.32 1.92 0.87 0.87130.23

53.64 440.53 1.00 219.05 1.64 0.94 0.94219.05

53.81 526.63 1.00 274.43 1.52 0.98 0.98274.43

53.97 531.14 1.00 276.91 1.51 0.98 0.98276.91

qt:
Kc:
Qtn,cs:
Ic:
Su(liq)/σ'v:
Su(peak)/σ'v:

Total cone resistance
Cone resistance correction factor due to fines
Adjusted and corrected cone resistance due to fines
Soil behavior type index
Calculated liquefied undrained strength ratio
Calculated peak undrained strength ratio

Abbreviations
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àbcdae



��������	
��
��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ����������������	����������

����� ���
��!����"��#�

$���#%������%������	
��
��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ����������������	�����������������

����������������
���������� ��"��#�



�����������	�
�������
�����
���������
����
����������
���������������������������� !��""�#$%�"&�'(�)$%�*��+�$�*#,-�,(�.+%�%�/�0�1�#(��2�(��!��%+(�3�+�$��2�*#4+**)*�!�(+5�$�#0-,�3�(#0�(�-,�$-��#33�0�(#�+�$6� !�7�!#.��/��$�3�$.�(��%�2(�*�3�((�-,�$%+$'�'��*��(+3�*�#$�'(�)$%*��+�$-�3�*,)��%�/7��!��8"9"�/7�#,,07+$'�2#3��(-��2�&6&�:����/�#+$�"";�&6<�:����/�#+$�"&;6=>98?@�AAB&�""�?+-CB #('���%�D#4+*)*�E�$-+%�(�%�@#(�!F)#C��:DE@?;�9(�)$%�D��+�$�G#(#*���(2�(��!��E�$��(*+$�)-�8$+��%�"�#��-�2�(�H6A�-�",�3�(#0�?�-,�$-��I33�0�(#�+�$�:JK��2�E(+�+3#0L#*,+$';M�"+���E0#--�N=>98?@�AABA�"&�?+-CB #('���%�D#4+*)*�E�$-+%�(�%�@#(�!F)#C��:DE@?;�9(�)$%�D��+�$�G#(#*���(2�(��!��E�$��(*+$�)-�8$+��%�"�#��-�2�(�&6H�-�",�3�(#0�?�-,�$-��I33�0�(#�+�$�:JK��2�E(+�+3#0L#*,+$';M�"+���E0#--�N=>98?@�AABO�D#4+*)*�E�$-+%�(�%�@#(�!F)#C��9��*��(+3�D�#$�:DE@9;�G9IM�K'M�"+���E0#--�N�2�(��!�E�$��(*+$�)-�8$+��%�"�#��-=>98?@�AAB&P�D#,,�%�Q�$'BG�(+�%� (#$-+�+�$�G�(+�%M� Q�:-;M�2�(��!��E�$��(*+$�)-�8$+��%�"�#��-=>98?@�AAB&R�D#,,�%�?+-C�E��S+3+�$��#��H6A�-�",�3�(#0�?�-,�$-��G�(+�%M�E?"=>98?@�AAB&O�D#,,�%�?+-C�E��S+3+�$��#��&6H�-�",�3�(#0�?�-,�$-��G�(+�%M�E?&



��������		
��������������������������������������������� �����!�"���#�������������$��� ���%���������#�$�����$���#��������������$����������&$��� �'�������������������$�"��"�������������������(����&�"����)*+,�-���./0123���������		�45���6789:;�<=>?? @8 A�BC�ADE ?FG+�H���I��J KL ***�M%� N%G N%GO+�I��J ) L**����L ***�M%� N%G N%G&+�P�������������$������M����J Q )**����) L**�M%� KL* K) ***�"�#R+����S����$ T**����Q )**�M%� QL����L* Q ***����) ***�"�#U+���M��$�����$ VT**�M%� VQL VQ ***�"�#� G���"��#�$��(����W��������Q*�M��#����$������������������������XY$������������Z�Y[�K�)*\����������������(�]�̂*_ �����������������������������V�L**�"�#+̀����$����a���������������"������$����������������(������������)Q+Q ������������)*+b+Q�̀���[X�QM%��c�*+b*̂d�W%��Q$'%M)�c�*+*̂ef�JN%W)



�����������	
�����	�������	
�����������	����������������	
�����	�������	������������	�����
������������������ �!��"#$�%&��� �'�(�)*)������ �%� �+�%�,-*�"��.'�+!/�0���%�1�!��0�����2���1�%������3�%�)���%�

���4�5678879�:;���������<=>����?����	
����
���4�5678879�:;���������<=>����?����	�����$�@1��AABC#AD����������������E��FG7��H<88 �I7JG9<H��7I:=87�KJJ7H79<GF:=�L<9<M7G79�<G��N:9G�L79F:>���O��	P� ������	�� ������	�� ������	�� ������	P� ���Q��	��K �	
 �	
 �	
 �	
 �	
 �	
R�SM7<8T97>U �	� �	� �	� �	� �	� �	�R�ST=M7<8T97>U �	� �	� �	� �	� �	� �	�� �	� �	� �	P �	P �	P �	P��S>7G79MF=7>U �	� �	� �	P �	� �	� �	���S>7;<THGU �	� �	� �	P �	P �	P �	PV P	� �	� �	� �	P�W �	P�W �	P�WX �77��7JGF:=���	�	�W�X:9��FG7��H<88�V�<=>����Q��	���Y�877�GN7�97ZTF97M7=G8�;:9�8FG7[8I7JF;FJ��9:T=>�M:GF:=8�F=��7JGF:=���	�	��:;�GN7�P����\V��LL9:]F8F:=8	��797�GN7�7̂J7IGF:=�G:�GN:87�97ZTF97M7=G8�<HH:_F=��X<�G:�̀7�G<a7=�<8�7ZT<H�G:�GN<G�:;��FG7��H<88���N<8�̀77=�F=]:a7>	\:G7b��87�8G9<F�NG[HF=7�F=G79I:H<GF:=�;:9�F=G79M7>F<G7�]<HT78�:;���	

�F8a[G<9�7G7>�c9:T=>�d:GF:=�S�	P�8U�7G79MF=F8GFJ�c9:T=>�d:GF:=�S�	P�8U�F8a[G<9�7G7>�c9:T=>�d:GF:=�S�	��8U�7G79MF=F8GFJ�c9:T=>�d:GF:=�S�	��8U



���������	��
������������������������������������������������������	��������	�������������������������������������������� !��	�
��������� " # ���������	��
���������$��������������������������������������	�
��������� " #�������������������������������������� #���	
��������� " % &'(�)*+,�-./00�1�2�34,5/6.+7�/84�))�1�9:;<=�>?�&/�1�@:A99



���������������	

���
��������

�������������������	����
������
��	���

��������������� !��"#�$% �&!�'(�)*+�,-�.. �/+0*1�-�2+./34.+�500+-+1�*)34�6�1�7+*+1��*��8�+0349�6+1)39���:�
��
 �����
�	
 �����
�
 �����
��
 �����
�;
 ���<�
��
5 
�� 
�� 
�� 
�� 
�� 
��=�>7+�.?1+9@ 
�� 
�� 
�� 
�� 
�� 
��=�>?47+�.?1+9@ ��
 ��
 ��
 ��
 ��
 ��
, ��; ��; ��; ��; ��; ���A�>9+*+17)4+9@ 	�� 	�	�� 	�
�� ����� ����� �����A�>9+B�?-*@ 	�� 	�	�� 	�
�� ����� ����� �����C ��	 ��� 	���� 	���� 	�	�� 	�
��� �++��+0*)34����������31��)*+�,-�..�A�31�C��49����<�
�	��D�.)*+8./+0)B)0��13?49�73*)34.�7)�E*�F+�1+G?)1+9���++��+0*)34��������3B�*E+�	
�;�HCI26613�).)34.�H3*+J�K.+�.*1�)�E*8-)4+�)4*+1/3-�*)34�B31�)4*+17+9)�*+���-?+.�3B����H3*+J�LE+1+��)*+�,-�..�=�).�.+-+0*+9D�F?*�.)*+8./+0)B)0��+-30)*M�7+�.?1+7+4*.��1+�43*�7�9+D�*E+���-?+�3B����.E�--�F+�*�N+4��.���
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View of Site from 8TH Court, Facing East 

 

 
Boring B-1, Facing West 
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Boring B-1, Contact to Native Soil at 6.3 feet bgs. 

 

 
Boring B-1, Potentially Liquefiable Soil at 40 Feet bgs 
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Boring B-2, Bedrock Encountered at 20.9 Feet bgs 

 

 
Boring B-3, Contact to Native Soil at 8.0 Feet bgs 
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Boring B-3, Potentially Liquefiable Soil at 40 Feet bgs 
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lntroduction

This memorandum evaluates the transportation impacts related to the partitioning and redevelopment of
approximately 1.4 acres located at 2180 8d' Court in West Linn, Oregon. The partition will divide the site into
a 0.53-ac¡e northern propefty and a 0.51-acre southern property and remove an existing building that was

previously a Shari's restaurant. The northern property will then be developed with a 5,000 square-foot

retai.f offirce building while the southern properfy rvill be developed with a 2,800 square-foot medical office
and a 1,400 square-foot retail.f oflÍrce building.

The purpose of this report is to determine whether the transportation system within the viciruty of the site is

capable of safely and efficientþ supporting the existing and proposed uses. Detailed information regarding

trip generation calculations and safeq, analyses is included within the technical appendlr.

Locotion Description

The subject site is located at the eastern end of the cul-de-sac for 8d, Court in West Linn, Oregon. The site is

bounded by Interstate 205 to the north, Willamette F¿lls Drive to the south, retail land uses to the west, and

residential property to the east. Upon partitioning, an easement will be provided along the shared property
line that extends from the cul-de-sac on 8,h Court to the eastern property line.

10th Street is classified as a Minor r\.rterial by the City of West Linn. It is a three-four lane roadwây thât

connects between lùØillamette Falls Drive to the south and Salamo Road/Blankenship Road to the north,
whì.le providing access to Interstate 205. Curbs and sidewalks are provided on both sides of the street.

8'h Court is classified as a Local street by the City of West Linn. It is a twolane roadway with one lane in each

di¡ection that extends from 10d' Street approximately 425 feet before ending in a cul-de-sac. Cutbs and

sidewalks are provided on both sides of the street. On-street parking is not permitted on either side.

The intersection of 10d' Street at $th $¡¡ss¡/$th Court is a fourlegged intersection under two-way stop control
for the eastbound and westbound approaches. The northbound approach on 1Oth Street has a single, shared

lane for all turning movements; however, a left-rurn restriction is signed for the hours between 4:00 PM and
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6:00 PM. The southbound approach on 10th and the eastbound approach on 8th Street each have a shared 
through/right-turn lane and a dedicated left-turn lane. The westbound approach on 8th Court has a dedicated 
right-turn lane and a shared through/left-turn lane. Crosswalks are marked across the eastern, western, and 
southern legs of the intersection. 

Figure 1 below provides an aerial image of the nearby vicinity with the project site outlined in yellow (image 
from PortlandMaps). 

  

Figure 1: Aerial photo of site vicinity. 

Trip Generation 

Following the partitioning of the subject property, the 3,600 square-foot restaurant previously occupied by 
Shari’s will be replaced with a 2,800 square-foot medical office, a 1,400 square-foot retail/office building, and 
a 5,000 square-foot retail/office building. While it is currently known that the medical office space will be 
leased by a dentist, tenants for the retail/office space have not been identified.  
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To estimate the number of trips that will be generated by the existing restaurant and the proposed medical 
office, trip rates from Trip Generation Manual1 were used. Data from land-use code 932, High-Turnover (Sit-
Down) Restaurant, was used to estimate the trip generation of the existing restaurant building while land-use 
code 720, Medical-Dental Office Building, was used to estimate the trip generation of the proposed medical 
office. Both trip generation estimates were calculated based on rates corresponding to the gross-floor area of 
the land use. 

Typically land uses such as restaurants attract pass-by and diverted-link trips. Pass-by trips are those that leave 
an adjacent roadway to patronize a land use and then continue in their original direction of travel. Similar to 
pass-by trips, diverted-link trips are trips that divert from a nearby roadway not adjacent to the site to 
patronize the land use before continuing to their original destination. Pass-by trips do not add additional 
vehicles to the surrounding transportation system; however, they do impact turning movements at site access 
intersections. Diverted-link trips may add turning movements at both site accesses and other nearby 
intersections. 

Since the subject site is at the end of a cul-de-sac on 8th Court, the existing restaurant would not have been 
able to attract a significant number of pass-by trips. Therefore, it is expected that any non-primary trips were 
attracted from 10th Street or other nearby roadway, which added turning movements at the intersection of 
10th Street and 8th Court. Accordingly, no reductions in trip generation were accounted for in the calculations 
for the existing restaurant. 

The trip generation calculations show that replacing the existing 3,600 square-foot restaurant building with a 
2,800 square-foot medical office will reduce the site’s trip generation by 28 trips during the morning peak 
hour, 25 trips during the evening peak hour, and 306 daily trips.  

Based on the trip generation calculations, the occupancy of a dental office is projected to generate less trips 
than the Shari’s restaurant. Accordingly, no traffic impacts are anticipated with the construction of the 2,800 
square-foot medical office.  

Table 1 on the following page offers a summary of the trip generation calculations. Detailed trip generation 
worksheets are included in the technical appendix to this report. 

                                                      
1 Institute of Transportation Engineers (ITE), Trip Generation Manual, 10th Edition, 2017. 
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Table 1: Trip Generation Summary 

Weekday

Enter Exit Total Enter Exit Total Total

Existing

Restaurant 932 3,600 SF 20 16 36 22 13 35 404

Proposed

Medical Office 720 2,800 SF 6 2 8 3 7 10 98

Net Change in Trips -14 -14 -28 -19 -6 -25 -306

ITE Code Size
Morning Peak Hour Evening Peak Hour

 

Although the tenants of the retail/office space are currently unknown, the trip generation of the remaining 
6,400 square-foot of retail/office space was estimated assuming it will be leased as offices. To estimate the 
possible trip generation, data from land-use code 710, General Office Building, was referenced based on gross-
floor area. 

With 2,800 square-feet of medical office and 6,400 square-feet of general office, the site is expected to 
generate a total of 16 trips during the morning peak hour, 18 trips during the evening peak hour, and 160 
daily trips. When compared to the existing restaurant, the site will still generate 20 less trips during the 
morning peak hour, 17 less trips during the evening peak hour, and 244 less daily trips. Accordingly, no traffic 
impacts are anticipated with the development if the site is leased to office and medical/dental office uses. 

Table 2 on the following page summarizes the trip generation calculations assuming the retail/office space is 
leased by office uses.  
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Table 2: Trip Generation Summary 

Weekday

Enter Exit Total Enter Exit Total Total

Existing

Restaurant 932 3,600 SF 20 16 36 22 13 35 404

Proposed

Medical Office 720 2,800 SF 6 2 8 3 7 10 98

Office Building 
(South)

710 1,400 SF 2 0 2 0 2 2 14

Office Building 
(North)

710 5,000 SF 5 1 6 1 5 6 48

Net Change in Trips -7 -13 -20 -18 1 -17 -244

ITE Code Size
Morning Peak Hour Evening Peak Hour

 

Since it is difficult to estimate the trip generation of the site with the varying number of retail uses that could 
occupy the space, it is recommended that, if a retail use is to occupy the site, additional analysis be conducted 
to evaluate the site’s impacts on the local transportation system. 

Site Circulation & Parking 

With the partitioning of the subject site, a 24-foot access easement will be provided from the cul-de-sac on 8th 
Court to the eastern property line. This easement will provide access to a shared parking aisle with adjacent 
properties to the west as well as 90-degree parking along the face of each building and 90-degree parking in 
an eastern lot on each property. 

Vehicles entering the site are anticipated to slow as they transition from 8th Court into the parking lot and 
remain slow as they round a “S” curve into the parking aisle. Both properties will provide 11 parking stalls 
and 1 accessible stall along this parking aisle. If the driver chooses, or if these spaces are full, the vehicle can 
travel to the eastern part of either site and enter into a parking area on the side of either building. Additional 
parking spaces are available along the aisles shared with adjacent properties at the entrance to the site. 

Figure 2 shows the circulation of a “P” design vehicle through the site into the parking area on the eastern 
side of the southern property prior to backing into a space. It should be noted that circulation with the “P” 
design vehicle is a conservative analysis and that most late-model vehicles are significantly smaller in size and 
have improve maneuverability.  
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Figure 2: Circulation of "P" design vehicle on the site. 

Due to the configuration of the site’s access, it is anticipated that vehicles traveling along the parking on the 
face of each building will be traveling at a slow speeds. If visibility along the inside of the “S” corner and 
entering the parking areas on the eastern side of the property are maintained, it is anticipated that a vehicle 
exiting a parking stall will be able to see oncoming traffic for sufficient distance in order to ensure they can 
safely back into the drive aisle; or that an entering vehicle will be able to observe a backing vehicle with 
enough time to slow or come to a stop.  

Because the site is located at the eastern end of cul-de-sac without a through path to another street, it is 
anticipated that the property will serve minimal pedestrian and bicycle traffic. Regardless, pedestrians and 
bicyclists who travel from the street to the site and pedestrians who travel from within the parking area itself 
should be considered in the design.  
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The proposed site plan shows a concrete path being maintained from the previous restaurant use that 
connects the sidewalk on 8th Court and the southern building. This feature, in addition to slow vehicular 
travel speeds at the site access, are anticipated to allow pedestrians to safely navigate the site. The slow 
vehicular speeds also allow bicyclists to safely share the drive aisle with motor vehicles. 

Traffic Impact Analysis Requirements 

Per Section 85.170.B.2.c.1) of the City’s Development Code, a Traffic Impact Analysis is required under the 
following conditions: 

(A) When the development application proposes a change in zoning or an amendment to the 
Comprehensive Plan; or 

(B) When the Oregon Department of Transportation states the development action may have operation 
or safety concerns along a State highway; and 

(C) The development causes one or more of the following effects: 

(1) Increases site traffic volumes by at least 250 average daily trips; or 

(2) Increases the use of adjacent streets by vehicles exceeding the 20,000-pound gros vehicle weights 
by 10 vehicles or more per day; or 

(3) Has an access that does not meet minimum intersection sight distance requirements, or is located 
where vehicles entering/leaving the property are restricted; or 

(4) Has an access that does not meet the access spacing standard of the roadway; or 

(5) A change in internal traffic patterns that may cause safety problems.  

The proposed development is an allowed use under the existing zoning and does not alter the zoning 
designation or amend the Comprehensive Plan. Criteria (A) is not triggered. 

Although located near the Interstate 205 ramps onto 10th Street, the proposed development of the 2,800 
square-foot of medical office is projected to have less of an impact on the system than the existing restaurant 
use. If the additoinal retail/office space is used for office uses, the subject property is anticipated to generate 
less trips than the existing use of the site. Also, additional truck traffic is not expected for any of the uses on 
the site. 

Access to the site is located at the end of the cul-de-sac on 8th Court. Based on the location of the access, the 
visibility of oncoming traffic is expected to be adequate with no obstructions and traffic entering/exiting the 
site will remain unrestricted so not to create queuing issues onto the public street. The access is located at 
least 50 feet from the adjacent access in the cul-de-sac meeting the City’s standards for Local Commercial 
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Streets. The parking layout of the site is similar to the existing use on the site and is not expected to cause 
safety problems. 

Per the requirements in the City’s Development Code, a Traffic Impact Analysis is not required for the 
partition of the property, removal of the restaurant, and development of 2,800 square feet of medical office 
and 6,400 square feet of office space. If retail uses are proposed to occupy any of the retail/office space, it is 
recommended that trip generation be evaluated to ensure a Traffic Impact Analysis is not required. 

Conclusions 

The proposed partition and development of a 2,800 square-foot medical office at 2180 8th Court is projected 
to have less traffic impacts than the previous restaurant use on the subject site. If used for office, the 1,400 
square-foot building on the southern lot and the 5,000 square-foot building on the northern lot will not 
contribute more traffic than what the site previously generated. If either space is considered for a retail use, it 
is recommended that additional analysis be conducted to evaluate whether occupancy will have any off-site 
impacts. 

Based on the proposed parking configuration, it is anticipated that vehicles will be able to circulate the site in 
an efficient manner. Speeds of entering traffic are anticipated to be slow enough for pedestrians and bicyclists 
to safely utilize the parking area to reach destinations within the site. The provided site plan also shows the 
maintaining of a pedestrian walkway from the sidewalk to the southern building.  

Per the City of West Linn’s Development Code, a Traffic Impact Analysis is not required for the partitioning 
of the property, removal of the existing restaurant, and development of 2,800 square feet of medical office 
and 6,400 square feet of office space. If retail uses are proposed to occupy any of the retail/office space, it is 
recommended that the site’s trip generation be evaluated to ensure a Traffic Impact Analysis is not required. 

If you have any questions or concerns regarding this memorandum, please don’t hesitate in contacting us. 
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Land Use: High-Turnover (Sit-Down) Restaurant
Land Use Code: 932
Setting/Location General Urban/Suburban

Variable: 1,000 Sq. Ft. Gross Floor Area
Variable Quantity: 3.6

Trip Rate: 9.94 Trip Rate: 9.77

Enter Exit Total Enter Exit Total
Directional Directional
Distribution Distribution

Trip Ends 20 16 36 Trip Ends 22 13 35

Trip Rate: 112.18 Trip Rate: 122.40

Enter Exit Total Enter Exit Total
Directional Directional
Distribution Distribution

Trip Ends 202 202 404 Trip Ends 220 220 440

Source: TRIP GENERATION, Tenth Edition

45% 62% 38%

50%50%50%50%

TRIP GENERATION CALCULATIONS

AM PEAK HOUR PM PEAK HOUR

WEEKDAY SATURDAY

55%



Land Use: Medical-Dental Office Building
Land Use Code: 720
Setting/Location General Urban/Suburban

Variable: 1,000 Sq Ft Gross Floor Area
Variable Quantity: 2.8

Trip Rate: 2.78 Trip Rate: 3.46

Enter Exit Total Enter Exit Total
Directional Directional
Distribution Distribution

Trip Ends 6 2 8 Trip Ends 3 7 10

Trip Rate: 34.80 Trip Rate: 8.57

Enter Exit Total Enter Exit Total
Directional Directional
Distribution Distribution

Trip Ends 49 49 98 Trip Ends 12 12 24

Source: TRIP GENERATION, Tenth Edition

SATURDAYWEEKDAY

50% 50% 50% 50%

TRIP GENERATION CALCULATIONS

AM PEAK HOUR PM PEAK HOUR

78% 22% 28% 72%



Land Use: General Office Building
Land Use Code: 710
Setting/Location General Urban/Suburban

Variable: 1000 Sq Ft Gross Floor Area
Variable Value: 1.4

Trip Rate: 1.16 Trip Rate: 1.15

Enter Exit Total Enter Exit Total
Directional Directional
Distribution Distribution

Trip Ends 2 0 2 Trip Ends 0 2 2

Trip Rate: 9.74 Trip Rate: 2.21

Enter Exit Total Enter Exit Total
Directional Directional
Distribution Distribution

Trip Ends 7 7 14 Trip Ends 2 2 4

Source: TRIP GENERATION, Tenth Edition

TRIP GENERATION CALCULATIONS

SATURDAY

PM PEAK HOURAM PEAK HOUR

WEEKDAY

86% 14% 16% 84%

50% 50% 50% 50%



Land Use: General Office Building
Land Use Code: 710
Setting/Location General Urban/Suburban

Variable: 1000 Sq Ft Gross Floor Area
Variable Value: 5.0

Trip Rate: 1.16 Trip Rate: 1.15

Enter Exit Total Enter Exit Total
Directional Directional
Distribution Distribution

Trip Ends 5 1 6 Trip Ends 1 5 6

Trip Rate: 9.74 Trip Rate: 2.21

Enter Exit Total Enter Exit Total
Directional Directional
Distribution Distribution

Trip Ends 24 24 48 Trip Ends 6 6 12

Source: TRIP GENERATION, Tenth Edition

TRIP GENERATION CALCULATIONS

SATURDAY

PM PEAK HOURAM PEAK HOUR

WEEKDAY

86% 14% 16% 84%

50% 50% 50% 50%
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PLAZA ENLARGEMENT AREA (SEE L3.02)

TREES CODE BOTANICAL / COMMON NAME CONT

CF CARPINUS BETULUS `FRANZ FONTAINE` 15 GAL
FRANZ FONTAINE HORNBEAM

GT GLEDITSIA TRIACANTHOS 15 GAL
HONEY LOCUST

ZG ZELKOVA SERRATA `GREEN VASE` 15 GAL
SAWLEAF ZELKOVA

SHRUBS CODE BOTANICAL / COMMON NAME SIZE

APA ACER CIRCINATUM `PACIFIC FIRE` 24"BOX
VINE MAPLE

CKA CALAMAGROSTIS X ACUTIFLORA `KARL FOERSTER` 5 GAL
FEATHER REED GRASS

DOD DAPHNE ODORA 5 GAL
WINTER DAPHNE

HYQ HYDRANGEA QUERCIFOLIA `RUBY SLIPPERS` 5 GAL
RUBY SLIPPERS HYDRANGEA

ICA ILEX X MESERVEAE `CASTLE WALL` 5 GAL
CASTLE WALL HOLLY

SHRUB AREAS CODE BOTANICAL / COMMON NAME CONT SPACING

MAAQ MAHONIA AQUIFOLIUM 2 GAL 36" o.c.
OREGON GRAPE

MRE MAHONIA REPENS 2 GAL 18" o.c.
CREEPING MAHONIA

RSA2 RIBES SANGUINEUM 5 GAL 48" o.c.
RED FLOWERING CURRANT

SAHO SARCOCOCCA HOOKERIANA HUMILIS 2 GAL 36" o.c.
SWEET BOX

SYAL SYMPHORICARPOS ALBUS 1 GAL 48" o.c.
COMMON WHITE SNOWBERRY

GROUND COVERS CODE BOTANICAL / COMMON NAME CONT SPACING

CAMO CAREX MORROWII `AUREA-VARIEGATA` 1 GAL 30" o.c.
VARIEGATED JAPANESE SEDGE

LIMU LIRIOPE MUSCARI 1 GAL 18" o.c.
LILY TURF

NATE NASSELLA TENUISSIMA 1 GAL 30" o.c.
TEXAS NEEDLE GRASS

POMU POLYSTICHUM MUNITUM 2 GAL 36" o.c.
WESTERN SWORD FERN

PLANT SCHEDULE

WATER RESOURCE MITIGATION PLANTING
3,000 SQ FT. SEE PLANTING TYPICAL & PLANT
SCHEDULE (L3.02)
-

CLEAN WATER SERVICES STORMWATER FACILITY
-

MITIGATION SEED MIX
BROMUS CARINATUS / CALIFORNIA BROME-GRASS
ELYMUS GLAUCUS / BLUE WILDRYE
HORDEUM BRACHYANTHERUM / MEADOW BARLEY

CONCEPT PLANT SCHEDULE

0

SCALE: 

feet16 32 48

1/16" = 1'-0"
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PLANT PALETTE
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HONEY LOCUST
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EE
S

FF - FRANZ FONTAINE HORNBEAMGREEN VASE ZELKOVA

KARL FOERSTER FEATHER REED GRASS

RED FLOWERING CURRANT

VINE MAPLE

CREEPING MAHONIA

WINTER DAPHNE

COMMON SNOWBERRY RUBY SLIPPERS OAKLEAF HYDRANGEA

WESTERN SWORDFERN CASTLE WALL HOLLY

FRAGRANT SWEETBOX

OREGON GRAPE

MEXICAN FEATHER GRASS

VARIEGATED JAPANESE SEDGE

IVORY PRINCE HELLEBORE

LILY TURF

PLAZA ENLARGEMENT

WATER RESOURCE AREA*  MITIGATION PLANTING, TYPICAL

SHRUBS PLANTED IN TRIANGULAR PATTERN

SHRUBS + GROUNDCOVERS PLANTED IN
GROUPINGS OF MORE THAN 5

TREE SPACING 8-12' O.C.

WATER RESOURCE AREA MITIGATION PLANTING LIST

4

1

2 3
      *  WATER RESOURCE AREA (WRA) ENHANCEMENTS ARE BASED ON CRITERIA LISTED IN 'WETLAND REPORT' (5/30/2018)

PRELIMINARY A`SSESSMENT OF THE SITE CONDUCTED BY PACIFIC HABITAT SERVICES (PHS) TO COMPLY WITH THE

PROVISIONS IN THE ALTERNATE REVIEW PROCESS (CDC 32.070). ALL ENHANCEMENTS TO MEET MINIMUM APPROVED CRITERIA.

ENLARGEMENTS & PLANT
PALETTE

L1.03



TA£E PAIDU
F , ORP

&$>{-£- DtK/ 97210
OCT 26, 18AMOUNt

GO OR
R2303S102713-18

/\\^ IMTEOSTATES
POSTAL SERVICE*
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S70&BS41S3 CO X

'. / WIIK i i win no demolished as part of this proposal.

Ihr development piopo .al at this Imu1 is l imited to the south side of the main drive aisle (access.i .rmrni ) mi Ihr si lr I hr pioposed use for the building wil l be Off ice, and a tenant has been
•drni ihrd I xpr < tod II.I I IK Iup • runts lor an Off ice use are signif icantly lower than those of the original
i r \ t . »m .ml use so no impai 1 is rxported for the neighborhood.

\ - M U••« I M

I *

I hr pmposrd si lr plan also shows a building pad on the north side of the main drive aisle. No building
•Irsign has brrn init ialrd lot this bui lding. At this t ime the developer does not know if they wil l move
huw.ml with drvrlopmi', this area.(

Wr injurst an opportunity to shair out ideas with the Wil lamette Neighborhood Associat ion and to

"IK it yom input Wr m< oi i iaqr youi ( ommunity to contact your associat ion president, or their
assoc l a i i o u drsnjnrr, with any questions that they may want to relay to our team.

s <

Wr undristaml that the Novrmbn neighboihood meeting is avai lable to us on your schedule. We are
wil l ing, to rxpirss nui desire to attend this meeting.

Sincerely,

Ed Bruin

IInv/nlnnmr \ »-» *- m



Willamette Neighborhood Association

November 14, 2018

2nd Wednesday of the Month

7:00 PM at the WL Police Station, Community Rm., Side Entrance

1800 8th Avenue

7:00 PM Welcome.

A
7:15 PM Mayor Axelrod, “A Conversation with Willamette”, come and bring your questions on the

happenings in West Linn, (30 minutes).

Presentation by Edge Development, project in the cul-de-sac at 8th Ct., (30 minutes).7:45 PM

8:15 PM Future Projects (Pre-applications) Report:

Dutch Brothers
Killarney lot partition
Blankenship lot partition

(10 minutes)

8:25 PM Budget Items (10 minutes).

8:35 PM Historic Main Street updates (5 minutes).

8:40 PM Announcements:

> City Events
> Chamber
> Residents & Businesses
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October 22, 2018

Willamette Neighborhood Association

Re: 8th COURT DEVELOPMENT
2180 8TH COURT, WEST LINN, OR

To whom it may concern-

We are in the process of redeveloping the commercial site located at the end of 8th Court in West Linn.
The site currently has a vacant restaurant (Sheri's) which will be demolished as part of the proposal.

The scope of work at this time is limited to the south side of the main drive aisle (access easement). The
site plan shows a building pad on the north side of the lot but no building design is included in the
current proposal.

The proposed use for the south building is "office", with a tenant identified. Traffic trip counts for
"office" use are significantly under those of the original restaurant use.

We would welcome the opportunity to share with your group our thoughts on this development and to
solicit your input. Please let us know when an appropriate time would be to meet with you and present
our project.

Sincerely,

Ed Bruin

Development Services Manager

2233 NW 23rd Avenue, Suite 100

Portland, OR 97210



EXISTING SITE PLAN

PROPOSED SITE PLAN
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