
Where roots have to be

removed, they should be cut

cleanly beyond the face of the

excavation with secateurs or a

saw.

SGN 7-10

Excavation by machines is not

permitted in RPAs.

Site guidance note 7:

Excavation in root protection areas

SGN 7-12

SGN 7:  Explanatory notes and examples

Where large amounts of soil are

excavated to expose roots, it

should be temporarily stored on

heavy duty plywood boards, or

similar, to prevent ground

compaction to the RPA

beneath.

SGN 7-11
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Site guidance note 7:

Excavation in root protection areas

SGN 7:  Explanatory notes and examples

Due to copyright restric�ons, the relevantBri�shStandard clausesare summarised, notquoted, as follows:

1. BS 5837 (2012) Trees in rela�on to design, demoli�on and construc�on – Recommenda�ons:

Clause7.2 (Avoidingphysical damage to the rootsduringdemoli�onor construc�on) recommends:

� 7.2.1 Other than for piling, exis�ng ground levels in RPAs should not be disturbed. However,

limitedmanual excava�onmight be acceptable if it is done carefully, using hand-held tools and

preferablyby compressedair soil displacement, subject to jus�fica�on.

� 7.2.2 Exposed roots should be protected to prevent desicca�on and temperature changes, and

theexcava�onbackfilledas soonaspossiblea�er theprotec�onhasbeen removed.

� 7.2.3 Individual roots and clumps of less than 25mm width can be pruned without further

consulta�on, if necessary, making a clean cut. Roots and clumps greater than 25mm in width

shouldonlybe cut if agreedby the supervisingarboriculturist.

� 7.2.4 Backfill around retained roots should bewith topsoil or uncompacted sharp sand, or other

loose inert granularfill.

2. Na�onal Joint U�li�es Group (NJUG) Guidelines for the Planning, Installa�on andMaintenance

of U�l i ty Apparatus in Prox imity to Trees – Issue 2 (www.njug.org .uk/wp-

content/uploads/2016/09/V4-Trees-Issue-2-16-11-2007.pdf): Sec�on 4.1 (How to avoid damage

to trees–Belowground)advises:

“4.1.3 Realignment: Whenever possible apparatus should always be diverted or re-aligned outside

the Prohibited or Precau�onary Zones. Under no circumstances canmachinery be used to excavate

open trencheswithin theProhibitedZone.

Where works are required for the laying or maintenance of any apparatus within the Prohibited or

Precau�onary Zones there are various techniques available to minimise damage. Acceptable

techniques inorderof preferenceare;

a) Trenchless: Wherever possible trenchless techniques should be used. The launch and recep�on

pits should be located outside the Prohibited or Precau�onary Zones. In order to avoid damage to

roots by percussive boring techniques it is recommended that the depth of run should be below

600mm. Techniques involving external lubrica�on of the equipment with materials other than

water (e.g. oil, bentonite, etc.) must not be used when working within the Prohibited Zone.

Lubrica�ng materials other than water may be used within the Precau�onary Zone following

consulta�onandbyagreement.

Technical reference
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b) Broken Trench – Hand-dug: This technique combines hand dug trench sec�ons with trenchless

techniques if excava�on is unavoidable. Excava�on shouldbe limited towhere there is clear access

around and below the roots. The trench is excavated by hand with precau�ons taken as for

con�nuous trenching as in (c) below. Open sec�ons of the trench should only be long enough to

allow access for linking to the next sec�on. The length of sec�ons will be determined by local

condi�ons, especially soil texture and cohesiveness, as well as the prac�cal needs for access. In all

cases theopen sec�ons shouldbekeptas short aspossibleandoutsideof theProhibitedZone.

c) Con�nuousTrench–Hand-dug: Theuseof thismethodmustbe consideredonlyasa last resort if

works are to be undertaken by agreement within the Prohibited Zone. The objec�ve being to

retainasmanyundamaged rootsaspossible.”

Site guidance note 7:

Excavation in root protection areas

SGN 7:  Explanatory notes and examples
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Site Guidance Note 11:  Installing services in root

protection areas

Site guidance note 11:

Installing services in root protection areas

This document is only a summary of its subject matter. You should not rely on this general guidance in

isolation, you should always seek dand etailed advice from an appropriate expert in relation to

specific circumstances before any action is taken or refrained from. The content of these pages is

protected by copyright © Barrell Treecare Ltd 2018. You may download and republish (in its full

format) and print copies of the guidance – but you must not adapt any guidance.
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Administration

1. Unauthorised damage to protected trees is a criminal

offence and could lead to enforcement action.

2. Work under the normal site risk assessment procedures and

comply with the wider site safety rules.

3. Brief operatives entering root protection areas (RPAs) by the

supervising arboriculturist before work starts.

Other relevant SGNs

4. supervising arboriculturistMonitor works in RPAs by the

(See SGN 1 Monitoring tree protection).

5. Design access to avoid soil compaction (See SGN 3 Ground

protection).

6. Minimise excavation into original undisturbed soil (See SGN

7 Excavation in root protection areas).

Important reminders

7. Trenchless installation will be preferred.  The fall-back

approaches of hand-dug broken trench and then hand-dug

continuous trench, will be acceptable if agreed by the

supervising arboriculturist.

8. For trenchless installation, the starting and finishing pits will

be outside RPAs.

SGN 11:  Summary guidance for site operatives

Site guidance note 11:
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Site guidance note 11:

Installing services in root protection areas

SGN 11:  Explanatory notes and examples

Excavation to upgrade existing services
or install new services in RPAs may
damage retained trees. Where
possible, all services will be outside
RPAs and installation in RPAs will only
be chosen as a last resort. If installation
within RPAs is being considered, as
advised in 4.1.3 of the NJUG guidance,
the decision will be made in consultation
with the supervising arboriculturist
before any work is carried out. If service
installation is agreed within RPAs, the
NJUG protocol as set out in 4.1.3 of its
guidance will be used to decide the most
appropriate method. In summary, this
sets out that “Acceptable techniques in

order of preference are; a) trenchless,
… b) Broken trench – hand-dug … c)
Continuous trench – hand-dug”. If
trenchless methods are to be used, the
starting and finishing pits dug at each
end of the service run will be outside
RPAs. Where a hand-digging option is
agreed, any roots discovered during the
excavations will be dealt with as
described in SGN 7 (Excavation in root
protection areas). Backfilled material
around excavated services will not be
heavily compacted, observing the
specific advice provided in 4.1.5 of the
NJUG guidance.

Purpose

SGN 11 describes the practical requirements for installing new services within RPAs,
based on the recommendations in BS 5837 (7) and the guidance in NJUG (4.1).

General principles and clarifications
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Site guidance note 11:

Installing services in root protection areas

SGN 11:  Explanatory notes and examples

Conventional installation of

services digging a trench with a

machine is innot permitted

RPAS.

Trenching with machines to

install services close to trees

can make them unsafe and

cause their premature death.

Thrust boring is the preferred

option for installing service

routes through the RPAs of

retained trees.

SGN 11-01

SGN 11-03

SGN 11-02
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Site guidance note 11:

Installing services in root protection areas

SGN 11:  Explanatory notes and examples

The start and finish pits for

thrust boring are substantial

and must be outside of RPAs.

Alternatives to thrust boring are

to hand-dig broken or

continuous trenches, so that

roots can be retained (with the

service ducting threaded

beneath).  Note the ground

protection boards with soil piled

on top on the left.

SGN 11-04

SGN 11-05

Ducting services that have to be

threaded through existing roots

is good practice because it

reduces the need to excavate in

the future.  Note the hessian

protection over roots while they

are temporarily exposed to

prevent sunscorch and drying.

SGN 11-06
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Site guidance note 11:

Installing services in root protection areas

SGN 11:  Explanatory notes and examples

Due to copyright restric�ons, the relevantBri�shStandard clausesare summarised, notquoted, as follows:

1. BS 5837 (2012) Trees in rela�on to design, demoli�on and construc�on – Recommenda�ons:

Clause7 (Demoli�onandconstruc�on inproximity toexis�ng trees) recommends:

� 7.1.3 The installa�on of underground u�lity apparatus using trenchless technology will be

acceptable where entry and retrieval pits can be formed outside the RPA. Even if the u�lity

installa�on does not require planning permission, the work should s�ll be undertaken in

accordancewith theguidance inNJUGVolume4, issue2.

� 7.7.1 Care should be taken when routeing underground apparatus because the mechanical

trenching can sever roots and change the local soil hydrology, both ofwhich can adversely affect

treehealth. Wherever possible, underground services shouldbe routedoutsideRPAs. If services

are installed within RPAs, it is preferable to use common ducts, with inspec�on chambers sited

outside theRPA.

� 7.7.2 Underground services within the RPAs should be shown on a plan prepared in conjunc�on

with the project arboriculturist. Trenchless inser�on methods should be the preferred op�on,

with entry and retrieval pits outside RPAs, but if roots can be retained and protected, excava�on

usinghand-held toolsmightbeacceptable for shallowservice runs.

2. Na�onal Joint U�li�es Group (“NJUG”) Guidelines for the Planning, Installa�on and

Maintenance of U�lity Apparatus in Proximity to Trees – Issue 2 (www.njug.org.uk/wp-

content/uploads/2016/09/V4-Trees-Issue-2-16-11-2007.pdf): Sec�on 4.1 (How to avoid damage

to trees–Belowground)advises:

“4.1.3 Realignment: Whenever possible apparatus should always be diverted or re-aligned outside

the Prohibited or Precau�onary Zones. Under no circumstances canmachinery be used to excavate

open trencheswithin theProhibitedZone.

Where works are required for the laying or maintenance of any apparatus within the Prohibited or

Precau�onary Zones there are various techniques available to minimise damage. Acceptable

techniques inorderof preferenceare;

a) Trenchless: Wherever possible trenchless techniques should be used. The launch and recep�on

pits should be located outside the Prohibited or Precau�onary Zones. In order to avoid damage to

roots by percussive boring techniques it is recommended that the depth of run should be below

600mm. Techniques involving external lubrica�on of the equipment with materials other than

water (e.g. oil, bentonite, etc.) must not be used when working within the Prohibited Zone.

Lubrica�ng materials other than water may be used within the Precau�onary Zone following

consulta�onandbyagreement.

Technical reference
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Site guidance note 11:

Installing services in root protection areas

SGN 11:  Explanatory notes and examples

b) Broken Trench – Hand-dug: This technique combines hand dug trench sec�ons with trenchless

techniques if excava�on is unavoidable. Excava�on shouldbe limited towhere there is clear access

around and below the roots. The trench is excavated by hand with precau�ons taken as for

con�nuous trenching as in (c) below. Open sec�ons of the trench should only be long enough to

allow access for linking to the next sec�on. The length of sec�ons will be determined by local

condi�ons, especially soil texture and cohesiveness, as well as the prac�cal needs for access. In all

cases theopen sec�ons shouldbekeptas short aspossibleandoutsideof theProhibitedZone.

c) Con�nuousTrench–Hand-dug: Theuseof thismethodmustbe consideredonlyasa last resort if

works are to be undertaken by agreement within the Prohibited Zone. The objec�ve being to

retainasmanyundamaged rootsaspossible.”
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Site Guidance Note 9: Installing/upgrading

surfacing in root protection

areas

Site guidance note 9:

Installing/upgrading surfacing in root protection areas

This document is only a summary of its subject matter. You should not rely on this general guidance in

isolation, you should always seek dand etailed advice from an appropriate expert in relation to

specific circumstances before any action is taken or refrained from. The content of these pages is

protected by copyright © Barrell Treecare Ltd 2018. You may download and republish (in its full

format) and print copies of the guidance – but you must not adapt any guidance.
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Administration

1. Unauthorised damage to protected trees is a criminal

offence and could lead to enforcement action.

2. Work under the normal site risk assessment procedures and

comply with the wider site safety rules.

3. Brief operatives entering root protection areas (RPAs) by the

supervising arboriculturist before work starts.

Other relevant SGNs

4. supervising arboriculturistMonitor works in RPAs by the

(See SGN 1 Monitoring tree protection).

5. Design access to avoid soil compaction (See SGN 3 Ground

protection).

6. Follow the guidance in SGN 4 Pollution control, if concrete

is poured within or near RPAs.

7. Minimise excavation into original undisturbed soil (See SGN

7 Excavation in root protection areas).

8. Follow the guidance in SGN 8 Removing surfacing and

structures in root protection areas, if existing surfacing is to

be removed before installing new surfacing.

9. Follow the guidance in SGN 10 Installing structures in root

protection areas, if the surfacing is to be installed on

supports, i.e. piles, pads, or posts.

SGN 9:  Summary guidance for site operatives
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Important Reminders

10. For ground without existing surfacing, remove any loose

material at the soil surface by hand and do not excavate

into existing soil levels unless approved by the supervising

arboriculturist.

11. For ground with a vegetation layer, excavations may be

appropriate to remove the turf layer and surface vegetation,

but this must be agreed by the supervising arboriculturist.

12. All new surfacing must be set back from trunks and buttress

roots by at least 50 cm, unless otherwise agreed by the

supervising arboriculturist.

13. Fill low points on undulating surfaces to an even level with

any high points using an agreed granular material such as

sand or stone.

14. Do not mechanically compact new fill or existing soil.

15. If a three-dimensional cellular confinement system is used,

install it according to the manufacturer's technical

specification.  Note:  The cellular fill will be washed angular

stone with no fines, as specified by the manufacturer.

SGN 9:  Summary guidance for site operatives

Site guidance note 9:
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SGN 9:  Explanatory notes and examples

Site guidance note 9:

Installing/upgrading surfacing in root protection areas

Purpose

SGN 9 describes the practical requirements for installing new surfacing and upgrading

existing surfacing in RPAs, based on the recommendations in BS 5837 (7.4).

Wooden or
steel pins

Edge retention

Gravel

Tarmac
sub base

Tarmac finishing
layer

Sand bedding
layer

Grasscrete inter-
locking blocks

Sand bedding
layer

Blocks

Permeable fill battering up
to top of edge retention
from existing ground level

Geotextile seperation fabric

Cellular structure filled with
40/20mm clean angular stone

Existing ground level

Existing groundPermeable fill to make up
undulating ground profile
on a level base for the cel
lular structure

Grasscrete on sand Gravel Tarmac Block paviors & sand

Various surface finish options

Illustrative specification for no-dig cellular confinement surfacing with examples of finishing options.
Note: The final design must be site specific and detailed by an appropriate specialist

BS 5837 recommends that three-dimensional cellular confinement systems are an
appropriate sub-base for installing surfacing in RPAs. Most products are made from
heavy-duty plastic that is pulled apart to open into cells. These are then filled with
washed stone, after the product is spread over the ground and pinned in place. This
forms a base layer that acts as a floating raft, spreading the load across the whole
construction width. The base layer can be topped with a variety of finishes as illustrated
in the cross-section.

Product suppliers: Protectaweb 3D cellular confinement product -
https://wrekinproducts.com
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SGN 9:  Explanatory notes and examples

Site guidance note 9:

Installing/upgrading surfacing in root protection areas

Conventional surfacing installation

based on excavating and compacting a

supporting sub-base is unacceptable in

RPAs because it can damage roots and

the rooting environment. This harm is

caused by killing roots, compacting soil

structure, and impeding water/gaseous

exchange  through  the  soil. Adverse

impact on trees will be reduced by

minimising the extent of these changes

in RPAs.

New surfacing solutions

Important elements of an effective

design include protecting roots and the

rooting environment during installation,

a load spreading capability to prevent

localised compaction, and providing

adequate permeability for water and

gasses to support living roots. The main

approaches are:

� t h r e e - d i m e n s i o n a l c e l l u l a r

confinement systems filled with

washed stone laid directly onto the

soil surface;

� concrete slabs cast directly onto the

soil surface; and,

� surfacing supported above the soil

surface on top of piles, pads, or posts.

The specific design of the chosen

approach is an engineering issue that

will take account of the bearing capacity

of the soil, the intended loading, and the

frequency of loading. The detail of

product and specification are technical

matters to be provided by an appropriate

specialist.

Dealing with undulating surfaces and

establishing a tolerable level of

excavation

The precise location and depth of roots

within the soil is unpredictable and will

often only be known when careful

digging starts on site. Ideally, all new

surfacing in RPAs will be no-dig, i.e.

requiring no excavation, but this can

sometimes be difficult on undulating

surfaces. New surfacing normally

requires an evenly graded sub-base

layer, which can be made up to any high

points with granular, permeable fills

such as crushed stone or sharp sand.

This sub-base will not be compacted as

would happen in conventional surface

installation. Some limited excavation

can be necessary to achieve this and

need not be damaging if carried out

carefully and large roots are not cut.

Tree roots and grass roots rarely occupy

the same soil volume at the top of the soil

profile, so the removal of an established

turf layer up to 5cm from the surface is

unlikely to be damaging to trees.

However, this may not be possible

where there is no grass because tree

roots may grow right up to the soil

surface. In some situations, it may be

possible to dig to a greater depth,

General principles and clarifications
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SGN 9:  Explanatory notes and examples

Site guidance note 9:

Installing/upgrading surfacing in root protection areas

depending on local conditions, but this will

be assessed by the superv is ing

arboriculturist if excavation deeper than

5cm is anticipated.

On undulat ing surfaces, finished

gradients and levels will be planned with

sufficient flexibility to allow on-site

adjustment if excavation of any high

points reveals large unexpected roots

near the surface. If the roots are less than

2.5cm in diameter, they can be cut and the

base for the surfacing formed with the

preferred minimal excavation of up to

5cm. However, if roots over 2.5cm in

diameter are exposed, cutting them may

be too damaging and further excavation

may not be possible. If that is the case,

the surrounding levels will be adjusted to

take account of these high points by filling

with suitable material. If this is not

practical, the situation will be discussed

with the supervising arboriculturist before

a final decision is made.

Edge retention

Conventional kerb edge retention set in

concrete-filled excavated trenches can

cause damage to roots and will be

avoided. Edge retention in RPAs will be

designed to avoid any significant

excavation into existing soil levels, with

several approaches that are fit for this

purpose. For block paviours, the use of

pre-formed edging secured by metal pins

is effective and can be reinforced by

concrete suppor ts i f there is no

excavation into the soil. Railway sleepers

pinned in place or wooden boards offer

alternative options, depending on the

expected loading of the surfacing. If the

edge retention needs to be battered down

to lower surrounding ground levels, a

permeable soil fill will be used, as agreed

with the supervising arboriculturist.

Footpaths and surfacing without a

load-spreading base layer

In some situations, limited-width floating

concrete rafts constructed directly onto

the soil surface may be acceptable for

both pedestrian and vehicular access, but

the design will not include any strip-dug

supports. If concrete is poured directly,

precautions must be taken to ensure that

no toxic fluids can contaminate the

adjacent soil, e.g. confining the concrete

in an impermeable liner. Alternatively,

elevated paths supported on low impact

frames or post supports allow a decking

surface to cross sensitive areas. Where

paths are installed very close to trunks,

provision will be made for distortion from

future root growth through using flexible

components for the supporting frame and

surfacing.

Specific considerations for upgrading

existing surfacing

When upgrading existing surfacing, the

preferred option will be to leave it in place

and install the new surfacing on top of it. If

the retained surfacing is impermeable, it

may improve conditions for tree roots if it
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SGN 9:  Explanatory notes and examples

Site guidance note 9:

Installing/upgrading surfacing in root protection areas

is punctured before the new surfacing is

laid, but this is detail to be agreed with the

supervising arboriculturist. If the existing

surfacing is to be removed, it will be

excavated down to the soil level beneath

following the guidance set out in SGN 8

(Removing surfacing and structures in root

protection areas). The new surfacing will

then be installed on this surface, as

described above.

New surfacing near trunks

All new surfacing should be set back from

trunks and buttress roots by at least 50cm

to allow space for future growth and

minimise the risk of distortion.

The flat-packed three-

dimensional cells are pulled

apart, spread across the area to

be surfaced, and pinned in

place ready for the washed

angular stone fill (with no fines).

The stone-filled cells spread the

load of traffic to prevent

localised compaction.  The

permeable geotextile

membrane on the ground

allows the movement of water

and gasses, but prevents the

migration of stone into the soil

profile.

SGN 9-01

SGN 03-16SGN 9-02
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SGN 9:  Explanatory notes and examples

Site guidance note 9:

Installing/upgrading surfacing in root protection areas

SGN 03-16

A conventional concrete

haunching can be used to retain

new surfacing if it is not dug

into a trench - here it is placed

on top of the three-dimensional

cellular confinement layer.

This preparation for a new

residential access drive shows

the base formation above the

original ground level, with the

permeable geotextile layer

covering the ground.  The

wooden boards are pinned in

place, creating an informal and

rustic surface edging.

Although BS 5837

recommends a minimum

distance of 50cm between new

surfacing and buttress roots,

there may be scope for flexibility

in this separation for mature

trees with little potential for

future growth, if agreed by the

supervising arboriculturist.

SGN 9-04

SGN 03-16SGN 9-05

SGN 9-03
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SGN 9:  Explanatory notes and examples

Site guidance note 9:

Installing/upgrading surfacing in root protection areas

SGN 03-16

An alternative to the flexible

three dimensional cells is rigid

interlocking plastic cells, again

filled with washed stone and

retained by pinned wooden

edges.

Another option for wooden

edges at corner points that

allows for vehicles to

accidentally track over the edge

of the formal surfacing.

SGN 9-06

SGN 9-08

SGN 9-07

The three-dimensional cells

have been installed and filled

with washed stone, ready for

the finished surface to be laid

above.  The ground beyond the

drive edges has been profiled

with backfilled topsoil.
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SGN 9:  Explanatory notes and examples

Site guidance note 9:

Installing/upgrading surfacing in root protection areas

This temporary access for

heavy construction traffic on the

outer edge of a RPA is a

concrete slab cast above

ground level and will be

removed when the project is

completed.  This approach is

particularly suitable for slopes

where a three-dimensional

approach may be more prone

to distortion when carrying

heavy loads.

In some situations, it may be

appropriate to cast a free-

floating concrete surface

directly onto the soil surface

provided provision is made to

prevent soil contamination while

the concrete is being poured.

The RPA of this oak extended

about 12m from its trunk and

was previously covered in

tarmac as parking.  This original

surfacing was removed and

replaced with a new patio set

above the ground level, with

provision for water and air input

into the covered RPA.

SGN 9-09

SGN 9-11

SGN 9-10
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SGN 9:  Explanatory notes and examples

Site guidance note 9:

Installing/upgrading surfacing in root protection areas

Where new surfacing is to be

installed over existing,

sometimes it may assist the

movement of gasses and water

if the existing surfacing is

punctured.  In this situation,

exploratory digging showed

important roots directly beneath

the existing tarmac, which

would have been damaged if

the tarmac was removed.

An option for installing surfacing

close to mature trees is to use a

light metal frame with

rubberised surfacing to allow

the path to distort without failing

as the roots grow.

Board walks supported on

posts or a light frame are

another way of providing

pedestrian access across

sensitive RPAs (photo courtesy

of Philip van Wassenaer).

SGN 9-12

SGN 9-14

SGN 9-13
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SGN 9:  Explanatory notes and examples

Site guidance note 9:

Installing/upgrading surfacing in root protection areas

New surfacing such as decking

can be supported above the

ground on posts leaving the soil

surface beneath undisturbed.

SGN 9-16

Although this is only a

temporary surface, railway

sleepers pinned into the ground

can be used to retain the edges

of new surfacing.

Where space is restricted it is

possible to use metal edging.

SGN 9-17

SGN 9-15
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SGN 9:  Explanatory notes and examples

Site guidance note 9:

Installing/upgrading surfacing in root protection areas

Due to copyright restric�ons, the relevantBri�shStandard clausesare summarised, notquoted, as follows:

1. BS 5837 (2012) Trees in rela�on to design, demoli�on and construc�on – Recommenda�ons:

Clause7.4 (Permanenthard surfacingwithin theRPA) recommends:

� 7.4.2.1 New surface design should not require excava�on other than the removal of the turf

layer and surface vegeta�on. The design should be able to bear any an�cipated loading,

especially if itmust carry construc�on traffic.

� 7.4.2.2 Thedesign shouldevenlydistribute the loading toavoid localised compac�on.

� 7.4.2.7 The design should be resistant to or tolerant of deforma�on by tree roots, and should be

set back from the stem and any root bu� resses by a minimum of 50cm to allow for growth and

movement. Levels canbemadeupusingappropriate inert granularmaterial.

NOTE Piles, pads, elevatedbeams, and three-dimensional cellular confinement systems, canbe

used to support surfaces. If excava�on is required, the loca�on of roots greater than 2.5cm in

diameter shouldbedeterminedbyexploratory inves�ga�onsand retained if possible.

� 7.4.3 The conven�onal installa�on of kerbs, edgings, and haunchings, can damage tree roots

and should be avoided either by using alterna�ve methods of edge support or by not using

supports atall.

NOTE Examples of suitable edge supports include above-ground peg and board edging,

sleepers, gabions, andothernon-invasiveground-contact structures.

� 7.4.4.3 Ground levels should not be reduced to establish the new hard surface at the former

ground level. Loose debris and turf should be removed carefully and the new surface should sit

on topof theoriginal soil.

� 7.4.4.4 Fill to raise levels should be a granular material which remains gas- and water-

permeable throughout its design life.

� 7.4.4.5 Wet concrete should not be poured in the RPA unless an impermeable liner has been

installed toprevent soil contamina�on fromthe toxic leachate.

Technical reference
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Allison Zike

From: Farley Bartelmes <evinrude131@frontier.com>

Sent: Sunday, March 17, 2019 4:15 PM

To: Allison Zike

Subject: Written comments on permit # SUB16-01774

Follow Up Flag: Follow up

Flag Status: Flagged

Dear Alison Zike, 

I’m writing to express my concern regarding Permit #SUB16-01774 and the proposed five homes intended for the 

site. I’m sure you’re aware the City of Kirkland Planning Commission has been working on amendments to raise the 

zoning numbers in this area along with a tree canopy/retention plan to preserve the characteristics of the 

neighborhood. There are several significant fir trees on that property, the removal of which could jeopardize the 

surrounding properties. We have severe winds on the top of Juanita Drive, often from the south. 

Further I am also very concerned about the ravine slope on the southern edge of the property and the potential for 

slides. The McDonald property currently under development across the ravine had a slide issue that has halted the 

progress of the development until a resolution can be found. 

I would hope that a thorough environmental impact study would be enforced prior to any permits for development 

being issued and that any permit would be in compliance with the newest zoning and tree canopy ordinances rather 

than skating under the wire prior to their enactment. 

I have been in this house for over 50 years so am not new to this neighborhood. I grew up riding horses in these woods. 

The woodlands are home to Barred Owls, Eagles, plus many bird species, deer and coyote, to name a few. Their habitat 

is shrinking. That is a shame for future generations. 

Regards, 

Farley Bartelmes  

12810 Holiday Drive NE 

Kirkland WA 98034 

evinrude131@frontier.com 

Sent from my iPhone 
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Allison Zike

From: Dave Bechtel <dave@bfmar.com>

Sent: Monday, March 11, 2019 6:45 PM

To: Allison Zike

Subject: SUB 16-01774

SUB 16-01774 

 
Hi Alison, 

             Below is all of my contact information.  I live adjacent to this Plat, I'm the flag 
lot to the West of SUB16-01744.  The neighbor on the East side of this Plat showed me 

a  

drawing similar to the one you have posted on the property which is raising some 
concerns: 

 
1  My first concern is that I do not see any evidence of a recent survey on the property 

in the form of markers, tags, posts or nailed medallions on the street.  Wouldn't those 
be evident? 

 
2  It appears that the proposed driveways encroach on the flag pole portion of my 

property.  Is this considered some type of easement to the developer? Do I have any 
property rights regarding infringement on this portion of the lot? It would seem that 

there could be times of use where I would be denied clear access to the property. 
 

3  Due to the Previous Cease and Desist order from Kirkland to the property owner does 
this mean there will be added oversight during the construction process? The owner of 

the property strikes me as the kind of guy who thinks it is easier to ask for forgiveness 

rather than permission and the possibility of an "accidental" complete clear cut (or 
something) s seems possible.   

 
4  The property line between my house and the new development is not clear.  For 

example, the shared South corner line that runs N-S is not a continuous line. 
 

5  It is my understanding that my driveway is an easement from the property to the 
West of me.  Are all of these easements maintained the same following this 

development? 
 

Would it be possible to get a pdf of the same drawing you have posted on the 
property?  Since it is an AutoCad drawing it would be great if some of the extraneous 

layers are turned off in order to make a clearer presentation of property lines, existing 
dwellings, etc.  Thanks,  Dave Bechtel 

 

Dave Bechtel (Owner of flag lot to West) 
7429 NE 129th St 

Kirkland 
mobile  206 276 4087 
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e-mail   dave@bfmar.com 
 

--  

Bluefin Marine 

Marine generator & propulsion controls design and fabrication 

Variable speed drives - PLC/HMI Integration to Bridge 

Wago I/O - Beijer HMI - ABB & Danfoss Drives 

Mobile 206 276 4087 

www.bfmar.com 
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Alllson Zike 
Planning and 0ulldlng ocpartrnent 
City of Kirkland 

173 5th Ave, Klrklond, WA 98033 

Re: KS OASIS SHOHT PLAT, CASE NO. SUB16·01774 at 7435 NC 129" St, Kirk/and WA. 

Dear Allison, 

March 18, 2019 

We are writing to strenuously object to the planned short plat subdivision and 5-home devclop,ne-nt referenced above. 
Our request Is t..hat the development ap~ication be denied. Short o f that, we request the approwl for the development 

be delayed. If your te.,1m declines to deny the application or d~lay it, we. asl< for the opportunity to re.quest that 

reasonable modifications be made to the plans 10 minimallze the negative effects of develop1ru?nt on the community, 

The reasons we object to the s'lOn plat subdiviSion and planned development o f S homes are as lollows: 

• The prior acllons o f the applCant, 2elfira White, has siven lhe community grave concern about her respect for the law. 
for Kirkland bulld1ng codes and common decency. Shortly after acquiring the p1operty Mrs. Whit~ had dump trucks full 
of dlr1 unload many thous;.,ndsof pounds of non-<0mpllont soil Into the property The dump 1rucks Mrs. White hired for 
this lllcgol oct oporlltcd In the dork afta, 6pm trucks ond Mlcd ln dirt l'lround trees, damaging their hcr11th. In the 
p,ocess, the dump trucks b3cked Into utility pclcs and trees, causlns domogc. I also understand Ms. Whlto sobmhtcd 
many versions o f development plans that were repca1cdly ,oj octod by vour planning department t'lnd only flnolly 
submitted compete plans last month Any rcuon1blc 1>c,son would bo concerned about someone with such poor 
Judgement bulldlng S houses tight next door. 

• Our stretH - 129'" - is a vital Mlghborhood walkway lhat ahnost every neighbor uses to walk wt h their families 

including children, senior m izeM and dogs. Th-e construction of s new homes on this street will ruin thli; walkway during 
the lenglh of construction and diminish the walkwav after construction is compf-cte. 

• The subjett property is currently a green belt with o CClilOpy o f many large trees - over 3 dozen- that protect 

neighboring homes from falling tfees during windstorms. The fa rr1oval of many of these trees will expose the remaining 

t rees to the ful l force of wind during windstorms. The removal of trees and construction of S ho1res will also eliminate 

habitat that is now beins used to support wildlife including owls and woodpeckers. 

• 1 he planned development <ICX!s nothing to address the oeed for afford,.1b!e housing In Klrfdand. These homes will be 
listed for at least $800,000 (Md likely over $1 million) each. 

Wt :,re ,cvlowlnii our options to 1pp1y poli1lcal pressure nod 10 p1.11suc i111 the ovallablc legal op1lon5 to stop, dclov or 
modify 1hls 1>roposod development 

RegJrds, 
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Allison Zike 
Planning and 0uUding Ocpnrtment 
City of Kirkland 
l 23 5th Ave, Klrklond, WA 98-033 

Re: KS OASIS SHO1n PLAT, CA!£ NO SUBl6-0l774 <It 7435 NE 129" St, Klrkland WA 

Dear Allison, 

March 18, 2019 

We arc writing to strenuously object to the planned sll ort plat subdivision and S·homc d1Nelopmen1 referenced above. 

Our request is that the development application be denit'!d . Short of that, we request the approval for the developm ent 

be delayed. If your team decli.ies to deny the appllcation o r delay it, w e ask for the opportunity to request that 

reasonable modifications be rrade to the plans to minimalize the negative effects of development on the community. 

ihe reasons we object to the short pJat subdivision and planned development of 5 homes are as follows: 

• The prior actions of the .ippllcant, Zelfirct White, has eiv<m the community grave cooct'fn about her respect for the law, 
for Kirkland bulldmg codes and <ommon dece11cy. Shortly aft~r acquirine the property Mrs. Whh? had dump trucks full 
of din unload rrumv thousondsor pounds of non-com1>liont soll Into the property, The dump t1 utikS Mr).. White hired for 
this Illes.ii oct oporotcd In the dotk artor 6pm trucks ;,nd rilled In dirt around trees, damaging thch hcnlth. In tho 

process, tho dump trucks backed Into u1111ty poles and trees, causing dom:,gc. I also understand Ms. White ::ubmittod 
many versions o r development plans that were repeatedly rnjcctod bv vour planning dopar1mont nnd only flnnllv 
submitted compete plans last 1non1h. Anv reasonable person would be concerned .1bou1 someone w l1h such poor 
Judn('lmt•nt building 5 houS(!S r4Jht ne)(t door. 

• Our street -129111 
- Is a vital neighborhood walkway that almost every neighbor us~s to walk with their families 

induding chlld ,en, senior cJtizms and dogs. The r;onstrvction of 5 new hornes on 1his street will r Jin this walkway during 
the lenglh of oonstruction and di mini.sh the walkway after conslruction is complete. 

• lhe subject prope,ty is <urrently a green belt with a canopy of m any large ttees - ov,u 3 dozen - that pro tect 

neighboring homes from falling trees during windsto rms. The removal o f many of these t,ees wil expose the remaining 
t.rnes to the full force of wind Wring windstorms. The rem oval of trees and construct.ion of s homes will also eliminate 
habitat that is now being used to suppon w1tdllfe lnduding owls and woodpcdcc,s. 

• The planned development docs nothing 10 addres5, the need lor Jffordable hou.slng in Kirtland. l'hcs.c homes wlll be 
listed for at lcasl $800,000 {.ind llkety over $1 million) ot1ch. 

We tne l'Cvlcwlnu our opt ions to opply polltlenl preuuro nnd to 1wrsuc all the ovallablo leg11 option, to stop, delay or 
modllv thfs 1>ro1>0sot1 development. 

Regard~, 

v ar re, f?11, es 
1~11) t ~, ,,.,1, r /Jr /J ,_ 
)c.;rklo".I ..,f\ qr;o3~ 
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Alllson Zike 
Planning and Building Oepar-trnnnt 
Chy of Klrklond 
123 5th Ave, Klrklond, WA 98033 

Re: KS OASIS SHOl\r PUIT, CASC NO. SUB16·0l 774 •t 7435 NC 129• St. Kirkland WA. 

Dear Allison, 

M•rch 18. 2019 

We arc writing to s-trenuously object to the planned s.horl plat subdivision and S-home dt?Velopmenl referenced above. 
Our re-quest is that the development applic:-.ation be denied. Short of that, we 1equest the approval for the d evelopment 
be delayed. If your team decWies to deny the appllcatton or delay i t, we ask for the opportunity to request that 

reasonable. modifications be tn.1de to the plans to mlnimalize the negative effe<t.s of development on the community. 

The reasons we object to the s1ort plat subdivision and planned development of 5 homes are as iollows: 

• The prior ilctlons of the applCant~ Zelfira White, has given lhc community grave concern abouthet respe<:t for the law, 
fo r Kirkland bulldlnB codes ind common d~ency, Shortly aflct acquiring the property Mrs. While had dump trucks futl 
of dirt unload many thousondsof pounds c,f non~com1>llont soil Into the property. The dump trucks Mrs. White hired for 

this illc(lal net opcrotcd In tho dnrk after 6pm crocks Orld fdlcd In dirt oround crccs, damaging their hcolth, In the 
procO!.$, tho dump m,cks bocked Into utility Poles o,,d troos, causing damogo. I nlso ul\detS1,Jnd Ms. White submlttcd 
mnny versions or dovclopinont plans that were tepcatodly re jected by vour plannlng dcpa1 tmcnt ond only tlnolly 
$1.tbmlttcd compcto plons lust month Any reaso,,abl8 poison would be conccmod about someone with such poor 
Jvdgcmcnt bulldlng 5 housos right next door. 

• Our street - 129'11 - il• a vital neighborhood walkway that almost every neighbor u:ses to walk w• h their famllles 
induding chlldren, senior c.ititens and dogs. The consiruction of Snow homes on this street will ruin this wnlkway during 
the length of construction and 4l mlnish the walkway ,;1fter construction is complete. 

• The subjed property is C.Uffentty a gc-een belt with a canopy of manv large trees - over 3 dozen - that protect 
neighboring homes from falllng ttees during windstorms. The rernoval of many of these trees will expose the remaining 

tre-es to the full force or wind during windstorms. The removal of 1rees and construction of S ho1res will also eliminate 
habitat that is now being used to support wild!lfo ine:luding owls and woodpccke,s. 

• The planned development docs nothing to address the need ror aHordilble housing in Kirkland. These homos wilt be 
listed for at /oa~I SR00,000 (nnd likely over $1 million) coch. 

We ore rovlowinH our options to npply Politic.al pressure oncl to 1>ut.suo 1111 the nvalloble legal op1ioos to stop, dolov or 
modify this prol)()scd dovclop,..,.01 

Regards, 

< "- ~S5~ 
1 z..to 6 1 <.t •:.< ?t. ,.Jc 
l~,"-'A 
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Allison Zike 
Plitnnlng i lld Oulldlnn Oi;portnlM1 
City ol Kirkland 
l 23 5th Ave, KlrklMd, WA 9N011 

OC'ar' Allison, 

March l8, lO.I ~ 

w e are writing to sttenuoui;•y obJect to ~e plaiined .shon plat subdivisio n and S~home d~eJopment refe,e11ccd a Love. 
Our request is that the develo i,rnem .tppllcation be denied. Sharl of that we request the.approval for the dc-vc-lopment 
be delayed. If your team declines~ de.ny the a-ppllcatfo1• or delav ll, we ask fo< rhe opportunity to request that 

,easonable modificat ions be made to L~e pJans to rninlmollw the neg~tive effects of d!?Velopment on the comr'l"u.mlti; 

The reasons we object to the snort pfat iu:bdivislon .:ind planned developmenr of S homes are ~s killows: 

• ThC' prio, actions of th~ OpJ)llamf 7elflrn Wllllu-, ha~ ttivan d1r:: r.omn1utuiv gra\J~ COfl<em aboul hcu ,espect lot the l1nv, 
for Klrtiland building cod1•1,.111dcommnn d,tt~n,v1 Short IV ;ift1Jr ,) ((.lUlrlujl th• pro~rtv M"l Whll/1 h,J(I dun1p· 1, UiikS full 
of dltl UlllOad m.inv thO\l~.1,ufi, t), •\Qur\Ul ol lll>tM0"1J111nnt inll ln10 I h1• tll'\10•'''\'· f ht \101111.> t, u,,. M,11, Whlto hlrnd fo, 
this lllcgol 3cl operated In tlHt dMk AftM li1111, t,;o Ii•, m11J IIUetJ 111 d ,tt 11round 110,,-~ dJ1IT1i\,\H11t U\l~u j.(l.1IU1 fh Ulu 
process, the dump ttu(k\ l)~Lk,tf ll1tu uO!lly po111, Al'l(f lit,~\, (tl \lfo,!11( ••Mli.tijt' f i)l$O Ulld~U,tl'nd M, Wlmr, ~Uhl'!'\ll1i)(' 
manv versions of dovolopmnrl\ pl,'Uh Olli I WmJ~ 1•1111.1.Hudly rujuclad by vour ,nltmrno11 dooj1,,,w~111 f!H.l c.rnlv 1111ally 
submitted compote plM1, l,ht month. Anl{ t,t,Unnl'll)lf• rw1i.011 woulU Ur f.011c..imtO Gbout v,mN11v, with , 1Jrh 1w1,, 
Judgement bu!tdlng S ho11~,,~ ,l~h\ 11110 tlvo, 

• Our street - 12!11"- IS\1 \lltJI Af!{l.tlborhood walkw11y thul 11tmo, t ,ever'( ntlJ(hboi Wt'.'> \b 'iYMlt wll h thulr I om Illes 
including children, senio1 c:ltltt!/\$ .Jnd dogs the c.011.u ruclion ot S new homes on thb-streel wlll, 11Jn this. w.ilkway durlnR 
the length of constrnctlon and dimfnish the walkwav after construction 15 complete 

• The subject property l~ cUrretJt!v a Rreen be:lt with a c,11nopv of many targe trees-m,er .3 rinz.en -that protecl 
neighboring homes fron, fallfng trees during w111-t1s1orrni, The removal of many of these .ree.s wlll expose 11,e rernaininR 
t,e~s to the full force of wind d •Jring wlm:btorms, The rcmov;:il of t~h artd conslroctiott or S homus w/11 ;,lso elimim1tt> 

habit-i't that Is now being used 10 \Upport wildflle- ind udme owls and woodpeckers._ 

• The l>lanncd develop.non\ (fr.>~ uo\hlog 10 11ddu.1>~ lhu nufld ro, n1fotd,lhl(i hovc•nk tn khkltnll I hu~u hur'm,• wlll bet 
listed for ot lea~t $800,000 (.and mt.,IV ov,,, $ I mlll11)n) 1t111 l't 

We are rcvlawlug our optlum lo ftJ)J)ly poll1k.1I Olf,~ .. \11~ M(l t\1 j}\11'\Uo 1111 ctu, i1V1IJl1bfct IOJSAI Clf)UOl'I~ to Wfl), 1!11h1y o, 
rnodlfv this proposed dcvQkJfU'Y'01U 

R~gards, 
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Alltson Zike 
Plannlng &nd Oulfdlng Department 
City of Klrklond 
l 23 Sth Avo, Klrkloncl, WA 98033 

Ro: KS OASIS SHOilr PLAr, CA!E NO. SUBIG 01774 at 7435 NC 129" St, Klrklond WA 

March IS, 2019 

We are wri ting to strenuously object to the planned short plat subdivision and S~home development referenced above, 

Our request is that the development application be denied. Short o f that, we request the approval for the development 

be delayed . If your team d eclines to deny the application or delay it, we ask for the opportunity to request that 

reasonable modifications be rr(lde to the plans to minimallw the negative effects of development on the community. 

l'he reasons we object to the short plat subdivision and plaMed development of S homes are as ;ollows: 

• The prior octiot)S of the oppllcant, Zelfira White, has given the community grave concern about her respect for the low, 
for Kirkland buildh,g codes .ind common decency. Shortly a her acquiring the property Mrs. Whit,J hod dump trucks full 

of dir1. unlond many thousands of pounds of llOn-compUaru soil into the property. The dump trudcs M,s. Whim hired for 
th1, 11tcgof act oporotod In the dork a her 6pm t<ucks and flltod In dirt around ttecs, damaging their health. tn the 
procells, tho dump ttucks bilcked Into utility poles and 1,ocs, c:iuslns dnmagt. I also undersu,nd Ms. While submitted 
many versions of development plans chat were rc1>eotodly rcJccltd by your planntng de~rtmentand o,,ly fln:,lly 
submlltcd compote plons lost ,no,uh. Any ,cosonoblc person would be concarncct lJbovt M>mconc whh such poor 
judgement bulldlnu S houses tlMht next door. 

• Our street- 129u. - is a vital ~ighborhood walkwoy that almost every neighbor uses 10 walk with their families 
inc.ludlng chlklren, senior citizens and dogs. The construction o r 5 new hofnes on this street wlll rJln this walkway during 
the length of constroctlon and diminish the walkway after constructJon Is complete. 

• The subject property Is currentJy a green be.It wrth a canopy of many large trees - over 3 dozen - Lhat protect 
neighboring homes from fa!llng tJees during windstorms. The removal of many of these trees will expose the remaining 

trees to the full forc.e of wind during windstorms. The removal of trees and construction of S homes wlU also eliminate 
habitat tha1 is now being used to support wildlife includfng owls and woodpeckers. 

• The planned development docs nothing to addreu the need fo r affordable housing In l(lrkland, These homes will be 
listed for at ICt1st $800,000 (.ind hkcly aver $1 mllllon) cc,ch. 

We ore reviewing our options 10 npply pol/11cal p,~slourc :i11d to pursue all the nvallablc legal op1l00s tQ stor>, dcloy or 
modify 1hls propased dovolopmcnt. 

Regards, 
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Allison Zike

From: Stephanie Develle <stephanie.develle@gmail.com>

Sent: Monday, March 18, 2019 5:16 PM

To: Allison Zike

Subject: Fwd: SUB16-01774, 7435 NE 129th St, Comment

Follow Up Flag: Follow up

Flag Status: Flagged

-------- Forwarded message --------- 

From: Stephanie Develle <stephanie.develle@gmail.com> 

Date: Mon, Mar 18, 2019 at 2:55 PM 

Subject: SUB16-01774, 7435 NE 129th St, Comment 

To: <a.zike@kirklandwa.gov> 

Cc: James Develle <jdevelle@hotmail.com> 

 

Dear Ms. Zike, 

Our property and home at 12815 - 76th Ave NE share part of the boundary with the lot at 7435 NE 129th St -- we are to 

the east. We have 3 comments. 

1. How would storm water drain? We were approached by the owner about an easement for a drainage pipe under our 

backyard which we cannot do, because it would require taking out most of our beautiful big trees. Furthermore, the 

pipe would empty into a hollow which already is too wet in the winter for the trees that grow there.  

2. Has the lot been surveyed? There were 2 men out in April 2016 who said they were surveyors, but I could not find any 

record of a surveying license under the names they gave me. 

3. How would the subdivided lots be accessed by vehicles? We have heard there will be a road on the eastern side of the 

lot, which would have quite an impact on our property. 

Thank you, Stephanie and James Develle 
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Allison Zike

From: Biff Lenihan <biff.lenihan@rescuevoice.com>

Sent: Sunday, March 17, 2019 5:37 PM

To: Allison Zike

Subject: Fwd: Sub16-01774.

Follow Up Flag: Follow up

Flag Status: Flagged

 

---------- Forwarded message --------- 

From: Biff Lenihan <biff.lenihaniii@gmail.com> 

Date: Sun, Mar 17, 2019 at 5:32 PM 

Subject: Fwd: Sub16-01774. 

To: Biff Lenihan <biff.lenihan@rescuevoice.com> 

 

 

---------- Forwarded message --------- 

From: Biff Lenihan <biff.lenihaniii@gmail.com> 

Date: Sun, Mar 17, 2019, 5:30 PM 

Subject: Fwd: Sub16-01774. 

To: Biff Lenihan <biff.lenihan@rescuevoice.com> 

 

 

---------- Forwarded message --------- 

From: Biff Lenihan <biff.lenihaniii@gmail.com> 

Date: Sun, Mar 17, 2019, 5:29 PM 

Subject: Sub16-01774. 

To: <azike@kirklandwa.gov> 

 

When the application was received buy Kirkland in 2016 4 permits, the owner started clearing property immediately, as 

well as bringing in 25 dump trucks full of sub standard dirt. I got involved with Kirkland and they stopped the owner from 

developing the property in 2016. the problem I want to point out is the canopy lid here in Kirkland and what it would do 

with a storm with those trees taken out. Also I'm concerned with a slides that have been taking place with a ravine just 

west of us on the McDonald property Platt. It's not that I want to stop progress, but this particular property is the home 

of many animals. Owls, woodpeckers, deer, coyotes, squirrels, and many other small creatures. It is my opinion in order 

to build on this property, that thousands of yards a backfill would have to be brought in. There is also and easement that 

I grant for the property behind me. I believe that would impact the property line. I would hope that Kirkland would do 

more due diligence examining the property at this park like property. thanks. Biff and Sonja lenihan. 12824 holiday drive 

Northeast, Kirkland. Biff. Lenihan@rescuevoice.com 

 

 

 

--  

Biff Lenihan  
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1420 NW Gilman Blvd. #2653 Suite 2 

Issaquah, WA 98027 

Cell - (206) 255-0100 

866-992-6569 Ext 803 

www.rescuevoice.com 

Peace to your house 
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Allison Zike

From: Chris Whitmer <whitmec@gmail.com>

Sent: Monday, March 18, 2019 4:13 PM

To: Allison Zike

Subject: Comments to permit number SUB16-01774

Follow Up Flag: Follow up

Flag Status: Flagged

Ms. Zike; 

 

I’d like to provide my comments for the subject permit for a five parcel shot plat off 129th in the Finn Hill neighborhood. 

 

First I’d like to understand and remind that there was a cease and desist order on that property for a very long time due 

to a previous infraction.  It’s not clear when that judgment was cleared and this latest application to proceed because 

there appears to be no record of the clearing of that cease order.  Are there further details on that judgement so this 

could proceed?  I’d hate to think that cease and desist order was somehow forgotten.   

 

 

• Clearly the property has significant old growth trees and appreciable vegetation.  It’s not clear by the drawings 

how the requestor could reasonably adhere to the Holmes Point Overlay and still have sufficient space to 

protect the trees and still get equipment and materials in and out of the site.     

• With the added removal of the trees and vegetation, there is a significant topographical grade in the area that 

seems would require a significant amount of backfill to make the sites builtable.  It seems that there is a direct 

potential to land slide for not only the site but the impacts to 129th.  Having 129th rendered impassible due to 

the road bed failing due to slide would negatively impact those who live on 76th Ave NE.  I don’t think the 

current geotechnical report address what could impact a slide could have to 129th.    

• There is currently no traffic impact study.  Having four additional homes in that area would certainly require 

upgrades to the street and sewer system.  Is there a plan to study that?  This area of Finn hill has been under 

unprecedented development and with all other permits, a traffic impact was provided. 

 

Finally, I just like to offer a personal observation about Kirkland as a whole.  One of the keen aspects that brought me to 

this area was the low key, quiet, woodsy atmosphere of the area.  I don’t know if you have visited the site in person, but 

I think you’d reasonably say there is no room for four more houses. Like so many other developments up here on Finn 

Hill that are eating up the character and older growth tree cover, I doubt there is anything anyone can say that will make 

a difference.  Kirkland will keep offering up its trees and green to developers who want to make a buck.  But please 

consider what happens when the developers are long gone.  Sure you will have your tax revenue, but you will go the 

way of Northgate or Renton and be completely covered with high density homes that offer none of the values that have 

brought many to Kirkland. 

 

Thank you for your time and consideration. 

 

Chris Whitmer 

whitmec@gmail.com 

425-503-5389 
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LOT 5: 

REPLACED DRIVEWAY 
995SF 

EXISTING PATIO 
TO.SE REMOVED 

,. 197 SF 

EXISTING BUILDING 
TO REMAIN 

1.388 SF 

/ 

'1:XIJTING PATIO 
TO REMAIN a 

1.436J F 

"' 

LOT SIZE: 18.707 SF 7435 NE 129TH ST LOT 5 ZONING COMPLIANCE EXHIBIT 

PNA REQUIRED: 4,676.9 SF 

FAR ALLOWED: 9,353.9 SF 
EXISTING FAR: 2,776 SF 
BASEMENT: 1388 SF 
FIRST FLOOR:1388 SF 

LOT COVERAGE ALLOWED: 4,270.8 SF 
(3,300 SF+ 10% OF LOT AREA OVER 9,000 SF) 

LOT COVERAGE PROPOSED: 
REPLACED DRIVEWAY: 
EXISTING CARPORT: 
EXISTING BUILDING: 
EXISTING PATIO TO REMAIN : 

995 SF 
413 SF 

1,388 SF 
1.436 SF 
4,232 SF 

EXISTING PATIO TO BE REMOVED: 197 SF 

SCALE: 1ft = 20' 
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1.0 Introduction 

COBALT 
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In accordance with your authorization, Cobalt Geosciences, LLC (Cobalt) has completed a geotechnical 
investigation for the proposed five-lot residential plat located at 7435 NE 129th Street in Kirkland, 
Washington (Figure 1). 

The purpose of the geotechnical investigation was to identify subsurface conditions and to provide 
geotechnical recommendations for foundation design, stormwater management, earthwork, soil 
compaction, and suitability of the on-site soils for use as fill. 

The scope of work for the geotechnical evaluation consisted of a site investigation followed by engineering 
analyses to prepare this report. Recommendations presented herein pertain to various geotechnical 
aspects of the proposed development, including foundation support of the new buildings, slope stability, 
and pavement design. 

2.0 Project Description 

The project includes subdivision of the existing parcel followed by construction of four new multi-story 
residences, access roadways, utilities, and landscaped regions. An existing residence will remain in place. 
The new buildings will be situated in the northern portion of the property. 

Anticipated building loads are expected to be light and site grading will include cuts and fills on the order 
of 6 feet or less. We should be provided with civil and structural plans as they become available for review 
so that we may update our recommendations, if necessary. 

3.0 Site Description 

The site is located at 7435 NE 129th Street in Kirkland, Washington (Figure 1). The property consists of 
one rectangular shaped parcel (No. 4055700810) with a total area of 61,855 square feet. 

The southern portion of the property is developed with a single family residence with daylight basement 
(facing south) and several accessory buildings. A gravel access driveway extends onto the property from 
NE 129th Street along the west side of the property. The remainder of the property is undeveloped and 
vegetated with grasses, ferns, ivy, blackberry vines, along with Cedar, Alder, Maple, and Fir trees. 

The site slopes gently to moderately downward from west to east with magnitudes ranging from 5 to 25 
percent and relief of about 20 feet. There is a steep to very steep slope near the southern property line 
and extending downward to the south and southeast into a ravine system. The slope is about 180 feet in 
height and has magnitudes ranging from 40 to 80 percent. The existing residence is situated 
approximately 20 feet from the top of the steep slope. 

The site is bordered to the north by NE 129th Street, to the east and west by residential properties, and to 
the south.by a ravine. 

POBox82243 
Kenmore, WA 98028 
coba\tgeo@ ~m ai I.com 
206-331-1097 
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4.0 Field Investigation 

4.1.1 Site Investigation Program 
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The geotechnical field investigation program was completed on November 23, 2018 and included drilling 
and sampling two hollow stem auger borings within the property for subsurface analysis. 

Disturbed soil samples were obtained during drilling by using the Standard Penetration Test (SPT) as 
described in ASTM D-1586. The Standard Penetration Test and sampling method consists of driving a 
standard 2-inch outside-diameter, split barrel sampler into the subsoil with a 140-pound hammer free 
falling a vertical distance of 30 inches. The summation of hammer-blows required to drive the sampler 
the final 12-inches of an 18-inch sample interval is defined as the Standard Penetration Resistance, or N­
value. The blow count is presented graphically on the boring logs in this appendix. The resistance, or "N" 
value, provides a measure of the relative density of granular soils or of the relative consistency of cohesive 
soils. 

The soils encountered were logged in the field and are described in accordance with the Unified Soil 
Classification System (USCS). 

A Cobalt Geosciences field representative conducted the explorations, collected disturbed soil samples, 
classified the encountered soils, kept a detailed log of the explorations, and observed and recorded 
pertinent site features. 

The results of the boring sampling and laboratory analyses are presented in Appendix C. 

5.0 Soil and Groundwater Conditions 

5.1.1 Area Geology 

The site lies within the Puget Lowland. The lowland is part of a regional north-south trending trough that 
extends from southwestern British Columbia to near Eugene, Oregon. North of Olympia, Washington, 
this lowland is glacially carved, with a depositional and erosional history including at least four separate 
glacial advances/retreats. The Puget Lowland is bounded to the west by the Olympic Mountains and to 
the east by the Cascade Range. The lowland is filled with glacial and non-glacial sediments consisting of 
interbedded gravel, sand, silt, till, and peat lenses. 

The Geologic Map of King County, indicates that the site is near the contacts between Vashon Glacial Till 
and Vashon Advance Outwash. 

Vashon Glacial Till is typically characterized by an unsorted, non-stratified mixture of clay, silt, sand, 
gravel, -cobbles and boulders in variable quantities. These materials are typically dense and relatively 
impermeable. The poor sorting reflects the mixing of the materials as these sediments were overridden 
and incorporated by the glacial ice. 

Vashon Advance Outwash consists of fine to medium grained sand with minor gravel and local interbeds 
of silt and clay. These materials are usually permeable and are typically dense to very dense. Vashon 
Advance Outwash typically underlies Vashon Glacial Till. 

PO Box82243 
Kenmore, WA 98028 
coba]lgeo@gmail .com 
206-331-1097 
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Boring Explorations 
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Boring B-1 encountered an approximate 12-inch-thick layer of topsoil and vegetation underlain by 
approximately 11 feet of medium dense to very dense, silty-fine to medium grained sand with gravel 
(Glacial Till). This layer was underlain by dense to very dense, fine to medium grained sand trace gravel 
(Advance Outwash), which continued to the termination depth of the boring. 

Boring B-2 encountered an approximately 12-inch-thick layer of topsoil and vegetation underlain by 
approximately 3 feet of medium dense to dense, silty-fine to medium grained sand with gravel (Glacial 
Till). This layer was underlain by medium dense to very dense, fine to medium grained sand trace gravel 
(Advance Outwash), which continued to the termination depth of the boring. 

Overall Geologic Conditions 

The site is situated near the top of a ravine system that extends downward toward the west (overall). As is 
fairly typical in the Puget Sound region, glacial till overlies advance outwash and in this case, the glacial 
till is relatively thin. We anticipate that Pre-Fraser Deposits underlie the Vashon Advance Outwash; 
however, the likely elevation of this contact is between 50 and 100 feet. 

5.1.2 Groundwater 

Groundwater was not encountered in either boring. Based on our observations, we do not anticipate that 
large volumes of groundwater will be encountered at the site. There is a slight chance that perched 
groundwater may develop between weathered and unweathered glacial till, generally within 8 feet of 
existing elevations. 

Water table elevations often fluctuate over time. The groundwater level will depend on a variety of factors 
that may include seasonal precipitation, irrigation, land use, climatic conditions and soil permeability. 
Water levels at the time of the field investigation may be different from those encountered during the 
construction phase of the project. 

6.o Geologic Hazards 

6.1 Steep Slope Hazard 

Critical area ordinances designate slopes with magnitudes greater than about 40 percent and vertical 
relief of at least 10 feet as potentially geologically hazardous (steep slope/landslide hazards). Additional 
criteria include areas where landslide activity has taken place historically or where there is evidence of 
slope movements. Slope areas underlain by permeable soils overlying impermeable soils often exhibit 
landslide activity. 

There are steep to very steep slopes along southern margin of the property extending off site into adja~ent 
properties. These slopes have magnitudes of 40 to Bo percent and topographic relief of about 180 feet. 

The following are excerpts from Chapter 85 of the Kirkland Municipal Code which pertain to landslide 
hazard areas. We have added comments after relevant code items. 

PO Box82243 
Kenmore, WA 98028 
~eo@gmail.com 
206-331-1097 
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3. Landslide Hazard Areas - Both of the following: 

COBALT 
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a. High Landslide Hazard Areas - Areas sloping 40 percent or greater, areas subject to previous 
landslide activities and areas sloping between 15 percent and 40 percent with zones of emergent 
groundwater or underlain by or embedded with impermeable silts or clays. 

b. Moderate Landslide Hazard Areas - Areas sloping between 15 percent and 40 percent and 
underlain by relatively permeable soils consisting largely of sand and gravel or highly competent 
glacial till. 

The site is undeda.iJ.1. by relatively uense soils; however, the sit and adjacent areas have sl0f,!e !Uagn.itudes 
greater than 4 percen:L Tliere is nu , -vide11ce of emeq;:enl gtoundwaler. Site rn ets cl"ite ia f Hig1\ 
Landslide Hazard areas although overall stability is consistent with Moderate Landslide Hazard Areas. 

2. A geotechnical investigation, prepared by a qualified geotechnical engineer or engineering geologist, 
to determine if a landslide hazard area or seismic hazard area exists on the subject property. 

Part of tMs report: it is our O.Pinion tliat the site contains slopes with .relatively low Ukelihood for hmdslide 
potential. There are no seismi hazards are present at the site based on the high density of the subsurface 
soils. 

3. A geotechnical report, prepared by a qualified geotechnical engineer or engineering geologist, 
showing and including the following information: 

a. A description of how the proposed development will or will not affect slope stability, surface 
and subsurface drainage, erosion, and seismic hazards on the subject and adjacent properties. 

ased on ous r view, the 1)!'.QJJOSal will n · ·itica1 are the site or adjacent ar as 
t-ovideu the w · · 1e1fotmed in a.cco etiodi · monitorin b tJte 

after co · · · n. This 
will rettmre the erosion control measures. -vegetation placement and well as 
det&minatiou <l Jementation of construction ad:in limits that ai;e th uired to 
allow for site. development. 

b. Evidence, if any, of holocene or recent landsliding, sloughing, or soil creep. 

None observed. Likely minor to mode.rat soil cree:p observed within off-site slo_pes soutl1 of the 
existing residence. 

c. The location of springs, seeps, or any other surface expression of groundwater, and the location 
of surface water or evidence of seasonal runoff or groundwater. 

~ b 
th . t' 

precipita · is likely to migrat downward relatively quickly. recharging the more regional aquifei:. 
This aqui~ is likely more Lban 200 reet below the sile. 

POBox82243 
Kenmore, WA 98028 
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d. Identification of existing fill areas. 

COBALT 
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None oh ·e)·ved. Likely fil) around tbe existing residence from grading activ:i:tles associated with the 
construction of that residence. Possible oversteepened s1ope areas near the top of the lope due to 
landscaping and/or fill placement over time. 

e. Soil description in accordance with the United Soil Classification Systems. 

See remainder of repmt. Site is under1ain by a thin layer of glacial till (USCS SM) which overlies 
adva11c.e ott'l-Wash (USCS SP). 

f. Depth to groundwater and estimates of potential seasonal fluctuations . 

.Possible e.rched ound ater within 8 feet of the exis 'n site e1evations between weathered and 
unweathered gla ··al till. 11 fa 11ow is considel:ed minor and possibly extends up to 5,foet below 
gra<le at times. 

g. Subsurface exploration logs that assess geologic hazards at the site, meaning that soil 
descriptions on the logs shall be in accordance with the Unified Soil Classification System. In 
addition, the logs shall also identify each of the geologic units encountered (e.g., fill, Vashon 
lodgement till, Vashon advance outwash). 

Jnclucl.ed on the · s. Soils are consistent with Vashon Glacial Till overl · Vashon 
Advance Outwash. 

h. If the subject property is located within 100 feet of a high landslide hazard area, then a current 
LiDAR-based shaded relief map of the project area and a discussion of the licensed geotechnical 
professional interpretation of this mapping must be provided. 

erosion. In thl t11 ravine h . ·earn activi s 
lilcely a result of groundwater/spring activity and seasonal precipitation. Resulting erosion is a 
combination of stream incision and mass wastage. along with soil creet> a]ong steeper slope. areas 
above the i;tream. No anomalies indicating Jarge scale r rational slides. were obseryetl in the. 
vicini't;y of the s ite. 

i. Results of a quantitative slope stability analysis for any project involving development within a 
horizontal distance "H" of a high landslide hazard area where "H'' is equal to the height of the slope 
within the high landslide hazard area or 50 feet, whichever is greater. The evaluation of slope 
stability under seismic conditions shall be based on a horizontal ground acceleration equal to one­
half of the peak horizontal ground acceleration with a two (2) percent in 50-year probability of 
exceedance as defined in the current version of the International Building Code. 

Included in Se •tion 6.4. Analyses indicate suitabl f clor of safety with regard to the proposed. 
construction and location of new residences. 

j. A discussion of the presence or absence of site features potentially indicative of historic 
landslide activity or increased risk of future, landslide activity. Such fea,tures include, but are not 
limited to, tree trunk deformation, emergent seepage, landslide scarps, tension cracks, reversed 
slope benches, hummocky topography, vegetation patterns, and area stormwater management 
practices. 

POBox82243 
Kenmore, WA 98028 
cob11lt11,eo@gmai'l.cm11 
206-331-1097 
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No emergent seepage, scarps, severe tree trunk deformation, tension cracks, or other evidence of 
slide activity was observed. ,Slave systems arc consistent with stable landforms created through 
natural erosion over time. 

k. Estimate of the magnitude of seismically induced settlement that could occur during a seismic 
event for any project involving development within a seismic hazard area. Estimation of the 
magnitude of seismically induced settlement shall be based on a peak horizontal ground 
acceleration based on a seismic event with a two (2) percent in so-year probability of exceedance as 
defined in the current version of the International Building Code. This requirement may be waived 
if it can be demonstrated that construction methods will mitigate the risk of seismically induced 
settlement such that there will be no significant impacts to life, health, safety and property . 

.Based on our expl rations and nearby ex1>l01·atlo11s by ol:h •rs, the site is underlain by Vashon 
Glacial Till and Vashon Advance Outwash which have a low to ve low 1i uefaction otential. 
Detailed analyses and special mitigation for seismic hazards are not warranted. Groundwater is 
likely more than 100 feel below the site. 

1. A summary or abstract of the geotechnical report for the property where the development 
activity is proposed. The abstract shall at a minimum include the type of hazard, extent of the 
hazard, hazard analysis and geologic conditions. 

The site is mapped within a 'medium r mixed' seismi fa,zard area. This designation is likely due. 
to the mapped geologic unit (Vashon Advance Out:wasb), which is comprised of fine to mediUill 
grained sand. Llquefaction often affects :;;and deposits with L w fines, specifi :ally with high 
groundwater levels. 

Based on th results of our site explorations, the sit is underlain by glacial till and t deptli by 
advance ontwash. Glacial till has a very low risk of li.guefactio11 or sei mi.c hazards. At this site. 
outwash is dense to vety dense and does not have a shallow groundwater table. Seismic hazards for 
the outwash are.also very low. Therefore. it is our opinion I.bat the pto'ect does no 1· uir s ecial 
mitigation. 

m. The geotechnical report shall state that the project can be undertaken safely as long as the 
measures/recommendations of the geotechnical report are incorporated into the project plans. 

111e >ro · ect can b constructed safel ·ovide · th recommendations in our rn ort are followed and 
verifi d periodically during: construction by the geotec.hnical engil:teer. 

4. Geotechnical recommendations, prepared by a qualified geotechnical engineer, for special 
engineering or other mitigation techniques appropriate to the hazard area along with an analysis of how 
these techniques will affect the subject and adjacent properties, including discussions and 
recommendations on the following: 

a. The present stability of the subject property, the stability of the subject property during 
construction, the stability of the subject property after all development activities are completed and 
a discussion of the relative risks and slide potential relating to adjacent properties during each stage 
· of development. · · · 

POBox82243 
Kenmore, WA 98028 
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Site is stable at this time. Recommendations for temporary excavations are in •lu<led in this report. 
The location of the new residential lots is suitable provided storm water nmoff is fully managed and 
vegetati , n is n ain tained a d/or repla ed on developed areas. Stal ility will n t b affected by 
construction provided runoff is conlTollcd. 

b. Location of buildings, roadways, and other improvements. 

See Figure 3 for current lot layout. See architectural plans for p roposed layouts. 

c. Grading and earthwork, including compaction and fill material requirements, use of site solids 
as fill or backfill, imported fill or backfill requirements, height and inclination of both cut and fill 
slopes and erosion control and wet weather construction considerations and/or limitations. 

Included in this repor t.. 

d. Foundation and retaining wall design criteria, including bearing layer(s), allowable capacities, 
minimum width, minimum depth, estimated settlements (total and differential), lateral loads, and 
other pertinent recommendations. 

Included.in this reporL 

e. Surface and subsurface drainage requirements and drainage material requirements. 

Included in this 1·ep01t. 

f. Assessment of seismic ground motion amplification and liquefaction potential. 

Included below. Liquefaction potential is ve1y low. 

g. Other measures recommended to reduce the risk of slope instability. 

h. Any additional information believed to be relevant by the geotechnical engineer preparing the 
recommendations or requested by the Planning Official. 

6.2 Erosion Hazard 

The Natut al Resomces Couservation Serwces (NRCS) maps for King County indicate that the site is 
underlain by Alderwood gravelly sandy loam (8 to 15 percent slopes). These soils would have a slight to 
moderate potential in a disturbed state. 

It is our opinion that soil erosion potential at this project site can be reduced through landscaping and 
surface water runoff control. Typically erosion of exposed soils will be most noticeable during periods of 
rainfall and may be controlled by the use of normal temporary erosion control measures, such as silt 
fences, hay bales, mulching, control ditches and diversion trenches. The typical wet weather season, with 
regard to site grading, is from October 31st to April 1st• Ero~ion control measures should be in place before 
the onset of wet weather. 
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6.3 Seismic Hazard 
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The overall subsurface profile corresponds to a Site Class D as defined by Table 1613.5.2 of the 2015 
International Building Code (2015 IBC). A Site Class D applies to an overall profile consisting of dense tQ 
very dense soils within the upper 100 feet. 

We referenced the U.S. Geological Survey (USGS) Earthquake Hazards Program Website to obtain values 
for Ss, S1, Fa, and Fu. The USGS website includes the most updated published data on seismic conditions. 
The site specific seismic design parameters and adjusted maximum spectral response acceleration 
parameters are as follows: 

PGA (Peak Ground Acceleration, in percent of g) 

Ss 125.20% of g 

S1 48.50% of g 

FA 1.00 

Fv 1.515 

Additional seismic considerations include liquefaction potential and amplification of ground motions by 
soft/loose soil deposits. The liquefaction potential is highest for loose sand with a high groundwater table. 
The relatively dense soil deposits that underlie the site have a low liquefaction potential. 

6.4 Slope Stability Analyses 

We performed slope stability analyses through a representational cross section through the existing steep 
slope area. Analyses were performed using data from the drilled borings and King County Imap 
topography. 

The commercially available slope stability computer program Geostase 4 was used to evaluate the global 
stability of the slope within the property extending into the property to the south. The slope stability was 
analyzed under static and seismic (pseudo-static method) conditions for the existing topography. 

The computer program calculates factors of safety for potential slope failures and generates the potential 
failure planes. This software calculates the slope stability under seismic conditions using pseudo-static 
methods. The stability of the described configuration was analyzed by comparing observed factors of 
safety to minimum values as set by standard geotechnical practice. 

A factor of safety of 1.0 is considered equilibrium and less than 1.0 is considered failure. The required 
factor of safety for global stability is 1.5 for static conditions and 1.1 for seismic conditions. In accordance 
with typical engineering standards, we used a seismic acceleration equal to one half of the horizontal peak 
ground acceleration. At this location, the PGA is 0.636 with one half equal to 0.318. 

We utilized SPT information along with field Torvayne shear testing to determine suitable soil parameters 
of the glacial till and advance outwash. The following estimated soil parameters were used in our 

· analyses: 
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Soil Description 

Glacial Till (SM) 

Advance Outwash (SP) 

Slope Stability Results 

Cross Section A to A' 

Unit Weight 

(pcf) 

120 

120 

Failure surface determined by program search 

Failure surface at residence/lot location 

COBALT 
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Cohesion Friction 

(psf) (degrees) 

500 36 

0 38 

Static Factor of Safety 0.32g Seismic Factor 
of Safety 

1.174 0.641 

2.382 1.133 

The analyses indicate suitable factors of safety for global stability at the location of the proposed building 
lots. While factors of safety are lower than required values near the slope face, there is no feasible 
mitigation to increase slope stability, nor is mitigation warranted. The natural slopes are adequately 
stable for current and lower magnitude seismic conditions and based on high soil densities of the 
underlying geologic units, the factors of safety observed are likely higher than shown above. 

These analyses do not determine safety during construction. Typically, construction activities are 
temporary and provided excavation recommendations from the geotechnical engineer are followed, the 
risk of failure can be managed through daily observation of stability. Please see temporary excavation 
section of this report for more information. 

7.0 DISCUSSION 

7.1.1 General 

The site is underlain by variable thicknesses of weathered and unweathered glacial till, which overlie 
relatively dense advance outwash. The proposed residential structures may be supported on shallow 
foundation systems bearing on medium dense or firmer native soils and structural fill placed on suitable 
native soils. 

While there are steep and very steep slopes within and adjacent to the property, the slope areas are 
adequately stable and will not be adversely affected by the proposed development. Site runoff, both 
temporary and permanent, must be fully controlled in order to maintain surface stability and limit soil 
erosion on slope areas. 
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Widespread infiltration of stormwater runoff is not feasible at the site. The site is underlain by areas of fill 
and at depth by weathered and unweathered glacial till. Permeable pavements may be utilized for flow 
control in the northern half of the property, if necessary. 

8.o Recommendations 

8.1.1 Site Preparation 

Trees, shrubs and other vegetation should be removed prior to stripping of surficial organic-rich soil and 
fill. Based on observations from the site investigation program, it is anticipated that the stripping depth 
will be 6 to 18 inches. Deeper excavations will be necessary below large trees, former foundation 
elements, and in any areas underlain by undocumented fill materials. 

The native soils consist of silty-sand with gravel and at depth, poorly graded sand with gravel. The native 
soils may be used as structural fill provided they achieve compaction requirements and are within 3 
percent of the optimum moisture. Some of these soils may only be suitable for use as fill during the 
summer months, as they will be above the optimum moisture levels in their current state. These soils are 
variably moisture sensitive and may degrade during periods of wet weather and under equipment traffic. 

Imported structural fill should consist of a sand and gravel mixture with a maximum grain size of 3 inches 
and less than 5 percent fines (material passing the U.S. Standard No. 200 Sieve). Structural fill should be 
placed in maximum lift thicknesses of 12 inches and should be compacted to a minimum of 95 percent of 
the modified proctor maximum dry density, as determined by the ASTM D 1557 test method. 

8.1.2 Temporary Excavations 

Based on our understanding of the project, we anticipate that the grading could include local cuts on the 
order of approximately 4 feet or less for foundation, driveway, and utility placement. Any deeper 
excavations should be sloped no steeper than 1.5H:1V (Horizontal:Vertical) in loose native soils (if 
present), 1H:1V in medium dense native soils, and 3/4H:1V in dense to very dense native soils. If an 
excavation is subject to heavy vibration or surcharge loads, we recommend that the excavations be sloped 
no steeper than 2H:1V, where room permits. 

Temporary cuts should be in accordance with the Washington Administrative Code (WAC) Part N, 
Excavation, Trenching, and Shoring. Temporary slopes should be visually inspected daily by a qualified 
person during construction activities and the inspections should be documented in daily reports. The 
contractor is responsible for maintaining the stability of the temporary cut slopes and reducing slope 
erosion during construction. 

Temporary cut slopes should be covered with visqueen to help reduce erosion during wet weather, and the 
slopes. should be closely monitored until the permanent ret3:ining systems or slope configurations are 
complete. Materials should not be stored or equipment operated within 10 feet of the top of any 
temporary cut slope. 

Soil conditions may not be completely known from the geotechnical investigation. In the case of 
temporary cuts, the existing soil conditions may not be completely revealed until the excavation work 
exposes the soil. Typically, as excavation work progresses the maximum inclination of temporary slopes 
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will need to be re-evaluated by the geotechnical engineer so that supplemental recommendations can be 
made. Soil and groundwater conditions can be highly variable. Scheduling for soil work will need to be 
adjustable, to deal with unanticipated conditions, so that the project can proceed and required deadlines 
can be met. 

If any variations or undesirable conditions are encountered during construction, we should be notified so 
that supplemental recommendations can be made. If room constraints or groundwater conditions do not 
permit temporary slopes to be cut to the maximum angles allowed by the WAC, temporary shoring 
systems may be required. The contractor should be responsible for developing temporary shoring 
systems, if needed. We recommend that Cobalt Geosciences and the project structural engineer review 
temporary shoring designs prior to installation, to verify the suitability of the proposed systems. 

8.1.3 Erosion and Sediment Control 

Erosion and sediment control (ESC) is used to reduce the transportation of eroded sediment to wetlands, 
streams, lakes, drainage systems, and adjacent properties. Erosion and sediment control measures 
should be implemented and these measures should be in general accordance with local regulations. At a 
minimum, the following basic recommendations should be incorporated into the design of the erosion 
and sediment control features for the site: 

• Schedule the soil, foundation, utility, and other work requiring excavation or the disturbance of the 
site soils, to take place during the dry season (generally May through September). However, provided 
precautions are taken using Best Management Practices (BMP's), grading activities can be completed 
during the wet season (generally October through April). 

• All site work should be completed and stabilized as quickly as possible. 

• Additional perimeter erosion and sediment control features may be required to reduce the possibility 
of sediment entering the surface water. This may include additional silt fences, silt fences with a 
higher Apparent Opening Size (AOS), construction of a berm, or other filtration systems. 

• Any runoff generated by dewatering discharge should be treated through construction of a sediment 
trap if there is sufficient space. If space is limited other filtration methods will need to be 
incorporated. 

8.1.4 Foundation Design 

The proposed single-family residences may be supported on shallow spread footing foundation systems 
bearing on undisturbed medium dense or firmer native soils or on properly compacted structural fill 
placed on the suitable native soils. If structural fill is used to support foundations, then the zone of 
structural fill should extend beyond the faces of the footing a lateral distance at least equal to the 
thickness of the structural fill. 

For shallow foundation support, we recommend widths of at least 18 and 24 inches, respectively, for 
continuous wall and isolated column footings supporting the proposed structure. Provided that the 
footings are supported as recommended above, a net allowable bearing pressure of 3,000 pounds per 
square foot (psf) may be used for design. 
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A 1/3 increase in the above value may be used for short duration loads, such as those imposed by wind 
and seismic events. Structural fill placed on bearing, native subgrade should be compacted to at least 95 
percent of the maximum dry density based on ASTM Test Method D1557. Footing excavations should be 
inspected to verify that the foundations will bear on suitable material. 

Exterior footings should have a minimum depth of 18 inches below pad subgrade (soil grade) or adjacent 
exterior grade, whichever is lower. Interior footings should have a minimum depth of 12 inches below pad 
subgrade (soil grade) or adjacent exterior grade, whichever is lower. 

If constructed as recommended, the total foundation settlement is not expected to exceed 1 inch. 
Differential settlement, along a 25-foot exterior wall footing, or between adjoining column footings, 
should be less than ½ inch. This translates to an angular distortion of 0.002. Most settlement is 
expected to occur during construction, as the loads are applied. However, additional post-construction 
settlement may occur if the foundation soils are flooded or saturated. All footing excavations should be 
observed by a qualified geotechnical consultant. 

Resistance to lateral footing displacement can be determined using an allowable friction factor of 0.40 
acting between the base of foundations and the supporting subgrades. Lateral resistance for footings can 
also be developed using an allowable equivalent fluid passive pressure of 275 pounds per cubic foot (pcf) 
acting against the appropriate vertical footing faces (neglect the upper 12 inches below grade in exterior 
areas). 

The allowable friction factor and allowable equivalent fluid passive pressure values include a factor of 
safety of 1.5. The frictional and passive resistance of the soil may be combined without reduction in 
determining the total lateral resistance. A 1/3 increase in the above values may be used for short duration 
transient loads. 

Care should be taken to prevent wetting or drying of the bearing materials during construction. Any 
extremely wet or dry materials, or any loose or disturbed materials at the bottom of the footing 
excavations, should be removed prior to placing concrete. The potential for wetting or drying of the 
bearing materials can be reduced by pouring concrete as soon as possible after completing the footing 
excavation and evaluating the bearing surface by the geotechnical engineer or his representative. 

8.1.5 Stormwater Management 

The site is underlain by glacial till which typically has a very low permeability. While advance outwash is 
comprised of sand, and has a moderate to high permeability, the depth to the advance outwash appears to 
be prohibitive for shallow infiltration system emplacement. Furthermore, the close proximity of the site 
to steep slope areas is not suitable for infiltration of runoff. 

We conducted a small-scale Pilot Infiltration Test (PIT) in an excavation adjacent to B-1 at a depth of 3 
feet below grade. Following saturation, falling head testing, and application of correction factors, the 

· measured/design infiltratfon rate was 0.25 inches/hour. Some of the infiltration observed was 
unavoidable lateral migration through weathered glacial till. 

The Washington State Department of Ecology (DOE) states that infiltration in soils with permeability of 
less than 0.3 inches/hour is not recommended and/or potentially infeasible. We recommend direct 
connection of stormwater infrastructure from new roof areas to the City storm system. 
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We recommend that the upper 12 inches of the existing fill and/or native soils within slab areas be re­
compacted to at least 95 percent of the modified proctor (ASTM D1557 Test Method). 

Often, a vapor barrier is considered below concrete slab areas. However, the usage of a vapor barrier could 
result in curling of the concrete slab at joints. Floor covers sensitive to moisture typically requires the 
usage of a vapor barrier. A materials or structural engineer should be consulted regarding the detailing of 
the vapor barrier below concrete slabs. Exterior slabs typically do not utilize vapor barriers. 

The American Concrete Institutes ACI 360R-06 Design of Slabs on Grade and ACI 302.1R-04 Guide for 
Concrete Floor and Slab Construction are recommended references for vapor barrier selection and floor 
slab detailing. 

Slabs on grade may be designed using a coefficient of subgrade reaction of 180 pounds per cubic inch {pci) 
assuming the slab-on-grade base course is underlain by structural fill placed and compacted as outlined in 
Section 8.1. 

A perimeter drainage system is recommended unless interior slab areas are elevated a minimum of 12 
inches above adjacent exterior grades. If installed, a perimeter drainage system should consist of a 4 inch 
diameter perforated drain pipe surrounded by a minimum 6 inches of drain rock wrapped in a non-woven 
geosynthetic filter fabric to reduce migration of soil particles into the drainage system. The perimeter 
drainage system should discharge by gravity flow to a suitable stormwater system. 

Exterior grades surrounding buildings should be sloped at a minimum of one percent to facilitate surface 
water flow away from the building and preferably with a relatively impermeable surface cover 
immediately adjacent to the building. 

8.1.7 Groundwater Influence on Construction 

Groundwater was not encountered in the borings. There is a chance that perched groundwater will be 
encountered during construction. We anticipate that perched groundwater would be encountered 
between 5 and 8 feet below grade during late winter and early spring months. 

If groundwater is encountered, we anticipate that sump excavations and small diameter pumps systems 
will adequately de-water short-term excavations, if required. Any system should be designed by the 
contractor. We can provide additional recommendations upon request. 

8.1.8 Utilities 

Utility trenches should be excavated according to accepted engineering practices following OSHA 
(Occupational Safety and Health Administration) standards, by a contractor experienced in such work. 
The contractor is responsible for the safety of open trenches. Traffic and vibration adjacent to trench 
walls should be reduced; cyclic wetting and drying of excavation side slopes should be avoided. 
Depending upon the location and depth of some utility trenches, groundwater flow into open excavations 
could be experienced, ~specially during or shortly ~ollowing periods of precipitl!-tion. 
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In general, sandy and silty soils were encountered at shallow depths in the explorations at this site. These 
soils have low cohesion and density and will have a tendency to cave or slough in excavations. Shoring or 
sloping back trench sidewalls is required within these soils in excavations greater than 4 feet deep. 

All utility trench backfill should consist of imported structural fill or suitable on site soils. Utility trench 
backfill placed in or adjacent to buildings and exterior slabs should be compacted to at least 95 percent of 
the maximum dry density based on ASTM Test Method D1557. The upper 5 feet of utility trench backfill 
placed in pavement areas should be compacted to at least 95 percent of the maximum dry density based 
on ASTM Test Method D1557. Below 5 feet, utility trench backfill in pavement areas should be compacted 
to at least 90 percent of the maximum dry density based on ASTM Test Method D1557. Pipe bedding 
should be in accordance with the pipe manufacturer's recommendations. 

The contractor is responsible for removing all water-sensitive soils from the trenches regardless of the 
backfill location and compaction requirements. Depending on the depth and location of the proposed 
utilities, we anticipate the need to re-compact existing fill soils below the utility structures and pipes. The 
contractor should use appropriate equipment and methods to avoid damage to the utilities and/or 
structures during fill placement and compaction procedures. 

8.1.9 Pavement Recommendations 

The near surface subgrade soils generally consist of silty sand with gravel. These soils are rated as good 
for pavement subgrade material (depending on silt content and moisture conditions). We estimate that 
the subgrade will have a California Bearing Ratio (CBR) value of 10 and a modulus of subgrade reaction 
value ofk = 200 pci, provided the subgrade is prepared in general accordance with our recommendations. 

We recommend that, at a minimum, 12 inches of the existing subgrade material be moisture conditioned 
(as necessary) and re-compacted to prepare for the construction of pavement sections. Deeper levels of 
recompaction or overexcavation and replacement may be necessary in areas where fill and/ or very poor 
(soft/loose) soils are present. Any soils that cannot be compacted to required levels and soils that have 
more than 40 percent fines by weight should be removed and replaced with imported structural fill. 

The subgrade should be compacted to at least 95 percent of the maximum dry density as determined by 
ASTM Test Method D1557. In place density tests should be performed to verify proper moisture content 
and adequate compaction. 

The recommended flexible and rigid pavement sections are based on design CBR and modulus of 
subgrade reaction (k) values that are achieved, only following proper subgrade preparation. It should be 
noted that subgrade soils that have relatively high silt contents will likely be highly sensitive to moisture 
conditions. The subgrade strength and performance characteristics of a silty subgrade material may be 
dramatically reduced if this material becomes wet. 

Based on our knowledge of the proposed project, we expect the traffic to range from light duty (passenger 
automobiles) to heavy duty (delivery trucks). ·The following tables show ·the recommended pavement 
sections for light duty and heavy duty use. 
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ASPHALTIC CONCRETE (FLEXIBLE) PAVEMENT 

LIGHT DUTY 

Asphaltic Concrete Aggregate Base* Compacted Subgrade* ** 

2.5 in. 6.o in. 12.0 in. 

HEAVYDUTY 

Asphaltic Concrete Aggregate Base* Compacted Subgrade* ** 

3.5 in. 6.oin. 12.0 in. 

PORTLAND CEMENT CONCRETE (RIGID) PAVEMENT 

Min. PCC Depth Aggregate Base* Compacted Subgrade* ** 

6.o in. 6.oin. 12.0 in. 

* 95% compaction based on AS'I'M Test Method D1557 

** A proof roll may be performed in lieu of in place density tests 

The asphaltic concrete depth in the flexible pavement tables should be a surlace course type asphalt, such 
as Washington Department of Transportation (WSDOT) ½ inch HMA. The rigid pavement design is 
based on a Portland Cement Concrete (PCC) mix that has a 28 day compressive strength of 4,000 pounds 
per square inch (psi). The design is also based on a concrete flexural strength or modulus of rupture of 
550 psi. 

9.0 Construction Field Reviews 

Cobalt Geosciences should be retained to provide part time field review during construction in order to 
verify that the soil conditions encountered are consistent with our design assumptions and that the intent 
of our recommendations is being met. This will require field and engineering review to: 

• Monitor and test structural fill placement and soil compaction 
• Observe bearing capacity at foundation locations 
• Observe slab-on-grade preparation 
• Observe excavation stability 
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Geotechnical design services should also be anticipated during the subsequent final design phase to 
support the structural design and address specific issues arising during this phase. Field and engineering 
review services will also be required during the construction phase in order to provide a Final Letter for 
the project. 

10.0 Closure 

This report was prepared for the exclusive use of Shawn Anjaz and Zelly White and their appointed 
consultants. Any use of this report or the material contained herein by third parties, or for other than the 
intended purpose, should first be approved in writing by Cobalt Geosciences, LLC .. 

The recommendations contained in this report are based on assumed continuity of soils with those of our 
test holes, and assumed structural loads. Cobalt Geosciences should be provided with final architectural 
and civil drawings when they become available in order that we may review our design recommendations 
and advise of any revisions, if necessary. 

Use of this report is subject to the Statement of General Conditions provided in Appendix A. It is the 
responsibility of Shawn Anjaz and Zelly White who are identified as "the Client" within the Statement of 
General Conditions, and its agents to review the conditions and to notify Cobalt Geosciences should any of 
these not be satisfied. 

Respectfully submitted, 

Cobalt Geosciences, LLC 

Original signed by: 

Exp. 6/26/2020 

Phil Haberman, PE, LG, LEG 
Principal 

PH/sc 
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Statement of General Conditions 

USE OF THIS REPORT: This report has been prepared for the sole benefit of the Client or its agent and 
may not be used by any third party without the express written consent of Cobalt Geosciences and the 
Client. Any use which a third party makes of this report is the responsibility of such third party. 

BASIS OF THE REPORT: The information, opinions, and/or recommendations made in this report are 
in accordance with Cobalt Geosciences present understanding of the site specific project as described by 
the Client. The applicability of these is restricted to the site conditions encountered at the time of the 
investigation or study. If the proposed site specific project differs or is modified from what is described in 
this report or if the site conditions are altered, this report is no longer valid unless Cobalt Geosciences is 
requested by the Client to review and revise the report to reflect the differing or modified project specifics 
and/or the altered site conditions. 

STANDARD OF CARE: Preparation of this · report, and all associated work, was carried out in 
accordance with the normally accepted standard of care in the state of execution for the specific 
professional service provided to the Client. No other warranty is made. 

INTERPRETATION OF SITE CONDffiONS: Soil, rock, or other material descriptions, and 
statements regarding their condition, made in this report are based on site conditions encountered by 
Cobalt Geosciences at the time of the work and at the specific testing and/or sampling locations. 
Classifications and statements of condition have been made in accordance with normally accepted 
practices which are judgmental in nature; no specific description should be considered exact, but rather 
reflective of the anticipated material behavior. Extrapolation of in situ conditions can only be made to 
some limited extent beyond the sampling or test points. The extent depends on variability of the soil, rock 
and groundwater conditions as influenced by geological processes, construction activity, and site use. 

VARYING OR UNEXPECTED CONDITIONS: Should any site or subsurface conditions be 
encountered that are different from those described in this report or encountered at the test locations, 
Cobalt Geosciences must be notified immediately to assess if the varying or unexpected conditions are 
substantial and if reassessments of the report conclusions or recommendations are required. Cobalt 
Geosciences will not be responsible to any party for damages incurred as a result of failing to notify Cobalt 
Geosciences that differing site or sub-surface conditions are present upon becoming aware of such 
conditions. 

PLANNING, DESIGN, OR CONSTRUCTION: Development or design plans and specifications 
should be reviewed by Cobalt Geosciences, sufficiently ahead of initiating the next project stage (property 
acquisition, tender, construction, etc), to confirm that this report completely addresses the elaborated 
project specifics and that the contents of this report have been properly interpreted. Specialty quality 
assurance services (field observations and testing) during construction are a necessary part of the 
evaluation of sub-subsurface conditions and site preparation works. Site work relating to the 
recommendations included in this report should only be carried out in the presence of a qualified 
geotechnical engineer; Cobalt Geosciences cannot be responsible for site work carried out without being 
present. 
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Unified Soil Classification System (USCS) 

MAJOR DIVISIONS 

Gravels 
(more than 50% 
of coarse fraction 
retained on No. 4 

Clean Gravels 
Oessthan 5% 

fines) 

COARSE 
GRAINED 

SOILS 
(more than 50% 

retained on 
No. 200 sieve) 

sieve) 

Sands 
(50% or more 

of coarse fraction 
passes the No. 4 

sieve) 

Gravels with 
Fines 

(more than 12% 
fines) 

Clean Sands 
(less than 5% 

fines) 

Sands with 
Fines 

(more than 12% 
fines) 

Inorganic 

FINE GRAINED 
SOILS 

(50% or more 
passes the 

No. 200 sieve) 

Silts and Clays 
(liquid limit less 

than 50) 

Organic 

Inorganic Silts and Clays 
(liquid limit 50 or 

more) 

Organic 

HIGHLY ORGANIC 
SOILS 

Primarily organic matter, dark in color, 
and organic odor 

Classification of Soil Constituents 

MAJOR constituents compose more than 50 percent, 
by weight, of the soil. Major constituents are capitalized 
(i.e., SAND). 

Minor constituents compose 12 to 50 percent of the soil 
and precede the major constituents (i.e., silty SAND). 
Minor constituents preceded by "slightly" compose 
5 to 12 percent of the soil (i.e., slightly silty SAND). 

Trace constituents compose o to 5 percent of the soil 
(i.e., slightly silty SAND, trace gravel). 

Relative Density Consistency 
(Coarse Grained Soils) (Fine Grained Soils) 

N,SPT, 
Blows/Ff 

0-4 
4-10 
10-30 
30-50 
Over50 

~ 
COBALT 
C, EOSC IE N CES 

Relative N,SPT, 
Density Blows/J:! 

Very loose Under2 
Loose 2-4 
Medium dense 4-8 
Dense 8-15 
Very dense 15-30 

Over30 

Cobalt Geosciences, LLC 
P.O. Box 82243 
Kenmore, WA 98028 
(206) 331-1097 

vw.c.ob. lt e • .c m 
s;phnltgeo@gm11 il .co111 

Relative 
Consisten9' 

Very soft 
Soft 
Medium stiff 
Stiff 
Very stiff 
Hard 

TYPICAL DESCRIPTION 

Well-graded gravels, gravels, gravel-sand mixtures, little or no fines 

Poorly graded gravels, gravel-sand mixtures, little or no fines 

Silty gravels, gravel-sand-silt mixtures 

Clayey gravels, gravel-sand-clay mixtures 

Well-graded sands, gravelly sands, little or no fines 

Poorly graded sand, gravelly sands, little or no fines 

Silty sands, sand-silt mixtures 

Clayey sands, sand-clay mixtures 

Inorganic silts oflow to medium plasticity, sandy silts, gravelly silts, 
or clayey silts with slight plasticity 

Inorganic clays oflow to medium plasticity, gravelly clays, sandy clays 
silty clays, lean clays 

Organic silts and organic silty clays oflow plasticity 

Inorganic silts, micaceous or diatomnccous fine sands or silty soils, 
elastic silt 

Inorganic clays of medium to high plasticity, sandy fat clay, 
or gravelly fat clay 

Organic clays of medium to high plasticity, organic silts 

Peat, humus, swamp soils with high organic content (ASTM D4427) 

Grain Size Definitions 

Description Sieve Number and/or Size 

Fines <#200 (0.08 mm) -- -
Sand 

-Fine #200 to #40 (0.08 to 04 mm) 
-Medium #40 to #10 (0.4 to 2 mm) 
-Coarse #10 to #4 (2 to 5 mm) 

Gravel 
-Fine #4 to 3/ 4 inch (5 to 19 mm) 
-Coarse 3/ 4 to 3 inches (19 to 76 mm) 

Cobbles 3 to 12 inches (75 to 305 mm) 

Boulders >12 inches (305 mm) 

Moisture Content Definitions 

Dry Absence of.moisture, dusty, dry to the touch 

Moist Damp but no visible water 

Wet Visible free water, from below water table 

Soil Classification Chart Figure Ct 
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Log of Boring B-1 
Date: November 23, 2018 Depth: 16.5' Initial Groundwater: None Observed 

Contractor: CN Elevation: ~367' Sample Type: Split Spoon 

Method: Hollow Stem Auger Logged By: PH Checked By: SC Final Groundwater: N/ A 
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V) 

u Material Description 
V) 

::::> 

Vegetation/Topsoil 

Medium dense to very dense, silty-fine to medium grained sand with 
gravel, mottled dark yellowish brown to grayish brown, moist. 
(Glacial Till) 

Unit Weight - 122 pcf 

Very dense, fine to medium grained sand trace gravel, 
yellowish brown to grayish brown, moist. (Advance Outwash) 

End of Boring 16.S' 
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Kenmore, WA 98028 
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Log of Boring B-2 · · 
Date: November 23, 2018 Depth: 31.5' Initial Groundwater: None Observed 

Contractor: CN Elevation: -356' Sample Type: Split Spoon 

Method: Hollow Stem Auger Logged By: PH Checked By: SC Final Groundwater: N/ A 
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V) u Material Description 
V) 
::) 

Vegetation/Topsoil 

-- --------------------------------------SM Loose to medium dense, silty-fine to medium grained sand with grave 
dark yellowish brown to grayish brown, moist. (Glacial Till) 

SP Medium dense to very dense, fine to medium grained sand trace 
gravel, yellowish brown to grayish brown, moist. (Advance Outwash) 

-Local interbeds of silty-sand 

Unit Weight 119 pd 

-Areas of coarser grained SP 

End of Boring 31 .5' 
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APPENDIXD 
Slope Stability Analyses 
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PropQ~etj_ Short Plat 
7435 NE 129th Street 
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March 15, 2019 
Project No. 190071E001 

City of Kirkland 
123 Fifth Avenue 
Kirkland, Washington 98033 

Attention: Ms. Allison Zike, Planner 

associated 

earth sciences 
incorporated 

Subject: Geotechnical Peer Review 
SUB16-01774 - 7435 NE 129th Street 
Kirkland, Washington 

Dear Ms. Zike: 

At your request, Associated Earth Sciences, Inc. (AESI) recently reviewed the geotechnical 
engineering report prepared by Cobalt Geosciences for the proposed five-lot plat located at 
7435 NE 129th Street, in Kirkland, Washington. Specifically, we reviewed the following: 

• "Geotechnical Investigation, Proposed Five Lot Plat, 7435 NE 129th Street, Kirkland, 
Washington," dated December 9, 2018, prepared by Cobalt Geosciences. 

• "Drainage and Utility Site Plan, KS Oasis Short Plat," Sheets 1 and 2 of 3, dated February 22, 
2016, by Anstey Engineering. 

• City of Kirkland Geographic Information Systems (GIS) map showing geologically critical 
areas for the site and vicinity. 

AESI was requested to provide third-party peer review of the project as detailed in Chapter 85 -
Critical Areas: Geologically Hazardous Areas, Subsection 85.20.2 of the Kirkland Zoning Code (KZC). 
The review was requested due to the location of the subject site containing Moderate and High 
Landslide Hazard Areas as defined by Chapter 5 of the KZC. 

Kirkland Office I 911 Fifth Avenue I Kirkland, WA 98033 P I 425.827.7701 
Mount Vernon Office I 508 S. Second Street, Suite 101 I Mount Vernon, WA 98273 P I 425.827.7701 

Tacoma Office I 1552 Commerce Street, Suite 102 I Tacoma, WA 98402 P I 253.722.2992 
www .aesgeo.com 
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SUB16-01774 - 7435 NE 129th Street 
Kirkland, Washington Geotechnica/ Peer Review 

The scope of our review was limited to an evaluation of the report with respect to compliance with 
Subsections 85.15 and 85.25 of the KZC and our proposal, dated February 13, 2019. 

SITE AND PROJECT DESCRIPTION 

The site consists of an approximately 1.42-acre residential parcel located at 7435 NE 129th Street, 
in Kirkland, Washington. The site is bounded to the east and west by residential parcels, to the 
north by NE 129th Street, and to the south by a steep slope descending to the creek below. 
Gradients across the building areas are generally less than 15 percent. The steep slope to the south 
extends at gradients of 40 to 80 percent down to a creek below, and is designated as a Moderate 
to High Landslide Hazard Area according to the Kirkland GIS mapping. The upper approximately 
40 feet of slope is within the subject parcel. The remaining 140 feet or so is designated park space 
under City of Kirkland jurisdiction. The total slope height is approximately 180 feet. 

An existing single-family home is set back from the slope by approximately 20 feet. It is our 
understanding that this home is to remain, and no modifications to the footprint or height of the 
dwelling are proposed. New single-family dwellings are proposed for each of the remaining four 
lots. 

Cobalt Geosciences drilled two borings (designated B-1 and B-2) to a depth ranging from 16.5 to 
31.5 feet. Cobalt Geosciences encountered approximately 1 foot of vegetation and topsoil 
overlying glacial till. The glacial till was underlain by advance outwash at depths of 4 to 12 feet. The 
glacial till in 8-2 at the top of slope appeared to be weathered and loose to medium dense down to 
the advance outwash sediments at a depth of 4 feet. Glacial sediments below a depth of 1 foot in 
B-1 and below a depth of 4 feet in B-2 were found to be medium dense to very dense. No 
groundwater was encountered. 

REVIEW COMMENTS 

AESI reviewed the aforementioned geotechnical engineering report to determine if it meets the 
criteria specified within KZC Subsection 85.15.3, and 85.15.4. These subsections detail the 
requirements for a geotechnical report to be submitted for proposed development in Geologically 
Hazardous Areas. In our opinion, the submitted geotechnical report generally addresses the 
requirements of the KZC, with the exception of the following. 

Report Requirements 

1. The ref~renced civil engineering plans depict a new building on Lot 4 in close proximi~y to 
the steep slope. Our review of Plan Sheet 1 indicates that the southwest corner of the 
proposed building is approximately 10 feet from the steep slope. We recommend that 

March 15, 2019 ASSOCIATED EARTH SCIENCES, INC. 

SAS/ms -190071E001-2 - Projects\20180635\KE\ WP Page 2 
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SUB16-01774 - 7435 NE 129th Street 
Kirkland, Washington Geotechnica/ Peer Review 

Cobalt Geosciences provide recommendations for minimum slope setbacks for the 
proposed building on Lot 4, and review and comment on the adequacy of the slope 
setbacks shown on the referenced plans. 

2. On page 4 of the Cobalt Geosciences report, they have presented definitions for High and 
Moderate Landslide Hazard Areas from the previous version of Chapter 85 which are 
incorrect. The definitions for High and Moderate Landslide Hazard Areas have been revised 
and are now presented in Chapter 5.361.5 and 5.367.7 of the KZC, respectively. We suggest 
that they review Chapter 5 of the current KZC and update their report accordingly. 

3. On page 5 of the report, Cobalt Geosciences references under "Item 3i" the peak ground 
acceleration {PGA) that should be used from the 2015 /nternational Building Code {IBC) for 
slope stability analyses. Based on our review, the PGA value of 0.636 presented on page 8 
of the report .appears to be about 25 percent_ too high for the site. We recommend that 
Cobalt Geosciences review the PGA value used in their analyses and revise if necessary. 

4. On page 12 of the Cobalt Geosciences report, they recommend for foundation design to 
apply a one third increase to the allowable friction factor and allowable passive pressure 
for short duration transient loads. This statement is not consistent with local practice 
which allows for a one third increase to allowable soil bearing pressure. We recommend 
that Cobalt Geosciences review this statement and revise if necessary. 

5. On page 13 of the Cobalt Geosciences report, they provide recommendations for 
slab-on-grade floors including installation of a vapor barrier below slabs when floor 
coverings sensitive to moisture are used. Typical standard of practice for interior floor 
slabs is to also place a capillary break layer comprised of washed gravel below the vapor 
barrier. We recommend that Cobalt Geosciences review their recommendations for slabs­
on-grade and revise them if necessary. 

CLOSURE 

Our scope of work for this letter was limited to a review of the documents supplied to us. 
Our scope did not include a site visit, exploration of actual subsurface conditions, nor does our 
review purport to verify the accuracy of exploration logs or geotechnical analysis results presented 
within the documents. 

March 15, 2019 ASSOCIATED EARTH SCIENCES, INC. 

SAS/ms -190071£001-2 - Projects\20180635\KE\ WP Page 3 
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SUB16-01774 - 7435 NE 12!fh Street 
Kirkland, Washington Geotechnical Peer Review 

We trust this letter meets your current needs. Should you have any questions, please contact us at 

your convenience. 

Sincerely, 
ASSOCIATED EARTH SCIENCES, INC. 
Kirkland, Washington 

G .. G. 
As g Geologist 

Bruce L. Slyton, P.E. 
Senior Principal Engineer 

March 15, 2019 

SAS/ms -190CJ71E001-2 - Profects\20JBQ(i35\KE\ WP 

Stephen A. Siebert, P.E. 
Associate Geotechnical Engineer 

ASSOCIATED EARTH SCIENCES, INC. 

Page4 
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Proposed Five Lot Plat 

7435 NE 129th Street 
Kirkland, Washington 

April 29, 2019 
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GEOTECHNICAL INVESTIGATION 
KIRKLAND, WASHINGTON 
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GEOTECHNICAL INVESTIGATION 
KIRKLAND, WASHINGTON 

April 29, 2019 

1.0 Introduction 

C O BALT 
GEOSCIENCES 

In accordance with your authorization, Cobalt Geosciences, LLC (Cobalt) has completed a geotechnical 
investigation for the proposed five-lot residential plat located at 7435 NE 129th Street in Kirkland, 
Washington (Figure 1). 

The purpose of the geotechnical investigation was to identify subsurface conditions and to provide 
geotechnical recommendations for foundation design, stormwater management, earthwork, soil 
compaction, and suitability of the on-site soils for use as fill. 

The scope of work for the geotechnical evaluation consisted of a site investigation followed by engineering 
analyses to prepare this report. Recommendations presented herein pertain to various geotechnical 
aspects of the proposed development, including foundation support of the new buildings, slope stability, 
and pavement design. 

2.0 Project Description 

The project includes subdivision of the existing parcel followed by construction of four new multi-story 
residences, access roadways, utilities, and landscaped regions. An existing residence will remain in place. 
The new buildings will be situated in the northern portion of the property. 

Anticipated building loads are expected to be light and site grading will include cuts and fills on the order 
of 6 feet or less. We have reviewed updated plans dated March 25, 2019 by Anstey Engineering which 
show and describe the proposed stormwater management systems. 

3.0 Site Description 

The site is located at 7435 NE 129th Street in Kirkland, Washington (Figure 1). The property consists of 
one rectangular shaped parcel (No. 4055700810) with a total area of 61,855 square feet. 

The southern portion of the property is developed with a single family residence with daylight basement 
(facing south) and several accessory buildings. A gravel access driveway extends onto the property from 
NE 129th Street along the west side of the property. The remainder of the property is undeveloped and 
vegetated with grasses, ferns, ivy, blackberry vines, along with Cedar, Alder, Maple, and Fir trees. 

The site slopes gently to moderately downward from west to east with magnitudes ranging from 5 to 25 
percent and relief of about 20 feet. There is a steep to very steep slope near the southern property line 
and extending downward to the south and southeast into a ravine system. The slope is about 180 feet in 
height and has magnitudes ranging from 40 to 80 percent. The existing residence is situated 
approximately 20 feet from the top of the steep slope. 

The site is bordered to the north by NE 129th Street, to the east and west by residential properties, and to 
the sol).th by a ravine. 
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4.0 Field Investigation 

4.1.1 Site Investigation Program 
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The geotechnical field investigation program was completed on November 23, 2018 and included drilling 
and sampling two hollow stem auger borings within the property for subsurface analysis. 

Disturbed soil samples were obtained during drilling by using the Standard Penetration Test (SPT) as 
described in ASTM D-1586. The Standard Penetration Test and sampling method consists of driving a 
standard 2-inch outside-diameter, split barrel sampler into the subsoil with a 140-pound hammer free 
falling a vertical distance of 30 inches. The summation of hammer-blows required to drive the sampler 
the final 12-inches of an 18-inch sample interval is defined as the Standard Penetration Resistance, or N -
value. The blow count is presented graphically on the boring logs in this appendix. The resistance, or "N" 
value, provides a measure of the relative density of granular soils or of the relative consistency of cohesive 
soils. 

The soils encountered were logged in the field and are described in accordance with the Unified Soil 
Classification System (USCS). 

A Cobalt Geosciences field representative conducted the explorations, collected disturbed soil samples, 
classified the encountered soils, kept a detailed log of the explorations, and observed and recorded 
pertinent site features. 

The results of the boring sampling and laboratory analyses are presented in Appendix C. 

5.0 Soil and Groundwater Conditions 

5.1.1 Area Geology 

The site lies within the Puget Lowland. The lowland is part of a regional north-south trending trough that 
extends from southwestern British Columbia to near Eugene, Oregon. North of Olympia, Washington, 
this lowland is glacially carved, with a depositional and erosional history including at least four separate 
glacial advances/retreats. The Puget Lowland is bounded to the west by the Olympic Mountains and to 
the east by the Cascade Range. The lowland is filled with glacial and non-glacial sediments consisting of 
interbedded gravel, sand, silt, till, and peat lenses. 

The Geolo~c Map o£King County, indicates that the site is near the contacts between Vashon Glacial Till 
and Vashon Advance Outwash. 

Vashon Glacial Till is typically characterized by an unsorted, non-stratified mixture of clay, silt, sand, 
gravel, cobbles and boulders in variable quantities. These materials are typically dense and relatively 
impermeable. The poor sorting reflects the mixing of the materials as these sediments were overridden 
and incorporated by the glacial ice. 

' 
Vashon Advance Outwash consists of fine to medium grained sand with minor gravel and local interbeds 
of silt and clay. These materials are usually permeable and are typically dense to very dense. Vashon 
Advance Outwash typically underlies Vashon Glacial Till. 
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Boring Explorations 
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Boring B-1 encountered an approximate 12-inch-thick layer of topsoil and vegetation underlain by 
approximately 11 feet of medium dense to very dense, silty-fine to medium grained sand with gravel 
(Glacial Till). This layer was underlain by dense to very dense, fine to medium grained sand trace gravel 
(Advance Outwash), which continued to the termination depth of the boring. 

Boring B-2 encountered an approximately 12-inch-thick layer of topsoil and vegetation underlain by 
approximately 3 feet of medium dense to dense, silty-fine to medium grained sand with gravel (Glacial 
Till). This layer was underlain by medium dense to very dense, fine to medium grained sand trace gravel 
(Advance Outwash), which continued to the termination depth of the boring. 

Overall Geologic Conditions 

The site is situated near the top of a ravine system that extends downward toward the west ( overall). As is 
fairly typical in the Puget Sound region, glacial till overlies advance outwash and in this case, the glacial 
till is relatively thin. We anticipate that Pre-Fraser Deposits underlie the Vashon Advance Outwash; 
however, the likely elevation of this contact is between 50 and 100 feet. 

5.1.2 Groundwater 

Groundwater was not encountered in either boring. Based on our observations, we do not anticipate that 
large volumes of groundwater will be encountered at the site. There is a slight chance that perched 
groundwater may develop between weathered and unweathered glacial till, generally within 8 feet of 
existing elevations. 

Water table elevations often fluctuate over time. The groundwater level will depend on a variety of factors 
that may include seasonal precipitation, irrigation, land use, climatic conditions and soil permeability. 
Water levels at the time of the field investigation may be different from those encountered during the 
construction phase of the project. 

6.o Geologic Hazards 

6.1 Steep Slope Hazard 

Critical area ordinances designate slopes with magnitudes greater than about 40 percent and vertical 
relief of at least 10 feet as potentially geologically hazardous (steep slope/landslide hazards). Additional 
criteria include areas where landslide activity has taken place historically or where there is evidence of 
slope movements. Slope areas underlain by permeable soils overlying impermeable soils often exhibit 
landslide activity. 

There are steep to very steep slopes along ~outhern margin of the prop~rty extending off site into a9-jacent 
properties. These slopes have magnitudes of 40 to 80 percent and topographic relief of about 180 feet. 

The following are excerpts from Chapter 85 of the Kirkland Municipal Code which pertain to landslide 
'hazard areas. We have added comments after relevant code items. 

3 
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3. Landslide Hazard Areas - Both of the following: 

a. High Landslide Hazard Areas - Areas sloping 40 percent or greater, areas subject to previous 
landslide activities and areas sloping between 15 percent and 40 percent with zones of emergent 
groundwater or underlain by or embedded with impermeable silts or clays. 

b. Moderate Landslide Hazard Areas - Areas sloping between 15 percent and 40 percent and 
underlain by relatively permeable soils consisting largely of sand and gravel or highly competent 
glacial till. 

The site is w1der)ain by l'elatively dense.soils; however. the site andad'jacent areas have slope magnitud s 
greater tl1an 40 percent. There is no evidence of emergent groundwater. Site meets criteria of High 
Landslide Hazard areas although overall stabilit.v is consistent with Moderate Landslid Hazard .Areas. 

2. A geotechnical investigation, prepared by a qualified geotechnical engineer or engineering geologist, 
to determine if a landslide hazard area or seismic hazard area exists on the subject property. 

Part of trus re inion that the site contains slo es with relativel e 
potential. Th · c hazards are 11resent al the ite based on the 
soils. 

3. A geotechnical report, prepared by a qualified geotechnical engineer or engineering geologist, 
showing and including the following information: 

a. A description of how the proposed development will or will not affect slope stability, surface 
and subsurface drainage, erosion, and seismic hazards on the subject and adjacent properties. 

Based on om· review. the proposal will n t advetsely affect critical aTeas on the site or adj,,cent ar as 
provided the work is perfo1med in accordance with the plans and with periodic monitoring 1,y the 
geot · · e · site rlllloff mus · 1 full ucin . an after constr · · 
will.1· ion ·ontrol mea d n aintenanc 
detennination of implementation of consh·uctfon /grading limits thal are t1,e minimum 
all0W for site development. 

b. Evidence, if any, of holocene or recent landsliding, sloughing, or soil creep. 

minor to inode1·ate oil ·re 1 observed within off-sit 

c. The location of springs, seeps, or any other surface expression of groundwater, and the location 
of surface water or evidence of seasonal runoff or groundwater. 

Non ·observed. Possibl · · resent bel:wee11 wea1bered a11d UilWCathcrcd 
till durin la.te winter a . areas where rched interfiow 
b ergent (as springs). IL is 1 · at any p ·era1ly alld Lhl·ougb 
t11 er of till in · U e underl ulwash. oundwater an<l r 
p recipitation is likely to migrate downward relati . re regional aqrrifor. 
This aquifer is likely more than 2 00 feet below th • 
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d. Identification of existing fill areas. 
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None observed. Likely fill around the existing residence from grading activities associated with the 
construction of that residence. Possible oversteepened slop areas near the top of the slope due to 
landscaping and/or fill placement ov r time. 

e. Soil description in accordance with the United Soil Classification Systems. 

See remainder of report. Sit is underlain by a thin layer of glaci.aJ till (USCS SM) which over)jes 
advance outwash (USCS SP). 

f. Depth to groundwater and estimates of potential seasonal fluctuations. 

Possibl · perched groundwatet within 8 feet of the existing site elevations between weathered and 
unweathered glacial till. Tl.tis flow is consideted. minor and possibly extends up to 5 feet below 
grade at tim s. 

g. Subsurface exploration logs that assess geologic hazards at the site, meaning that soil 
descriptions on the logs shall be in accordance with the Unified Soil Classification System. In 
addition, the logs shall also identify each of the geologic units encountered (e.g., fill, Vashon 
lodgement till, Vashon advance outwash). 

Included on the shon 
Advance Outwash. 

h. If the subject property is located within 100 feet of a high landslide hazard area, then a current 
LiDAR-based shaded relief map of the project area and a discussion of the licensed geotechnical 
professional interpretation of this mapping must be provided. 

lncluded in Figute 4. Jidar image1y is ·onsistent with a ravine/to,Jlly system 

likely a result of groundwater/ rin activi and seasonal )reci itatiou. Res r erosion is a 
combination of stream incision and mru;s wastage, along with s0il creep along steeper s1ope areas 
abov tbe stream. No anomalies indicating large sea] rotati0na1 slides were obsei'Ved in the 
vicinity of the site. 

i. Results of a quantitative slope stability analysis for any project involving development within a 
horizontal distance "H" of a high landslide hazard area where "H" is equal to the height of the slope 
within the high landslide hazard area or 50 feet, whichever is greater. The evaluation of slope 
stability under seismic conditions shall be based on a horizontal ground acceleration equal to one­
half of the peak horizontal ground acceleration with a two (2) percent in 50-year probability of 
exceedance as defined in the current version of the International Building Code. 

1ncluded in Section .4. Analyses indicate suitabl factors of afety witl1 regard Lo the proposed 
·onslru ·tion and lo1·alion of new rei:iid 'nc . 

j. A discussion of the presence or absence of site features potentially indicative of historic 
landslide activity or increased risk of futt,1re landslide activity. Such features include, but are not 
limited to, tree trunk deformation, emergent seepage, landslide scarps, tension cracks, reversed 
slope benches, hummocky topography, vegetation patterns, and area stormwater management 
practices. 
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No emergent seepage. scm:p , severe ll'ee lTunk deformation. tension cracks. or other evidence of 
slide activity was observed. Slope systems are usisten'L with stable Jan'dforms created thrnt1gJl 
natural erosion over time. 

k. Estimate of the magnitude of seismically induced settlement that could occur during a seismic 
event for any project involving development within a seismic hazard area. Estimation of the 
magnitude of seismically induced settlement shall be based on a peak horizontal ground 
acceleration based on a seismic event with a two (2) percent in so-year probability of exceedance as 
defined in the current version of the International Building Code. This requirement may be waived 
if it can be demonstrated that construction methods will mitigate the risk of seismically induced 
settlement such that there will be no significant impacts to life, health, safety and property. 

Based on our exploration and nearby ex_plorati0ns by others. the site is underlain by Vashon 
Glacial Till and Vashon Advance Outwash which have a low to very low liquefaction potential. 
Detailed analyses and special mitigation for seismic hazards are not warranted. Groundwater is 
likely m r than 100 feet below the site. 

1. A summary or abstract of the geotechnical report for the property where the development 
activity is proposed. The abstract shall at a minimum include the type of hazard, extent of the 
hazard, hazard analysis and geologic conditions. 

The sit · · · · ' · or mixed' seismi · zard area. ' · · • · ·" ·· due 
to the a which is dium 
rained sand. with few hi h 

groundwater levels. · 

Based o 1 the results o · r si · , the site is w1derlain, by glacial till and at denth .by 
advance outwash. Gla • 1 w risk of liQu · tion or seismic hazards. At this site, 
outwasb is dense to ve1 does not have a ·01mdwater table. Seismic azards for 
the otrtwash are also ve low. · erefore it i-s our o inion that the project does not reqaire spec.ial 
mitigatiou. 

m. The geotechnical report shall state that the project can be undertaken safely as long as the 
measures/recommendations of the geotechnical report are incorporated into the project plans. 

11m }ltoject can be constructed safely pmvidecl the recommendations in our reuort are followed and 
verified periodically during construction 1)y the geotecbnical en!P,lle~r. 

4. Geotechnical recommendations, prepared by a qualified geotechnical engineer, for special 
engineering or other mitigation techniques appropriate to the hazard area along with an analysis of how 
these techniques will affect the subject and adjacent properties, including discussions and 
recommendations on the following: 

a. The present stability of the subject property, the stability of the subject property during 
construction, the stability of the subject property after all development activities are completed and 
a discussion of the relative risks and slide potential relating to adjacent properties during each stage 
of development. · · · 
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Site is stable at this time. Recommendations for temporary exra ations are included in this report. 
The location of the new residential lots is suitable provided sto11nwat ' runoff is folly manag <l antl 
vegetation is malntamed and/or replaced on developed areas. Stability will not be affected by 
construction provided runoff is controlled. 

b. Location of buildings, roadways, and other improvements. 

See. Figure 3 for current lot layout. See atc.hitectu:ral .11lans for proposed layouts. 

c. Grading and earthwork, including compaction and fill material requirements, use of site solids 
as fill or backfill, imported fill or backfill requirements, height and inclination of both cut and fill 
slopes and erosion control and wet weather construction considerations and/or limitations. 

Included in this repoit. 

d. Foundation and retaining wall design criteria, including bearing layer(s), allowable capacities, 
minimum width, minimum depth, estimated settlements (total and differential), lateral loads, and 
other pertinent recommendations. 

Included in this report. 

e. Surface and subsurface drainage requirements and drainage material requirements. 

Included in this report. 

f. Assessment of seismic ground motion amplification and liquefaction potential. 

Included below. Liguefaction potential is very low. 

g. Other measures recommended to reduce the risk of slope instability. 

No additional measures necessary at this time. 

h. Any additional information believed to be relevant by the geotechnical engineer preparing the 
recommendations or requested by the Planning Official. 

Comment Letter Responses 

The following items are paraphrased geotechnical-related comments from the third party review letter 
within the City letter dated March 15, 2019. Our discussions and recommendations follow each item. 

Comment discussing setback for Lot 4 building from steep slope area. 

We recommend a minimum 10 feet building setback for any structure within Lot 4 from the top of the 
steep slope, approximately elevation 366 feet. It may be necessary to deepen foundation elements closest 
to the slope in order to achieve an effective setback equal to at least 10 feet. We should be on site to verify 
suitable soil conditions and setback distance during construction. 

d dcfini tions of baz r I ru·eas. 

Definitions from the updated code are, noted below. Steep slop~s and areas within the b-qffer are 
designated as high landslide hazard per items 4 and 5 below. Report changes are not warranted based on 
the definitions below. 

POBox82243 
Kenmore, WA 98028 
rn1ballgw@gmail.com 
206-331-1097 

7 



ENCLOSURE 1

169

GEOTECHNICAL INVESTIGATION 
KIRKLAND, WASHINGTON 

April 29, 2019 

.361.5 fligh Landslide Hazard Areas 

COBALT 
GEOSCIEll(CES 

1. Areas that have shown movement during the Holocene epoch (from 10,000 years ago to the present) 
or that are underlain or covered by mass wastage debris of that epoch; or 

2. Areas with both of the following characteristics: 

a. Slopes steeper than 15 percent that intersect geologic contacts with a relatively 
permeable sediment overlying a relatively impermeable sediment; and 

b. Springs; or 

3. Areas potentially unstable because of rapid stream incision, stream bank erosion, or undercutting by 
wave action; or 

4. Any area with a slope of 40 percent or steeper over a height of at least 10 feet. 

5. For areas meeting the criteria of subsections (1) through (4) of this definition, the high landslide 
hazard area also includes the area within a horizontal distance "H'' equal to either the height of the slope 
or 50 feet, whichever is greater . 

. 536.7 Moderate Landslide Hazard Area 

Areas with slopes between 15 percent and 40 percent which do not meet the definition of high landslide 
hazard area. 

Co 

Since the resulting factors of safety would be similar and slightly higher than those obtained from our 
current analyses, additional analyses using a lower value do not appear necessary at this time. 

Comments discussin one-third in · · ssure and fri tion factor for ttansienl loads. 

The allowable passive and friction values provided in the report should be used without the one-third 
increase as noted in our report. 

Comment discussin slab-on- rade ca ill 

We recommend placing a capillary break below interior slab-on-grade areas. This should consist of at 
least 4 inches of clean angular rock over prepared subgrades. The rock should be open graded (no fines) 
and ½ to ¾ inch in size. 

6.2 Erosion Hazard 

The Natural Resources Conservation Services (NRCS) maps for King County indicate that the site is 
underlain by Alderwood gravelly sandy loam (8 to 15 percent slopes). These soils would have a slight to 
moderate potential in a disturbed state .. 

It is our opinion that soil erosion potential at this project site can be reduced through landscaping and 
surface water runoff control. Typically erosion of exposed soils will be most noticeable during periods of 
rainfall and may be controlled by the use of nomial temporary erosion control measures, such as silt 
fences, hay bales, mulching, control ditches and diversion trenches. The typical wet weather season, with 
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regard to site grading, is from October 31st to April 1st• Erosion control measures should be in place before 
the onset of wet weather. 

6.3 Seismic Hazard 

The overall subsurface profile corresponds to a Site Class D as defined by Table 1613.5.2 of the 2015 

International Building Code (2015 IBC). A Site Class D applies to an overall profile consisting of dense to 
very dense soils within the upper 100 feet. 

We referenced the U.S. Geological Survey (USGS) Earthquake Hazards Program Website to obtain values 
for Ss, S1, Fa, and Fv. The USGS website includes the most updated published data on seismic conditions. 
The site specific· seismic design parameters and adjusted maximum spectral response acceleration 
parameters are as follows: 

PGA (Peak Ground Acceleration, in percent of g) 

Ss 125.20% of g 

S1 48.50% of g 

FA 1.00 

Fv 1.515 

Additional seismic considerations include liquefaction potential and amplification of ground motions by 
soft/loose soil deposits. The liquefaction potential is highest for loose sand with a high groundwater table. 
The relatively dense soil deposits that underlie the site have a low liquefaction potential. 

6.4 Slope Stability Analyses 

We performed slope stability analyses through a representational cross section through the existing steep 
slope area. Analyses were performed using data from the drilled borings and King County Imap 
topography. 

The commercially available slope stability computer program Geostase 4 was used to evaluate the global 
stability of the slope within the property extending into the property to the south. The slope stability was 
analyzed under static and seismic (pseudo-static method) conditions for the existing topography. 

The computer program calculates factors of safety for potential slope failures and generates the potential 
failure planes. This software calculates the slope stability under seismic conditions using pseudo-static 
methods. The stability of the described configuration was analyzed by comparing observed factors of 
safety to minimum values as set by standard geotechnical practice. 

A factor of safety of 1.0 is considered equilibrium and less than 1.0 is considered failure. The required 
factor of safety for global stability is 1.5 for static conditions and 1.1 for seismic conditions. In accordance 
with typical engineering standards, we used a seismic acceleration equal to one half of the horizontal peak 
ground acceleration. At this location, the PGA is 0.636 with one half equal to 0.318. 

We utilized SPT information along with field Torvayne shear testing to determine suitable soil parameters 
of the glacial till and advance outwash. The following estimated soil parameters were used in our 
analyses: 
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Soil Description 

Glacial Till (SM) 

Advance Outwash (SP) 

Slope Stability Results 

Cross Section A to A' 

Unit Weight 

(pct) 

120 

120 

Failure surface determined by program search 

Failure surface at residence/lot location 

COBALT 
GE OSCIENCES 

Cohesion Friction 

(psf) (degrees) 

500 36 

0 38 

Static Factor of Safety 0.32g Seismic Factor 
of Safety 

1.174 0.641 

2.382 1.133 

The analyses indicate suitable factors of safety for global stability at the location of the proposed building 
lots. While factors of safety are lower than required values near the slope face, there is no feasible 
mitigation to increase slope stability, nor is mitigation warranted. The natural slopes are adequately 
stable for current and lower magnitude seismic conditions and based on high soil densities of the 
underlying geologic units, the factors of safety observed are likely higher than shown above. 

These analyses do not determine safety during construction. Typically, construction activities are 
temporary and provided excavation recommendations from the geotechnical engineer are followed, the 
risk of failure can be managed through daily observation of stability. Please see temporary excavation 
section of this report for more information. 

7.0 DISCUSSION 

7.1.1 General 

The site is underlain by variable thicknesses of weathered and unweathered glacial till, which overlie 
relatively dense advance outwash. The proposed residential structures may be supported on shallow 
foundation systems bearing on medium dense or firmer native soils and structural fill placed on suitable 
native soils. 

While there are steep and very steep slopes within and adjacent to the property, the slope areas are 
adequately stable and will not be adversely affected by the proposed development. Site runoff, both 
temporary and permanent, must be fully controlled in order to maintain surface stability and limit soil 
erosion on slope areas. 
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Response o Neighbor Comments: Fully controlled runoff for new impervious surfaces should result in a 
slightly lower potential for erosion and shallow sloughing at the site and adjacent areas. Tree removal 
should not adversely affect slope stability provided the areas are mitigated with new vegetation or 
engineered surfacing placement 0andscaping, hardscapes, structures). Where feasible, root systems 
should be left in place. 

Widespread infiltration of stormwater runoff is not feasible at the site. The site is underlain by areas of fill 
and at depth by weathered and unweathered glacial till. Permeable pavements may be utilized for flow 
control in the northern half of the property, if necessary. 

8.o Recommendations 

8.1.1 Site Preparation 

Trees, shrubs and other vegetation should be removed prior to stripping of surficial organic-rich soil and 
fill. Based on observations from the site investigation program, it is anticipated that the stripping depth 
will be 6 to 18 inches. Deeper excavations will be necessary below large trees, former foundation 
elements, and in any areas underlain by undocumented fill materials. 

The native soils consist of silty-sand with gravel and at depth, poorly graded sand with gravel. The native 
soils may be used as structural fill provided they achieve compaction requirements and are within 3 
percent of the optimum moisture. Some of these soils may only be suitable for use as fill during the 
summer months, as they will be above the optimum moisture levels in their current state. These soils are 
variably moisture sensitive and may degrade during periods of wet weather and under equipment traffic. 

Imported structural fill should consist of a sand and gravel mixture with a maximum grain size of 3 inches 
and less than 5 percent fines (material passing the U.S. Standard No. 200 Sieve). Structural fill should be 
placed in maximum lift thicknesses of 12 inches and should be compacted to a minimum of 95 percent of 
the modified proctor maximum dry density, as determined by the ASTM D 1557 test method. 

8.1.2 Temporary Excavations 

Based on our understanding of the project, we anticipate that the grading could include local cuts on the 
order of approximately 4 feet or less for foundation, driveway, and utility placement. Any deeper 
excavations should be sloped no steeper than 1.5H:1V (Horizontal:Vertical) in loose native soils (if 
present), 1H:1V in medium dense native soils, and 3/ 4H:1V in dense to very dense native soils. If an 
excavation is subject to heavy vibration or surcharge loads, we recommend that the excavations be sloped 
no steeper than 2H:1V, where room permits. 

Temporary cuts should be in accordance with the Washington Administrative Code (WAC) Part N, 
Excavation, Trenching, and Shoring. Temporary slopes should be visually inspected daily by a qualified 
person during construction activities and the inspections should be ·documented in daily reports. The 
contractor is responsible for maintaining the stability of the temporary cut slopes and reducing slope 

. erosion during construction. 
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Temporary cut slopes should be covered with \_Tisqueen to help reduce erosion during wet weather, and the 
slopes should be closely monitored until the permanent retaining systems or slope configurations are 
complete. Materials should not be stored or equipment operated within 10 feet of the top of any 
temporary cut slope. 

Soil conditions may not be completely known from the geotechnical investigation. In the case of 
temporary cuts, the existing soil conditions may not be completely revealed until the excavation work 
exposes the soil. Typically, as excavation work progresses the maximum inclination of temporary slopes 
will need to be re-evaluated by the geotechnical engineer so that supplemental recommendations can be 
made. Soil and groundwater conditions can be highly variable. Scheduling for soil work will need to be 
adjustable, to deal with unanticipated conditions, so that the project can proceed and required deadlines 
can be met. 

If any variations or undesirable conditions are encountered during construction, we should be notified so 
that supplemental recommendations can be made. If room constraints or groundwater conditions do not 
permit temporary slopes to be cut to the maximum angles allowed by the WAC, temporary shoring 
systems may be required. The contractor should be responsible for developing temporary shoring 
systems, if needed. We recommend that Cobalt Geosciences and the project structural engineer review 
temporary shoring designs prior to installation, to verify the suitability of the proposed systems. 

8.1.3 Erosion and Sediment Control 

Erosion and sediment control (ESC) is used to reduce the transportation of eroded sediment to wetlands, 
streams, lakes, drainage systems, and adjacent properties. Erosion and sediment control measures 
should be implemented and these measures should be in general accordance with local regulations. At a 
minimum, the following basic recommendations should be incorporated into the design of the erosion 
and sediment control features for the site: 

• Schedule the soil, foundation, utility, and other work requiring excavation or the disturbance of the 
site soils, to take place during the dry season (generally May through September). However, provided 
precautions are taken using Best Management Practices (BMP's), grading activities can be completed 
during the wet season (generally October through April). 

• All site work should be completed and stabilized as quickly as possible. 

• Additional perimeter erosion and sediment control features may be required to reduce the possibility 
of sediment entering the surface water. This may include additional silt fences, silt fences with a 
higher Apparent Opening Size (AOS), construction of a berm, or other filtration systems. 

• Any runoff generated by dewatering discharge should be treated through construction of a sediment 
trap if there is sufficient space. If space is limited other filtration methods will need to be 
incorporated. 
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The proposed single-family residences may be supported on shallow spread footing foundation systems 
bearing on undisturbed medium dense or firmer native soils or on properly compacted structural fill 
placed on the suitable native soils. If structural fill is used to support foundations, then the zone of 
structural fill should extend beyond the faces of the footing a lateral distance at least equal to the 
thickness of the structural fill. 

For shallow foundation support, we recommend widths of at least 18 and 24 inches, respectively, for 
continuous wall and isolated column footings supporting the proposed structure. Provided that the 
footings are supported as recommended above, a net allowable bearing pressure of 3,000 pounds per 
square foot (psf) may be used for design. 

A 1/3 increase in the above value may be used for short duration loads, such as those imposed by wind 
and seismic events. Structural fill placed on bearing, native subgrade should be compacted to at least 95 
percent of the maximum dry density based on ASTM Test Method D1557. Footing excavations should be 
inspected to verify that the foundations will bear on suitable material. 

Exterior footings should have a minimum depth of 18 inches below pad subgrade (soil grade) or adjacent 
exterior grade, whichever is lower. Interior footings should have a minimum depth of 12 inches below pad 
subgrade (soil grade) or adjacent exterior grade, whichever is lower. 

If constructed as recommended, the total foundation settlement is not expected to exceed 1 inch. 
Differential settlement, along a 25-foot exterior wall footing, or between adjoining column footings, 
should be less than ½ inch. This translates to an angular distortion of 0.002. Most settlement is 
expected to occur during construction, as the loads are applied. However, additional post-construction 
settlement may occur if the foundation soils are flooded or saturated. All footing excavations should be 
observed by a qualified geotechnical consultant. 

Resistance to lateral footing displacement can be determined using an allowable friction factor of 0.40 
acting between the base of foundations and the supporting subgrades. Lateral resistance for footings can 
also be developed using an allowable equivalent fluid passive pressure of 275 pounds per cubic foot (pct) 
acting against the appropriate vertical footing faces (neglect the upper 12 inches below grade in exterior 
areas). 

The allowable friction factor and allowable equivalent fluid passive pressure values include a factor of 
safety of 1.5. The frictional and passive resistance of the soil may be combined without reduction in 
determining the total lateral resistance. 

Care should be taken to prevent wetting or drying of the bearing materials during construction. Any 
extremely wet or dry materi:al&, m #nY loose or disturbed materials at the bottom of the footing 
excavations, should be removed prior to placing concrete. The potential for wetting or drying of the 
bearing materials can be reduced -by pouring concrete as soon as possible after completing the footing 
excavation and evaluating the bearing surface by the geotechnical engineer or his representative. 
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The site is underlain by glacial till which typically has a very low permeability. While advance outwash is 
comprised of sand, and has a moderate to high permeability, the depth to the advance outwash appears to 
be prohibitive for shallow infiltration system emplacement. Furthermore, the close proximity of the site 
to steep slope areas is not suitable for infiltration of runoff. 

We conducted a small-scale Pilot Infiltration Test (PIT) in an excavation adjacent to B-1 at a depth of 3 
feet below grade. Following saturation, falling head testing, and application of correction factors, the 
measured/design infiltration rate was 0.25 inches/hour. Some of the infiltration observed was 
unavoidable lateral migration through weathered glacial till. 

The Washington State Department of Ecology (DOE) states that infiltration in soils with permeability of 
less than 0.3 inches/hour is not recommended and/or potentially infeasible. We recommend direct 
connection of stormwater infrastructure from new roof areas to the City storm system. 

8.1.6 Slab-on-Grade 

We recommend that the upper 12 inches of the existing fill and/or native soils within slab areas be re­
compacted to at least 95 percent of the modified proctor (ASTM D1557 Test Method). 

Often, a vapor barrier is considered below concrete slab areas. However, the usage of a vapor barrier could 
result in curling of the concrete slab at joints. Floor covers sensitive to moisture typically requires the 
usage of a vapor barrier. A materials or structural engineer should be consulted regarding the detailing of 
the vapor barrier below concrete slabs. Exterior slabs typically do not utilize vapor barriers. 

The American Concrete Institutes ACI 360R-06 Design of Slabs on Grade and ACI 302.1R-04 Guide for 
Concrete Floor and Slab Construction are recommended references for vapor barrier selection and floor 
slab detailing. 

Slabs on grade may be designed using a coefficient of subgrade reaction of 180 pounds per cubic inch (pci) 
assuming the slab-on-grade base course is underlain by structural fill placed and compacted as outlined in 
Section 8.1. 

A perimeter drainage system is recommended unless interior slab areas are elevated a minimum of 12 
inches above adjacent exterior grades. If installed, a perimeter drainage system should consist of a 4 inch 
diameter perforated drain pipe surrounded by a minimum 6 inches of drain rock wrapped in a non -woven 
geosynthetic filter fabric to reduce migration of soil particles into the drainage system. The perimeter 
drainage system should discharge by gravity flow to a suitable stormwater system. 

Exterior grades surrounding buildings should be sloped at a minimum of one percent to facilitate surface 
water flow away from the building and preferably with a relatively impermeable surface cover 
immediately adjacent to the building. 

8.1.7 Groundwater Influence on Construction 

Groundwater was not encountered in the borings. There' is a chance that perched groundwater will be 
encountered during construction. We anticipate that perched groundwater would be encountered 
between 5 and 8 feet below grade during late winter and early spring months. 
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If groundwater is encountered, we anticipate that sump excavations and small diameter pumps systems 
will adequately de-water short-term excavations, if required. Any system should be designed by the 
contractor. We can provide additional recommendations upon request. 

8.1.8 Utilities 

Utility trenches should be excavated according to accepted engineering practices following OSHA 
(Occupational Safety and Health Administration) standards, by a contractor experienced in such work. 
The contractor is responsible for the safety of open trenches. Traffic and vibration adjacent to trench 
walls should be reduced; cyclic wetting and drying of excavation side slopes should be avoided. 
Depending upon the location and depth of some utility trenches, groundwater flow into open excavations 
could be experienced, especially during or shortly following periods of precipitation. · 

In general, sandy and silty soils were encountered at shallow depths in the explorations at this site. These 
soils have low cohesion and density and will have a tendency to cave or slough in excavations. Shoring or 
sloping back trench sidewalls is required within these soils in excavations greater than 4 feet deep. 

All utility trench backfill should consist of imported structural fill or suitable on site soils. Utility trench 
backfill placed in or adjacent to buildings and exterior slabs should be compacted to at least 95 percent of 
the maximum dry density based on ASTM Test Method D1557. The upper 5 feet of utility trench backfill 
placed in pavement areas should be compacted to at least 95 percent of the maximum dry density based 
on ASTM Test Method D1557. Below 5 feet, utility trench backfill in pavement areas should be compacted 
to at least 90 percent of the maximum dry density based on ASTM Test Method D1557. Pipe bedding 
should be in accordance with the pipe manufacturer's recommendations. 

The contractor is responsible for removing all water-sensitive soils from the trenches regardless of the 
backfill location and compaction requirements. Depending on the depth and location of the proposed 
utilities, we anticipate the need to re-compact existing fill soils below the utility structures and pipes. The 
contractor should use appropriate equipment and methods to avoid damage to the utilities and/ or 
structures during fill placement and compaction procedures. 

8.1.9 Pavement Recommendations 

The near surface subgrade soils generally consist of silty sand with gravel. These soils are rated as good 
for pavement subgrade material (depending on silt content and moisture conditions). We estimate that 
the subgrade will have a California Bearing Ratio (CBR) value of 10 and a modulus of subgrade reaction 
value of k = 200 pci, provided the subgrade is prepared in general accordance with our recommendations. 

We recommend that, at a minimum, 12 inches of the existing subgrade material be moisture conditioned 
(as necessary) and re-compacted to prepare for the construction of pavement sections. Deeper levels of 
recompaction or overexcavation and replacement may be necessary in areas where fill and/or very poor 
(soft/loose) soils are present. Any soils that cannot be compacted to required levels and soils that have 
· more than 40 percent fines hy weight should be removed and replaced with imported structural fill. 

The subgrade should be compacted to at least 95 percent of the maximum dry density as determined by 
ASTM Test Method D1557. In place density tests should be performed to verify proper moisture content 
and adequate compaction. 
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The recommended flexible and rigid pavement sections are based on design CBR and modulus of 
subgrade reaction (k) values that are achieved, only following proper subgrade preparation. It should be 
noted that subgrade soils that have relatively high silt contents will likely be highly sensitive to moisture 
conditions. The subgrade strength and performance characteristics of a silty subgrade material may be 
dramatically reduced if this material becomes wet. 

Based on our knowledge of the proposed project, we expect the traffic to range from light duty (passenger 
automobiles) to heavy duty (delivery trucks). The following tables show the recommended pavement 
sections for light duty and heavy duty use. 

ASPHALTIC CONCRETE (FLEXIBLE) PAVEMENT 

LIGHT DUTY 

Asphaltic Concrete Aggregate Base* Compacted Subgrade* ** 

2.5 in. 6.oin. 12.0 in. 

HEAVYDUTY 

Asphaltic Concrete Aggregate Base* Compacted Subgrade* ** 

3.5in. 6.oin. 12.0 in. 

PORTLAND CEMENT CONCRETE (RIGID) PAVEMENT 

Min. PCC Depth Aggregate Base* Compacted Subgrade* ** 

6.oin. 6.oin. 12.0 in. 

* 95% compaction based on ASTM Test Method D1557 

** A proof roll may be performed in lieu of in place density tests 

The asphaltic concrete depth in the flexible pavement tables should be a surface course type asphalt, such 
as Washington Department of Transportation (WSDOT) ½ inch HMA. The rigid pavement design is 
based on a Portland Cement Concrete (PCC) mix that has a 28 day compressive strength of 4,000 pounds 
per square inch (psi). The design is also based on a concrete flexural strength or modulus of rupture of 
550 psi. 
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Cobalt Geosciences should be retained to provide part time field review during construction in order to 
verify that the soil conditions encountered are consistent with our design assumptions and that the intent 
of our recommendations is being met. This will require field and engineering review to: 

• Monitor and test structural fill placement and soil compaction 
• Observe bearing capacity at foundation locations 
• Observe slab-on-grade preparation 
• Observe excavation stability 

Geotechnical design services should also be anticipated during the subsequent final design phase to 
support the structural design and address specific issues arising during this phase. Field and engineering 
review services will also be required during the construction phase in order to provide a Final Letter for 
the project. 

10.0 Closure 

This report was prepared for the exclusive use of Shawn Anjaz and Zelly White and their appointed 
consultants. Any use of this report or the material contained herein by third parties, or for other than the 
intended purpose, should first be approved in writing by Cobalt Geosciences, LLC. 

The recommendations contained in this report are based on assumed continuity of soils with those of our 
test holes, and assumed structural loads. Cobalt Geosciences should be provided with final architectural 
and civil drawings when they become available in order that we may review our design recommendations 
and advise of any revisions, if necessary. 

Use of this report is subject to the Statement of General Conditions provided in Appendix A. It is the 
responsibility of Shawn Anjaz and Zelly White who are identified as "the Client" within the Statement of 
General Conditions, and its agents to review the conditions and to notify Cobalt Geosciences should any of 
these not be satisfied. 
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Respectfully submitted, 

Cobalt Geosciences, LLC 

Original signed by: 

Exp. 6/26/2020 

Phil Haberman, PE, LG, LEG 
Principal 

PH/sc 
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Statement of General Conditions 

USE OF THIS REPORT: This report has been prepared for the sole benefit of the Client or its agent and 
may not be used by any third party without the express written consent of Cobalt Geosciences and the 
Client. Any use which a third party makes of this report is the responsibility of such third party. 

BASIS OF THE REPORT: The information, opinions, and/or recommendations made in this report are 
in accordance with Cobalt Geosciences present understanding of the site specific project as described by 
the Client. The applicability of these is restricted to the site conditions encountered at the time of the 
investigation or study. If the proposed site specific project differs or is modified from what is described in 
this report or if the site conditions are altered, this report is no longer valid unless Cobalt Geosciences is 
requested by the Client to review and revise the report to reflect the differing or modified project specifics 
and/ or the altered site conditions. 

STANDARD OF CARE: Preparation of this report, and all associated work, was carried out in 
accordance with the normally accepted standard of care in the state of execution for the specific 
professional service provided to the Client. No other warranty is made. 

INTERPRETATION OF SITE CONDIDONS: Soil, rock, or other material descriptions, and 
statements regarding their condition, made in this report are based on site conditions encountered by 
Cobalt Geosciences at the time of the work and at the specific testing and/ or sampling locations. 
Classifications and statements of condition have been made in accordance with normally accepted 
practices which are judgmental in nature; no specific description should be considered exact, but rather 
reflective of the anticipated material behavior. Extrapolation of in situ conditions can only be made to 
some limited extent beyond the sampling or test points. The extent depends on variability of the soil, rock 
and groundwater conditions as influenced by geological processes, construction activity, and site use. 

VARYING OR UNEXPECTED CONDITIONS: Should any site or subsurface conditions be 
encountered that are different from those described in this report or encountered at the test locations, 
Cobalt Geosciences must be notified immediately to assess if the varying or unexpected conditions are 
substantial and if reassessments of the report conclusions or recommendations are required. Cobalt 
Geosciences will not be responsible to any party for damages incurred as a result of failing to notify Cobalt 
Geosciences that differing site or sub-surface conditions are present upon becoming aware of such 
conditions. 

PLANNING, DESIGN, OR CONSTRUCTION: Development or design plans and specifications 
should be reviewed by Cobalt Geosciences, sufficiently ahead of initiating the next project stage (property 
acquisition, tender, construction, etc), to confirm that this report completely addresses the elaborated 
project specifics and that the contents of this report have been properly interpreted. Specialty quality 
assurance services (field observations and testing) during construction are a necessary part of the 
evaluation of sub-subsurface conditions and site preparation works. Site work relating to the 
recommendations included in this report should only be carried out in the presence of a qualified 
geotechnical engineer; Cobalt Geosciences cannot be responsible for site work carried out without being 
present. 
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Unified Soil Classification System (USCS) 

MAJOR DIVISIONS 

Gravels 
(more than 50% 
of coarse fraction 
retained on No. 4 

Clean Gravels 
(less than 5% 

fines) 

COARSE 
GRAINED 

SOILS 
(more than 50% 

retained on 
No. 200 sieve) 

sieve) 

Sands 
(50% or more 

of coarse fraction 
passes the No. 4 

sieve) 

Gravels with 
Fines 

(more than 12% 
fines) 

Clean Sands 
(less than 5% 

fines) 

Sands with 
Fines 

(more than 12% 
fines) 

Inorganic 

FINE GRAINED 
SOILS 

(50% or more 
passes the 

No. 200 sieve) 

Silts and Clays 
(liquid limit less 

than 50) 

Organic 

Inorganic Silts and Clays 
(liquid limit 50 or 

more) 

Organic 

HIGHLY ORGANIC 
SOILS 

Primarily organic matter, dark in color, 
and organic odor 

Classification of Soil Constituents 

MAJOR constituents compose more than 50 percent, 
by weight, of the soil. Major constituents are capitalized 
(i.e., SAND). 

Minor constituents compose 12 to 50 percent of the soil 
and precede the major constituents (i.e., silty SAND). 
Minor constituents preceded by "slightly" compose 
5 to 12 percent of the soil (i.e., slightly silty SAND). 

Trace constituents compose o to 5 percent of the soil 
(i.e., slightly silty SAND, trace gravel). 

Relative Density Consistency 
(Coarse Grained Soils) (Fine Grained Soils) 

N,SPT, 
Blows/Fr 

0-4 
4-10 
10-30 
30-50 
Over so 

~ 
COBALT 
GEOSCIENCES 

Relative N,SPT, 
Density Blows/Fr 

Very loose Under2 
Loose 2-4 
Medium dense 4-8 
Dense 8-15 
Very dense 15-30 

Over30 

Cobalt Geosciences, LLC 
P.O. Box 82243 
Kenmore, WA 98028 
(206) 331-1097 

rw cobalt •e . m 
·ohaltgeo@gmail .com 

Relative 
Comtistcncv 

Very soft 
Soft · 
Medium stiff 
Stiff 
Very stiff 
Hard 

TYPICAL DESCRIPTION 

Well-graded gravels, gravels, gravel-sand mixtures, little or no fines 

Poorly graded gravels, gravel-sand mixtures, little or no fines 

Silty gravels, gravel-sand-silt mixtures 

Clayey gravels, gravel-sand-clay mixtures 

Well-graded sands, gravelly sands, little or no fines 

Poorly graded sand, gravelly sands, little or no fines 

Silty sands, sand-silt mixtures 

Clayey sands, sand-clay mixtures 

Inorganic silts of low to medium plasticity, sandy silts, gravelly silts, 
or clayey silts with slight plasticity 

----:::----:----:-:-----=--------c---~---1 
Inorganic clays of low to medium plasticity, gravelly clays, sandy clays 
silty clays, lean clays 

Organic silts and organic silty clays of low plasticity 

Inorganic silts, micaceous or diatomaceous fine sands or silty soils, 
elastic silt 

Inorganic clays of medium to high plasticity, sandy fat clay, 
or gravelly fat clay 

Organic clays of medium to high plasticity, organic silts 

Peat, humus, swamp soils with high organic content (ASTM D4427) 

Grain Size Definitions 

Descri_ption Sieve Number and/or Size 

Fines <#200 (0.08 mm) ----
Sand 

-Fine #200 to #40 (0.08 to 0-4 mm) 
-Medium #40 to #10 (0.4 to 2 mm) 
-Coarse #10 to #4 (2 to 5 mm) 

-- -
Gravel 

-Fine #4 to 3/ 4 inch (5 to 19 mm) 
-Coarse 3/4 to 3 inches (19 to 76 mm) 

Cobbles 3 to 12 inches (75 to 305 mm) 

Boulders >12 inches (305 mm) 

Moisture Content Definitions 

Dry . Absence of moisture, dusty, dry to .the touch 

Moist Damp but no visible water 

Wet Visible free water, from below water table 

Soil Classification Chart Figure Ct 
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Log of Boring B-1 

Date: November 23, 2018 Depth: 16.5' Initial Groundwater: None Observed 

Contractor: CN Elevation: ~367' Sample Type: Split Spoon 

Method: Hollow Stem Auger Logged By: PH Checked By: SC Final Groundwater: N/ A 
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Vegetation/Topsoil 

SM Medium dense to very dense, silty-fine to medium grained sand with 
gravel, mottled dark yellowish brown to grayish brown, moist. 
(Glacial Till) 

Unit Weight - 122 pcf 

Very dense, fine to medium grained sand trace gravel, 
yellowish brown to grayish brown, moist. (Advance Outwash) 

End of Boring 16.5' 
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Log of Boring ·s-2 
Date: November 23, 2018 Depth: 31.5' Initial Groundwater: None Observed 

Contractor: CN Elevation: ~356' Sample Type: Split Spoon 

Method: Hollow Stem Auger Logged By: PH Checked By: SC Final Groundwater: N/ A 
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Vegetation/Topsoil 

Loose to medium dense, silty-fine to medium grained sand with grave 
dark yellowish brown to grayish brown, moist. (Glacial Till) 

Medium dense to very dense, fine to medium grained sand trace 
gravel, yellowish brown to grayish brown, moist. (Advance Outwash) 

-Local interbeds of silty-sand 

Unit Weight 119 pcf 

-Areas of coarser grained SP 
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Particle Size- Distribution - ASTM D 422 
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APPENDIXD 
Slope Stability Analyses 
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COBALT 
GEOSCIENCES 

August 12, 2019 

Shawn Anjaz and Zelly White 
C/0 Schuyler Tutt 
Medici Architects 

RE: Plan Review and Response to Comment 
Proposed Five Lot Plat 
7435 NE 129th Street 
Kirkland, Washington 

Cobalt Geosciences, LLC 
P.O. Box 82243 

Kenmore, Washington 98028 

In accordance with your authorization, Cobalt Geosciences, LLC has prepared this letter to 
present responses to a recent City of Kirkland comment regarding stormwater (June 14, 2019 
letter) with relevant geotechnical recommendations. 

In preparation of this letter, we have reviewed the following documents: 

• Civil Plan "Drainage and Utility Site Plan" prepared by Anstey Engineering dated July 29, 
2019 

• Geotechnical report prepared by Cobalt Geosciences, LLC dated December 9, 2018 

• City comment letter dated June 14, 2019 

Recommendations in this letter supersede relevant aspects in our recent geotechnical report. 

Comment Letter Responses 

The following item is a paraphrased geotechnical-related comment from the City letter followed 
by our discussion and recommendations. 

Comment discussing 48 inch diameters sumps used to detain or infiltrate runoff collected from 
building footing drains. 

The updated drainage site plan shows the location of new sump (drywell) excavations near the 
east sides of Lot's 1 through 4. We understand that these excavations would be filled with washed 
rock and meant to collect and disperse or infiltrate any runoff from new footing drains around the 
residences. 

Typically, there is minimal runoff collected from footing drains for new houses set at or near 
existing grades in nearly level areas. Exceptions usually include new houses that have daylight 
basement levels in which there is perched groundwater in the adjacent cuts, and new houses in 
areas With very shallow groundwater, such as in flood plains: Our previous geotechnical report 
discussed an infiltration rate of 0.25 inches per hour in the upper weathered glacial till soils. 

The proposed drywells appear suitable for limited infiltration of new footing drain runoff; 
however, we recommend that the drywell for Lot 4 be moved at least 25 feet to the north. The 
current location is at the top of a moderately steep slope area. In other words, we recommend a 
minimum setback of 25 feet for any drywell. 

www.cobaltgeo.com (206) 331-1097 
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August 12, 2019 
Page 2 of2 
Responses to City Comment 

Closure 

The information presented herein is based upon professional interpretation utilizing standard 
practices and a degree of conservatism deemed proper for this project. We emphasize that this 
report is valid for this project as outlined above and for the current site conditions and should not 
be used for any other site. 

Sincerely, 

Cobalt Geosciences, LLC 

Phil Haberman, PE, LG, LEG 
Principal 

PH/sc 

www.coba1tge .com 

Exp 6-26-2020 

(206) 331-1097 



 
NATURAL GREENBELT PROTECTIVE EASEMENT  

 
 
 
Grantor:     , owner of the hereinafter described real property, hereby grants to 
 
Grantee: The City of Kirkland, a municipal corporation. 
 

A natural greenbelt protective easement over and across the following described real property 
to wit ("Easement Area"):  

      
 
No tree trimming, tree topping, tree cutting, tree removal, shrub or brush-cutting or removal of 
native vegetation, application of pesticides, herbicides, or fertilizers; construction; clearing; or 
alteration activities shall occur within the Easement Area without prior written approval from the 
City of Kirkland.  Application for such written approval to be made to the Kirkland Department 
of Planning and Community Development who may require inspection of the premises before 
issuance of the written approval and following completion of the activities.  Any person 
conducting or authorizing such activity in violation of this paragraph or the terms of any written 
approval issued pursuant hereto, shall be subject to the enforcement provisions of Chapter 170, 
Ordinance 3719, the Kirkland Zoning Code.  In such event, the Kirkland Department of Planning 
and Community Development may also require within the immediate vicinity of any damaged 
or fallen vegetation, restoration of the affected area by planting replacement trees and other 
vegetation as required in applicable sections of the Kirkland Zoning Code.  The Department also 
may require that the damaged or fallen vegetation be removed. 
 
It is the responsibility of the property owner to maintain critical areas and their buffers by 
removing non-native, invasive, and noxious plants in a manner that will not harm critical areas 
or their buffers and in accordance with Kirkland Zoning Code requirements for trees and other 
vegetation within critical areas and critical area buffers. 
 
The City shall have a license to enter the Easement Area (and the property if necessary for 
access to the Easement Area) for the purpose of monitoring compliance with the terms of this 
easement. 
 
Development outside of this Natural Greenbelt Protective Easement may be limited by codified 
standards, permit conditions, or movement of the critical area. 
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Each of the undersigned owners agree to defend, pay, and save harmless the City of Kirkland, 
its officers, agents, and employees from any and all claims of every nature whatsoever, real or 
imaginary, which may be made against the City, its officers, agents, or employees for any 
damage to property or injury to any person arising out of the existence of said Natural Greenbelt 
Protective Easement over said owner's property or the actions of the undersigned owners in 
carrying out the responsibilities under this agreement, including all costs and expenses, and 
recover attorney's fees as may be incurred by the City of Kirkland in defense thereof; excepting 
therefrom only such claims as may arise solely out of the negligence of the City of Kirkland, its 
officers, agents, or employees. 
 

This easement is given to satisfy a condition of the development permit approved by the City of 
Kirkland under Kirkland File/Permit No.      , for construction of       upon the following 
described real property: 

       
 
This easement shall be binding upon the parties hereto, their successors and assigns, and 
shall run with the land. 
 
DATED at Kirkland, Washington, this      day of      ,      . 
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(Sign in blue ink) 
(Individuals Only) 
OWNER(S) OF REAL PROPERTY (INCLUDING SPOUSE) 
 
  
 
  
 
  
 
 
 
 
 
 
 
(Individuals Only) 
STATE OF WASHINGTON ) 

   ) SS. 
County of King   ) 
On this _____ day of ____________, _____, before me, the 
undersigned, a Notary Public in and for the State of Washington, 
duly commissioned and sworn, personally appeared 
_________________________________________________and 
________________________________________to me known to 
be the individual(s) described herein and who executed the 
Natural Greenbelt Protective Easement and acknowledged that 
_______ signed the same as ______free and voluntary act and 
deed, for the uses and purposes therein mentioned. 
WITNESS my hand and official seal hereto affixed the day and 
year first above written. 
________________________________________ 
Notary's Signature 
________________________________________ 
Print Notary's Name 
Notary Public in and for the State of Washington,  
Residing at: __________________________________________ 
My commission expires: ______________________ 

ENCLOSURE 1

199



(Partnerships Only) 
OWNER(S) OF REAL PROPERTY 
 
  
(Name of Partnership or Joint Venture) 
 
  
By General Partner 
 
  
By General Partner 
 
  
By General Partner 
 
 
 
 
 
 
 
(Partnerships Only) 
STATE OF WASHINGTON ) 

   ) SS. 
County of King   ) 
On this _____ day of ____________, _____, before me, the 
undersigned, a Notary Public in and for the State of Washington, 
duly commissioned and sworn, personally appeared 
_________________________________________________and 
_________________________________________ to me, known 
to be general partners of ______________________________, 
the partnership that executed the Natural Greenbelt Protective 
Easement and acknowledged the said instrument to be the free 
and voluntary act and deed of each personally and of said 
partnership, for the uses and purposes therein set forth, and on 
oath stated that they were authorized to sign said instrument. 
WITNESS my hand and official seal hereto affixed the day and 
year first above written. 
__________________________________ 
Notary's Signature 
__________________________________ 
Print Notary's Name 
Notary Public in and for the State of Washington,  
Residing at: __________________________________________ 
My commission expires: ________________ 
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(Corporations Only) 
OWNER(S) OF REAL PROPERTY 
 
  
(Name of Corporation) 
 
  
By President 
 
  
By Secretary 
 
 
 
 
 
 
 
(Corporations Only) 
STATE OF WASHINGTON ) 
     ) SS. 
County of King   ) 
On this _____ day of ____________, _____, before me, the 
undersigned, a Notary Public in and for the State of Washington, 
duly commissioned and sworn, personally appeared 
________________________________________________and 
_________________________________________ to me, known 
to be the President and Secretary, respectively, of 
_______________________________________, the corporation 
that executed the Natural Greenbelt Protective Easement and 
acknowledged the said instrument to be the free and voluntary 
act and deed of said corporation, for the uses and purposes 
therein set forth, and on oath stated that they were authorized to 
sign said instrument and that the seal affixed is the corporate seal 
of said corporation. 
WITNESS my hand and official seal hereto affixed the day and 
year first above written. 

__________________________________ 
Notary's Signature 
__________________________________ 
Print Notary's Name 
Notary Public in and for the State of Washington,  
Residing at: __________________________________________ 
My commission expires: ________________ 
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HOLMES POINT OVERLAY ZONE  
PROTECTED NATURAL AREA EASEMENT  

 
 
 

      , owner of the hereinafter described real property (“Grantor”), hereby grants to 
the City of Kirkland, a municipal corporation (“Grantee”) a Holmes Point Overlay Zone 
Protected Natural Area easement ("PNA Easement") over and across the following described 
real property:  

      
 
No tree trimming, tree topping, tree cutting, tree removal, shrub or brush-cutting or removal 
of native vegetation, application of pesticides, herbicides, or fertilizers; construction; 
clearing; or alteration activities shall occur within the PNA Easement without prior written 
approval from the City of Kirkland.  Application for such written approval is to be made to 
the Kirkland Department of Planning and Community Development who may require 
inspection of the premises before issuance of the written approval and following completion 
of the activities.  Any person conducting or authorizing such activity in violation of this 
paragraph or the terms of any written approval issued pursuant hereto, shall be subject to 
the enforcement provisions of Chapter 170, Ordinance 3719, the Kirkland Zoning Code.  In 
such event, the Kirkland Department of Planning and Community Development may also 
require within the immediate vicinity of any damaged or fallen vegetation, restoration of the 
affected area by planting replacement trees and other vegetation as required in applicable 
sections of the Kirkland Zoning Code.  The Department also may require that the damaged 
or fallen vegetation be removed. 
 
It is the responsibility of the property owner to maintain the PNA Area by removing non-
native, invasive, and noxious plants in a manner that will not harm the PNA and in 
accordance with Kirkland Zoning Code Chapter 70 requirements for trees and other 
vegetation within the PNA.   
 
The City shall have a license to enter the PNA Easement (and the property if necessary for 
access to the PNA Easement) for the purpose of monitoring compliance with the terms of 
this easement. 
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Each of the undersigned owners agree to defend, pay, and save harmless the City of 
Kirkland, its officers, agents, and employees from any and all claims of every nature 
whatsoever, real or imaginary, which may be made against the City, its officers, agents, or 
employees for any damage to property or injury to any person arising out of the existence of 
said PNA Easement over said owner's property or the actions of the undersigned owners in 
carrying out the responsibilities under this agreement, including all costs and expenses, and 
recover attorney's fees as may be incurred by the City of Kirkland in defense thereof; 
excepting therefrom only such claims as may arise solely out of the negligence of the City of 
Kirkland, its officers, agents, or employees. 
 

This easement is given to satisfy a condition of the development permit approved by the City 
of Kirkland under Kirkland File/Permit No.      , for construction of       upon the 
following described real property: 

       
 
This easement shall be binding upon the parties hereto, their successors and assigns, and 
shall run with the land. 
 
DATED at Kirkland, Washington, this _______ day of _______________________, _______. 
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(Sign in blue ink) 
(Individuals Only) 
OWNER(S) OF REAL PROPERTY (INCLUDING SPOUSE) 
 
  
 
  
 
  
 
 
 
 
 
 
 
(Individuals Only) 
STATE OF WASHINGTON ) 

    ) SS. 
County of King   ) 
On this _____ day of ____________, _____, before me, the 
undersigned, a Notary Public in and for the State of 
Washington, duly commissioned and sworn, personally 
appeared 
________________________________________________and 
________________________________________to me known 
to be the individual(s) described herein and who executed the 
Public Ingress and Egress Easement and acknowledged that 
____________ signed the same as _____________ free and 
voluntary act and deed, for the uses and purposes therein 
mentioned. 
 
WITNESS my hand and official seal hereto affixed the day and 
year first above written. 
________________________________________ 
Notary's Signature 
________________________________________ 
Print Notary's Name 
 
Notary Public in and for the State of Washington,  
 
Residing at: _________________________________________ 
 
My commission expires: ______________________ 
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(Partnerships Only) 
OWNER(S) OF REAL PROPERTY 
 
  
(Name of Partnership or Joint Venture) 
 
  
By General Partner 
 
  
By General Partner 
 
  
By General Partner 
 
 
 
 
 
 
 
(Partnerships Only) 
STATE OF WASHINGTON ) 

    ) SS. 
County of King   ) 
On this _____ day of ____________, _____, before me, the 
undersigned, a Notary Public in and for the State of 
Washington, duly commissioned and sworn, personally 
appeared 
________________________________________________and 
_________________________________________ to me, 
known to be general partners of 
______________________________, the partnership that 
executed the Public Ingress and Egress Easement and 
acknowledged the said instrument to be the free and voluntary 
act and deed of each personally and of said partnership, for the 
uses and purposes therein set forth, and on oath stated that 
they were authorized to sign said instrument. 
WITNESS my hand and official seal hereto affixed the day and 
year first above written. 
__________________________________ 
Notary's Signature 
__________________________________ 
Print Notary's Name 
Notary Public in and for the State of Washington,  
Residing at: 
__________________________________________ 
My commission expires: ________________ 
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(Corporations Only) 
OWNER(S) OF REAL PROPERTY 
 
  
(Name of Corporation) 
 
  
By President 
 
  
By Secretary 
 
 
 
 
 
 
 
(Corporations Only) 
STATE OF WASHINGTON ) 
     ) SS. 
County of King   ) 
On this _____ day of ____________, _____, before me, the 
undersigned, a Notary Public in and for the State of 
Washington, duly commissioned and sworn, personally 
appeared 
________________________________________________and 
_________________________________________ to me, 
known to be the President and Secretary, respectively, of 
_______________________________________, the 
corporation that executed the Public Ingress and Egress 
Easement and acknowledged the said instrument to be the free 
and voluntary act and deed of said corporation, for the uses 
and purposes therein set forth, and on oath stated that they 
were authorized to sign said instrument and that the seal 
affixed is the corporate seal of said corporation. 
WITNESS my hand and official seal hereto affixed the day and year first 
above written. 

__________________________________ 
Notary's Signature 
__________________________________ 
Print Notary's Name 
 
Notary Public in and for the State of Washington,  
 
Residing at: _______________________________________ 
 
My commission expires: ________________ 
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