TACOMA NOTICE OF

PERMIT S+:

CITY OF TACOMA

Date of Decision: 05/09/2017

Appeal Period Ends: 05/23/2017

Planning & Development Services Department DECISION Decision Final: 05/24/2017

747 Market St, Room 345 | Tacoma, WA 98402
Decision: Approved, subject to conditions
Applicant: Bennett P.S. & E.,Inc. Bennett P.S. & E.,Inc.
P.O. Box 1031

Puyallup, WA 98371

Location: 3411 East Grandview Ave
Parcel: 4715023946

Application No.: LU16-0136

Proposal: A Preliminary Short Plat to subdivide 3411 East
Grandview Avenue into three parcels that will be used for
single-family residential development purposes.

For further information regarding the proposal, log onto 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.

Reconsideration: Any person having standing may request
reconsideration of the Director's decision, based upon errors of
procedure or fact, but submitting a request in writing to Planning and
Development Services at the address below.

Appeal to Hearing Examiner: Any aggrieved person or entity may
appeal to the Hearing Examiner by filing a written Notice of Appeal and
submitting the filing fee of $332.46 to hearing Examiner Office (747
Market St., Room 720) which contains the following:
* A brief statement showing how the appelland is aggrieved or adversely
affected.
¢ A statement of the grounds for the appeal, explaining why the appellant
believes the administrative decision is wrong.
¢ The request of relief, such as reversal or modificatoin of the decision.
* The signature, mailing address and telephone number of the appellant

and any representative of the appellant.

The fee shall be refunded to the appellant should the appellant prevail.

Staff Contact: Charla Kinlow, Associate Planner, 747 Market St, Room 345, (253) 594-7971, ckinlow@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) 2563-591-5030. TTY or STS users please dial 711 to connect to Washington Relay Services
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City of Tacoma
Planning and Development Services
Report And Decision

PRELIMINARY SHORT PLAT APPLICATION OF: FILE NO: LU16-0136

Bennett P.S. & E.,Inc.
P.O. Box 1031
Puyallup, WA 98371

SUMMARY OF REQUEST:
A Preliminary Short Plat to subdivide 3411 East Grandview Avenue into three parcels that will

be used for single-family residential development purposes.

LOCATION:

3411 East Grandview Avenue (Parcel Number 4715023946)

DECISION:

The request for a Preliminary Short Plat is approved, subject to conditions.

Notes:

The appeal period on this decision closes May 23, 2017 __, and the effective date

of this decision is the following business day, provided no requests for reconsideration or
appeals are timely filed as identified in APPEAL PROCEDURES of this report and decision.

The Director has jurisdiction in this matter per TMC 13.05.030. The applicant bears the burden
of proof to demonstrate the proposal is consistent with the provisions of the TMC, the applicable
provisions and policies of the City’s Comprehensive Plan, and other applicable ordinances of

the City.

FOR ADDITIONAL INFORMATION CONCERNING THIS LAND USE PERMIT:

Charla Kinlow
Associate Planner
Planning and Development Services Department
747 Market Street, Room 345, Tacoma, WA 98402
Telephone: (253) 591-4048
Email: ckinlow@cityoftacoma.org



SUMMARY OF RECORD

The following attachments and exhibits constitute the administrative record:

Attachments:
Attachment “A”.  Preliminary Short Plat Plan, revised date of 4/3/17 per plans, with City
redlines to be addressed prior to Final Short Plat application
Exhibits":
Exhibit “A”; Modification of Easement, Recording Number 201701120674
Exhibit “B": Geotechnical Report, revised date of April 18, 2017, from Glen Coad, PE

FINDINGS

Proposal:

1. The applicant requests approval of A Preliminary Short Plat to subdivide 3411 East
Grandview Avenue into three parcels that will be used for single-family residential
development purposes. All lots are proposed to be 5,134 square feet.

2. Access to all lots is proposed via East Grandview Avenue. The applicant has provided a
preliminary plan showing the layout of the proposed development, which is appended to this
report and decision as an attachment.

Project Site:
3. The site is currently addressed as 3411 East Grandview Avenue.

4. The subject site contains 15,402 square feet of area. The dimensions of the existing parcel
are 140 feet by 110 feet.

5. The site is located within the City’s “R-2" Single-Family Dwelling District. The
Comprehensive Plan designates the majority of the site as “Single Family Residential.” The
site is within the Eastside Neighborhood.

The project site is developed with one single-family home.
The topography slopes downwards towards the east.
East Grandview Avenue, abutting the site to the west, contains a 60-foot right-of-way.

A utilities easement on the south side of the parcel (201701120674) has recently been
modified.

© © N o

10. There is an undeveloped alley to the east of the site. It has been determined that requiring
access to the rear of the proposed lots, via that alley way, would be impracticable based on
right-of-way dimensions of East 34" Street to the north, and due to topography concerns.

11. There is existing driveway access for Lot 3 accessing from East Grandview Avenue.

Surrounding Area:

12. The surrounding area is generally zoned “R-2” Single-Family Dwelling District, and parcels
in this area are generally at least 5,000 square feet and are at least 50 feet in width.

! All Exhibits are contained in Planning and Development Services Department File No. LU16-0136. They are referenced and
incorporated herein as though fully set forth.
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13. The area to the east is undeveloped and designated by the Comprehensive Plan as “Parks
and Open Space.”

Additional Information:

14. Pursuant to WAC 197-11-800 and the City of Tacoma's SEPA Procedures, this proposed
action is categorically exempt from the Threshold Determination and Environmental Impact
Statement requirements of SEPA.

Notification and Comments:

15. The application was determined to be complete on June 24, 2016. In accordance with TMC
13.05, the City does not provide public notice for the proposed Preliminary Short Plat.

16. The application was on hold pending additional easement information from the applicant
from July 15, 2016 until January 12, 2017.

17. The application was placed on hold pending additional geotechnical information from the
applicant from February 8, 2017 until April 18, 2017.

18. Comments have been received from various City departments regarding this Preliminary
Short Plat application. These comments, which are further detailed in the “Exhibits” section
of the report and decision, are addressed where appropriate throughout the review of this
project and in the “Conditions of Approval” section of the report and decision.

Applicable Requlations and Policies:

19. In order for Director to authorize a Short Plat, the request must be found consistent with the
criteria set forth:

TMC 13.04.090.E:

1. Appropriate provisions are made for the public health, safety, and general welfare; and
for open spaces; drainage ways; streets or roads; alleys; bike routes; other public ways;
transit stops; potable water supplies; sanitary wastes; parks and recreation;
playgrounds; schools and school grounds; and all other relevant facilities, including
sidewalks and other planning features that assure safe walking conditions for students
who walk to and from school.

2. The public use and interest will be served by the platting and dedication of such
subdivision and dedication as set forth by the Comprehensive Plan and other adopted
City ordinances, manuals, design specifications, plans, goals, policies, and guidelines.

20. The construction of residential uses is permitted in the “R-2" Single-Family Dwelling District,
subject to development regulations. See TMC 13.06.100.

21. TMC 13.11.730 General Development Standards.
The standards in this section apply only to geologically hazardous areas. Other critical area
standards may apply to areas which are exempted from the standards for geologically
hazardous areas. The following definitions apply to this section:

“Geo-setback” is the minimum building setback from the applicable geo-hazard area.

“Geo-buffer’ is a zone within a geo-setback area required to be vegetated with either native
or non-native vegetation.
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CONCLUSIONS?

1. Provided the conditions of approval are met, the proposal meets the applicable criteria as
follows:

TMC 13.04.090.E:

1. The proposal will be developed in a way that is not inconsistent with the health, safety,
convenience, or general welfare of persons residing or working in the community. The
conditions of approval are proportional to the public impacts directly resulting from the
proposal and will result in appropriate mitigation for those impacts. All infrastructure
necessary to serve the proposed lots exists or can be made available.

2. The proposal, as conditioned, will be consistent with the applicable regulations and
Policies found in the Tacoma Municipal Code and Comprehensive Plan and other
adopted City ordinances, manuals, design specifications, plans, goals, policies, and
guidelines. Conditions have been included to ensure the proposal meets all
requirements of the TMC.

DECISION

Based on the findings and conclusions, the requested Preliminary Short Plat is APPROVED
subject to the following conditions:

Conditions®:

1. BUILDING AND LAND USE

a. Any future development of the lots shall be consistent with the “R-2" Single-Family
Dwelling District and other applicable sections of the TMC.

b. The lots are less than 50 feet in width and therefore are subject to the Small Lot
Development standards of TMC 13.06.145.

c. A minimum 10-foot vegetated geo-buffer from the top of a steeply sloped area is
required to be maintained, regardless of the geotechnical report recommendation. “Geo-
buffer” is a zone within a geo-setback area required to be vegetated with either native or
non-native vegetation. The geo-buffer requirement cannot be reduced to less than 10
feet. The geo-buffer shall be labelled on the site plan at the time of final plat submittal,
per the attached redlines.

2. STORM AND SANITARY SEWERS

a. The proposal shall comply with all applicable requirements contained in the City of
Tacoma Stormwater Management Manual, Side Sewer and Sanitary Sewer Availability
Manual, TMC 12.08, TMC 2.19, TMC 10.14, TMC 10.22 and the Public Works Design
Manual in effect at time of vesting land use actions, building or construction permitting.

b. Any utility construction, relocation, or adjustment costs shall be at the applicant's
expense.

? Conclusions are based upon the applicable criteria and standards set forth in the Tacoma Municipal Code (TMC), the policies of
the Comprehensive Plan, and the Attachments and Exhibits listed herein. Any conclusion of law hereinafter stated which may be
deemed a finding of fact herein is hereby adopted as such.

? The Director relies upon the expert recommendations of reviewing departments with applicable technical expertise to formulate

appropriate conditions of approval.
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Conditions to be met prior to application for Final Short Plat:

c. Per Section 3.6 of the Side Sewer and Sanitary Sewer Availability Manual, each parcel
shall have an individual side sewer connection to the public sanitary sewer. The utility
construction, relocation, or adjustment costs shall be at the applicant's expense and side
sewer permits are required for this work. The public sanitary sewer main is located in
Grandview Avenue, which is under a construction moratorium per the City of Tacoma
Public Works Department Right-of-Way Restoration Policy. A waiver process exists to
request work in moratorium locations.

d. A preliminary storm and/or sanitary sewer utility plan shall be prepared to show a
preliminary design for storm and sanitary sewer mitigation. This plan shall be approved
by City of Tacoma Environmental Services prior to recording of the final short plat.
Approved construction permits (work order and/or fill and grade) covering the entire site
may be substituted for the preliminary stormwater and/or sewer utility plan.

e. The proposal may utilize separate stormwater facilities to mitigate stormwater on each
lot. The facility sizing and amount of allowed hard surface to be routed to the facility shall
be shown on the face of the final plat. This may be in the form of a table that includes lot
number, roof hard surface allowed in square feet, other hard surface allowed in square
feet, and dimensions of each stormwater facility. Facility sections and details may be
shown on the associated preliminary stormwater utility plan.

f. A Covenant and Easement Agreement shall be required for all projects with private
storm drainage systems.

Conditions/statements to be inked on final short plat site plan, prior to recording®:

g. A preliminary utility plan dated XX/XX/20XX was approved by Environmental Services
under permit number LU16-0136. Additional permits and approvals are required for
construction.

h. A work order for frontage improvements and associated utilities was approved by
Environmental Services under permit number WO16-XXXX. Additional permits and
approvals are required for onsite construction.

i. A site development permit for onsite grading and associated utilities was approved by
Site Development under permit number SDEV16-XXXX.

j. WARNING: This plat contains a private storm drainage system. Private storm drainage
systems are the sole responsibility of the owners, successors and assignees of all lots
being served by the private storm drainage system. Responsibility includes, but is not
limited to, constructing, maintaining, and allowing City inspection of the private storm
system in accordance with a separately recorded covenant and easement document.

Covenant and Easement Recording No.

k. This plat contains private storm and/or sanitary sewer easements. No permanent
structure(s) shall be erected within the private easement area(s). Permanent structures
shall mean any concrete foundation, concrete slab, wall, rockery, pond, stream, building,
deck, overhanging structure, fill material, tree, recreational sport court, carport, shed,
private utility, fence, or other site improvement that restricts or unreasonably interferes
with the need to access or construct utilities in said easement(s). Permanent structures

* Statements and conditions included in this section may be modified and additional conditions may be required after submittal of a
preliminary stormwater and/or sewer utility plan. The final plat decision will include a more specific, comprehensive list of
conditions/statements to be placed on the final short plat site plan.
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shall not mean improvements such as flowers, ground cover and shrubs less than 3-feet
in height, lawn grass, asphalt paving, gravel, or other similar site improvements that do
not prevent the access of men, material, and machinery across, along, and within the
said easement area.

Private Easement Recording No.

[. This plat contains public storm and/or wastewater easements. No permanent
structure(s) shall be erected within the public easement area(s) unless specifically
approved in writing by the City of Tacoma Director of Public Works. Permanent
structures shall mean any concrete foundation, concrete slab, wall, rockery, pond,
stream, building, deck, overhanging structure, fill material, tree, recreational sport court,
carport, shed, private utility, fence, or other site improvement that restricts or
unreasonably interferes with the City of Tacoma’s access to install, construct, inspect,
maintain, remove, repair and replace public storm and/or sanitary sewer utilities in said
easement(s). Permanent structures shall not mean flowers, ground cover and shrubs
less than 3-feet in height, lawn grass, asphalt paving or gravel improvements that do not
prevent the access of men, material, and machinery across, along and within the said
easement area. Land restoration by the City within the said easement area due to
construction or maintenance, shall mean planting grass seed or grass sod, asphalt
paving and gravel unless otherwise determined by the City of Tacoma.

Public Easement Recording No.

m. If the actual stormwater improvements installed vary from those on the preliminary utility
plan so that the recorded Covenant and Easement Agreement does not reflect actual
constructed improvements, an additional Covenant and Easement Agreement shall be
developed, signed by the property owner and the City and recorded by the property
owner.

n. Final design of the stormwater facilities may require modifications to the lot layout and/or
a reduction in number of available building lots. Building permits for each lot shall be
approved by Environmental Services prior to construction.

o. Construction on any and all lots, including public roads and alleys, is limited to the hard
surface as provided within the approved Stormwater Site Plan or as shown on the
preliminary stormwater and/or sewer plan or permit SDEV16-XXXX. If additional hard
surfaces beyond that approved under the previously noted permits are created,
additional stormwater mitigation may be required. If stormwater mitigation differs from
that approved under the previously noted permits, additional review by Site Development
is required and will include evaluation of all lots created as part of this plat.

Conditions applicable to building/development permits:

p. All stormwater shall be managed in compliance with the City of Tacoma Stormwater
Management Manual (SWMM).

g. The applicant shall review SWMM Minimum Requirements #1-10 and comply with all
applicable requirements.

r. Per Minimum Requirement #5, projects that meet or exceed the SWMM thresholds shall
employ, where feasible and appropriate, On-Site Stormwater Management BMPs to
infiltrate, disperse, and retain stormwater runoff onsite to the maximum extent feasible.

s. Water quality shall be provided for all projects that meet or exceed the thresholds for
Minimum Requirement #6 as outlined in the City of Tacoma Stormwater Management
Manual. Pollution-generating hard surfaces created and/or replaced offsite as a result of
this project shall count toward the pollution-generating hard surface total.
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t. Flow control or other mitigation in accordance with the City of Tacoma Stormwater
Management Manual shall be provided for all projects that meet or exceed the
thresholds for Minimum Requirement #7 as outlined in the City of Tacoma Stormwater
Management Manual. Hard surfaces created and/or replaced offsite as a result of this
project shall count toward the hard surface total.

u. All projects shall comply with Minimum Requirement #10: Off-Site Analysis and
Mitigation.

v. Public and private stormwater shall be managed in separate water quality and flow
control facilities.

w. If pumping of sewage is required due to site conditions, plans and calculations for the
pump system shall be prepared per City standards and submitted to Environmental
Services - Site Development Group for review and approval prior to issuance of a side
sewer connection permit.

X. Existing easements are known to exist on the site, the applicant shall comply with all
easement provisions.

3. STREETS, DRIVEWAYS AND SIDEWALKS
Conditions to be met prior to application for Final Short Plat’;

a. Work completed in the City right-of-way requires a permit. The City of Tacoma has
implemented a new permitting system using ACCELA for new and all subsequent plan
submittals.

b. This project appears to be proposing work within a street under construction moratorium
per the City of Tacoma Public Works Department Right-of-WWay Restoration Policy. A
waiver process exists to request work in moratorium locations.

c. All broken, damaged, or hazardous curb and gutter along Grandview Ave abutting the
sites shall be removed, and new cement concrete curb and gutter constructed in its
place to the approval of the City Engineer.

d. All damaged or defective sidewalk abutting the sites shall be removed and new cement
concrete sidewalk constructed meeting Public Right Of Way Accessible Guidelines
(PROWAG) and Americans with Disabilities Act (ADA) requirements, and be installed to
the approval of the City Engineer.

e. Grandview Ave fronting the property shall be restored in accordance with the Right-of-
Way Restoration Policy.

f. The type, width, and location of all driveway approaches serving the sites shall be
approved by the City Engineer.

4. TACOMA WATER
a. TMC 12.10.045 requires a separate water service and meter for each parcel.

b. There are 3 water services that service the existing parcel. The existing water meters
may be used for the proposed lots as long as they are size correctly per Tacoma Water
and they are fronting the new parcels. If they do not meet this criteria then the water
services will be retired by Tacoma Water crews at the developers expense on a T&M
basis.

% In lieu of the construction of the required improvements before approval of the final short plat of a subdivision by the Director, the
subdivider can post a performance bond, guaranteeing that the required improvements shall be completed in accordance with the
requirements of the City of Tacoma and within the specified period of time. The bond may also secure the successful operation of
required improvements for a two-year period after final approval.
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c. Existing water meter to subject parcels may be utilized by the owner provided size
requirements for intended use are adequate, as approved by Tacoma Water. Tacoma
Water shall review proposed plans prior to final approval. Contact the Tacoma Water
Permit Counter at (253) 502-8247 with any questions.

d. If fire sprinklering, contact the Tacoma Water Permit Counter at (253) 502-8247 for
policies related to combination fire/domestic water service connections.

e. New water services will be installed by Tacoma Water after payment of the Service
Construction Charge and the Water Main Charge. New meters will be installed by
Tacoma Water after payment of the System Development Charge.

f. If a new fire hydrant is required at a location with an existing water main, the hydrant will
be installed by Tacoma Water after payment of an installation charge.

g. If existing water facilities need to be relocated or adjusted due to street improvements for
this proposal they will be relocated by Tacoma Water at the owners’ expense.

h. Sanitary sewer mains and sidesewers shall maintain a minimum horizontal separation of
ten feet from all water mains and water services. When extraordinary circumstances
dictate the minimum horizontal separation is not achievable, the methods of protecting
water facilities shall be in accordance with the most current State of Washington,
Department of Ecology “Criteria For Sewage Works Design”.

5. TACOMA POWER

a. The existing house on Lot 3 is fed overhead with power and subdividing the lots appears
that it will cause this existing service feeding lot 3 to trespass over Lot 2. This service
will need to be undergrounded to remove/relocate the trespass or recording an overhead
easement may be allowed to cover the existing service as-is. If an overhead easement
is allowed, the easement shall be inked and labeled on the face of the short plat prior to
recording and the short plat shall include any necessary easement provisions language
and notes that are required and provided by Tacoma Power. The existing overhead line
should be surveyed and shown on the final short plat submittal so the proper easement
dimensions can be determined. Contact Tacoma Power New Services Engineering to
discuss.

b. Any construction, relocation or adjustment costs shall be at the applicant’s expense.

c. All new electrical services will be installed underground unless otherwise approved by
Tacoma Power Engineering; additional utility easements may be required.

6. TACOMA FIRE

a. Future structures shall comply with the adopted Fire Code at the time of building permit
submittal.

7. MISCELLANEOUS

a. Prior to obtaining any future development permits on these properties, the proponent
shall contact the appropriate City departments to make the necessary arrangements for
all required improvements. The required approvals shall be acquired from the
appropriate departments, including, but not necessarily limited to, Tacoma Power (253)
383-2471; Tacoma Water (253) 383-2471; Planning and Development Services (253)
591-5030; and Site Development (253) 591-5760.

b. The basis of bearing for the Final Plat shall conform to the City of Tacoma grid system.
Coordinates for all lot corners and angle points shall be submitted with the final plat on
the NAD 83 WASHINGTON STATE PLANE South Zone Grid System. The Final Plat
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shall be drawn to a scale of 1"=100' unless, prior to submittal, written approval for a
different scale is granted in writing by the Planning and Development Services
Department. Final Plat site plan size shall be 18 inches by 24 inches.

c¢. The Final Plat shall be submitted per the requirements of TMC 13.04.090.G and H and
shall meet all the requirements and conditions of the short plat approval and applicable
provisions of TMC 13.04.090.J and K.

d. The final plat shall incorporate lot/block numbers and a house numbering system to the
approval of the City’s Planning and Development Services Department.

e. The proponent shall understand that it is their responsibility to closely review the Zoning
and Platting sections of the Land Use Regulatory Code and, specifically, the “Short
plat/short subdivision procedures,” Chapter 13.04.090. This is to alert the proponent that
if specific dates are not met and if specific items are not filed on time with the
appropriate departments; the plat will become null and void. NOTE: This Short Plat
expires after five (5) years if a submittal for Final Plat has not been received.

f. The decision set forth herein is based upon representations made and information
submitted, including development plans, proposals and supporting information,
submitted to the Director. Any substantial change(s) or deviation(s) in such
development plans, proposals, or conditions of approval imposed shall be subject to the
approval of the Director, and may require additional permitting and public notification and
comment.

g. The authorization(s) granted herein is/are subject to all applicable federal, state and
local laws, regulations, and ordinances. Compliance with such laws, regulations, and
ordinances are conditions precedent to the approvals granted and are continuing
requirements of such approvals. By accepting this/these approvals, the applicant
represents that the developments and activities allowed will comply with such laws,
regulations and ordinances. If, during the term of the approvals granted, the
developments and activities permitted do not comply with such laws, regulations or
ordinances, the applicant agrees to promptly bring such developments or activities into
compliance.

ORDERED this__ 9" day of &\Qav/{ ,201(7

Peter Huffman

Director,

Planning and Dev nt Services
DECISION TRANSMITTED to the following:

Bennett P.S.&E., Inc., PO Box 1031, Puyallup, WA 98371
Sound Properties LLC, 11012 Canyon Road East, Suite 8-827, Puyallup, WA 98373

Via email: Karina Stone, Site Development; Larry Criswell, Site Development; Jesse Angel,
Tacoma Water: Jeff Rusler, Tacoma Power, Jennifer Ward, Planning and Development
Services; Craig Kuntz, Site Development; Karla Kluge, Planning and Development Services;
Chris Seaman, Tacoma Fire
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PURSUANT TO RCW 36.70B.130, YOU ARE HEREBY NOTIFIED THAT AFFECTED
PROPERTY OWNER(S) RECEIVING THIS NOTICE OF DECISION MAY REQUEST A
CHANGE IN VALUATION FOR PROPERTY TAX PURPOSES CONSISTENT WITH PIERCE
COUNTY'S PROCEDURE FOR ADMINISTRATIVE APPEAL. TO REQUEST A CHANGE IN
VALUE FOR PROPERTY TAX PURPOSES YOU MUST FILE WITH THE PIERCE COUNTY
BOARD OF EQUALIZATION ON OR BEFORE JULY 1ST OF THE ASSESSMENT YEAR OR
WITHIN 30 DAYS OF THE DATE OF NOTICE OF VALUE FROM THE ASSESSOR-
TREASURER'S OFFICE. TO CONTACT THE BOARD CALL 253-798-7415 OR
<WWW.CO.PIERCE.WA.US/BOE>.
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APPEAL PROCEDURES

Any request for RECONSIDERATION and/or any APPEALS must be submitted in the
applicable manner as outlined below on or before May 23, 2017.

RECONSIDERATION:

Any person having standing under the ordinance governing this application and feeling that the
decision of the Director is based on errors of procedure or fact may make a written request for
review by the Director within fourteen (14) days of the issuance of the written order. This
request shall set forth the alleged errors, and the Director may, after further review, take such
further actions as deemed proper, and may render a revised decision. A request for
RECONSIDERATION of the Director’s decision in this matter must be filed in writing to the staff
contact listed on the first page of this document.

APPEAL TO HEARING EXAMINER:

Any decision of the Director may be appealed by any aggrieved person or entity as defined in
Section 13.05.050 of the Tacoma Municipal Code, within fourteen (14) days of the issuance of
this decision, or within seven (7) days of the date of issuance of the Director's decision on a
reconsideration, to appeal the decision to the Hearing Examiner.

An appeal to the Hearing Examiner is initiated by filing a Notice of Appeal accompanied by the
required filing fee of $332.46. Filing of the appeal shall not be complete until both the Notice of
Appeal and required filing fee has been received. THE FEE SHALL BE REFUNDED TO THE
APPELLANT SHOULD THE APPELLANT PREVAIL. (Pursuant to Section 2.09.020 of the
Tacoma Municipal Code, fees for appeals shall be waived for qualifying senior citizens and
persons who are permanently handicapped who are eligible for tax exemption because of
financial status.)

The Notice of Appeal must be submitted in writing to the Hearing Examiner's Office, Seventh
Floor, Tacoma Municipal Building, and shall contain the following:
(1) A brief statement showing how the appellant is aggrieved or adversely affected.
(2) A statement of the grounds for the appeal, explaining why the appellant believes the
administrative decision is wrong.
(3) The requested relief, such as reversal or modification of the decision.
(4) The signature, mailing address and telephone number of the appellant and any
representative of the appellant.
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MODIFICATION OF EASEMENT

GRANTOR:

SOUND PROPERTIES LLC, a New Mexico
Limited Liability Company

SOUND PROPERTIES LLC, a New Mexico
Limited Liability Company

ABBREVIATED LEGAL: LOT 4 OF SP 2006-05-31-5007
FULL LEGALS ON PAGE: |land2

TAX PARCEL NOS.: 4715023946 and 4715023942
REFERENCE NO: 200706280052

GRANTEES:

The Grantor and Grantee, SOUND PROPERTIES LLC, a New Mexico Limited
Liability Company, the current owners of Tax Parcel Numbers 4715023946 and 4715023942,
hereby modifies that certain Easement dated June 26, 2007 and recorded on June 28, 2007 under
Pierce County Auditor’s No. 200706280052, as follows:

MODIFICATION:

First paragraph which reads:

THE GRANTORS, RON AND MARTY MYERS, HUSBAND AND WIFE,
OWNERS OF REAL PROPERTY IN THE CITY OF TACOMA, COUNTY OF
PIERCE, STATE OF WASHINGTON, HEREINAFTER DESCRIBED AS
“PARCEL A” AND “PARCEL B”, DO HEREBY GRANT AN EXCLUSIVE
EASEMENT FOR INGRESS, EGRESS AND UTILITIES, HEREINAFTER
DESCRIBED AS “EASEMENT”, OVER, UNDER, UPON AND ACROSS A
PORTION OF “PARCEL A” FOR THE BENEFIT OF “PARCEL B” FOR
THEMSELVES, THEIR HEIRS, SUCCESSORS, AGENTS AND ASSIGNS:

is removed in its entirety and replaced with this new, amended paragraph:

MODIFICATION OF EASEMENT - PAGE 1 OF 4 EXCISE TAX EXEMPT DATE [=/=2-)7

ﬂl @ Pierce County
By :

Auth, Sig.




THE GRANTOR, SOUND PROPERTIES LLC, A NEW MEXICO LIMITED
LIABILITY COMPANY, OWNER OF REAL PROPERTY IN THE CITY OF
TACOMA, COUNTY OF PIERCE, STATE OF WASHINGTON,
HEREINAFTER DESCRIBED AS “PARCEL A” AND “PARCEL B”, DO
HEREBY GRANT AN EXCLUSIVE EASEMENT FOR  UTILITIES,
HEREINAFTER DESCRIBED AS “EASEMENT”, OVER, UNDER, UPOX
AND ACROSS A PORTION OF “PARCEL A” FOR THE BENEfii OF
“PARCEL B” FOR THEMSELVES, THEIR HEIRS, SUCCESSORS, AGEMS
AND ASSIGNS:

BENEFITTED PROPERTY: SOUND PROPERTIES LLC, a New Mexico limited liability
company, is the owner of real property located in Pierce County, Washington and described as
follows:

BEGINNING AT A POINT ON THE NORTH LINE OF TRACT 13 OF
INDIAN ADDITIN TO THE CITY OF TACOMA, AS PER MAP RECORDED
IN BOOK 7 OF PLATS, PAGES 30 AND 31, IN PIERCE COUNTY,
WASHINGTON, 263.37 FEET EAST OF THE NORTHWEST CORNER OF
SAID TRACT.

THENCE EAST ALONG SAID NORTH LINE TO THE EASTERLY LINE OF
PIONEER AVENUE;

THENCE SOUTHWESTERLY ALONG SAID EASTERLY LINE TO THE
SOUTH LINE OF SAID TRACT 13;

THENCE WEST TO THE SOUTHWEST CORNER OF SAID TRACT 13,
BEING A POINT ON THE EAST LINE OF GRANDVIEW AVENUE;
THENCE NORTH ALONG SAID EAST LINE OF GRANDVIEW AENUE 290
FEET,;

THENCE EAST PARALLEL WITH THE NORTH LINE OF SAID TRACT TO
A POINT WHICH BEARS NORTH 15°77 WEST FROM THE POINT OF
BEGINNING; THENCE SOUTH 15°7° EAST 70.49 FEET TO THE POINT OF
BEGINNING;

EXCEPT PIONEER AVEUE;

ALSO EXCEPT ANY PORTION THEREOF LYING WEST OF THE EAST
LINE OF THE EAST 20 FEET OF THE WEST 130 FEET OF THE SOUTH 290
FEET THEREOF;

SITUATE IN THE CITY OF TACOMA, COUNTY OF PIERCE, STATE OF

WASHINGTON.

Tax Parcel No. 4715023942
(“Benefitted Property”).

BURDENED PROPERTY: SOUND PROPERTIES LLC, a New Mexico limited liability
company, is the owner of real property located in Pierce County, Washington, described as

follows:

MODIFICATION OF EASEMENT - PAGE 2 OF 4




LOT 4 OF PIERCE COUNTY SHORT PLAT NO 40000027805, RECORDED
MAY 31, 2006 UNDER RECORDING NO. 200605315007, PIERCE COUNTY,
WASHINGTON.

SITUATE IN THE CITY OF TACOMA, COUNTY OF PIERCE, STATE OF
WASHINGTON., .

Tax Parcel No. 4715023946
(“Burdened Property”).

EASEMENT AREA: The eascment area is for utilities to be installed in the ground. This

casement area is described as:

THE SOUTH 10 FEET OF SAID LOT 4 OF CITY OF TACOMA SHORT PLAT
NO. 40000027805, FILED WITH PIERCE COUNTY AUDITOR UNDER AFN
200605315007 IN PIERCE COUNTY, WASHINGTON.

NONMERGER: Such modification is being done at the request of the City of Tacoma in the
platting process of the Burdened Property. Said easement, and modification thereof, are to
continue despite unity of title and should any interpretation of the law conclude such easement is
otherwise extinguished, said modified easement shall be reestablished upon any severance of

unity of title.

Except as otherwise modified above, all other portions of Easement shall remain in full force and
cffect. The intent of this modification is to remove the right of ingress and egress from the

casement, leaving it solely as a utility easement.

IN WITNESS WHEREOF, the parties hereto have executed this agreement this [ Z
day of January, 2017.

GRANTOR:

SOUND PROPE

By: FREDERICK BREWSTER, Member

GRANTEE:
SOUND PROPERTIES LL

By: FEDERICK BREWSTER, Member

MODIFICATION OF EASEMENT - PAGE 3 OF 4
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STATE OF WASHINGTON )
) ss.

COUNTY OF PIERCE )

On this [Zg/ day of January, 2017, before me, the undersigned, a Notary Public in
and for the State of Washington, duly commissioned and sworn, personally appcarcd
*abe

FREDERICK BREWSTER to me known to be the Member of Sound Properties 1.1.0
limited liability company that executed the foregoing instrument, and acknowledjid the said
id limited liability compai -, for the
ITRAY

instrument to be the free and voluntary act and deed of said limited liability compa
uses and purposes therein mentioned, and on oath stated that he is authorized to cxes:

instrument,
WITNESS\ hmq and official seal hereto afﬁ th and year first above written.
g, DEF,
4? o,

L%kzob

¢ of Washington

/

S 4'@ euioN g, 2 Y
= 5“}*‘,07 R ‘g\'f,, //4 Nota[[N;’yflc i and for he St;
z 26 ... “E 2 Print A2
9,/ uf’/,, oy éfg:f Residing at: /‘fCQ’M/;] L 200 A
7, w210 ‘\'Ls‘ & B My Commission Expires: 12410 /17
// Q& ll“\\\\\\\\“\’\9o = 1 77
STATE OF WAﬁmmﬁi ‘3‘
) ss
COUNTY OF PIERCE )

On this [Zb/#' day of January, 2017, before me, the undersigned, a Notary Public in
and for the State of Washington, duly commissioned and sworn, personally appeared
FREDERICK BREWSTER to me known to be the Member of Sound Properties LLC, the
limited liability company that executed the foregoing instrument, and acknowledged the said
instrument to be the free and voluntary act and deed of said limited liability company, for the
uses and purposes therein mentioned, and on oath stated that he is authorized to execute said

instrument.
WITNESS my hand and official seal hereto affixed the day and year first above written

S \\\\\\\!\:\\ \ \ | '
R
SN A,?/O ",
)

M

Lﬁ &/i‘zﬁb’
Notaty Public %aJId(fm) he State of Washington

Print Name: 2SS
Residingat: __IACornA, 4/ A
My Commission Expires: /2/—//0/ 17
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THE GRANTQ&, gm @ MARTY MYERS, HUSBAND AND WIFE, OWNERS OF REAL
PROPERTY IN THE CITY QF TACOMA;.COUNTY OF PIERCE, STATE OF WASHINGTON,

HEREINAFTER DESRCRIBED AS. “PARCEL A" AND “PARCEL B”, DO HEREBY GRANT AN
EXCLUSIVE EASEMENT FOR! iNGRE-SS EGRESS.-AND UTILITIES, HEREINAFTER DESCRIBED
AS “EASEMENT”, OVER, UNDER UPON AND-ACROSS A PORTION OF “PARCEL A® FOR THE
BENEFIT OF “PARCEL B” FOR’THEMSELVES THFIR HEIRS, SUCCESSORS, AGENTS, AND
ASSIGNS: S

ar A0 R

PARCEL A:

LOT 4 OF CITY OF TACOMA SHORT PLAT NO 40000027805, FILED WITH

WASHINGTON
PARCEL B:

BEGINNING AT A POINT ON THE NORTH LINE OF.TRACT 13 OF THE INDIAN
ADDITION TO THE CITY OF TACOMA:"AS PER MAPRECORDED IN BOOK 7 OF
PLATS, PAGES 30 AND 31, [N PIERCE COENTY;, WASH!NGTON 263.37 FEET
EAST OF THE NORTHWEST CORNER OF: SALD TRACT

PIONEER AVENUE; ™

THENCE SOUTHWESTERLY ALONG SAID EASTERLY LINE To THE SOUTH
LINE OF SAID TRACT 13;

THENCE WEST TO THE SOUTHWEST CORNER OF SA!D TRACT 13 BEING A
POINT ON THE EAST LINE OF GRANDVIEW AVENUE;™ %

THENCE NORTH ALONG SAID EAST LINE OF GRANﬂVlEW AVENUE 290
FEET;

THENCE EAST PARALLEL WITH THE NORTH LINE OF SA}D TRACT.‘ o A
POINT EHICH BEARS NORTH 15°7° WEST FROM THE POINT OF BEGINNING;:
THENCE SOUTH 15°7* EAST 70.49 FEET TO THE POINT OF BEGINNING
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EXCEPT PIONEER AVENUE;

. " "', ALSO EXCEPT ANY PORTION THEREOF LYING WEST OF THE EAST LINE OF

;" w7} THE EAST 20 FEET OF THE WEST 130 FEETOF THE SOUTH 290 FEET
3 R THEREOF

SITUATETN THE CITY OF TACOMA, COUNTY OF PIERCE, STATE OF
W'ASHINGTON

EASEMENT*

THE SQUTH 20 FEET OF SAID LOT 4 OF CITY OF TACOMA SHORT
< PLAT NO 40000027805, FILED WITH PIERCE COUNTY AUDITOR
' UNDER AFN. 200605315007 IN PIERCE COUNTY, WASHINGTON
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THIS EASEMENT SHALL RUN wrrH THE LAND AND BE BINDING ON HEIRS, SUCCESSORS
AND ASSIGNS. % 7 peni, N K

SAID EASEMENT SHALL lNCLUDE‘A FlNANClAL RESPONSIBILITY TO RESTORE THE
EASEMENT AREA AFTER CONSTRUC’TION REPA]R AND/OR MAINTENANCE OF ANY
TRAVELED SURFACE(S), ANY PRIVATE UTrLITY PIPES, LINES, AND/OR APPURTENANT
STRUCTURES TO AS GOOD OR BETTER" A CONDITION'AS EXISTED PRIOR TO SAID
CONSTRUCTION, REPAIR AND/OR MAINTENANLE h
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MyErs o7
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PEVELOPMENT ENGINEERING, PLLL

P.O. Box 446
Tacoma, WA 9840

Ph (253) 228-0513

www.de-civil.com

Revised April 18, 2017
January 5, 2017

Sound Properties LLC Geotechnical Report
11012 Canyon RD E STE 8-827 Proposed City of Tacoma 3 lot SP
Puyallup, WA 98373 3405 E Grandview Ave

Tacoma, Washington
PN: 4715023946
Job: 17-005 Brewster.GR

INTRODUCTION
This geotechnical report summarizes our site observations and provides geotechnical
recommendations and design criteria for the proposed 3 lot short plat located in the 3400 block of E
Grandview Ave in the City of Tacoma, Washington. The site is currently developed with an existing
single family home built in the year 2007 and deck, measuring in 1,136sgft in impervious area. The
majority of the parcel is fenced off by the existing residential home and overgrown with native
vegetated brush and some trees. The general location of the site is shown on the attached Site
Vicinity Map, Figure 1.

Our understanding of the project is based on our discussions with you, and our experience in the area.
We understand that the proposed short plat will include two new single family dwelling units which
will be accessed from Grandview Avenue. It is anticipated that the future residences will consist of
typical wood frame construction on concrete spread footings. Due to the proximity of the site to
slopes steeper than 40 percent, the City of Tacoma is requiring a Geotechnical Engineering Report to
address potential landslide and erosion hazards. The existing site configuration is illustrated on the
attached Site Plan, Figure 2.

SCOPE
The purpose of our services is to evaluate the surface and subsurface conditions at the site as a basis
for developing and providing geotechnical recommendations and design criteria for the proposed
plat. We understand that because of the height and inclination of the slopes on the site, a report is
also being required by the City of Tacoma to address geologic hazards at the site. Specifically, our
scope of services for the project included the following:

1. Conducting a geologic reconnaissance of the site area.

2. Exploring the subsurface conditions by monitoring the excavation of nine track-hoe excavated
test pits at select locations across the site.

3. Addressing the appropriate geotechnical regulatory requirements for the proposed site
development, including landslide, erosion, and seismic hazards.

4, Providing geotechnical recommendations for site grading including site preparation, subgrade
preparation, fill placement criteria, suitability of on-site soils for use as structural fill, cut/fill
slopes, and drainage and erosion control measures.
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5. Providing recommendations and design criteria for foundation and floor slab support,
including allowable bearing capacity, lateral soil pressures and estimates of settlement.

6. Determining the local groundwater depth, for dewatering and drainage design purposes.

7. Providing recommendations and design criteria for the design of conventional
subgrade/retaining walls, including backfill and drainage requirements, lateral design loads,
and lateral resistance values.

8. Providing recommendations for pavement subgrade preparation.

9. Provide our opinion with regard to the feasibility of on-site stormwater infiltration/dispersal
and provide an infiltration rate, if appropriate.

10. Providing appropriate IBC seismic design parameters for the proposed residential structures.

SITE CONDITIONS
Surface Conditions
The parcel is rectangular in shape, measures approximately 140 feet in length (north to south) by 110
feet in width (east to west) and encompasses approximately 0.35 acres. The site is currently
developed at the north westerly portion of the parcel and only occupies a footprint of approximately
25 percent in relation to the entirety of the parcel. The parcel has been cleared of vegetation and is
largely overgrown with grasses, blackberry and a few ornamental trees. Access to the property will
remain from Grandview Avenue. The site is bounded by developed residential properties to the north
and south, Grandview Avenue along the westerly property edge and an existing undeveloped 20 foot
City of Tacoma easement running from north to south along the easterly property line.

The site features include the property lying on the easterly edge of an existing plateau that spans the
eastern section of Tacoma’s city limits, a total length from north to south of approximately 3 miles.
With a gradual slope of about 20 percent, the plateau extends about 710 horizontal feet with 160 feet
of elevation change from the immediate area of the project parcel to the valley floor below. The area
just to the east of the parcel is designated for through traffic at the base of the ravine for vehicles
traveling Pioneer Way, including railroad traffic. A site plan showing existing conditions with
topographic features is attached as Figure 2.

No seepage was identified nor groundwater observed on the site at the time of our site visit. No
evidence of deep-seated slope instability was observed at the site or the adjacent areas. No erosion,
or other soil movement was observed at the time of our site visit.

Site Soils
The USDA Natural Resource Conservation Service Web Soil Survey for Pierce County does not map the
soils in this area since it is located in an urban area.

Site Geology

According to the draft Geologic map of the Tacoma area, South, 7.5-minute Quadrangle, Washington
by Manders, the site is underlain by Vashon Till (Qvt). The glacial till was deposited during the Vashon
Stade of the Fraser Glaciation, approximately 12,000 to 15,000 years ago. The till consists of poorly
stratified mixture of sand and gravel that was overridden by glacial ice. Since these soils were
overridden by the ice mass they can be considered overconsolidated, are in a very dense condition,
and exhibit high strength and low compressibility characteristics where undisturbed. Based on our
test pits the till layer was not encountered.

An excerpt of the above reference geologic map is attached as Figure 3.
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Subsurface Explorations

On January 5, 2017 we explored subsurface conditions at the site by monitoring the excavation of two
test pits to depths of 12 feet below existing ground surface. The test pits were approximately located
in the field by our representative by pacing from existing site features such as roadways and
delineated trees. The approximate location of the test pits are indicated on the attached Site Plan as
Figure 2.

An engineer from our office maintained logs of the subsurface conditions encountered in each test
pit, obtained representative soil samples, and observed pertinent site features. Representative soil
samples obtained from the test pits were placed in sealed containers and taken to a laboratory for
possible further examination and testing.

Subsurface Conditions

Our test pits encountered subsurface conditions that were consistent and were somewhat
contradictory to the mapped stratigraphy. The stratigraphy across the site, as observed in our test
pits, generally consisted of 4 to 8 feet of fill made up of a sand and gravel mix with some debris,
overlying varying depths of a loose coarse sand and gravel material. A soil log has been attached as
Figure — 5.

Groundwater Conditions

No groundwater seepage was encountered in our test pits. Based on our test pits, we do not
anticipate local groundwater. However, groundwater levels will occur in response to precipitation
patterns, off-site construction activities, and site utilization. Perched groundwater typically develops
when the vertical infiltration of precipitation through a more permeabile soil is slowed at depth by a
deeper, less permeable soil type.

Slope Stability Analysis

We have provided a slope stability analysis for the proposed building construction and location.

Soil parameters were used in our analysis based on our field explorations and experience with
similar projects in the area. The computer program LimitState Geo ver. 3.00 (LimitState) was used
to determine the overall stability of the site in the proposed developed. The slope stability analyses
typically involves the following basic parameters;

Internal friction angle of the various soils,

Slope Geometry and additional Loading

Cohesion of the various soils,

Density of the various soils,

Location of the piezometric groundwater surface.

-l ol

It is common that only a few of these parameters are accurately known at the start of an analysis.
Instead, the soil properties and other parameters are usually estimated, interpreted, and/or
assumed based on the visual observations, field and laboratory testing, empirical correlations, and
experience with similar soil and groundwater conditions.

Once the above parameters have been determined, estimated, or assumed, the LimitState program
divides the geometry into hundreds of “nodes” similar to a Finite Element analysis. The program
then takes each node and applies a load to it, determining a failure point and then compares that
load to the actual load being applied to the node from the surrounding soils. The two loads are
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then compared and a safety factor is then assigned. This process is repeated for each of the
hundreds of nodes until a final overall failure mechanism and minimum safety factor is achieved.
This process guarantees that the critical failure surface is defined along with the minimum safety
factor. Generally accepted practice requires that a site demonstrate a factor of safety of 1.5 and 1.1
against failure for static and seismic conditions, respectively.

Site Stability

To analyze the stability of the site, we performed the slope stability analysis based on a
topographical cross section through and beyond the site. We used section data found in the
provided survey as well as City of Tacoma GIS data to develop the Geologic Cross Section. Based on
our site explorations, we established both dry and saturated unit weight, isotropic strength
intercept (cohesion), and isotropic strength angle (phi angle) for the various soil types.

The following table summarizes soil properties, based on “Geotechnical Properties of Geologic
Materials” by Koloski, Schwarz, and Tubbs, Washington Division of Geology and Earth Resources
Bulletin 78, as presented in Volume 1, ENGINEERING GEOLOGY IN WASHINGTON. The sand and
gravel interpreted to be outwash deposits while it is expected that there are over-consolidated till
deposits at depth, we chose to model the slope as a single soil type as it represents the most
conservative approach. As shown between Tables 1 and 2, the strength properties assigned to the
distinct soil layers are conservatively within the range indicated by Koloski et al.

TABLE 1

PROPERTIES OF ON-SITE SOILS FOR STABILITY ANALYSIS

Soll Typw Dry.Unlt Sat. Unit Weight | Cohesion Phi Angle
Weight (pcf)
(pcf)

(psf) (degrees)
Colluvial ...Variable...Reflects parent material...
Glacial Outwash 115-130 N/A 0-1,000 30-40
Glacial Till 120-140 N/A 1,000-4,000 35-45
Glacio-lacustrine 100-120 N/A 0-3,000 15-35

Development Engineering, PLLC assigned soil unit weight and strength parameters based on our
experience with this and other projects. Based on our review, we conclude the assumed values for
the various soil types appear to fall within the range of tabulated values in the literature, and in
some instances, these values are conservative. The following table summarized our assigned soil
strength properties.
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TABLE 2

ESTIMATED PROPERTIES OF ON-SITE SOILS FOR STABILITY ANALYSIS

' Dry Unit Cohesion Phi Angle
Soil Type Weight
{pcf) (psf) (degrees)
Loose Silty Sand (Outwash) 135 50 30

Using the LimitState method, we generated the minimum safety factors for four site scenarios. The
Trial 1 scenario includes a global stability analysis using the developed static site conditions. Trial 2
evaluated the site developed seismic conditions {pre-developed stability was not modelled since it
is not in question). Developed stability calculations assume a 1,500psf permanent load across the
majority of the property as well as a high water table to further represent the “worst” case
scenario. The site seismic stahility conditions were analyzed by applying a horizontal peak ground
acceleration of 0.20g.

The results are listed below in Table 3:

TABLE 3

SLOPE STABILITY TRIALS AND FACTORS OF SAFETY

Safety Factor
Trial Description
Static Seismic
Trial 1, 2 Developed Site Condition 2.13 1.25

As shown above, with the addition of the building, we have shown that the site stability in the final
site configuration meets or exceeds industry standards for global slope stability for the project.
This should be the expected result since the steepest slope segment is at an approximate 50% slope
(26 degrees) which is less than the expected friction angle of the soil and is therefore inherently
stable.

Graphical output of the LimitState analysis, including a pictorial view of the most likely failure
mechanism and corresponding factors of safety for the various trials are included at the end of this
report. Itis worth noting that the Limit State analysis determined that lowest factor of safety
occurs on the downbhill section well away from the building. This implies that the building and soils
above have a safety factor higher than the presented condition.

Landslide Hazard Indicators — per City of Tacoma Municipal Code, Chapter 13.11

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
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aspect, structure, hydrology, or other factors. Landslide hazard areas are identified as any area with
the following characteristics:

a. Slopes steeper than 25 percent and a vertical relief of ten (10) or more feet.

b. 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.

c. Springs or groundwater seepage.

d. 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.

e. Any area potentially unstable due to rapid stream incision stream bank erosion or undercutting by
wave action.

f. Any area located on an alluvial fan presently subject to, or potentially subject to, inundation by
debris flows or deposition of stream-transported sediments.

g. Any area where the slope is greater than the angle of repose of the soil.

h. Any shoreline designated or mapped as Class U, Uos, Urs, or | by the Washington Department of
Ecology Coastal Zone Atlas.

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. Areas with high probability of rapid stream incision, stream bank erosion or coastal
erosion, or channel migration.

b. 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 | {Intermediate).

c. 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).

d. Slopes steeper than 25% and a vertical relief of 10 or more feet.

CONCLUSIONS
Based on the results of our data review, site reconnaissance, subsurface explorations and our
experience in the area, it is our opinion that the site is suitable for the proposed residential
development. Conventional footings may be utilized in areas of medium dense to dense native soil.
The infiltration of stormwater runoff can be used for this project but only at a depth that puts the
bottom of the trench below the fill. Pertinent conclusions and geotechnical recommendations
regarding the design and construction of the proposed development are presented below.

Landslide Hazards
The City of Tacoma Municipal Code, Chapter 13.11 uses the above referenced checklist to define a
landslide hazard area.
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Based on our observations of the site and review of published information, the site has one of the
above listed indicators (areas with slopes steeper than 25 percent and a vertical relief of 10 or more
feet located diagonally through the property). Based on our review of the existing site conditions, it is
apparent that the site and surrounding area is stable.

Erosion Hazards

As indicated above, 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.

Based on our site observations and explorations, it is our opinion that conventional erosion control
measures will provide adequate erosion mitigation at this site. We recommend that temporary and
permanent erosion control measures be installed and maintained during construction or as soon as
practical thereafter, to limit the influx of water onto exposed soils and/or disturbed areas. Erosion
control measures should include, but should not be limited to, berms and swales with check dams to
direct surface water runoff, ground cover/protection in exposed areas and silt fences where
appropriate. Graded areas should be shaped to avoid concentrations of runoff onto cut or fill slopes,
natural slopes or other erosion-sensitive areas. Temporary ground cover/protection such as jute
matting, excelsior matting, wood chips or clear plastic sheeting may be used until the permanent
erosion protection is established.

Seismic Hazards

Based on our observation and the subsurface units mapped at the site, we interpret the structural site
conditions to correspond to Site Class “C” in accordance with Table 1615.1.1 in the 2003 IBC
(International Building Code) documents. This is based on the likely range of equivalent SPT (Standard
Penetration Test) blow counts for the soil types observed in the site area. These conditions were
assumed to be representative for the conditions based on our experience in the vicinity of the site.
Liquefaction is a phenomenon where there is a reduction or complete loss of soil strength due to an
increase in water pressure. The increase in pore water pressure is induced by seismic vibrations.
Liquefaction mainly affects geologically recent deposits of loose, clean fine-grained sands that are
below the groundwater table. Based on the density of the glacially derived soils observed on the site,
and the limited presence of groundwater, it is our opinion that the risk for liquefaction to occur at this
site during an earthquake is negligible and that the proposed structure will have no greater seismic
risk damage than other appropriately designed structures in the Puget Sound area.

Site Preparation

Areas to be graded should be cleared of deleterious matter including any existing structures,
foundations, abandoned utility lines, debris and vegetation. Given that there was up to 8 feet of fill
material encountered in our test pits we expect a significant amount of material will be required to be
removed to get to suitable bearing material. The portions of the site covered with vegetation should
be stripped of any duff and organic-laden soils. These materials can be stockpiled and later used for
erosion control. Material that cannot be utilized on site should be removed from the site.

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. Excavations for debris
removal should be backfilled with structural fill compacted to the densities described in the
“Structural Fill” section of this report.
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We recommend that a member of our staff evaluate the exposed subgrade conditions after removal
of vegetation and topsoil/fill stripping is completed and prior to placement of structural fill. The
exposed subgrade soil should be proof-rolled with heavy rubber-tired equipment during dry weather
or probed with a 1/2 inch-diameter steel rod during wet weather conditions.

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, based on the
recommendations of our site representative. The areas of old fill material should be evaluated during
grading operations to determine if they need mitigation; recompaction 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.

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 areas of native sandy gravel material are comparable to sandy “pit run” and may be used as
structural fill.

We recommend that completed graded-areas be restricted from traffic or protected prior to wet
weather conditions. The graded areas may be protected by paving, placing asphalt-treated base, a
layer of free-draining material such as pit run sand and gravel or clean crushed rock material
containing less than 5 percent fines, or some combination of the above.
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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 shallow
upper soils on the site would be classified as Type C soils.

According to WISHA, for temporary excavations of less than 20 feet in depth, the side slopes in Type C
soils should be laid back at a slope inclination of 1.5H:1V or flatter from the toe to the crest of the
slope. 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 slope crest.

Where it is not feasible to slope the site soils back at these inclinations, a retaining structure should
be considered. Where retaining structures are greater than 4-feet in height (bottom of footing to top
of structure) or have slopes of greater than 20 percent above them, they should be engineered.

This information is provided solely for the benefit of the owner and other design consultants, and
should not be construed to imply that Development Engineering, PLLC assumes responsibility for job
site safety. It is understood that job site safety is the sole responsibility of the project contractor.

Foundation Support

Based on the subsurface soil conditions encountered across the site, we recommend that spread
footings for the new residences be founded on native soils or on structural fill that extends to suitable
native soils. We recommend placing the structural fill in 6 inch lifts and compacting with a vibratory
roller. Shallow foundation areas supported on native glacial till should be over-excavated 12 inches
and brought back up to the final grade elevations with structural fill.

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, as appropriate. 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 2 feet for isolated footings and at least 16 inches for continuous
wall footings. All footing elements should be embedded at least 12 inches below finished grade for
frost protection. Shallow footings founded as described above 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 fioor slabs and as passive
pressure on the sides of footings. We recommend that an allowable coefficient of friction of 0.40 be
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used to calculate friction between the concrete and the underlying soil. Passive pressure may be
determined using an allowable equivalent fluid density of 400 pcf (pounds per cubic foot). Factors of
safety have been applied to these values.

We estimate that settlements of footings designed and constructed as recommended will be less than
1 inch, for the anticipated load conditions, with differential settlements between comparably loaded
footings of 1/2 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

Slabs-on-grade, if constructed, should be supported on the medium dense native soils or on structural
fill prepared as described above. Any areas of old fill material should be evaluated during grading
activity for suitability of structural support. Areas of significant organic debris should be removed.

We recommend that floor slabs be directly underlain by a capillary break material with minimum 4-
inch thickness of coarse sand, pea gravel, or other granular material containing less than 3 percent
fines. The drainage material should be placed in one lift 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 where
moisture migration through the slab is an issue, such as where adhesives are used to anchor carpet or
tile to the slab.

A subgrade modulus of 400 kcf (kips per cubic foot) may be used for floor slab design. We estimate
that settlement of the floor slabs designed and constructed as recommended, will be 1/2 inch or less
over a span of 50 feet.

Recommended Setback

Since there are slopes on the site which exceed 30 percent grade, a setback in accordance with IBC
standard requirements and Title 13 may be required for the project. The IBC requires building setback
from slopes that are greater than 30 percent 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. Since the slope measures about 90 feet in height south of the site,
the maximum prescriptive setback of 30 feet would be imposed by the IBC. Title 13.11.730 requires a
“geo-setback” of 50 feet unless otherwise reduced. According to the code it may be reduced to as
little as 10 feet for non-occupied structures among other criteria. Based on our site and test pit
observations, we recommend a minimum setback of 20 feet from any slopes greater than 30 percent
for any occupied structure and 10 feet for those activities listed under Title 13.11.170.B. Where
required, the setback may be measured from the bottom of the footing to the face of the slope as a
“structural” setback. This would allow for the edge of the building to be on the edge of or even within
a steeply sloped area, by extending the footing down, the recommended structural sethack may be
obtained.

Further, based on our review of the site conditions we do not see any geotechnical reason for limiting
the disturbance of vegetation within the 10 foot geo-setback area. It continues to be our
interpretation that the geo-setback is related to the location of structures only. Based on our review
of the site conditions and analysis, we do not find that there would be any detrimental effect from the
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removal of vegetation within the geo-setback area provided appropriate erosion control BMP’s are
used and the cleared areas are re-vegetated or otherwise permanently stabilized.

Recommended Buffer

As mentioned the site is inherently stable and does not include a risk of landslide, as such no buffer
should be imposed on the project. Steep slopes are present on and off the site but again vegetation
removal is not a limiting factor in the overall development provided appropriate erosion control
measures are in place at time of construction.

Site Drainage

All ground surfaces, pavements and sidewalks at the site should be sloped away from structures. The
lot should also be carefully graded to ensure positive drainage away from all structures and property
lines. 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. Infiltration may be
feasible for the site provided the bottom of the infiltration trench is located in the native coarse sands
and gravels. Given the depth of these soils this may not be feasible though. For design purposes we
recommend a design infiltration rate of 1 minute per inch be used (or the maximum rate allowed)
including all safety factors.

We recommend that footing drains are installed for the residence. The roof drain should not be
connected to the footing drain.

LIMITATIONS
We have prepared this report for Sound Properties, LLC and other members of the design team for
use in evaluating a portion of this project. Subsurface conditions described herein are based on our
observations of exposed soils on the parcel. This report may be made available to regulatory agencies
or others, but this report and conclusions should not be construed as a warranty of subsurface
conditions. Subsurface conditions can vary over short distances and can change with time.

Within the limitations of scope, schedule and budget, our services have been executed in accordance
with generally accepted practices in this area at the time this report was prepared. No warranty,
express or implied, should be understood.
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We trust this is sufficient for your current needs. Should you have any questions, or require
additional information, please contact us at your earliest convenience.

Respectfully submitted,
Development Engineering, PLLC

Glen Coad, PE
Owner

UB:wgc

Doc ID: 17-005 Brewster.GR

Attachments: Figure 1: Vicinity Map
Figure 2: Site Plan
Figure 3: USGS Geology Map
Figure 4: Soils Classification Chart
Figure 5: Test Pit Logs
Appendix A: Slope Stability Analysis
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SOIL CLASSIFICATION CHART ADDITIONAL MATERIAL SYMBOLS
SYMBOLS TYPICAL SYMBOLS TYPICAL
HASDRDIVISIGNS GRAPH[LETTER| _ DESCRIPTIONS GRAPH|LETTER|  DESCRIPTIONS
CLEAN oW | Shoimmmes /t/t//t CC | Cement Concrete
GRAVEL GRAVELS NN
P
GRAVELLY [UTTLE OR MO FES) POORLY-GRADED GRAVELS.
SOILS GF | vt i pas AC | Asphalt Concrete
COARSE SRTY GRAVELS, GRAVEL - SAND -
GRAINED | MeRETwNsos | CRAVELS WITH GM | Sivixiiees GR | Crushed Rock/
sois FRACTION Quarry Spalls
SR | weeecusie auoum GC | SAYEY GRAVELS, GRAVEL- SaND -
g CAEETIEES Topsoill
Forest Duff/Sod
swW WELL-GRAGED SANDS, GRAVELLY
CLEAN SANDS A
TORE THAMN 50% SAND
RETAZ,“))"‘EQSEVE"N HO. AND wrme oo mED) | AR
Ay ; SP | cwawyswn Y Measured groundwater level In
L exploration, well, or plezometer
o SHD=VEY SM| | || SrrEsDesa; sty z Groundwater observed at time of
PASKIA D 4 =5 exploration
SEVE 4 CLAYEY SAMDS, SAND - CLAY
P e SC | racnmes \y  Perched water observed at time of
INORGANIC SILTS, ROCK FLGUR, — sxploration
ME,  |||[COREY 375 WIRH SUCHY 1 Measured frea product In well or
- % plezometer
surs R
FINE AND Lol CL | cuars, swioy curds.surveuss, Graphic Lod Contact
GRAINED CLAYS
SOILS Al bdl g | onomes surs o oraawe Distinct contact between soil strata or
el SILTY CLAYS OF LOW PLASTICITY geologlc units
X Approximate location of soll strata
el d ! | ! || MH DT s ous O} / change within a geologic solil unit
SIEVE
SATS 2y INORGANIC CLAYS OF HiGH i
Mo w7774 cH G Material Description Contact
=1 DIstinct contact batween soll strata or
ey Tl geologle units
ghasind Approximate location of soll strata
HIGHLY ORGANIC SOILS | BT PEAT HAS, SWAIE SOLS WITH change withIn a geologlc soll unit

NOTE: Multiple symbols are used to indicate borderline or dual soil classifications <
Laboratory / Field Tests
Sampler Symbol Descriptions %F Percent flnes
AL Atterberg limits
2.4-Inch 1.D. split barrel CA Chemical analysls
cpP Laboratery compaction test
cs Consolidation test
Ds Direct shear
HA Hydrometer analysls
Sadbyitabs MC Moisture content
Moisture content and dry density

Standard Penetration Test (SPT)

X ===

Fiston [s] ] Organic content
PM Permeabillity or hydraulic conductivity
Direct-Push PP Pocket penetrometer
SA Sleve analysis
Butk or grab T Triaxlal compression
uc Unconfined compression
Vs Vane shear
Blowcount Is recorded for driven samplers as the number
of blows requlred to advance sampler 12 Inches (or Sheen Classification
distance noted). See exploration {og for hammer weight PR Thohls Tl e B
and drop. NS No Visible Sheen
§8 Slight Sheen
A "P" Indicates sampler pushed using the welght of the Ms Moderate Sheen
drill rig. HS Heavy Sheen
NT Not Testad

NOTE: The reader must refer to the discussion in the report text and the logs of explorations for a proper understanding of subsurface conditions.
Descriptions on the logs apply only at the specific exploration locations and at the time the explorations were made; they are not wamanted to be
representative of subsurface conditions at other locations or imes. 3
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Test Pit TP-1

Location: (See Figure 2)

Depth (ft.) Soil Type Description
0.0-4.5 Brown Sand and Gravel (loose) - Fill
45-12.0 SM Tan sand and Gravel (loose) - Coarse

Terminated at 12.0 feet below ground surface.

No caving cbserved.

No groundwater seepage encountered.

Test Pit TP-2
Location: (See Figure 2)
Depth (ft.) Soil Type Description
0.0-8.0 Sand and Gravel Concrete chunks - Fill
8.0-12.0 SM Tan Sand and Gravel

Terminated at 12.0 feet below ground surface.

No caving observed.

No groundwater seepage encountered.

Logged by WGC, 1/5/2017
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This report was generated by LimitState:GE03.4.a.20820 - www.limitstate.com

About this Report

This report has been generated using LimitState:GEO, a software application capable of directly identifying the critical collapse mechanism for a
wide variety of geotechnical stability problems, including those involving slopes, retaining walls, footings etc.

The software utilizes the Discontinuity Layout Optimization (DLO) procedure to obtain a solution (Smith and Gilbert 2007). The main steps
involved are: (i) distribution of nodes across the problem domain; (i) connection of every node to every other node with potential discontinuities
(e.g. slip-lines); (iii) application of rigorous optimization techniques to identify the critical subset of potential discontinuities, and hence also the
critical failure mechanism and margin of safety.

The accuracy of the DLO solution is controlled by the specified nodal density. Within the set of all possible discontinuitives linking pairs of nodes,
all potential translational failure mechanisms are considered, whether anticipated or not by the engineer. Failure mechanisms involving rotations
along the edges of solid bodies in the problem can also be identified. Thus in this case the solution identified by the DLO procedure is
guaranteed to be the most critical solution for the problem posed. This means that there is no need to prescribe any aspect of the collapse
mechanism prior to an analysis, or to separately consider different failure modes. The critical mechanism and collapse load factor are
determined according to the well established upper bound theorem of plasticity.

LimitState:GEO reports the solution to a problem both visually as a collapse mechanism and numerically in terms of an Adequacy Factor, which
is defined as the factor by which specified loads must be increased, or material strengths decreased, in order for the system under consideration
to reach a collapse state.

REFERENCE

Smith, C.C. and Gilbert, M. (2007) Application of discontinuity layout optimization to plane plasticity problems, Proceedings of the Royal Society
A: Mathematical, Physical and Engineering Sciences, Vol. 463, 2086, pp 2461-2484.

Summary
Name Date of Analysis Name of Engineer Organization
Brewster Tue Apr 18 2017 Glen Coad, PE Developement Engineering, PLLC
Reference # Location Map Reference Tags
17-004 3405 E Grandview Ave
Comments
Nodal Spacing Scale Model Translational | Model Rotational 5
Target Nodal Density Factar Water Failures? Failures? Accelerations: Horiz.
) | I Vert. (g)
Coarse (250 nodes) 0.0975146 Enabled True False None
Scenario Partial Factor Set Sh-&r:élg*o*ng Analysis Type | Adequacy Factor
1= Unity Long Term Factor Strength(s) 2129

*This report provides details of this scenario, which has been identified as the most critical.

**For Mohr Coulomb materials with Drainage Behaviour specified as 'drained/undrained’, undrained properties are used in a short term analysis,

and drained properties are used in a long term analysis.
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Failure Mechanism (Scenario 1)
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Analysis Options

Factor Strength(s)
Solution Tolerance |Automatic Adequacy Artificial Cohesion
(%) on Load(s) resrn Lusiis) (kN/m? (kPa))
1 True 1 0.1
Geometry

(all distances in ft)

All Geometrical Objects

No. of Vertices (V)

No. of Boundaries (B)

No. of Solids (S)

23 24
Boundary Objects
Baseline Nodal :

1D Start Vertex ID (x, y) | End Vertex ID (x, y) Spacing Support Type Material(s)

B1 V1 (-49.2126, 13.1234)|V2 (49.2126, 17.7165) 1.64042 Free -
V16 (95.1444,

B2 V2 (49.2126, 17.7165) 21.9816) 1.64042 Free -

B3 V3 (492.126, 127.953)| V4 (590.551, 131.234) 1.64042 Free -
V249 (690.551, F

B4 V4 (590.551, 131.234) 121.391) 1.64042 Fixed -
V6 (-49.2126, - i

B5 V5 (590.551, -150.919) 150.919) 1.64042 Fixed -
V248 (-49.2126, ; )

B6 V1 (-49.2126, 13.1234) 10.17086) 1.64042 Fixed

Llimitstate

analysis & design saftware for engineers
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B7* V7 (426.509, 121.391)| V3 (492.126, 127.953) 1.64042 Free
B8* V8 (393.701, 111.549)|V7 (426.509, 121.391) 1.64042 Free
B9 V9 (360.892, 98.4252) (V8 (393.701, 111.549) 1.64042 Free
V10 (308.399,
B10 88.5827) V9 (360.892, 98.4252) 1.64042 Free
V11 (278.871, V10 (308.399,
B11 78.7402) 88.5827) 1.64042 Free
V12 (259.186, V11 (278.871, .
812 68.8976) 78.7402) 164042 e
V13 (229.659, V12 (259.186,
B13 68.8976) 68.8976) 1.64042 Free
V14 (200.131, V13 (229.659, .
B14 52.4934) 68.8976) 1.64042 Fixed
V15 (160.761, V14 (200.131, ;
B15 49.2126) 52.4934) 1.64042 Fixed
V16 (95.1444, V15 (160.761, ; j
B16 21.9816) 49.2126) 1.64042 Fixed
V248 (-49.2126, V6 (-49.2126, - - _
B281 10.1706) 150.919) 1.64042 Fixed
B282 V24192§5§8§51' \/5 (590.551, -150.919) 1.64042 Fixed :
V248 (-49.2126, V250 (-42.6509, _
B283 10.17086) 10.17086) 0.82021 Free
V250 (-42.6509, V251 (55.7743, :
B284 10.1706) 9.84252) 0.82021 Free
V251 (55.7743, V252 (104.987, 5
B285 9.84252) 16.0761) 0.82021 Free
V252 (104.987, V253 (393.701,
B286 16.0761) 91.8635) 0.82021 Free
V253 (393.701, V254 (524.934, R
B287 91.3635) 114.829) 0.82021 Free
V254 (524.934, V249 (590.551, }
B288 114.829) 121.391) 0.82021 Free
* Loaded boundary.
Solid Objects
Baseline Nodal Material(s)/Water
1D Vertex IDs (x, y) Boundary IDs Spacing (x/ y) Regime(s)
V1 (-49.2126,13.1234) B1
V2 (49.2126,17.7165) B2
V16 (95.1444,21.9816) B16
V15 (160.761,49.2126) B15
V14 (200.131,52.4934) B14
V13 (229.659,68.8976) B13
V12 (259.186,68.8976) B12
V11 (278.871,78.7402) B11
V10 (308.399,88.5827) B10 ;
S1 VO (360.892,08.4252) B9 3.28084 / 3.28084 Soil A
V8 (393.701,111.549) B8
V7 (426.509,121.391) B7
V3 (492.126,127.953) B3
V4 (590.551,131.234) B4
V249 (590.551,121.391) B282
V5 (590.551,-150.919) B5
V6 (-49.2126,-150.919) B281
V248 (-49.2126,10.1706) B6

* Loaded solid (self weight).

Water Table

limitstate
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(all distances in fi)

Water Table Status

Vertices (X, y)

Enabled

(-43.3444, 10.0532)
(55.6556, 9.90955)
(104.894, 16.1037)
(398.257, 91.8216)
(513.737, 115)
(606.656, 122.42)

ru Coefficient

(unit weight (weight density) in pcf (Ib/ft3))

The ru Reference Surface is defined by the water table.

Average Fill Unit

Weight ru Coefficient

Use ru Coefticient

Enabled 21 0

Water Regimes

(potentials in ft, pressures in psf (Ib/ft3))

(No water regime defined)

Materials

(unit weights (weight densities) in pcf (Ib/ft%), strengths in psf (Ib/ft?), angles in degrees, datum level in ft, undrained strength gradient in psf

(Ib/FEARY)

Mohr-Coulomb Material(s)

Unit Weight ;
Key Name (Saturated Unit Drainage Behaviour c' () - (datu(m)ri(dg)radlent)
Weight) g
(D] Soil A 130 (135) Always drained 49.9999* (30%) 49.9999 (0) (0) (-)

*Property used in Scenario 1 (described in this report).

Partial Factors

Factor Unity*
Unfavourable: permanent 1
Unfavourable: variable 1
Unfavourable: accidental 1
Favourable: permanent 1
limitstate

analysis & design softuare for ingineers
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Favourable: variable

Favourable: accidental

c

tang'

1

Cy

1

*These partial factors were used in Scenario 1 (described in this report).

Loads

(normal and shear loads in psf (Ib/ft?))

Boundary Objects
Loaded Object Type Loading Type Adequacy? Normal Shear
B7 Permanent Load unfavourable false 1500 0
B8 Permanent Load unfavourable false 1500 0
Solid Objects
Loaded Object Type Loading Type Adequacy?
S68 Permanent (unfactored self weight: 135 pcf (Ib/ft%)) neutral true
S69 Permanent (unfactored self weight; 130 pcf (Ib/ft?)) neutral true

limitstate

analysis & design software for ingineers
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This report was generated by LimitState:GE03.4.a.20820 - www.limitstate.com

About this Report

This report has been generated using LimitState:GEO, a software application capable of directly identifying the critical collapse mechanism for a
wide variety of geotechnical stability problems, including those involving slopes, retaining walls, footings etc.

The software utilizes the Discontinuity Layout Optimization (DLO) procedure to obtain a solution (Smith and Gilbert 2007). The main steps
involved are: (i) distribution of nodes across the problem domain; (ii) connection of every node to every other node with potential discontinuities
(e.g. slip-lines); (iii) application of rigorous optimization techniques to identify the critical subset of potential discontinuities, and hence also the
critical failure mechanism and margin of safety.

The accuracy of the DLO solution is controlled by the specified nodal density. Within the set of all possible discontinuitiues linking pairs of nodes,
all potential translational failure mechanisms are considered, whether anticipated or not by the engineer. Failure mechanisms involving rotations
along the edges of solid bodies in the problem can also be identified. Thus in this case the solution identified by the DLO procedure is
guaranteed to be the most critical solution for the problem posed. This means that there is no need to prescribe any aspect of the collapse
mechanism prior to an analysis, or to separately consider different failure modes. The critical mechanism and collapse load factor are
determined according to the well established upper bound theorem of plasticity.

LimitState:GEO reports the solution to a problem both visually as a collapse mechanism and numerically in terms of an Adequacy Factor, which
is defined as the factor by which specified loads must be increased, or material strengths decreased, in order for the system under consideration
to reach a collapse state.

REFERENCE

Smith, C.C. and Gilbert, M. (2007) Application of discontinuity layout optimization to plane plasticity problems, Proceedings of the Royal Society
A: Mathematical, Physical and Engineering Sciences, Vol. 463, 2086, pp 2461-2484.

Summary
Name Date of Analysis Name of Engineer Organization
Brewster Tue Apr 18 2017 Glen Coad, PE Developement Engineering, PLLC
Reference # Location Map Reference Tags
17-004 3405 E Grandview Ave
Comments
Nodal Spacing Scale Model Translational | Model Rotational Sammie
Target Nodal Density Water : ; Accelerations: Horiz.
Factor Failures? Failures?
/ Vert. (g)
Coarse (250 nodes) 0.0975146 Enabled True False 0.2*/ 0*
*Adequacy factor applied to seismic acceleration component. o
Scenario Partial Factor Set Sh%rrtli]l';*o*ng Analysis Type | Adequacy Factor
1* Unity Long Term Factor Strength(s) 1.258

*This report provides details of this scenario, which has been identified as the most critical.

**For Mohr Coulomb materials with Drainage Behaviour specified as 'drained/undrained’, undrained properties are used in a short term analysis,
and drained properties are used in a long term analysis.

analysis & design software for engineers



Failure Mechanism (Scenario 1)

Analysis Options

Factor Strength(s)

Solution Tolerance
(%)

Automatic Adequacy
on Load(s)

Factor on Load(s)

Artificial Cohesion
(kN/m? (kPa})

1

True

1

0.1

Geometry

(all distances in ft)

All Geometrical Objects

No. of Vertices (V)

No. of Boundaries (B)

No. of Solids (S)

23 24 1
Boundary Objects
Baseline Nodal :
ID Start Vertex ID (x, y) | End Vertex ID (x, y) Spacing Support Type Material(s)
B1 V1 (-49.2126, 13.1234)|V2 (49.2126, 17.7165) 1.64042 Free
V16 (95.1444,
B2 V2 (49.2126, 17.7165) 21.9816) 1.64042 Free -
B3 V3 (492.126, 127.953)|V4 (590.551, 131.234) 1.64042 Free -
V256 (590.551, . .
B4 V4 (590.551, 131.234) 121.391) 1.64042 Fixed
V6 (-49.2126, - :
B5 V5 (590.551, -150.919) 150.919) 1.64042 Fixed -
V255 (-49.2126, .
B6 V1 (-49.2126, 13.1234) 10.1706) 1.64042 Fixed -
Limitstate

analysis & design software for engineers




limitstate QYD

B7* V7 (426.509, 121.391)[V3 (492.126, 127.953) 1.64042 Free :
Be* V8 (393.701, 111.549) V7 (426.509, 121.391) 1.64042 Free .
B9 V9 (360.892, 98.4252) V8 (393.701, 111.549) 1.64042 Free
V10 (308.399,
B10 s V9 (360.892, 98.4252) 1,64042 Free
Vi1 (278871, V10 (308,399,
B11 e i 1.64042 Free j
V12 (259.186, Vi1 (278.871,
B12 A=k A 1.64042 Free ;
V13 (229,659, V12 (259.186, _
i 68.8976) 68.8976) LB i
V14 (200131, V13 (229,659, ) -
B14 o ADEa) o 1.64042 Fixed
V15 (160.761, Vi4 (200.131, )
B15 a1 el 1.64042 Fixed
V16 (95.1444, V15 (160.761, :
B16 b At 1.64042 Fixed -
V255 (-49.2126, V6 (-49.2126, - )
B289 T i 1.64042 Fixed -
B290 V25162§5§’g£’51 » V5 (590.551, -150.919) 1.64042 Fixed
V255 (-49.2126, V257 (-42.6509,
B291 s s 0.82021 Free
V257 (-42.6509, V258 (55.7743,
B292 s o 0.82021 Free
\/258 (55.7743, V259 (104.987,
B293 e v 0.82021 Free
V259 (104.987, V260 (393.701,
B294 s e 0.82021 Free -
V260 (393.701, V261 (524.934,
XS 91.8635) 114,829) 082021 i
V261 (524.934, V256 (590.551,
B296 st o 0.82021 Free
* Loaded boundary.
Solid Objects
Baseline Nodal Material(s)/Water
ID Vertex IDs (x, y) Boundary IDs Spacing (x/ y) Regime(s)
V1 (:49.2126,13.1234) B
V2 (49.2126,17.7165) B2
V16 (95.1444,21.9816) B16
V15 (160.761.49.2126) B15
V14 (200.131.52.4934) B14
V13 (229.659.68.8976) B13
V12 (259.186.68.8976) B12
V11 (278.871.78.7402) B11
. V10 (308.399.88.5827) B10 .
S1 R i 3.28084 / 3.28084 Soil A
V8 (393.701,111.549) B8
V7 (426.509,121.391) B7
V3 (492.126,127.953) B3
V4 (590.551,131.234) B4
V256 (590.561,121.391) B290
V5 (590.551,-150.919) B5
V6 (149.2126,-150.919) B289
V255 (-49.2126,10.1706) B6

* Loaded solid (self weight).

Water Table

| li_rﬁitsta.t‘g
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(all distances in ft)

Water Table Status

Vertices (x, y)

Enabled

(-43.3444, 10.0532)
(55.6556, 9.90955)
(104.894, 16.1037)
(398.257, 91.8216)
(513.737, 115)
(606.656, 122.42)

ru Coefficient

(unit weight (weight density) in pcf (Ib/ft))

The ru Reference Surface is defined by the water table.

Average Fill Unit
Weight

Use ru Coefficient

ru Coefficient

Enabled 21

0

Water Regimes

(potentials in ft, pressures in psf (Ib/t?)

(No water regime defined)

Materials

(unit weights (weight densities) in pcf (Ib/ft°), strengths in psf (Ib/t?), angles in degrees, datum level in ft, undrained strength gradient in psf

(b))

Mohr-Coulomb Material(s)

Unit Weight s
Key Name (Saturated Unit | Drainage Behaviour c' (9" n (datu(m)ri(dg)radlent)
Weight) 9
'S Soil A 130 (135) Always drained 49.9999* (30%) 49.9999 (0) (0) ()

*Property used in Scenario 1 (described in this report).

Partial Factors

Factor

Unity*

Unfavourable: permanent

Unfavourable: variable

Unfavourable: accidental

Favourable: permanent

'limitsta.t.gl
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Favourable: variable

Favourable: accidental

c

tang'

1

Cu

1

*These partial factors were used it Scenario 1 (described in this report).

Loads

(normal and shear loads in psf (Ib/ft?))

Boundary Objects

Loaded Object Type Loading Type Adequacy? Normal Shear
B7 Permanent Load unfavourable false 1500 0
B8 Permanent Load unfavourable false 1500 0
Solid Objects
Loaded Object Type Loading Type Adequacy?
S70 Permanent (unfactored self weight: 135 pcf (Ib/ft®)) neutral true
S71 Permanent (unfactored self weight: 130 pcf (Ib/ft*)) neutral true

Limi tstate
analysis & design softwar for engineers

|




