PUBLIC
CITY OF TACOMA
Planning & Development Services Department
747 Market St, Rm 345 | Tacoma, WA 98402

NOTICE*

Fisher Architects
708 Market Street
Tacoma, WA 98402

Applicant:

3308 N Junett St
8945001940

Location:

LU18-0188
Application No.:
Proposal:

Comments Due:

Applicant is seeking two variances to for the
construction of a single family dwelling:
To reduce the standard 25' rear yard setback
and to increase the maximum .5 allowed floor
area ratio.
10/30/2018 by 5:00pm

For further information regarding the proposal, log on to the website at
tacomapermits.org and select "Public Notices". The case file may be
viewed in Planning and Development Services, 747 Market Street, Rm 345.

Staff Contact:

Date of Notification: 10/16/2018
Application Received: 06/18/2018
Application Complete: 09/27/2018

Documents to Evaluate the Proposal: City of Tacoma Comprehensive
Plan, Tacoma Municipal Code
Studies Requested: Critical Areas Report, Geotechnical Report
Other Required Permits: Building Permit
Applicable Regulations of the Tacoma Municipal Code: TMC 13.06,
TMC 13.05
*You are receiving this postard because your property is located within the required noticing
radius of the proposal. No action is required, but we invite your participation in the process.

A final decision on the proposal will be made following the comment period. A
summary of the decision will be sent to those parties who receive this notice, a
complete copy of the final decision will be mailed to those parties who request a
copy and to those who have commented on the project. Appeal provisions will be
included with both the summary and the complete copy of the decision.

Latasha Santos, Associate Planner, 747 Market St, Room 345, (253) 594-7971, lsantos1@cityoftacoma.org

Environmental Review: Per SEPA, WAC 197-11-800 and TMC Chapter 13.12, the Environmental Official has reviewed this project and
determined the project is exempt from SEPA provisions.

To request this information in an alternative format, please contact Planning and Development Services by phone
at (voice) 253-591-5030. TTY or STS users please dial 711 to connect to Washington Relay Services

City of Tacoma
Planning & Development Services Department
747 Market St. Rm 345
Tacoma, WA 98402

NOTICE OF LAND USE APPLICATION

September 25, 2018

Kirkendoll Residence
3308 Junett Street - Parcel# 8945001940
Setback & Design Variance Narratives
Finding of Facts -Tacoma Municipal Code & Project Data:
Site area
50’ x 80’ = 4,000 s.f.
Zoning
R-2 View Sensitive District
Setbacks- TMC table 13.06.100
5 feet sides, 20 feet for front, 25 feet for rear
Height
25’ + percentage for slope – See TMC 13.06.555 and City Tip sheet L-555 ‘
Determination of Grade Plane Elevation
Small lot single family residential development 13.06.145
Subject lot is a legal pre-existing lot
D. Design Standard Applicability
2. New single family dwellings on lots that are smaller than the applicable Level 1 Small Lot standards in Section 13.06.100D (including legally preexisting lots and lots with variance has been approved) shall be subject to the design requirements found in Sections 13.06.145E & 13.06.145F
E. Design Standard –Level 1
1. Floor area ratio of .5
2. Clear building entries –Porch required
garages shall be located in the rear with rear access if suitable access is available , such as abutting right- a way that is or can be practicably developed .
3. Facade transparency . At least 15% facing street
4. Roofs . For two story houses with peaked roof, the primary roofline shall be oriented
towards the front of lot, running perpendicular to the street or front property line to minimize shade
and shadow impacts to adjacent properties. Exceptions to this standard are allowed for projects or
lots that measure less than 80 feet in depth. Roof pitches shall be designed to achieve architectural balance with the scale of the house . Two story houses with peaked roofs provide a minimum
roof pitch of 6:12 , excluding chimneys, dormers, vegetated rated roofs . Eave overhangs a minimum of 2 feet shall be provided
Non Conforming Parcel
TMC 13.06.630 Parcel, uses and / or structures shall be considered legally nonconforming if
such parcel uses, and / or structure were legally created prior to May 18, 1953, or such
legally created parcel use and / or structure became non conforming by reason of
subsequent changes in this chapter.
1

B. Nonconforming parcels.
Except as otherwise required by law, legal nonconforming parcel, which does not conform
to the minimum lot area , minimum lot width, and / or minimum depth requirements of this
title , nevertheless , may be developed subject to all other development standards , use
restrictions, and other applicable requirements established by this title .

I. SETBACK VARIANCE REQUEST
1. Setbacks The prescriptive setbacks listed above make this lot very awkward if not unbuildable with a 20 foot
front setback ( 5 feet with front yard averaging ) and 25 foot rear setback resulting in a 20' x 70'
buildable strip (see sheets 1 and 2) . We request a variance to allow building in a narrow area in
the back yard (20' x 40') allow the same net buildable area footprint of 1,400 sq. ft. We will orient
the front door and porch to Junett Street. The garage entrance and driveway will be hidden and off
the north alley. ( see attached Architectural plans). We provided a ghost code base massing model
shown on our set of architectural drawings. This illustrates the massing and bulk of a code complaint design that infringes on the south neighbors space and view and blocks the west neighbors
view east. The front setback of 5 feet on Junett is unusual and out of character for the neighbor
hood since it does not have a front yard or room for a front porch except at the south side yard
corner. The height is the same as the requested variance home design scheme and you can see
how this ghosted mass would block views from the south neighbor.
13.06.645 VARIANCES ‐ VARIANCE TO DEVELOPEMENT REGULATIONS ( BULK , AREA)
CRITERIA ‐ meet all below :
(1) The restrictive effect of the specific zoning regulation construed literally as to the specific property is
unreasonable due to unique conditions relating to the specific property, and which do not result from the
actions of the applicant, such as: parcel size; parcel shape; topography; location; documentation of a public
action, such as a street widening; proximity to a critical area; location of an easement; or character of sur‐
rounding uses.
The original 120' x 50' ( 6,000 sq ft.) lot was sub divided prior to 1970 creating a two small lots that
are unique and do not fit the intent of the R-2 zoning code in lot size and dimensions.
(2) The requested variance does not go beyond the minimum necessary to afford relief from the specific
hardship affecting the site.
The variance request is for a foot print area of 1,400 sq ft. which is the same as the outright foot
print area of the weird shaped 20' x 70' area.
(3) The grant of the variance would allow a reasonable use of the property and/or allow a more environ‐
mentally sensitive site and structure design to be achieved than would otherwise be permitted by strict
application of the regulation, but would not constitute a grant of special privilege not enjoyed by other
properties in the area.
The outright allowed foot print of 20' x 70' is weird and not reasonable due to the resulting 20' wide
buildable footprint dimension. The variance would allow a more reasonable shape that is similar
to other homes in the neighborhood. The square shape is more environmentally sensitive to the
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site since the design fits the topography and is more user friendly and with an efficient floor plan
and exterior outdoor roof space use. As described above the variance design is more sensitive to
the neighbors views. By granting the variance we would receive the same privilege as now enjoyed
by the neighbors.

(4) The grant of the variance will not be materially detrimental or contrary to the Comprehensive Plan and will
not adversely affect the character of the neighborhood and the rights of neighboring property owners.
AND
(5) The grant of the variance will not cause a substantial detrimental effect to the public interest.

As previously described above we will fit into the existing neighborhood and have less impact on
the south and west neighbors views . The variance design gives the public and the City a superior
home that will increase value of the neighbor and property taxes collected by the City .
TMC 13.06.145 Purpose for Small-lot single family residential development was to 'promote residential infill ' to be consistent with the Growth Management Act and the City's Comprehensive
Plan. 'Create new lots and develop existing lots that have smaller area and or width that the standard lots'.
Comprehensive Goals - One Tacoma Housing
The following promote and help to carry out the goals of Tacoma Comprehensive Plan:
H1.1 - Maintain sufficient residential development capacity to accommodate Tacoma's housing
targets. ( With a variance we will be able to make use of this non standard lot)
H1.2 - Strive to capture at least 35% of urban Pierce counties growth ( building on an otherwise
unbuildable lot achieves this goal).
H1.3 -Encourage new and innovative housing types that meet the evolving needs of Tacoma
households types including single family dwelling units; ( Even though the house footprint is only
1,400 square feet with the variance the innovative design allows for a medium size, 3 level home,
garage, decks and two bedrooms for unrelated people).
H1.4 -Promote the maintenance and improvement of the existing housing stock and encourage
the adaptation of the existing housing stock to accommodate the changing variety of household
types. ( Even though the new proposed home is smaller in size and footprint than the original demolished home, allowing a home be built with the proposed setbacks, the design adds variety
and accommodates the change in household type and use).
H1.6 -Allow and support a robust and diverse supply of affordable, accessible housing to meet the
needs of older adults and people with disabilities . ( The propose home is accessible at all three
levels by means of an elevator, adding accessible diversity to the neighborhood housing stock
which is generally non accessible).
H1.7 - Consider land use incentives ( e.g. lot size reductions ) in appropriate locations to facilitate
the development of new housing. ( Our proposed variance in setbacks will be such an incentive).
H5.10 - Promote innovative development techniques to better utilize land, promote design flexibility, preserve open space and natural features and conserve energy resources. ( by allowing the lot
to have a home with the proposed setbacks, the City is allowing an innovative development technique to better utilize the lot, promote design flexibility, and allowing another home in the city will
conserve energy resources. The proposed setbacks allow more open space than the original demolished home).
H5.11 Encourage public acceptance of new housing types in historically lower density areas by
ensuring that they are well designed and compatible with the character of the neighborhoods in
which they are located through robust design process. ( Allowing the proposed setbacks creates
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an opportunity for creative design that does not try to mimic the historical surrounding of homes but
adds to the character with a fresh new modern home which enriches and adds value to the neighborhood )
(6) Standardized corporate design and/or increased development costs are not cause for variance.

The single family homes design is custom to fit with the unique shape of the lot.

Height View Sensitive District
Once we receive the setback variance we assume that the height standards shown on the Architectural drawings sheet A4 ( TMC 13.06.555) will carry over to the variance setbacks show on the
site plan , (See attached architectural sheets).

II. DESIGN VARIANCE REQUEST
2. Design Standards - 13.06.145 E. Design Standards - level 1
1. Floor area ratio . House developed on Small Lots shall not exceed a Floor Area Ratio (FAR) of .5
Floor Area Ratio (FAR) - Single family Small Lots. The ratio of the total floor area of a single family
house to the lot area upon which it is built , not including spaces below grade and accessory
structures.
The basement area is below grade according to IBC definition of a basement.
Grade - 13.06.700 Defined as the " the elevation of the ground surface around the building".
View - sensitive districts and height standards & Grade plane
is described in the city tip sheet L-555
Floor Area , Gross -as defined in 2015 IBC -- The floor area within the inside perimeter of the
exterior walls of the building under consideration , exclusive of vent shafts and courts, without
deductions for corridors, stairways ramps closets , the thickness of interior walls columns and
other features. The floor area of a building , or portion thereof , not provided with surrounding
exterior walls shall be the usable area under the horizontal projection of the roof or floor above.
The gross area shall not include shafts with no openings or interior courts.
By definition the proposed basement is a 'basement' according to the 1015 IRC R202 definition
and is below the original grade. Therefore we do not count the basement space in the floor area
ratio. Design standard requires that the square footage of the home above grade be .5 of the lot
area . In our case the lot area is 50' x 80' = 4,000 sq. ft. and the .5 of that is 2,000 sq. ft. Our proposed above grade square footage is 1,985 square feet plus the covered front porch and covered
deck area is an additional 521 square feet , for a total of 2,521 square feet . We request a variance
to exceed the .5 FAR to approximately .63 FAR and / or the design and square footage as shown
on Sheets A1 thru A6 .
13.06.645 VARIANCES ‐4. DESIGN
b. CRITERIA ‐ meet one below :
(1) The grant of the variance would allow reasonable use of the property.
AND
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(5) A proposed alternative design that departs from a requirement that can be demonstrated to provide equal
or superior results to the requirement from which relief is sought in terms of quantity, quality, location and
function.

To demonstrate the ' reasonable' use of the property I created an massing model that is designed
on the original allowed lot footprint of 20' x 70' and conforms to the FAR .5 or 2,000 sq. feet . The
covered deck is included but uncovered deck patio are not counted in the FAR .5 or 2,000 sq feet
since the IBC definition for Floor area excludes uncovered deck or roof decks.
The massing model is unreasonable and weird in the sense that it is only 20' wide , within 5 feet
of the south neighbor and block part of their view . Can block the entire view of the west neighbor .
the massing is weird and does not fit the pattern of foot prints in the surrounding neighborhoods
nor fit in middle of the lot. The massing model shows how the house would hug the east property
line and stretches from the north 5' setback to the 5' south setback in a long lineal box.
The code massing model shows the results to the requirement of meeting the design code with a
requirement FAR of.5 Our alternate design with the home in the middle of the lot demonstrates an
equal or superior result in terms of quantity, quality, location and function . The alternate design
has the same quantity of square footage (2,000 sq feet) but also make use of covered roof areas
with an area of 521 sq. ft. The basement area is below grade according to IBC definition of a
basement and therefore not included . Better quality of space since the views are better not only
for the subject owner but the neighbors west and south. The location is better being in the middle
of the lot and obvious the function is better with more landscaped front yard area that is similar the
neighbors. .
See seven Architectural sheets dated September 2018 - Exhibit C

The Floor Area Ratio by it very nature does not conform and violates the City of Tacoma's
Comprehensive plan and creates a situation where we are out of character and do not enjoy
the same rights and privileges of our neighbors .
Our request for variance on the floor area ratio is based on reasonable use that our neighbors
now enjoy and that we would be penalized if we conformed with the FAR of .5. See attached
spread sheet that list ten properties in the vicinity of our lot and the related square footage and
FAR for each lot . EXHIBIT A list ten of the closest homes along N 33rd Street to the subject
property as is based on Pierce County Assessor tax records . The average lot size is 6,353 sq. ft.
considerably higher than 4,000 sq. ft. The average home size above grade is 3,768 sq. ft. which
includes decks, carports front porches and garage ( gross covered) etc. The average FAR is .62
which is close to the requested Far of .66 . Even though our lot is considerably smaller, 4,000 sq.
ft. verse the average of 6,353 sq. ft.
As shown on EXHIBIT A the Design Standard for Small lots with a FAR of .5 unfairly penalizes a
neighborhood smaller lots less than 5,000 sq. ft. to the point of making them unviable / uneconomical to build . For example, the lot in front of the subject property at 3001 N 33rd Street is only
2,000 sq. ft. and this standard would limit the square footage to only 1,000 sq feet. This would
iclude heated living area, decks, front porch and surface garage. A typical garage is 24' x 24' =
576 sq. ft. and a two bedroom house is 1,200 - 1,500 sq feet . A viable, normal, economical
home on this 2,000 sq foot lot would not be possible.
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The Floor Area Ratio in general concept of limiting density does not conform with the Tacoma One
Housing Comprehensive Goals as discussed above. The FAR discourages the Goals + Polices of
the One Tacoma Housing Comprehensive Plan that demands diverse + expanding housing supply. The FAR by its very nature physically limits the size of each home and therefore limits the
possible number of people that can live on each lot, size of family in a reasonable healthy environment.
By allowing the higher square footage the City and its citizens, including neighbors, will benefit by
a higher tax base and a more valuable higher cost home that benefits the home values of the
neighbors. It also allows the potential for more residents to live in the home. Diversity by the potential of allowing an attached Accessory Dwelling Unit or renting out a room. The FAR ratio discriminates against housing more people.
The FAR does not limit the bulk or massing termed 'McMansion'. Setbacks, height limits and specific design massing standards will only control bulk. For example , the Floor area ratio in our lot
limits above grade floor area to 2,000 sq. ft. You can easily have tall ceilings of 18 to 22 feet that
would make the home comply and keep the square footage at 2,000 instead of 2,600 sq. ft. The
home with a FAR .5 would be just a bulky or have the same massing as a home with a FAR of .66
We request the increase of the floor area ratio in order to enjoy the home as our neighbors enjoy
theirs and be compatible design and size wise with the surrounding neighborhood. Complying with
the floor area ratio will create a unfair burden on us that the neighbors do not currently have .
EXHIBITS :
EXHIBIT A - DESIGN STANDARD MATRIX - FLOOR AREA RATIO (FAR)
EXHIBIT B - INTREPRETATION OF PREVIOUS CITY OF TACOMA SENIOR PLANNER
EXHIBIT C - 7 Architectural sheets dated September 2018
EXHIBIT D - GEO RESOURCES Geotechnical Engineering Report September 12, 2018
EXHIBIT E - GRETTE WETLAND REPORT dated September 2018

Respectfully Submitted!
David K Fisher AIA
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EXHIBIT A ‐DESIGN STANDARD VARIANCE
PARCEL #

FLOOR AREA ANALYSIS NEIGHBORS OF 3308 NORTH JUNETT STREET
ADDRESS
LOT SIZE IN SQ. FT. BUILDING SQUARE FOOTAGE FLOOR AREA RATIO (FAR)

8945001930
8945001920
8945101910
8945001950
8945001730
8945001740
8945001750
8945000690
8945000680
8945000621

3007 N 33RD
3011 N33RD
3015 N33RD
3001 N33RD
3002 N33RD
3008 N33RD
3012 N33RD
2922 N33RD
2918 N33RD
2919 N33RD

6,000
7,200
7,800
2,000
6,000
6,000
6,000
5,500
5,500
11,526

3,670
3,140
3,154
1,410
3,153
4,543
3,134
4,419
4,407
6,653

AVERAGE HOME SIZE ABOVE GRADE ‐ 3,768 SQ. FT.
AVERAGE FAR ‐ .62
AVERAGE LOT SIZE 6,353 SQ. FT.

0.62
0.44
0.41
0.71
0.53
0.75
0.53
0.80
0.80
0.58
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1

INTRODUCTION

Grette Associates, LLC is under contract with Mrs. Kirkendoll to prepare a critical areas
and impact analysis report (Report) in support of a building application associated with
the subject property located at 3308 N Junett St. (Pierce County tax parcel 9845001940)
in Tacoma, WA (Figure 1).
The purpose of this Report is to evaluate the potential wetland area known to be located
east of the intersection of N 34th St. and Junett St. (northeast of the subject property) and
provide an analysis to quantify potential wetland buffer impacts to satisfy the critical area
review requirements defined in Chapter 13.11 of the Tacoma Municipal Code (TMC).
Figure 1. Vicinity map

Project Location

2
2.1

BACKGROUND INFORMATION
Site Description

Historically, the subject property consisted of a single family residence and associated
amenities (patio and driveway). However, between 2014 and 2015 the residence and
associated amenities were demolished in support of future redevelopment of the subject
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property. Currently the subject property is unmaintained and dominated by an assortment
of native and non-native vegetation (Figure 2).
Figure 2. Existing conditions

2.2

Local Critical Areas Inventory

A review of the City of Tacoma’s govMe website was conducted to identify any known
critical areas with the vicinity of the subject property (City of Tacoma 2018). According
to govME, there is remnant portion of a known wetland that was identified and delineated
in support of the residential development that occurred at 2919 N 33rd St. (Pierce County
parcel (8945000621). The mapped wetland area is located east of the intersection of N
34th St. and Junett St. (Appendix A).
2.3

Previously Delineated Wetlands

According to a previous wetland evaluation that was completed in support of a residential
development (B and A, Inc. 2001), three slope wetlands (Wetland A, B, and C) were
identified and delineated within the property located at 2919 N 33nd St. These wetlands
were rated as Category III wetlands. With the exception of the small portion of Wetland
A mapped by govMe, Wetlands A, B, and C were filled to provide a feasible building
area for the proposed residence under permits issued. Based on the 2001 report, the
portion of Wetland A that was located offsite (not filled) was approximately 1,077 square
feet in size.
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3

METHODS

Grette Associates completed a site visit on September 5, 2018 to evaluate the area where
the undisturbed portion of Wetland A is mapped by govMe and the 2001 wetland report
(B and A, Inc. 2001). All safely accessible areas within the City right-of-way (ROW)
were traversed to evaluate the potential according to the wetland criteria as defined in the
U.S. Army Corps of Engineers (USACE) Federal Wetland Delineation Manual (1987),
and the Corps’ Regional Supplement to the Corps of Engineers Wetland Delineation
Manual: Western Mountains, Valleys, and Coast Region (Version 2.0) (2010). In
addition, accessible areas within 300 feet of the subject property were visually assessed to
identify any potential wetland features.
4

RESULTS

The slope within the ROW north-northeast of the intersection of N 34th St. and Junett St.
is extremely steep and dominated by a large thicket of Himalayan blackberry (Rubus
bifrons). As a result, no access within the City’s ROW was safely feasible. Grette
Associates attempted to get permission from the adjacent property owners (2919 N 33rd
St.) to access the potential wetland area delineated in 2001; however, staff was not able to
obtain permission. Therefore, only a visual assessment from the intersection of N 34th St.
and Junett St. as well as from accessible areas downslope along Ruston Way occurred.
Based on the site assessment performed on September 5, 2018, Grette Associates did not
observe any feature that suggested an area would meet wetland criteria as defined in the
USACE’s Regional Supplement (2010). The area in question is dominated by Himalayan
blackberry, big-leaf maple (Acer macrophyllum) saplings, and landscape vegetation
associated with 2919 N 33rd St. (Appendix B). In addition, while the assessment
occurred in September (dry season), Grette Associates did not observe any indication of
seasonal hydrology that potentially could support wetland conditions. Given the
substantial earthwork and infrastructure (foundation drains, residential stormwater
features, etc.) that occurred during the construction of the residence, it appears that
seasonal shallow groundwater is no longer at a depth to support wetland conditions.
Furthermore, according to the 2001 wetland report (B and A, Inc. 2001), dominant
vegetation within Wetland A included salmonberry (Rubus specabilis) and water table at
a depth 11 inches was observed (September 11, 2001). No salmonberry was observed in
the potential wetland area during the 2018 site assessment. In Grette Associates’
professional opinion, salmonberry would still be present in the potential wetland area if
wetland hydrology was present because it was a dominant species observed and likely
prevented other vegetation from establishing.
Given that no formal data was collected to evaluate conditions based on the wetland
criteria as defined in the USACE’s Regional Supplement (2010) due to hazardous
conditions and access constraints, Grette Associates is assuming that wetland conditions
potentially exist for the purpose of the impact assessment provided in Section 4.
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To determine the categorization of Wetland A, the wetland classification guidelines in
Ecology’s wetland rating system (Hruby 2014) were used. Based on this guidance, each
wetland was given a score for each of three functions: Water Quality, Hydrology, and
Habitat (Table 1).
Table 1. Wetland rating and categorization summary
Feature

Cowardin
Class

HGM Class

Water
Quality

Hydrology

Habitat

Total

Category

Wetland A

PSS

Slope

5

3

3

11

IV

Per Chapter 18E.30 of the Tacoma Municipal Code (TMC), wetlands are subject to a
buffer to protect the integrity and function of said feature. According to TMC 13.11.320,
Category IV wetlands are subject to a 50-foot buffer.
5

PROJECT IMPACT ANALYSIS

This impact analysis is intended to demonstrate that the proposed project will not result in
any impacts to the portion of wetland buffer situated within City ROW, satisfying the
critical areas review process defined in Section 13.11.190 of the TMC.
5.1.1

Existing Wetland Buffer Conditions and Buffer Function

The existing buffer that extends towards the subject property largely consists of
Himalayan blackberry and an assortment of ornamental landscape vegetation (Appendix
B). Due to the existing conditions, the wetland buffer within the City ROW likely does
not provide much buffer function, if any, to Wetland A. More specifically, this portion of
the buffer likely does not provide much habitat function because the existing conditions
likely deter wildlife from the area.
5.1.2

Potential Wetland Buffer Impacts

According to the City’s govME database and survey information (Appendix D), the road
improvements that will occur along N. Junett St. during the construction of the proposed
project will not extend into the 50 foot buffer associated with Wetland A. Therefore, the
proposed project complies with the development standards defined in Chapter 13.11 of
the TMC.
6
6.1

BIOLOGIST QUALIFICATIONS
Chad Wallin

Chad Wallin is a Biologist with extensive training in wetland science and ecology
restoration. Chad also has professional experience in stream and fish restoration, marine
monitoring, mitigation monitoring, and fish and wildlife assessments.
Chad has earned a Bachelor’s of Arts degree in Environmental Studies from the
University of Washington along with certificates in ecology restoration and wetland
science.
For a list of representative projects, please contact him at Grette Associates.
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Figure 1. Transect 1 facing north.

Figure 2. Photograph facing north/northeast towards potential wetland area.

Figure 3. Photograph facing northeast towards potential wetland area.

Figure 4. Photograph taken from parking lot along Ruston Way and facing south towards potential wetland area.
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INTRODUCTION
This geotechnical letter presents the results of our site observations, subsurface
explorations, literature review, and engineering analyses for the proposed single family residence to
be constructed at 3308 North Junett Street in Tacoma, Washington. The site location is shown on the
attached Site Location Map, Figure 1.
Our understanding of the project is based on our discussions with you, our review of the
updated site plan provided by D K Fisher Architects, our original November 20, 2014 site visit and
our recent August 30, 2018 site visit, our subsurface explorations, our understanding of the City of
Tacoma Critical Areas Ordinance and Development Code, and our experience in the area. The lot
was previously occupied by a single family residence with a daylight basement configuration. The
house was recently demolished in 2014. We understand that you propose to construct a new single
family residence on the parcel. Based on the provided site plans, the residence will be a two to
three-story, wood-framed structure, with a daylight basement/garage configuration. The garage will
be accessible via the alley to the west of the site. We anticipate that the residence will be supported
on continuous spread footings with interior column or pad footings. The daylight basement
level/garage will likely have a slab-on-grade floor. A copy of the proposed development is included
as the Site and Exploration Plan, Figure 2a.
Because of steep slopes on or within the immediate vicinity of the site, we understand that
the City of Tacoma (COT) will require a geotechnical engineering report to address the COT Critical
Areas Ordinance. Additionally, we understand that portions of the site have been filled and the
quality and quantity of the fill is unknown.

SCOPE
The purpose of our services was to evaluate the surface conditions at the site as a basis for
assessing potential adverse impacts to and from the slopes located within the site area. Specifically,
our scope of services for the project included the following:
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1. Conducting a geologic reconnaissance of the site area;
2. Exploring the subsurface conditions by monitoring the drilling of two borings at the site;
3. Collecting select soil samples from the explorations and conduct grain size tests, as
appropriate;
4. Addressing the appropriate criteria for geologic hazards per the current City of Tacoma
Ordinance;
5. Providing recommended buffers/setback from the top of the steep slope, as applicable;
6. Preparing this written Geotechnical Engineering Report summarizing our site observations
and conclusions, and our geotechnical recommendations and design criteria, along with
the supporting data.
The above scope of work was outlined in our September 23, 2013 Proposal for Geotechnical
Engineering Services. We received your written authorization to proceed on October 27, 2014.

SITE CONDITIONS
Surface Conditions
The subject parcel is located at 3308 North Junett Street in Tacoma, Washington. According
to the Pierce County GIS website, the parcel is generally rectangular in shape, measures
approximately 80 feet wide (north to south) by 50 feet deep (east to west), and encompasses
approximately 4,000 square feet. The site is located in an area of existing residential development,
and is bounded by existing residences to the west and south, by North 34th Street to the north, and
by North Junett Street to the east.
The site is situated on the north-east margin of the Tacoma glacial upland area, above Ruston
Way. According to topographic information obtained from the Pierce County GIS website, the subject
parcel slopes down from the southwest corner of the site at about 12 to 20 percent towards the
northeast corner of the property. Most of the relief consisted of cuts supported by short rockeries and
basement walls within the former residence. The slopes flatten across North Junett Street and
continue to slope down to the northeast toward Ruston Way. The slopes north of North Junett Street
range from about 40 to 55 percent with localized flatter terraces where the nearby residences have
landscaped the slope. This steep slope extends down to the BNSFF right-of-way and Ruston Way. Total
topographic relief across the site is on the order of 12 to 14 feet, while the slope north of North Junett
Street has a vertical height of about 62 to 64 feet. Vertical heights and inclinations of slopes were
generally measured in the field using a handheld inclinometer, and generally confirmed the mapped
topography. A copy of the existing site conditions with topography is attached as the Site Vicinity
Map, Figure 2b.
The site was originally occupied by on old, dilapidated house with unmaintained residential
landscaping. At the time of our original site visit, the residence had been demolished and vegetation
had been mostly removed from the site. The ground surface generally consisted of bare soils with
straw placed over the surface for erosion control. No evidence of erosion, soil movement, landslide
activity or deep-seated slope instability was observed at the site or the adjacent areas at the time of
our site visit.
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Site Geology
The draft the Geologic Map of the Tacoma North 7.5-minute Quadrangle Pierce County,
Washington by Troost, K.G., Booth, D.B., and Borden, R.K. indicates the site is underlain by
recessional outwash deposits (Qvr) with nearby areas as glacial till (Qgt) and advance outwash sands
(Qva). These glacial soils were deposited during the most recent Vashon Stade of the Fraser
Glaciation, approximately 12,000 to 15,000 years ago. The advance and recessional outwash soils
consist of a poorly sorted, lightly stratified mixture of sand and gravel that may contain localized
deposits of clay and silt that were deposited by melt-water streams emanating from the advancing
and retreating ice mass, respectively. The glacial till consists of a heterogeneous mixture of clay, silt,
sand, and gravel that was deposited at the base of the prehistoric continental glacial ice mass and
was subsequently over-ridden. As such, the glacial till and advance outwash is considered overconsolidated and exhibit high strength and low compressibility characteristics. Whereas, the
recessional outwash deposits are considered normally consolidated and offer moderate strength
characteristics. No areas of landslides, landslide debris, alluvial fans, or other mass wasting processes,
are mapped on or within the vicinity of the site. An excerpt of the above referenced map is included
as Figure 3.
The Department of Ecology (DOE) Coastal Atlas indicates the slope stability around the site as
“stable” (S). An area of “unstable–recent slide” (URS) is mapped about 600 feet northwest of the site,
where the slope between the upland area and Ruston Way is considerably taller. We also reviewed a
series of oblique aerial shoreline photographs on the Coastal Atlas website dated from 2016 to 1977.
In all four of the photographs from 2006 to 1977, the site is shown in its developed conditions, with the
slope between Junett Street and Ruston Way being well vegetated. The most recent 2016 photo shows
the site after the previous residence was demolished and the slope below the site is well vegetated.
No significant change to the site or surrounding area was noted on the aerial photographs during this
timeframe. A copy of the DOE Coastal Atlas is included as Figure 4. The DOE photographs are included
as Figures 5a through 5e.

Subsurface Explorations
On November 20, 2014, a representative from GeoResources, LLC (GeoResources) visited the
site and monitored the drilling of two borings to depths of about 16½ to 21½ feet below the existing
ground surface, logged the subsurface conditions encountered in the boring, and obtained
representative soil samples. The borings were drilled by a licensed driller operating a small, limited
access drill rig. Elevations were estimated based on topographic information available on Pierce
County Public GIS. Table 1 summarizes the approximate locations, surface elevations, and
termination depths of our borings.

TABLE 1:
APPROXIMATE LOCATIONS, ELEVATIONS, AND DEPTHS OF EXPLORATIONS
Boring
Number

Functional Location

B-1
B-2

SW corner of proposed residence
NE corner of proposed residence

Elevation datum: Pierce County Ortho-topo (NAVD 88)

Surface
Elevation
(feet)
92
84

Termination
Depth
(feet)
21½
16½

Termination
Elevation
(feet)
70½
67½
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The specific numbers, locations, and depths of our explorations were based on the
configuration of the proposed development, and was adjusted in the field based on consideration
for underground utilities, existing site conditions, site access limitations and encountered
stratigraphy. Representative soil samples obtained from the boring were placed in sealed plastic
bags and then taken to a laboratory for further examination and testing as deemed necessary. The
borings were then backfilled with bentonite chips and abandoned.
During drilling, soil samples were obtained at 2½- and 5-foot depth intervals in accordance
with Standard Penetration Test (SPT) per the test method outlined by ASTM: D-1586. The SPT
method consists of driving a standard 2-inch-diameter split-spoon sampler 18-inches into the soil
with a 140-pound hammer. The number of blows required to drive the sampler through each 6-inch
interval is counted, and the total number of blows struck during the final 12 inches is recorded as
the Standard Penetration Resistance, or “SPT blow count”. The resulting Standard Penetration
Resistance values indicate the relative density of granular soils and the relative consistency of
cohesive soils.
The subsurface explorations drilled as part of this evaluation indicate the subsurface
conditions at specific locations only, as actual subsurface conditions can vary across the site.
Furthermore, the nature and extent of such variation would not become evident until additional
explorations are performed or until construction activities have begun. Based on our experience in
the area and extent of prior explorations in the area, it is our opinion that the soils encountered in
the explorations are generally representative of the soils at the site. The soils encountered were
visually classified in accordance with the Unified Soil Classification System (USCS) and ASTM D: 2488.
The USCS is included in Appendix A as Figure A-1. The approximate locations of our borings are
shown on the attached Site and Exploration Plan, included as Figure 2a, while the descriptive logs of
our borings are included in Appendix A as Figures A-2 and A-3.

Subsurface Conditions
Our borings encountered fairly uniform subsurface conditions that somewhat confirmed the
mapped stratigraphy. The stratigraphy across the site consisted of 2½ to 3½ feet of regraded fill or
disturbed native soils overlying medium dense to dense sandy gravel/ gravelly sand that we interpret
to be advance outwash. At a depth of 12½ feet, boring B-1 encountered a medium dense silty
sand/sandy silt that extended down to about 15.5 feet. We interpret this layer to be a lens with the
outwash that was underlain by dense gravelly sand/sandy gravel to the full depth explored in both
borings.

Groundwater Conditions
Groundwater seepage was encountered in both borings at the time of drilling. Water was
encountered at a depth of 3 feet and 11.8 feet in Boring B-1, and at 1.5 feet in Boring B-2. Table 2,
below, summarizes the depth and elevation of groundwater. The encountered groundwater appeared
indicative of a seasonal or perched groundwater table. Perched groundwater develops when the
vertical infiltration rate of precipitation through a more permeable soil is slowed at depth by a
deeper, less permeable soil type. We expect that perched groundwater may develop seasonally atop
the deeper and stiffer glacial silts at the site. Based on the observed mottling and nature of the near
surface soils, we anticipate fluctuations in the local groundwater levels will occur in response to
precipitation patterns, off-site construction activities, and site utilization.
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TABLE 2:
APPROXIMATE DEPTH AND ELEVATIONS OF GROUNDWATER
Boring Number
B-1
B-2

Depth to
Groundwater
(feet)
3.0 / 11.8
1.5

Elevation datum: Pierce County Ortho-topo (NAVD 88)

Elevation of Groundwater
(feet)

Date Encountered

89 / 80.2
82.5

Nov 20, 2014 (ATD)
Nov 20, 2014 (ATD)
ATD (At time of drilling)

ENGINEERING CONCLUSIONS AND RECOMMENDATIONS
Based on our site observations and data review, subsurface explorations and our
engineering analysis, it is our opinion that the construction of a new single-family residence on the
subject site is feasible from a geotechnical standpoint, provided the recommendations included
herein are incorporated into the project plans.
The structure may be supported on new conventional spread footings or floor slabs bearing
on competent native soils or on structural fill placed above these native soils. The native soils
contain a moderate to low percentage of fines (silt and clay-size particles). These soils will be
difficult to compact as structural fill during extended period of weather. Furthermore, the site was
prone to shallow, perched groundwater table. As such, excavated soils will likely be above optimum
moisture content, and difficult to reuse without moisture conditioning, such as aeration. We
understand that grading at the site will consist of excavating the footings for the proposed residence
and site utilities. If grading activities take place during the winter season, the owner should be
prepared to import free-draining granular material for use as structural fill and backfill. Proper
surface drainage and erosion control measures will reduce the risk for future erosion and slope
instability at the site.
Provided the recommendations contained herein are included in the project plans, the
proposed development should have minimal impacts to the site and adjacent properties.

Landslide Hazards– per City of Tacoma Municipal Code, Chapter 13.11.720
The City of Tacoma Municipal Code, Chapter 13.11 defines a landslide hazard area as an area
potentially subject to landslides based on a combination of geologic, topographic, and hydrologic
factors. They include areas susceptible because of any combination of bedrock, soil, slope, slope
aspect, structure, hydrology, or other factors. Landslide hazard areas are identified as any area with
the following characteristics:
A.
B.

C.

Slopes steeper than 25 percent and a vertical relief of ten (10) or more feet.
Hillsides intersecting geologic contacts that contain impermeable soils (typically silt
and clay) frequently inter-bedded with permeable granular soils (predominantly sand
and gravel), or impermeable soils overlain with permeable soils.
Springs or groundwater seepage.
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D.

E.
F.
G.
H.

Any area which has exhibited movement during the Holocene epoch (from 10,000
years ago to present) or that are underlain or covered by mass wastage debris of
that epoch.
Any area potentially unstable due to rapid stream incision stream bank erosion or
undercutting by wave action.
Any area located on an alluvial fan presently subject to, or potentially subject to,
inundation by debris flows or deposition of stream-transported sediments.
Any area where the slope is greater than the angle of repose of the soil.
Any shoreline designated or mapped as Class U, Uos, Urs, or I by the Washington
Department of Ecology Coastal Zone Atlas.

The slopes on the subject site are generally flatter than 20 percent. Where locally steep
slopes are present, their vertical heights are less 10 feet. The slope across Junett Street is steeper
than 20 percent, with more than 10 feet of relief, but this steep slope is across the existing,
developed Junett Street right-of-way. The site is mapped as being underlain by dense advance
outwash. The contact of two granular outwash soils does not meet the definition of an intersection
or adverse contact. However, we did encounter groundwater seepage in our borings, and mapped
wetlands are present on the slope below Junett Street. The site is not in an area prone to rapid
stream erosion, undercutting by waves, or inundation by debris flows or stream-transported
sediments. The site is not mapped to be on or within several hundred of an alluvial fan. The
Coastal Zone Atlas maps the site area as Stable.
Based on the above observations, the subject parcel does meet the criteria of a Landslide
Hazard Area per the City of Tacoma Municipal Code Chapter 13. However, the steep slope below
Junett Street does. According to TMC 13.11.730.B.1, a geo-setback of 50 feet is required. However,
the setback can be reduced (TMC 13.11.730.B.1.o) to no less than 10 feet if through a geotechnical
engineering report it can be demonstrate that there is no significant risk to the development
proposal or adjacent properties, or that the proposal can be designed so that any landslide hazard is
significantly eliminated, the geo-setback may be reduced as specified by the geotechnical engineer.
If the recommendations contained herein are followed, the impact of the proposed residence on the
slope and adjacent parcels will be minimal if the geo-setback is reduced to no less than 20 feet,
which is about the same as the width of the Junett Street and adjacent alley right-of-way.

Erosion Hazards – per City of Tacoma Section 13.11.720
The City of Tacoma Municipal Code, Chapter 13.11 defines erosion hazard areas as generally
consisting of areas where the combination of slope and soil type makes the area susceptible to
erosion by water flow, either by precipitation or by water runoff. Concentrated stormwater runoff is
a major cause of erosion and soil loss. Erosion hazard critical areas include the following:
A.
B.

Areas with high probability of rapid stream incision, stream bank erosion or coastal
erosion, or channel migration.
Areas defined by the Washington Department of Ecology Coastal Zone Atlas as one
of the following soil areas: Class U (Unstable) includes severe erosion hazards and
rapid surface runoff areas, Class Uos (Unstable old slides) includes areas having
severe limitations due to slope, Class Urs (Unstable recent slides), and Class I
(Intermediate).
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C.

D.

Any area characterized by slopes greater than 15 percent; and the following types of
geologic units as defined by draft geologic USGS maps: m (modified land), Af
(artificial fill), Qal (alluvium), Qw (wetland deposits), Qb (beach deposits), Qtf (tide-flat
deposits), Qls (landslide deposits), Qmw (mass-wastage deposits), Qf (fan deposits),
Qvr and Qvs series of geologic material types (Vashon recessional outwash and
Steilacoom Gravel), and Qvi (Ice-contact deposits).
Slopes steeper than 25% and a vertical relief of 10 or more feet.

As stated above, there is no potential for rapid stream incision or undercutting by wave
action. An alluvial fan is not mapped in the vicinity of the site. The site area is mapped as Stable by
the Coastal Atlas. The steep slope is steeper than 25 percent with more than 10 feet of vertical relief.
As described above the subject parcel does not meet the definition of an erosion hazard
area, while the steep slope below the Junett Street right-of-way does meet the technical definition of
an erosion hazard area per TMC 13.11.700. The recommend geo-setback reduction for the landslide
hazard areas is sufficient for the erosion hazard area located north and east of the site.
Erosion protection measures will need to be in place prior to starting grading activity on the
site. Erosion hazards can be mitigated by applying Best management Practices (BMP’s) outlined in the
2012 City of Tacoma Stormwater Management Manual.

Recommended Setback
The 2015 International Building Code (IBC) Section 1808.7 requires a building setback from
slopes that are steeper than 3H:1V (Horizontal: Vertical) or 33 percent with greater than 10 feet in
vertical height unless evaluated and reduced, and/or a structural setback is provided, by a licensed
geotechnical engineer. The setback distance is calculated based on the vertical height of the slope.
The typical IBC setback from the top of the slope equals at least the lesser of one third the height of
the slope or 40 feet while a setback from the toe of the slope equals at least the lesser of one half
the height of the slope or 15 feet.
Given the height of the steep slope below Junett Street, the IBC would require a building
setback of about 22 feet. The residence is currently proposed to be located further than 22 feet
from the top of the steep slope area. If the residence were to extend closer to the top of the slope
than 22 feet, it will be necessary to deepen the foundations, creating a “structural setback”. A
structural setback is measured from the bottom of the foundation element to the face of the slope
at the corresponding elevation as shown on the Structural Setback detail, Figure 6.

Seismic Hazards and Design
Based on our observation and the subsurface units mapped at the site, we interpret the
structural site conditions to correspond to a seismic Site Class “D” in accordance with the 2015 IBC
documents and American Society of Civil Engineers (ASCE) standard 7-10 Chapter 20 Table 20.3-1.
This is based on the actual SPT (Standard Penetration Test) blow counts for the soil types observed
in the upper 20 feet and likely blow counts values at depth. These conditions were assumed to be
representative for the conditions based on our experience in the vicinity of the site.
The U.S. Geological Survey (USGS) completed probabilistic seismic hazard analyses (PSHA)
for the entire country in November 1996, which were updated and republished in 2002 and 2008.
The PSHA ground motion results can be obtained from the USGS 2015 IBC design. Table 3, below,
summarizes the recommended design parameters.
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TABLE 3:
2015 IBC PARAMETERS FOR DESIGN OF SEISMIC STRUCTURES
Spectral Response Acceleration (SRA) and Site

Short Period

1 Second Period

Ss = 1.311

S1 = 0.512

Site Coefficients (Site Class D)

Fa = 1.0

Fv = 1.5

Maximum Considered Earthquake SRA

SMS = 1.311

SM1 = 0.768

Design SRA

SDS = 0.874

SD1 = 0.512

Coefficients
Mapped SRA

Liquefaction is a phenomenon where there is a reduction or complete loss of soil strength
due to an increase in pore water pressure. The increase in pore water pressure is induced by
seismic vibrations. Liquefaction mainly affects geologically recent deposits of loose, fine-grained
sands that are below the groundwater table. Based on the density and nature of the glacial soils
observed on the site, it is our opinion that the risk for liquefaction to occur at this site during an
earthquake is negligible. Provided the design criteria listed below are followed, the proposed
structure will have no greater seismic risk damage than other appropriately designed structures in
the Puget Sound area.

Foundation Support
Based on the subsurface soil conditions encountered across the site, we recommend that
spread footings for the new residence be founded on the shallow advance outwash, or on properly
placed and compacted structural fill that extends to suitable native soils.
The soil at the base of the footing excavations should be disturbed as little as possible. All
loose, soft or unsuitable material should be removed or recompacted per the “Structural Fill”
section of this report. A representative from our firm should observe the foundation excavations to
determine if suitable bearing surfaces have been prepared, particularly in the areas where the
foundation will be situated on fill material.
We recommend a minimum width of 24 inches for isolated footings and at least 18 inches for
continuous wall footings. All footing elements should be embedded at least 18 inches below grade
for frost protection. Footings founded on the native glacial soils or properly placed and compacted
structural fill can be designed using an allowable soil bearing capacity of 2,500 psf (pounds per
square foot) for combined dead and long-term live loads. The weight of the footing and any
overlying backfill may be neglected. The allowable bearing value may be increased by one-third for
transient loads such as those induced by seismic events or wind loads.
Lateral loads may be resisted by friction on the base of footings and floor slabs and as
passive pressure on the sides of footings. We recommend that an allowable coefficient of friction of
0.35 be used to calculate friction between the concrete and the underlying soil. Passive pressure
may be determined using an allowable equivalent fluid density of 350 pcf (pounds per cubic foot).
Passive resistance from soil should be ignored in the upper 1 foot. A factor of safety of 1.5 has been
applied to these values.
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We estimate that settlements of footings designed and constructed as recommended will be
less than ½-inch, for the anticipated load conditions, with differential settlements between
comparably loaded footings of 1-inch or less. Most of the settlements should occur essentially as
loads are being applied. However, disturbance of the foundation subgrade during construction
could result in larger settlements than predicted.

Floor Slab Support
We anticipate that both the garage and daylight basement level of the residence will have a
slab-on-grade floor. Slab-on-grade floors, where constructed, should be supported on the native
outwash soils, or on structural fill, prepared as described above. The exposed subgrade should be
compacted to 95 percent of the maximum density as determined by the Modified proctor, and then
a uniform subbase of 1-foot of clean imported fill should be installed. Sub-floor drains placed on
about 15-foot centers should be installed under the slabs and within the floor subbase.
The subbase should be capped with a capillary break that consists of a minimum 4-inch thick
layer pea gravel. This layer should be placed and compacted to an unyielding condition.
A synthetic vapor barrier is recommended to control moisture migration through the slabs.
This is of particular importance where the foundation elements are underlain by the silty till or lake
sediments, or where moisture migration through the slab is an issue, such as where adhesives are
used to anchor carpet or tile to the slab.

Subgrade/Basement Walls
As proposed, the residence will have a daylight basement configuration, therefore a
subgrade wall will be necessary to accommodate grade changes. The lateral pressures acting on
subgrade and retaining walls (such as basement walls) will depend upon the nature and density of
the soil behind the wall. It is also dependent upon the presence or absence of hydrostatic pressure.
If the walls are backfilled with granular well-drained soil, we recommend using an allowable
equivalent fluid pressures of 35 pcf for the active condition and 55 pcf for the at rest condition. This
design value assumes a level backslope and drained conditions as described below. If basement
wall taller than 6 feet are required, a seismic surcharge of 10H should be included per the code.
Adequate drainage behind any retaining structure is imperative. Positive drainage which
controls the development of hydrostatic pressure can be accomplished by placing a zone of coarse
sand and gravel behind the walls. The granular drainage material should contain less than 2 percent
fines and at least 30 percent greater than the US No.4 sieve. The drainage zone should extend
horizontally at least 18 inches from the back of the wall. The drainage zone should also extend from
the base of the wall to within 1 foot of the top of the wall. The drainage zone should be compacted
to approximately 90 percent of the MDD. Over-compaction should be avoided as this can lead to
excessive lateral pressures. Typical wall drainage and backfilling details are shown on Figure 7.
A perforated PVC pipe with a minimum diameter of 4 inches should be placed in the
drainage zone along the base and behind the wall to provide an outlet for any accumulated water and
direct accumulated water to an appropriate discharge location. It has become more common to
extend a geo-synthetic drainage membrane, such as MiraDrain, from the perforate pipe up to the
ground surface behind the wall. Given the amount of seepage encountered on the site, we
recommend both a geo-synthetic and a 1-foot envelope or wash rock extend up the outside of the
basement wall. A nonwoven geotextile filter fabric should be placed between the drainage material
and the remaining wall backfill to reduce silt migration into the drainage zone. The infiltration of silt
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into the drainage zone can, with time, reduce the permeability of the granular material. The filter
fabric should be placed such that it fully separates the drainage material and the backfill, and should
be extended over the top of the drainage zone.
Lateral loads may be resisted by friction on the base of footings and as passive pressure on
the sides of footings and the buried portion of the wall, as described in the “Foundation Support”
section. We recommend that an allowable coefficient of friction of 0.35 be used to calculate friction
between the concrete and the underlying soil. Passive pressure may be determined using an
allowable equivalent fluid density of 350 pcf (pounds per cubic foot). Factors of safety have been
applied to these values.

Temporary Excavations
All job site safety issues and precautions are the responsibility of the contractor providing
services/work. The following cut/fill slope guidelines are provided for planning purposes only.
Temporary cut slopes will likely be necessary during grading operations or utility installation.
All excavations at the site associated with confined spaces, such as utility trenches and
retaining walls, must be completed in accordance with local, state, or federal requirements. Based
on current Washington Industrial Safety and Health Act (WISHA, WAC 296-155-66401) regulations,
the site soils would generally be classified as Type A soils.
According to WISHA, for temporary excavations of less than 20 feet in depth, the side slopes
in Type A soils should be laid back at a slope inclination of ¾H:1V (Horizontal: Vertical). It should be
recognized that slopes of this nature do ravel and require occasional maintenance. All exposed
slope faces should be covered with a durable reinforced plastic membrane, jute matting, or other
erosion control mats during construction to prevent slope raveling and rutting during periods of
precipitation. These guidelines assume that all surface loads are kept at a minimum distance of at
least one half the depth of the cut away from the top of the slope and that significant seepage is not
present on the slope face. Flatter cut slopes will be necessary where significant raveling or seepage
occurs, or if construction materials will be stockpiled along the top of the slope.
This information is provided solely for the benefit of the owner and other design consultants,
and should not be construed to imply that GeoResources assumes responsibility for job site safety.
It is understood that job site safety is the sole responsibility of the project contractor.

Site Drainage
Based on our site observations and explorations, the site is underlain by outwash soils and a
very shallow seasonal/perched groundwater table. Given these near surface conditions, the site
soils will not support onsite will not support onsite infiltration of stormwater is not feasible in the
lower portion of the site. All ground surfaces, pavements and sidewalks at the site should be sloped
away from the residence.
We recommend that footing drains are installed for the residence in accordance with IBC
1807.4.2. The roof drain should not be connected to the footing drain. Surface water runoff from the
roof area, driveways, perimeter footing drains, and wall drains, should be collected, tightlined, and
conveyed to an appropriate discharge point.
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EARTHWORK RECOMMENDATIONS
Site Preparation
All structural areas on the site to be graded should be stripped of vegetation, organic surface
soils, and other deleterious materials including any existing structures, foundations or abandoned
utility lines. Typically, exterior foundations are embedded about 18 inches below grade. Native soils
were encountered at this depth in both of our borings.
Where placement of fill material is required, the stripped/exposed subgrade areas should be
compacted to a firm and unyielding surface prior to placement of any fill. Any remaining
undocumented fill or debris from the demolition of the residence encountered during site
preparation should be removed and replaced with structural fill as outlined below. Excavations for
debris removal should be backfilled with structural fill compacted to the densities described in the
“Structural Fill” section of this report.
We recommend that a member of our staff verify exposed subgrade conditions after
excavations are completed and prior to placement of structural fill or new foundations. The
exposed subgrade soil should be proof-rolled and compacted to a firm and unyielding condition.
Any soft, loose or otherwise unsuitable areas delineated during proof-rolling or probing
should be recompacted, if practical, or over-excavated and replaced with structural fill. The depth
and extent of over-excavation should be evaluated by our field representative at the time of
construction. The areas of fill should be evaluated during grading operations to determine if they
need mitigation; re-compaction or removal.

Structural Fill
All material placed as fill associated with mass grading, as utility trench backfill, under
building areas, or under roadways should be placed as structural fill. The structural fill should be
placed in horizontal lifts of appropriate thickness to allow adequate and uniform compaction of each
lift. Fill should be compacted to at least 95 percent of MDD (maximum dry density as determined in
accordance with ASTM D-1557).
The appropriate lift thickness will depend on the fill characteristics and compaction
equipment used. We recommend that the appropriate lift thickness be evaluated by our field
representative during construction. We recommend that our representative be present during site
grading activities to observe the work and perform field density tests.
The suitability of material for use as structural fill will depend on the gradation and moisture
content of the soil. As the amount of fines (material passing US No. 200 sieve) increases, soil
becomes increasingly sensitive to small changes in moisture content and adequate compaction
becomes more difficult to achieve. During wet weather, we recommend use of well-graded sand
and gravel with less than 5 percent (by weight) passing the US No. 200 sieve based on that fraction
passing the 3/4-inch sieve, such as “Gravel Backfill for Walls” (9-03.12(2)). If prolonged dry weather
prevails during the earthwork and foundation installation phase of construction, higher fines content
(up to 10 to 12 percent) will be acceptable.
Material placed for structural fill should be free of debris, organic matter, trash and cobbles
greater than 6-inches in diameter. The moisture content of the fill material should be adjusted as
necessary for proper compaction.
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Suitability of On-Site Materials as Fill
During dry weather construction, any non-organic on-site soil may be considered for use as
structural fill; provided it meets the criteria described above in the “Structural Fill” section and can
be compacted as recommended. If the soil material is over-optimum in moisture content when
excavated, it will be necessary to aerate or dry the soil prior to placement as structural fill. We
generally did not observe the site soils to be excessively moist at the time of our subsurface
exploration program.
The workability of material for use as structural fill will depend on the gradation and
moisture content of the soil. As the amount of fines increases, soil becomes increasingly more
sensitive to small changes in moisture content and adequate compaction becomes more difficult or
impossible to achieve.
The recessional outwash encountered across the site had a minor amount of fill and should
be suitable for reuse during a wide range of moisture conditions. These soils will, however, may be
difficult to adequately compact during extended periods of wet weather or where seepage occurs.

Erosion Control
Weathering, erosion and the resulting surficial sloughing and shallow land sliding are natural
processes that affect steep slope areas. As noted, no evidence of surficial raveling or sloughing was
observed at the site or on the slope below the site (between Junett Street and Ruston Way). To
manage and reduce the potential for these natural processes, we recommend the following:


No drainage of concentrated surface water or significant sheet flow onto or near Junett Street
or the steep slope below Junett Street.

Erosion protection measures will need to be in place prior to grading activity on the site.
Erosion hazards can be mitigated by applying Best management Practices (BMP’s) outlined in the
Washington State Department of Ecology’s (DOE) Stormwater Management Manual for Western
Washington.

Wet Weather and Wet Condition Considerations
In the Puget Sound area, wet weather generally begins about mid-October and continues
through about May, although rainy periods could occur at any time of year. Therefore, it is strongly
encouraged that earthwork be scheduled during the dry weather months of June through
September. Most of the soil at the site contains sufficient fines to produce an unstable mixture
when wet. Such soil is highly susceptible to changes in water content and tends to become unstable
and impossible to proof-roll and compact if the moisture content exceeds the optimum.
In addition, during wet weather months, the groundwater levels could increase, resulting in
seepage into site excavations. Performing earthwork during dry weather would reduce these
problems and costs associated with rainwater, construction traffic, and handling of wet soil.
However, should wet weather/wet condition earthwork be unavoidable, the following
recommendations are provided:


The ground surface in and surrounding the construction area should be sloped as much as
possible to promote runoff of precipitation away from work areas and to prevent ponding of
water.
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Work areas or slopes should be covered with plastic. The use of sloping, ditching, sumps,
dewatering, and other measures should be employed as necessary to permit proper
completion of the work.
Earthwork should be accomplished in small sections to minimize exposure to wet conditions.
That is, each section should be small enough so that the removal of unsuitable soils and
placement and compaction of clean structural fill could be accomplished on the same day.
The size of construction equipment may have to be limited to prevent soil disturbance. It
may be necessary to excavate soils with a backhoe, or equivalent, and locate them so that
equipment does not pass over the excavated area. Thus, subgrade disturbance caused by
equipment traffic would be minimized.
Fill material should consist of clean, well-graded, sand and gravel, of which not more than 5
percent fines by dry weight passes the No. 200 mesh sieve, based on wet-sieving the fraction
passing the ¾-inch mesh sieve. The gravel content should range from between 20 and 50
percent retained on a No. 4 mesh sieve. The fines should be non-plastic.
No exposed soil should be left uncompacted and exposed to moisture. A smooth-drum
vibratory roller, or equivalent, should roll the surface to seal out as much water as possible.
In-place soil or fill soil that becomes wet and unstable and/or too wet to suitably compact
should be removed and replaced with clean, granular soil (see gradation requirements
above).
Excavation and placement of structural fill material should be observed on a full-time basis
by a geotechnical engineer (or representative) experienced in wet weather/wet condition
earthwork to determine that all work is being accomplished in accordance with the project
specifications and our recommendations.
Grading and earthwork should not be accomplished during periods of heavy, continuous
rainfall.

We recommend that the above requirements for wet weather/wet condition earthwork be
incorporated into the contract specifications.

LIMITATIONS
We have prepared this report Ms. Karena Kirkendoll and other members of the design team
for use in evaluating a portion of this project. The data used in preparing this report and this report
should be provided to prospective contractors. Our report, conclusions and interpretations are based
on data from others and limited site reconnaissance, and should not be construed as a warranty of the
subsurface conditions.
Variations in subsurface conditions are possible between the explorations and may also occur
with time. A contingency for unanticipated conditions should be included in the budget and schedule.
Sufficient monitoring, testing and consultation should be provided by our firm during construction to
confirm that the conditions encountered are consistent with those indicated by the explorations, to
provide recommendations for design changes should the conditions revealed during the work differ
from those anticipated, and to evaluate whether earthwork and foundation installation activities
comply with contract plans and specifications.
The scope of our services does not include services related to environmental remediation and
construction safety precautions. Our recommendations are not intended to direct the contractor's
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Figure 5e
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Figure 6

Notes

1.

Washed pea gravel/crushed rock beneath floor slab could be
hydraulically connected to perimeter/subdrain pipe. Use of 1”
diameter weep holes as shown is one applicable method. Crushed
gravel should consist of 3/4” minus. Washed pea gravel should consist
of 3/8” to No. 8 standard sieve.

2.

Wall backfill should meet WSDOT Gravel Backfill for walls Specification
9-03-12(2).

3.

Drainage sand and gravel backfill within 18” of wall should be
compacted with hand-operated equipment. Heavy equipment should
not be used for backfill, as such equipment operated near the wall
could increase lateral earth pressures and possibly damage the wall.
The table below presents the drainage sand and gravel gradation.

4.

5.

All wall back fill should be placed in layers not exceeding 4” loose
thickness for light equipment and 8” for heavy equipment and should
be densely compacted. Beneath paved or sidewalk areas, compact to
at least 95% Modified Proctor maximum density (ASTM: 01557-70
Method C). In landscaping areas, compact to 90% minimum.
Drainage sand and gravel may be replaced with a geocomposite core
sheet drain placed against the wall and connected to the subdrain
pipe. The geocomposite core sheet should have a minimum
transmissivity of 3.0 gallons/minute/foot when tested under a gradient
of 1.0 according to ASTM 04716.

6.

The subdrain should consist of 4” diameter (minimum),
slotted or perforated plastic pipe meeting the requirements
of AASHTO M 304; 1/8-inch maximum slot width; 3/16- to 3/8inch perforated pipe holes in the lower half of pipe, with
lower third segment unperforated for water flow; tight joints;
sloped at a minimum of 6”/100’ to drain; cleanouts to be
provided at regular intervals.

7.

Surround subdrain pipe with 8 inches (minimum) of washed
pea gravel (2” below pipe” or 5/8” minus clean crushed gravel.
Washed pea gravel to be graded from 3/8-inch to No.8
standard sieve.

8.

See text for floor slab subgrade preparation.

Materials
Drainage Sand and Gravel
Sieve Size
¾”
No 4
No 8
No 50
No 100

% Passing by
Weight
100
28 – 56
20 – 50
3 – 12
0–2

¾” Minus Crushed Gravel
Sieve Size
¾”
½”
¼”
No 100
(by wet sieving)

% Passing by
Weight
100
75 – 100
0 – 25
0–2
(non-plastic)

Not to Scale

Typical Wall Drainage and Backfill
Proposed Single Family Residence
3308 North Junett Street
Tacoma, Washington
PN: 8945001940
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Figure 7

Appendix A
Subsurface Explorations

SOIL CLASSIFICATION SYSTEM
GROUP
SYMBOL

MAJOR DIVISIONS
GRAVEL

COARSE
GRAINED
SOILS

More than 50%
Retained on
No. 200 Sieve

FINE
GRAINED
SOILS

More than 50%
Passes
No. 200 Sieve

CLEAN
GRAVEL

More than 50%
Of Coarse Fraction
Retained on
No. 4 Sieve

GRAVEL
WITH FINES

SAND

CLEAN SAND

More than 50%
Of Coarse Fraction
Passes
No. 4 Sieve

SAND
WITH FINES

SILT AND CLAY

INORGANIC

GW

WELL-GRADED GRAVEL, FINE TO COARSE GRAVEL

GP

POORLY-GRADED GRAVEL

GM

SILTY GRAVEL

GC

CLAYEY GRAVEL

SW

WELL-GRADED SAND, FINE TO COARSE SAND

SP

POORLY-GRADED SAND

SM

SILTY SAND

SC

CLAYEY SAND

ML

SILT

CL

CLAY

Liquid Limit
Less than 50

ORGANIC

OL

ORGANIC SILT, ORGANIC CLAY

SILT AND CLAY

INORGANIC

MH

SILT OF HIGH PLASTICITY, ELASTIC SILT

CH

CLAY OF HIGH PLASTICITY, FAT CLAY

OH

ORGANIC CLAY, ORGANIC SILT

PT

PEAT

Liquid Limit
50 or more

ORGANIC

HIGHLY ORGANIC SOILS

NOTES:

SOIL MOISTURE MODIFIERS:

1.

Field classification is based on visual examination of soil
in general accordance with ASTM D2488-90.

2.

Soil classification using laboratory tests is based on
ASTM D2487-90.

3.

GROUP NAME

Dry- Absence of moisture, dry to the touch
Moist-

Damp, but no visible water

Wet-

Visible free water or saturated, usually soil is
obtained from below water table

Description of soil density or consistency are based on
interpretation of blow count data, visual appearance of
soils, and or test data.

Unified Soils Classification System
Proposed Single Family Residence
3308 North Junett Street
Tacoma, Washington
PN: 8945001940
Doc ID: Kirkendoll.JunettSt.F

August 2018

Figure A-1

TOTAL DEPTH:

20.5

TOP ELEVATION:
LATITUDE:
LONGITUDE:

90

DRILLING METHOD:

LOGGED BY:

HSA

DRILLING COMPANY:
DRILL RIG:
NOTES:

KSS

Boretec, Inc
HAMMER TYPE:
Cathead
EC95
HAMMER WEIGHT:
140lbs
E Center of lot

0

Penetration 10
20

Gray sand with some gravel

30

Liquid Limit

Ground
Water

Plastic Limit
% Water Content
% Fines (<0.075mm)

Blow
Count

Symbol

DRILLING
NOTES

Sample

SOIL DESCRIPTION

Sampler

Elevation

Depth

TEST RESULTS
Test Results

(blows per foot)
40
50

88
9
10
15

1

Orange gray sandy gravel (medium dense,
saturated)

4

Groundwater
seep
2

Grades to gravel with some sand

3

84

8

78

Sandy gravel with silt (dense, saturated)

96

75

80

26
33
45

39
46
50

4

26
34
41

5

10
11
14

12
Brown/gray sandy silt/silty sand (very stiff,
moist to wet)

WLI 11.8'

76
Gray sandy gravel
Cobbly drilling

16

6

100

ATD

26
50/6

72

20
Bottom of Boring
Completed11/20/2014

No Recovery 7

100

50/6

68

24

NOTES
1. Refer to log key for definition of symbols, abbreviations and codes
2. USCS designation is based on visual manual classification

Proposed SFR
3308 N Junett St
Tacoma, WA

and selected lab testing
3. Groundwater level, if indicated, is for the date shown and may vary
4. N.E. = Not Encountered

LOG OF BORING B-1

5. ATD = At the Time of Drilling

JOB: Kirkendoll.NJunettSt
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FIG.A-2

TOTAL DEPTH:

16.5

TOP ELEVATION:
LATITUDE:
LONGITUDE:

84

DRILLING METHOD:

LOGGED BY:

HSA

DRILLING COMPANY:
DRILL RIG:
NOTES:

KSS

Boretec, Inc
HAMMER TYPE:
Cathead
EC95
HAMMER WEIGHT:
140lbs
NE Corner of parcel

0

Penetration 10
20

84 Brown gravelly sand (medium dense, wet)
(regraded fill?)

30

Liquid Limit

Ground
Water

Plastic Limit
% Water Content
% Fines (<0.075mm)

Blow
Count

Symbol

DRILLING
NOTES

Sample

SOIL DESCRIPTION

Sampler

Elevation

Depth

TEST RESULTS
Test Results

(blows per foot)
40
50

ATD
Brown gravelly sand (dense, saturated
4

8

12

16

1

4
5
18

2

11
19
24

3

20
20
23

4

18
25
29

5

13
18
22

80

76

Gray sandy gravel (dense, saturated)

72

68
Bottom of Boring
Completed11/20/2014

20

64

24

60

NOTES
1. Refer to log key for definition of symbols, abbreviations and codes
2. USCS designation is based on visual manual classification

Proposed SFR
3308 N Junett St
Tacoma, WA

and selected lab testing
3. Groundwater level, if indicated, is for the date shown and may vary
4. N.E. = Not Encountered

LOG OF BORING B-2

5. ATD = At the Time of Drilling
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