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Preliminary Report of Subsurface Exploration and Geotechnical Engineering Studies,

Proposed Tavis Property Developrient, West side of Pacific Highway South at Roughly
South 280th Street, King Gounty, Washington Project Number: 8030-007

This report presents the results of our preliminary substirface exploration and geoctechnical
engirieering studies at the referericed site. The purpose and scope of these studies was outlined
in our proposal to you dated March 27, 1997. Whitten agreement 1o proceed with our studies was
completed on April 28; 1997, and the fieldwork was started on May 1, 1997.

Th:é. property under consideration is located on the west side of Pacific Highway South {State
Route 99) and extends westward approximately 830+/- feei, iemin-ai-ihg &t the rear of the
properties fronting on the east side of 13th Avenie Soulh. The nerthern edge of the properly
terminates at the rear of properties fronting on the south side of South 276th Street. The south
property line is defined by aﬁ}ace'ni properties fronting on South 282nd Place and 15th Avenue
South. The parcel covers.an area of approximately 12+ acres in size and, to varying degrees, has
been pieviously developed. We undersiand that it is your desire to re~develop the property for
multiple residential usage with associsted street improvements. The presence of a pond-type area
and areas of known fill are key considerations in the final devefopment plan for the property.
Although development plans are only conceplual i this fime, it is anticipated that a moderate
amount of fegrading may be associated with site development, including road developrent and
site drainage.

Subsurface Exploration Program
We explored site subsurface conditions by excavating and logging soils exposed in a series of 21
exploration pits across the site, viewing soils exposed in slopes and road cuts in the site area, and
reviewing information in our files. The exploration pit locations are shown on the attached Site

- Sketeh, Figure 1 of this report.
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The exploration pits were excavated using a rubber-tired backhoe and extended to a maximum
depth of 21 feet. Soils exposed in the exploration pits were exarnined and logged by an
engineering geologist subcontracted to this office. The exposed soils were examined and the
difficulty of excavation evaluated as an indication of the relative soil density, The soil strata
encountered are shown on the attached Exploration Pit Logs, Figures 3 through 9. The soil strata
shown on the logs were observed at spot locations across the site. Actual subsoil conditions may
vary between pits and/or as exposed in excavations,

At the time of our site work no topographic map of the property was available. Slope angles, '
heights and distance measurements used in this report were established using hand hald
equipment, ie, tape measure, Brunton compass, inéﬁnometer, and optical range finder, and should
be considered approximations. Figures 1 and 2 were developed based on hand beld equipment
and limited data and should be considered as being an approximate representation of the site and
indicated features,

Site and Subsurface Conditions
From the guard raif along Pacific Highway South the property drops fairly steeply (roughly 2H to
1V) downward for a distance of abou twenty to forty feet, at which point, on the south two-thirds of
the property, the slope flattens to gradients of mmioderate steepness which continue 1o flaften to the
west for a fotal distance of aiout two to three hundred feet. in the northem third of the site
adjacent to Pacific Highway South, a porfion of the property has been filled with soil and concrete
and asphalt rubble to develop driveway aceess into the property. This fill is variably sioped fora -
distance of about 150 to 180 fest from the highway, at which point, the face of the fill tzkes on a
steep siope downward 1o the west. Frot the toe of the west facing slopes, down from the
highway, to the west properiy line the ground surface bs fairly fiat to slightly rolling.

As shown on Figure 1, a pond-like featisre occupies the north centrat portion of the property. From
our field observations, it is suspected that the size of the pond fluctuates. greatly both seasonafly
and 'duﬁng'periqqs_ wetter and. dryer weather. These obsewé_t-ionss tend to support information from
you that this feature was excavated and reportedly vanishes or is greatly reduced in size later.in
the riormally dry season.  The boundaries shown on Figure 1 are &s estimated at the time of our
fieldwork.

J. Keith Cross, P.E. 8210 NE 134" Street, Kirkdand, Washington 98034-1876
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To the south of the *pond" area and extending to the south property line is a nearly level,
extensively filled area. The fill in this area appears to be on the order of six to seven feet thick and
comprised of a \;ariable mixture of soil: concrete, brick and asphatt rubble; wood: logs and
miscellaineous debris.

Vegetation on the east and west thirds of the property consists, for the most part, of an apenly
wooded, mixed age "forest” of evergreen and deciduous trees over an open to dense, mixed
understory of brush, small treés, vines and weeds. The central third of the site, south of the
“pond", is covéred with grass and weeds, with a dense growth of berry vings along the east side of
the fill and “pond”.

Materials of both pre- and post-glacial age were identified on the property, their general locations
are shown on Figure 2. Al soil contacts shown on Figure 2 should be considered as approximate
or estimated and subject to faodification during additiorial field exploration or grading -observation.

Ignoring the defined areas of fill, in general terms, it appears that the northeast portior of the
Property is underlain by recessional outwash {primarily sand and gravelly sahd) while the

southeast portion of the site, adjacent o the highway, is uniderlain by glacial till, an ice ﬂépoéit_ei#,
generally dense mixture of sift, sand and gravel. West and down slope of the area underigin by
glacial til] is what appears 10 be advance outwash, a pre-giacial mixture of sand and gravel having
a variable silt content. Extending north-south through the central portion of the site is a large
deposit of interbedded sand, gravel, and sand and gravel which appears o occupy an outwash
channel. This material also formis ihe berm shown on Figures 1 and 2 and is. suspectedfobe a
combination of both advarice and recessional outwash, with the recessional materials daposited in
a channel carved into the advance. materials. Under a two to five foot thick ma ntle of possible '
weathered fill and recessional Qutwash, the western third of the property appears to be underiain
by glacial ill interbedded with Ylacial drifi-ike materials. Glacial drift can be of similar compasition
to glacial il, which in this case it Is, deposited in association with the glacier but not necessarily by
glacial ice. -

For purposes of future site grading, it should be rioted that in both the advance and recessional
outwash thefe scattered large cobbles and very large boulders. '

J. Keith Cross, P.E. 9210 NE 134 Street, Kirkland, Wastington 980341676 -
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On a gross scale it is our opinion that the site soils are generally similer that indicated on geologic
and Solf Conservation Service (SCS) maps of the area. The geologic maps "Geology of the
Poverty Bay Quiadrangle, Washington" (USGS, 1961) and "Geology and Ground Water Resources
of Southwestern King County, Washington” (Water Supply Bulietin No. 28, Washington State
Departraent of Water Resources, 1869) indicate that glacial il is the primary materia underlying
the site with the "pond” and fill area in the south ceniter of the site possibly being an extension of
glacielacustiine deposits (materials deposited in glacial lakes) which, on the maps, have an
approximate. contact indicated near the study site’s south property line. Soil Conservation Service
maps ("Seil Survey, King County Area, Washington®, 1973) indicate that the major portion of the
site is undedain by Alderwood type soils, which have a glacial {ill parent matetial, with soils in the
"pond" area ang along the pond outlat ditch, west of the "pond"; identified as soils of the Noma
series. The SCS indicates that Norma-type soils develop in alluvium and are generally found in
basins on giaciated uplands and stream bottems.

Itis our opinion that differences between the reference maps and our field observations is more a
result of mapping scale and not inconsistencies in mapping or site specific work.

No ground water was observed in the expioration pits adjacent to the highway or in pits 15 and 19.
Across the rest of the preperty ground wafer was found generally between a depth of about 2.5
and 7 feet. A water well is located about 200 feet north of pit 6. This well has a diameter of
approximately four feet and zn apparent depth of 31 feet. The 12 foot depth to ground water at pit
& appéars sitriilar {0 the measured 16 foot depth fo water level in the well.

CONCLUSIONS AND PRELIMINARY RECOMMENDATIONS

General " |
Based on the resulis of our subsiirface exploration program and révie.w of associated materals, jf
is our opinion that, from a geotechnical view, the Property is generally suitable for the type of
development proposed, The existence of the laree fills in the northeast and south ceriral portions
of the site and the presence of the "pond” and asseciated wet and otcasionally organic jaden

soits, and apparent elevated ground water levels (although perhaps seasonally elevated)
i complicates the dievélépme'nt considerations frosm 4 foundation support, earthwork and site
~ drainage perspective. The responise of the existing il and loose/soft soils to loadings imposed by
placementi of 'any additional fill and building foundations muyst be considered. As site development
and building design plans becorrie more defined, we anticipate that it may be beneficial to more

J. Keith Cross, PE. 9210 NE 1340 Street, Kirktand, Washington 58034-1876
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closely explore the subsurface conditions in the fil areas and in areas adjacent to and south of the
"pond”. if such additional explerations are timed for the niormally dry season they could be .
particularly useful in evaluation of foundation construction opfions in the areas of softer soil and in
those areas presently showing elevated ground water levels.

We caution that, although not strictly a gectechnicat cohsideration, an additionial consideration for
site grading is the presence of AT&T and U § West fiber-optic telephone cables taid paralle! with
Pacific Highway S’wth‘b'etween our exploration pits 1 through 5 and the highway. Care should be
taken to assire that site work does riot destabilize up stope areas that could damage the fiber-
optic cable or highway.

Additional considerations for site development design are what appear to be small, vegetation
covered piles of soil, trees or debris in the southwestern portion of the site, vegetation in this areg
May cover undesirable matérials. Consideration will also be required in the "pond” area with
regard fo the water source and disposal, and, if the "pond” is {o be maintained as part of the
development, control of potential water level fluctuations.

With regard to the existing water well on the Property, if this well is to be abandoned i should be
backfilled and sealed in full accordance with Washington State Department of Ectlogy standards
and regulations and the abandonment reported {o the Department of Ecology.

Our studies did not include the testing for possible methane gas gengration from the existing site
fills. H structures are built over the existing fill areas, without removing the existing fill, as a safety
consideration, we recorimend that provisions be made to assure that all craw! spaces and
enclosed areas are well ventilated fo prevent the possibie build-up of methane gas.

The following preliminary recommendations are provided to aid in addressing préfiminary design
considerations for the developmenit of the site and shiould be incorporated into the site planning,
design and construction considerations.

Site Preparation and Grading

Water Related Concemns _
Only minor storm water related problems are anticipated if site grading and preparation are
undertaken during the normally drier porfions of the year. If site work is undertaken during wet

. ¥ Keith Cross, P.E. 9210 NE 134" Street, Kirkland, Washington 98034-1876
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weather the near surface sands and silty soils may become over-saturated and temporarily
unworkable. If the site work is Qnd'ertakén during wet weather, the contracior should be fully
prepared to deal with soil and water problems normally encountered in thase materials during wet
weather work including the filtering of runoff, as needed, 1o pr'e;ve:ﬁ the siltation of down slope
areas. Additionally, we recommend that the contracior be fully prepared to deal with potentially
large amounts of runoff from the roadway and parking aress until these areas are paved and the
storm drains are 6perational. It should be anticipated that silt fences and other erosion gontrol
devices could be used to control sediment transport from leavifig the site.

A significant water source is a storm drain pipe that discharges onto the slope from under Pacific
Highway South. This pipe is located in the vicinity of pit4. A small gully has formed from the
uncontrolfed discharge from this pipe.

Depending upon the final site grades and weather conditions it is possible that springs or seeps
may develop in s6me areas and in excavations, particularly on the western two-thirds of the site.
In that we are unable to predict where or when this might occur we recommend that any
development of springs or seeps be treated as a constructionfirgintenance problem and
addressed at thai fime. Due fo the initially apparent randomness of ground water depths, for
planning purposes it should be anticipated that ground water may be encountered in any
excavations made for foundations, basernents, ufility frenches or other sinilar subsurface
excavations. Additionally, water seepage can cause failure of the excavation walls and the
contractor should be observant for pos,éible cave-in or other hazardous conditions and provide
shoring for all cuts and excavations in accordance with local, state, and federal reguiations. All
confractors working oh the project shotild be agtvi-’s_e;d of the potential for and be prepared to deal

With any water relgted problems during construction,

To preciude the possible build-up of ground water or storm runoff in the soils adjacent to the
structures, i is recommended that a four inch diameter perforated, rigid pipe be placed,
perforéﬁnns down, arourd the otitside of the buildirg foundations at or below the footing subgrade
elevation. All of the drainage system should be bedded in a drainage sand and gravel and. ‘
desegned to camry any acctimiutated water away from the structure to the storm drainage system or
other appropriate discharge area. Roof drainage should not be connected fo the footing or other
s_ubsuﬁégce' water drains. :

J. Keith Cross, P.E. 9210 NE 134 Street, Kirkland, Washington 98034-1878
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All runoff from roofs, driveways, paved areas and other hard surfaced areas should be intercepted,
collected and disposed of away from structures and site slopes, and -discha-rged where the water
will not effect down slope structures, walls or properties. Additional location specific
recommendations may beé required to address special considerations if the "pond” area is to be
drained and maintained in a "dry" condition.

Prefiminary Development Reconimendations

Generally under all buildings, pavements and fil areas, it is recommended that all sod, organic
soil, existing fill and debris be removed. However, we understand that due to apparent fill
thicknesses this may not be practical in all areas and altemative design considerations may be
needed d‘eéendin'g on the-final development plan. Over most of the site it is anticipated that
stripping depths of six inches to a foot will be generally adequate to remove topsoil ahd Similar
materials. Grubbing to depths of three o four feet may be required to remove larger root bajls, If
the existing fill in the south central portion of the site is to be removed, stﬁppin‘g fo depths on the
order of six to eight feet should be expected to remove the fill with an additional one to two feet of
depth anticipated 10 remove any possible underlying topsoil or organic laden layers.

Stripped soils, contamingted with organics or debris, should be wasted off site or used in
landscape areas. Stripped granular soils free of organics and debris, or other deleterious
materials, may be used as structural fil subject to the following considerations,

Following stripping of the site, and prior to the placement of any fill, the exposed subgrade should
be proof relied and ‘compaéted using a vibratory roller developing a dynamic rating of 2t least
25,000 pounds. Compagction of the stripped subgrade should be continued untif field density tests
show that a minimurn compaction of 95% of the maximum dry density, as determiried by ASTM
method D-1557, has been achieved in all buildinig, dfiveway, and parking areas. Any soft or
weaving areas disclosed during proof roliing should be excavated and replaced with compacted
structural fill. Areas which are fo be filled o bring the building or pavement grades up fo the
desired elevation should be filled with compacted granular material free from roots, frash or other
deleterious materials, I is anticipated that site fill materiais may be a mix of native and imported
materials. During wet weather the siltier portion of the on site _sc;ifs: are not expected fo be Suitable
for use as fill. 'i'hese. soils are sufficiently fined grained, such that with the addition of small
quantities of water they become overly saturated and are difficult or impossible to compact to the
desired density. As a result, we recommenid that all site grading and preparafion be undertaken

d. Keith Cross, P.E. 9210 NE 134" Street, Kirkland, Washington 98034-1876
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and completed during dry weather. if grading in building or pavement areas is necessary during
wet weather, we recommend that ai| excavated soil be removed from the site and that materials
used as structural fill (fill placed.on slopes or under buildings or pavements) consist of free
draining sand and gravel with not more than 5.0% fines, material passing a L.8. No. 200.sieve.
(Note: As the site soils are better exposed for observation and evaluation during grading, it may
be possible that some of the native sands and gravels containing variable amounts of sili can be
modified for usage with approval of the Peotechnical engineer.) Al imported fill material should
conform fo the above recommendation regardless of the weather.

In areas of fil placement, fill siopes should not be steeper than 2H to 1V for fll placad in
accordance with the requirements of appendix chapter 33 of the Uniform Building Code (1994).
For uncontrolied fills of moderate Quality material slopes should be flatterthan 3 or 4H to 1V, In
areas where steeper slepes are reguired retaining structures or seil reinforcement should be
Provided. In argas where fills are 1o be made on slopes steeper than 5H to 1V the subgrade
should be bené¢hed and prepared in accordarice with UBC (1994) requirements prior to fill
placement. Berniches should be cut at @ maximum vertical height of two. feet.

All structural fill should be placed in-fayers approximately 8 inches in Icose thickniess, conditioned
to a mioisture contant suitable for Compaction, and compacied to 95% of the maximum dry density
as determined by ASTM D-1557. Field derisity tests should be made at a frequency adequate to
assure that the required compaction is achieved.

A special case for fill is the. concrete and asphalt rubble in the northeastem portian of the property.
This material currently underlies an access foadway. If this material is re-distributed in the current
general area as an embanrkment fill for an entrance roadway and is com pacted o a generally void
free configuration with a large vibratory roller, is gxpécﬂaﬁﬁ to provide a suifable émbankment
material to Support a readway alignment, A surfacing layer of a debris free pit-run sand and gravel
should be placed between the compacied rubble fill and the pavement section. This pit-run fayer
shoutd be sufficiently thick to contain any uffiities that exiend through this area.

Prefiminary Foundation Design’

The proposed siructiirés may be supperied on spread footings bearing on the medium dense o
dense native sandy soils or oni propedly placed and compacted structural fifl bearing on the
medium dense to dense native soils. Due 1o the loose condition and farge amount of debris, the

J. Keith Cross, P.E. 9210 NE {34® Street, Kirkland, Washirgton 98034-1876
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existing fill material is considered unsuitable and will not provide adequate foundation Support for
structures where normally anticipated $ettlements of an inch or less are fequired.

All foundations should be designed in accardance with Uniform Building Code requirements, as
modified by local codes and regulations, in effect at the time of construction, for structures within
seismic zone 3 as defined by the Uniform Building Code (1994) or the UBC seismic zone in effect
at the time of construction.

- Spread footing foundations should have a minimum embedment of 18 inches below the lowest
adjacent finished grade except where the footings ars on or adjacent to a downward slope. Where .
foundations are constricted on or adjacent 1o s‘!opés the foundations should be designed to bear a
minimum of five feet horizontally back of the sgil face of the slope and have a minimum vertical
embedment of three feet below the finished soil grade. Céntinuous footings for multi-family
structures should Have & minimum width of no Jess than 18 iriches and isolated footing should
have a minimum width of no less than 24 inches regardiess of fhe resulting bearing pressure. For
single-family structures continuous footings shoukt have a minimum width of ho less than 18
inches and isolated footing should have 2 minimum width of no less than 20 inches regardléss of
the resulting bearing pressure. '

It is recommended that all foundation excavations be'in-sp.ecte.d_, prior to placing concrete, to verify
that the bearing sufface has been propery cleaned and prepared, Bearing surfaces should be firm
and frée of disturbed, sloughed or water-soiteried soil prior to concrete placement. We
recommiend that, following excavation of the foundation areas 1o the subgrade elevation, the
exposed subgrade be recempacted to assure a firm bearing surface without pockets of Joose:
material. For spread footing foundations designed and constructed-as outlined above the following
allowable sofl bearing pressures may be used. :

Material ‘ Allowable Soil Bearing Pressure, ps
Existing fill : Unstitable without extensive clean up
. and compaciion
Loose, sandy soils-present condition - 500
Loose, Sandy spils-after piepa_ratibn as ouilined
above 2000
Structural fill placed and compacted as
outlined above ' 2000

J. Keith Cross, P.E. 8210 NE 1340 Street; Kirkland, Washington 98034-1878
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' Medium dense to dease in situ native sandy soil 2000
Dernse to very dense glacial till or sandy soit 4000

We estimate that total settlement for foundations designed and constructed as oullined above and
bearing on the medium dense to very dense in situ native soil or structural i placed as previously
recommended will be an inch or less, with differential settlement between similarly loaded
foundations potentially approaching the total settlerent. It is anticipated that most setflernents in
these mineral soils will oceyr as the foundations are loaded. Failure te properly place structura fill
or prepare the subgrade areas may incredse seftlement resulting from loading andfor shaking
-resu?til:)'g from an earthquake.

Drainage Considerationis

With the variable depth to ground water, crawl spaces may experience wet conditions in the lower
elevation areas unless atiention is paid to drainage arid excavation elevations. The aftached
Subdrain and Backiill Schemes are iricluded to provide guidance for esiablishing drainage around
resiﬂenﬁéi structures. Gverall site drainage riwist be maintained such that the subsurface drajns
around the struciires have a gradient to drain accumilated waters.

Slabs-on-Grade

Slab-on-grade floors, may be supporied on the medium dense fo dense in situ native soils, or on
properly placed and compacted structural fill bearing on these materials, Slab-on-grade floors cast
on the existing fill without designed structural support may be subject to setilerent damage. A
capillary break/drainage fayer consisting of four inches of Fea gravel, or clean crushed rock shoulg
be placed below the floor siab. The capiliary break material shiould contain less than 1.0%
matetial passing a U.S. No. 200 sieve and less than 4.0% material passing a U.S. No. 10 sieve. A
vapor bamerlshould be placed betwesn the capillary break and the floor slab. ifa sand cushion is
placed between the capillary break material or vapor barrier and the siab, it should niot contain free
moisture when the slab is constructed. Excess moisture in the cushion could cause impervious
floor Eoverings 1o bubble.

Preliminary Pavement Design

The following pavement designs are based on the completion of all site preparation and grading as
previously recomimended. Depending on the final site developinent plan and associated sjte
grades additional specific recommernidations, beyond thése presented below, may be required in

J. Keith Cross, P.E. 9210 NE 134" Street, Kirkiand, Washington 98034-1876
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the areas of existing fill. Following smoothing of the surface for drainage and proof rolling, the on
site sands should provide a desirable sub-base for supporting the recommended base course and
surface course layers. In the fill area at the northeast comer of the property, the near surface fill
appears to have been fairly well compacted, however, due to variability of the fill material, we
recommend that if the fill is not substantially altered, a sub-base course of six inches of compacied
Class A gravel base or clean pit run sand and gravel be placed on the prepared subgrade in the fil]
areas prior to construction of the following tabulated pavement sections to provide simila
Pavement structural support to that provided by the deriser native sands. Similarly, in the fill area
south of the “pond" we recommend that a sub-base course of twelve inches of compacted Class A
gravel base or clean pit run sand and gravel be placéd on the prepared subgrade prior to
construction of the recommeénded pavement section. Some settlement, with time, of the surface
of the fill area should be expected, Particularly south of the *pond®. This will change the drainage
characteristics of the paved area, but will have Jitfle affect on speclfic wheel load related
performance, |

Pavement Section

Use Area Crushed Base Course Asphalt
Auto parking, fight use driveways 4" 2"

Access subject to severa times daily
truck or bus traffic or ofher heavy
or repeated joads 3" 3"

The grave! base and crushed base course materials should conform to WSDOT Standard
Specifications and be compacted to at least 95% of the maximum dry density as determiried by
ASTM standard methad D-1557.. The asphaltic concrete should conferm fo WSDOT Class B
requiremens.

NOTE: The above pavement recommendation is not intended for nor should it be expected to
support construction raffic without apparent or future distress.

Construction Considerations
Due to ground water flows and potentia} caving conditions we recommeend that as a prefiminary

guideline for temporary cuts, temporary slopes be made no steeper than 2H to 1V in the loose o
mediuin dense, sandy site soils or filled areas {new or existing). Temporaty cuts made in the

£ Keith Cross, P.E. 9210 NE 124% Street, Kirkland, Washington 98034-1876
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dense to very dense glacial till or sands and gravels free from any water flow may be made at 1.5
or 1H 1o 1V, Temiporary slopes or excavations should be benched as required by safety
regulations in effect at the time of construction. These temporary siope recommeéndations are for
native soils and engineered fill materials. K should be anticipated that flatter slopes and/or shoring
may be required in wet weather or if ground water seepage is encountered or if soil conditions
other than those previously described are encountered. The contractor should be aware that
slope height, slope inclination, and excavation depths (including utifity french excavations) should
In no case exceed those' specified in local, state, or federal safety regulations; e.g., OSHA Health -
énd Safety Standards for Excavations, 28 CFR Part 1926, or successor feguiations. Such
reguiations are strictly enforced and, if not followed, the owner, the contractor, or the earthwork or
utility subcontractors could be liable for substantia) Maﬁies. The coritractor should be made
responsible for the stabifity of ail excavations and slopes during construction because he is
continually on site afid can observe the stabifity of the exposed soils. In addition, the contractor
should be prepared to shore any unsiable slope area and provide shoririg as required by local,
state, or federal laws or codes,

In no case should excavated soiis be placed on the slepe or stockpiled within one half the slope '
height of the top of any existing or excavated slope, trench, rock watt or retaining structure. Failure
to comply with these guidelines may lead to destabilization of the slope.

The site soils may be easily eroded by channslized water or sheet flow storm runoff. Therefore, it
is recommended that af] site preparation and excavation work be compieted during the normatly
drier-portion of the year. During petiods of heavy reinfall, ditching should be used to divert water

growing, deep-rooted grass, shrubs and other ground cover as soon after final grading as
possible. if the vegetation is not fully established prior to the on sef of wet weather, the slopes
should be coverad with visqueen to aid in preventing excéssive erosion and water infiltration,

It should be anticipated that there could be 3 number of additional site de%fbpment or

construction problems, parficulady, if the earthwoik has not been completed and the site propetly
Protected at the onsei of wet weather. it is recommended that the architect, siructural engineer or

J. Keith Cross, P.E. 9210 NE 134" Sreet, Kirkiand, Washingtoh 98034-1876
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their representative make periodic inspections of all excavations and slopes o provide early

recognition and recommendations to correct potential construction problems.

REPORT LIMITATIONS
This report has been prepared for the exclusive use of the Granviile Southemn Corporation and

their agents for use in planning of the referenced development. The conclusions and
i-ecom-mendations in this report are based on our interpretation of site conditions as they présently
exist, anticipated future consfriction activities, and the expectation that the exploratory effofts
adequately define the subsurface conditions throughout the building site. The soil conditions
described in this report and the conclusionis and recommendations contained in this report are
provided for this specific sife only and shoutd ot be expanded for use on adjacent properfies
without additional exploration and review of those sites by ourfirm. The dataand report shouid be
provided 1o prospective contractors for their bidding or esfimating purposes, but the report
conclusions and interpretations should not be ceonstrued ag a warranty of the subsurface
conditions. There are possible variations in subsurface conditions. In the event that the scope or
location of the project should change or subsurface conditions different from those encountered
during this study be observed or suspected, we should be advisad, At that time a review of the
changed conditions will be made, and alternative or reredial recommendations given as required.

NOTE: Although we have explored subsurface conditions as part of this study, we have not
condycted analytical faboratory testing of any samples obtained, have not evaluated the site for
the potential presence of contaminated s0il, and have not evaluated or addressed ground water
conditions or concerns 'exéept as noted in this report. The evaluation of possible environmental or
geo-environmental considerations is beyorid the scops of this feport,

The owner and the coniractor should make themiseives aware of and become familiar with
applicable local, state, and federal safety regulations, including current OSHA excavation and
trench safefy standards. Construction site safety generally is the sole responsibility of the
Contractdr. The contractor shall also be solely responsible for the means, methed, technigues,
Sequences, and operations of construction Operations. The firm, J. Keith Cross, PE, =
Geotechnicsl E-ngiﬁeeting Consultant {including consuitants) is preﬁdih:g_ the preceding irformation
and recommendations solély as a service to the Granvilie Southern Corporation. Unider no

that the firm J. Keith Cross, P.E., Geotechnical Engineerjn.g Consultant {including cdnsultam_s) is

J. Keith Cross, P.E. 9210 NE 124 Street, Kirkland, Wastington 98034-1876
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assumning responsibility for construction site safety or the contractor's activities; such responsibility
is not implied and should not be inferred,

Within the fimitations of scope, schedule, and budget for this work, it is watranted that the work
has been done in accordance with generally accepted practices followed in this area at the fime
this is report was made. No other warranty, expressed or implied is made.

Should you have any questions or concems which have riof been addressed, or if we may be of
additional assistance, please call.

Yours very truly,

J. Keith Cross, P.E.

J. Keith Cross, P.E. 9210 NE 124® Streat, Kirkfand, Washington 98034-1876
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EXPLORATION PIT LOGS
EXPLORATICN PIT 4
Depth-Feet Soil
00 - 75 Bark brown to brown, loose, silty, gravelly SAND rriixed with concrete and
asphait rubble to 18 inches, moistto very moist. (Fill}
785 - 80 Black to dark brown, loose, silty SAND, very mwoist. (Disconfinuous acress
pit, possible old fopsoil andfor fll.) '
BO - 150 - Gray-brown grading to tan, joose to medium dense, gravelly SAND with
some silt o silty, very moist to wet
150 - 18p Tan 1o rusty tan, medium dense to dense, sitty, gravelly SAND, wet
becoming very moist to moist.
75 - 118 Gray, dense, SAND, with occasional gravel, very moist to wet,
-No ground water observed.
EXPLORATION PIT 2
Depth-Feet Soit
8.0 - 05 SOD
85 - 60 Tan to gray-brown, loose to medium dense rapidly becoming dense to

. very dense with depth, gravelly SAND with trace fo somie silt, maist to very
- moist.

60 - 150 Gray-brown, dense to very dense, gravelly SAND with small cobbles fo
: SAND aind GRAVEL with srall cobbies, scattered small bolders and
trace to some siit, very moist.

~No ground water observed. o
-Terminated at effective refusal, 15.0 feet.

EXPLORATION PIT 3

SATLURATION PIT 3
Depth-Feet Soil
086 - 0810 FOREST DUFF and TOPSOIL.
0.8M10- 210 Tan grading to giay-brow, loose to mediurn dense rapidly becoming
, <= densetoverydénse with depth; gravelly SAND with cobbles and scattered

boulders, trace to some siit, moist.

-No groiind water observed.
~Deépth measured from upper-end of pit,

FIGURE 3

J. Keith Cross, P.E, 9210 NE 134® Streel, Kirkland, Washington 98034-1 876
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EXPLORATION PIT 4
Depth-Feet Soil
0.0 - 0.5 FOREST DUFF and TOPSOIL.
065 - 15 B’row.n, loose to mediuin dense, silty, gravelly SAND, moist fo very moist,
(Possible weathered glacial till?) '
5 . 2as5 Gray-brown, mediyrn dense, sitly, gravelly SAND, moist to Very moist.
{Possible weathered glacial 1ili?)
38 - 170 Tan to gray-brown, dense fo very dense, gravelly SAND with cobbles,
- frace to some silt, moist to very moist.
-No ground water observed. _
-Depth measured from lower end of pit.
EXPLORATION PIT 5
Depth-Feet sol
0.0 - 0840 SOD, FOREST DUFF, TOPSOIL.
0.8/1.0- 3.0 Brown to gray-brown, foose te medism dense, silly, gravelly SAND, moist.
(Weathered glacial 1ih
30 - 110 * Gray-brown 1o gray, dense to very dense, sifty, gravelly SAND, moist.
{Glacial il
Mo - 150 Gray with sommie iron siaining, dense to very defise, gravelly SAND with
- varying silt, moist.
-No ground water observed.
-Depth measured from upper end of pit.
EXPLORATION PIT &
0.0 - 10 €0D, FOREST 'I_:iJ_L,_l_.F-I':g TOPSOIL.
10 - 35 Brown grading to gray-brown, loose, sitty SAND with gravel, mioist.
35 - 190 Tan fo rusty, densz fo very dense, gravelly SAND wiih trace fo some silt,

scattered cobbles and boulders (ncluding one, very large granitic boulder
unmovable with the backhoe), moist to wet,

 -Moderate ground water fiow below 12.0 feet,

FIGURE 4

J. Keith Cross, P.E. 9210 NE 134 Street, Kirkland, Washington 986341876
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EXPLORATION PIT 7
Depth-Feet Soif
00 - 03 SOD
63 - 25 Tan to gray-brown, very loose to loose, sitty SAND varying gravel, very
moist o wet, (Fit)
2% - 80 Gray, very Io:osé 1o loose, silty SAND with concrete rubble, brick, wood,

logs and small, scattered pockets of unidentified, white, sugary to gritty
materal, wet, (Fill)

60 - 7o ‘Black to dark brown, soft, organic SLT, wet.
70 - 140 Tan to gray-brown mottled, soft to medium stififioose to medium dense,
interbedded SILT and fine SAND, wat grading to very moist:
140 - 180 Gray-brown fo gray, medium dense to dense, gravelly SAND with trace i
sofrie -sfi!t, wet.

-Heavy ground water flow at 7.0 feet,
-Moderate caiing from surface.

EXPLORATION PIT 8

Depth-Feet Seil
02 - 25 ~ Tanto gray-brown, very loose to ioose, silty SAND varying gravel, very
< miolstto wet. (Fil)
25 - 70 Gray, loase, sity SAND with clay pipe, concrete rubble, old rug, chai
framie, duff and topscil-like mzterials, very moistto wet. (Fill)
70 - 8D Dark brown, soft, organic SH.T with roots, wet.
80 - 180 Gray; loose to medium dense, silty SAND grading to gravelly SAND, wet.

-Heavy water flow befow 7.0 fest.
-Moderzte odor of decornposing organics.
-Moderate caving from surface.

FIGURE 5

J. Keith Cross, P.E. 9210 NE 134" Street, Kirkland, Washington 98034-1876
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Depth-Feet

00 - 02
62 - &0
680 - 110
110 - 130

-Heavy water flow below 5.5 feet.
-Minor caving below 2.0 fest.

~Slight odor of decomposing organics.

Depth-Fest -

0.0 - 20
2.0 - 35
35 - 75

Heavy water fiow below 2.0 feet. .~

EXPLORATION PiT 9
Sofl

&CD

Gray-brown 1o brown, loose, silty SAND with varying gravel, and scattered
srrall limbs with duff and topsoli-ike materials mied in lower portion, very
maistto wet. (Fill with possible native materials mixed in Jower footto 18
inches)

Gray, loose to meditm dense, SAND to SAND and GRAVEL, wet.

-Gray, medium dense, SAND inferbedded with silf, clayey silt and silty

sand, wet.

EXPLORATION PIT 10

SOD and black, soft, silty TOPSOIL, very moist to wet.
Tan and rust mottled, ioose, sifty SAND, wet,

Gray-brewn fo gray, médium dense to dense, gravelly SAND to SAND
with some gravel and varying silt, with occasionat very large boulders, wet.

-Excavation terminated on very large boulder, unmovable with backhoe.

Degth-Feei

0.0 - 1.0
0 - 130
3-’b - 1 1 -¢O

EXPLORATION PIT 11

SOD and black, soft, silty TOPSOIL, veTy roist o wet,

Gray to tan and rust mottled, loose/mediurm sfiff, silty SAND to SILT and
SAND, very muoist.

Gray, medium dense fo dense, graveily, sitty SAND, coarser and less sift
with: depth, wet ,

-Light to moderate seepage below 3.0 feet.

FIGURE §

J. Keith Cross, P.E. 9210 NE 134™ Streef, Kirkland, Washington 98034-1876
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EXP‘LORAT!ON PIT 12
Depth-Feet Soil
00 - 10 CONGRETE rubble on surface. i)
10 - 50 Dark brown to gray, loese, silty, gravelly SAND mixed withi concrete and
asphalt debris, and brick, veids in jayer, moist to very moist. {Fil)
50 - 85 + Dark brown, soft, silty TOPSOIL, very moist.
65 - 90 Tan to gray-brown, loose becoming dense, gravelly SAND with trace to
some sill, meist.
8.0 - iio0 Gray, dense, silty, gravelly SAND, moist. (Gladial i)
1o - 170 Tan, dense to very denise, gravelly SAND to SAND and GRAVEL, very
mioist with wet zones,
-Light seepage at 9.0 feet. _ ._
-Meastred from uphill side of pit, approximnately five fo six feet abave adjacent ground.
EXPLORATION PIT 13
Depth-Feet Soil
go . 410 F@RESTDUFFandTOPSOﬁ
1.6 - 3.0 Brown, loose silty SAND with varying gravel, moist,
38 - 58 Gray-brown with minor tan miottiing, loose to medium dense, silty, gravelly
. SAND, moist. (Weathered glacial fil)
- .
58 - 70 Brown to gray-brown, riedium dense to d erise, sifty, gravelly SAND, moist.
{Glacial 4l .
76 - 120 ‘ Gray-brown to rusty brown, dense to very dense, gravelly SAND to SAND
and SRAVEL, frate to seme silt, moist
-No ground water observed.
EXPLORATION PIT 14
Depth-Feet Soll
60 - 05 SOD and TOPSOI.
05 - 25 Brown, foose, sifty SAND with frace gravel, vety moist,
25 - 50 . . Tanto gray, medium dense fo dense, GRAVEL and SAND, wet. -
50 - 110 Cray, dense to very dense, sitty, gravelly SAND interbedded with gravelly

SAND. with some silt fo silty, very moist to wet. (Glacial Hlt interbedded
with glacial drift materials)

1.0

L}

130 Gray, very dense, gravelly SAND with some silt to silty, wet.

-Light to moderate water flow between 2.5 and 5.0 feet, _

J. Keith Cross, P.E. $210 NE 134" Street, Kirkland, Washington 98034-1876
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EXPLORATION PIT 15
Depth-Feet Soit
0.¢ - 04 SQD and TOPSOIL
04 - 25 Brown, loose, silty SAND with trace gravel, very moist.
25 - 100 Gray, dense to very lenise, silly, gravelly SAND interbedded with gravelly

SAND with some sift to-silly, very moist to wet. (Glacial till interbedded
with glaciai diift materials.)

-No ground water observed.
EXPLORATION PIT 16
Depth-Feet Soit
00 - o7 $0OD and TOPSOIL
07 - 490 Brown, looss, silty SAND with trace gravel, very moist,
40 - 120 Gray, dense to very dense, sifty, gravelly SAND interbedded with gravelly

SAND with some silt to silty, very moist to wet. (Glacial ill interbedded
with glacial drift materials)

-Light seepage between 4.0 and 5.0 feet.

EXPLORATION PIT 17

Depth-Feet P Soil
00 - 08 _ ‘ SCD and TOPSOIL
08 - 35 Brown, lpose, &ilty SAND with frace gravel, very moist.
35 - 130 Gray, dense to very dense, silty, gravelly SAND interbedded with gravelly

SAND with some silt to silty; and scattéred sand lenses and layers, very.

moistfo wet. (Glacial il interbedded with glacial drift materials, fess til-
fike in appearanice with depth.) |

-Light to noderate seepage below 7.0 feet.

FIGURE 8

J. Keith Cross, P.E. 9210 NE 134" Street, Kirkand, Weshington 98034-1875
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EXPLORATION PIT 18
Depth-Feet Seil
60 - 15 FOREST DUFF over biack, soft, silty SAND and organic SILT, wet.
15 - 50 Brown o gray and tan moftied, loose to medium deénse, sitty, SAND with
' same gravel to. gravelly, wet
50 - 140 Gray, defise to very dense, silty, gravelly SAND interbedded with gravelly

SAND with some st to silty, and scattered sand lenses and layers, very
muoistio wet. (Glacial ! interbedded with glacial drift materials.)

~Light to moderate water flow between 1.5 to 3.0 fest,

EXPLORATION PIT 19

Depth-Feet Sail
00 - o3 FOREST DUFF
6.3 - 3.0 Brown 1o tan, Ivese, siity SAND with some gravel, moist,
3.0 - 120 Gray, dense ta very dense, silty, gravelly SAND interbedded with gravely

SAND with-some siit to sitty, and scaftered sand lenses and layers, very
moist to wet. {Glacial till interbedded with glacial ditit matesials.)

-No ground water observed.

EXPLORATION PIT 20

Depth-Fest y Soil
00 - 15 ’ FOREST DUFF anid TOPSOIL
i5 - =59 ] Brown to'tan, loose, silfy SAND with some gravel, moist.
50 - 130 Gray, dense to very dense, silty, gravelly SAND interbedded with gravelly

SAND with sotne silf to silty, and scattered sand Jenses and layers, very
mgistto wet. (Glacial il interbedded with glacial drift materials)

-Light seepage between 3.5 and 5.5 feat.

EXPLORATION PIT 21

—I___ 1

Depth-Feet Soil '
60 - 03 SOD

03 - 138 7 Brown, loose to medium dense, stratified SAND and GRAVEL and

gravelly SAND interbedded with gravel and clean sand to trace siit, moist
towet.

“Viery heavy water flow below 10.0 feat.

-Massive caving from sutface.

~Fit éxcavated into face of six foot high berm. Depth measured from fop of berm.
FIGURE 9

J. Keith Cross, P.E. 9210 NE 134™ Street, Kirkland, Washingfen 98034-1876



SLOPE QUTSIDE GHADE AWAY

FROM STRUCTURE FOGU;A;%)

s

7V
PAVEMENT OR 10 INCHES —
MIN. OF TAMPED TOPSOIL —ZA
OR IMPERVICUS SOIL

- / TN TS AN

- L
°'0.no_

. Z—DRAINAGE SAND

.".‘-

CONTINUOUS
- FOOTING je-

e H .
T IR IS TN e

neot fo scale

MATERIALS

SUBDRAIN PIPE

4" Minimum Diameter Perforated Or Siotted, Rigid,
Smooth Wall, Tight Jointed Pigie Sioped To Drain (4*
/ 100" mif. slope) With Clean-Outs,

Pipe May Be Either Plastic (PVC or ABS), Metal, or
Caoncrete, _

ADS FLEXIBLE CORRUGATED PIPE 1S
SPECIFICALLY NOT RECOMMENDED FOR USE,
EXCEPT FOR TEMPORARY INSTALLATIONS.

Slotted Pipe—1/8" max. Slot Width

Periorated Pipe—3716* 1o 3/8" Holes

Slots or Perforations In Lower Half Of Pipe With
Lower Quarter Segment Solid For Water Flow.

DRAINAGE SAND & GRAVEL _
To Meet Washington State SBpecifications Or The

Foliowing Gradation.

Sieve Size
112"

3/a"

1/4*

No. 8

No. 80

No. 50

{by wat sieving)

% Passing By Weight
100
70-90
30:60
2050
8-30
312
G-12
{non-plastic)

1)

2)

3)

4}

Drainage Sand & Gravel Inside Stemwails
Should Be Cennected Hydraulically To
Subdrain Pipe. Use Of 1" to 2¥ Digmeter
Weep Holes Is One Applicable Methed.

Subdrain Pipe Should Be Bedded With A
Minimum Of 2° Of Drainage Sand & Gravel
Beneath The Pipe And 6% Around The Sides
And Above The Pipe. .

Backfit Within 18" OF Wall Should Be
Compacted With Hand-Operated Equipment.
Heavy Equipment Should Not Be Used For
Backfill, As Such Operation Gould Increase
lateral Earth Pressurés And Possibly
Damiage The Wall

All Backiill Should Be Placed In Layeis Not
Exceeding 6" Loose Thickness And Be
Nominally Gompacted, Beneath Paved Or
Sidewalk Areas, Compact To At bieast 95%
Modified Proctor Maximurm Density (ASTM
D1557),

SUBDRAIN & BACKFILL. SCHEME

SHALLOW FOOTINGS & STEMWALLS

J. KEITH CROSS, P.E,

8210 NE 134® Street, Kitkdand, Washington 930341878
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SLOPE QUTSIDE GRADE A
FROM STRUCTURE FOR DRAINAGE

SN NS 3 S
PAVEMENT OR 10 INCHES //// /7/ ,
MIN. OF TAMPED TOPSOIL — .5 s

OR MPERVIOUS SOIL

-

o -

£ 2 DRAINAGE SAND

SUBDRAIN PIPENS/'S 207 5.2
N NNy

not to scale
MATERIALS '

SUBDRAIN PIPE

4" Minfmum Dizmeter Perforated Or Siotted, Rigid,
Smooth Watl, Tight Jointed Pipe Sloped To Drain (4°
/ 100° min, slope) With Clean-Outs.

Pipe May Be Either Plastic
Concrete,

ADS FLEXIBLE CORRUGATED PIPE 1§
SPECIFICALLY NOT REGCOMMENDED FOR USE,
EXCEPT FOR TEMPORARY INSTALLATIONS.

Slotted Pipe—1/8” max. Slet Width

Perforated Pipe--3/16* to 3/8" Hotes

Slots or Perforations In Lower Half Of Pipe With
Lower Quanter Segment Solid For'Wate? Fiow.

DRAINAGE SAND & GRAVEL o
To Mest Washirigton State Speciiications
Following Gradation.

Or The

Steve Size
1142

34"

1/

No. 8

No. 30

No. 50

Ng. 200

{by wet sieving)

% Passing By Weight
1060
70-90
20-60
20-50
5-30
312
0-1.2
{non-plastic)

(PVYC or ABS), Metal, or

CONTINUQUS
FOOTING

NSRS

2)

8)

4

e . »
o 53 .

vo O 8.0 0. Lo g, sre

. .

e % e F e e s'a],
T e i a., o',y
grc0 . % é'°.vo‘ La L e
. -

o

B

GCONGRETE SAND ~—-
FLOOR SLAB . ;

" -

S -

A
L

XT3 S 2P
£ .
VAPOR BARRIER

O
- A
-
=y

-

Drainage Sand & Grave! Beneath Fioor Skab
Should Be Connected Hydraulically To
Subdrain Pipe. Use OFf 1 1o 2° Diameter
Weep Holes Is Onie Applicable Methiod.

Subdrain Pipe Should Be Bedded With A
Minimum Of 2* Of Drainage Sand & Gravel
Beneath The Pipe And 6" Around The Sides
And Above The Pipe. :

Backill Within 18" Of Wall Should Be
Compacted With Hand-Operated Equipmant,
Heavy Equipment Shouid Not Be Used For
Backfill, As Such Operation Could Increase
Lateral Eath Pressures And Possibly
Damage The Wall. :

All Backiill Should Be Placed in Layers Not
Exceeding 6" Loose Thickness And Be
Neminally Compacted. Beneath Paved Or
Sidewalk Areas, Compact To At Least 95%
Modihied Proctor Maximum Density (ASTM
D1557).

SUBDRAIN & BACKFILL SCHEME

SHALLOW FOOTINGS WITH INTERIOR SLAB ON GRADE

J. KEITH CROSS, P.E. 9210 NE fag Stree, Kiekdand, Washington 96034-1876
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SLOPE QUTSIDE GR~ * &, .
FROM STRUCTURE F. QHNNAG/E;

7t

PAVEMENT OR 18 INCHES MIN.” ™
TAMPED TOPSOIL OR IMPERVIOUS SOIL
P

GENERAL FILL

DRAINAGE SAND & GRAVEL
WEEP HOLES
SUBDRAIN PIPE

MATERIALS

SUBDRAIN PIPE

4" Minimum Diameter Perforated Or Slotted, Rigid,
Smooth Wall, Tight Jointed. Pipe Sloped To Drain @

/160" min. slopé) With Clean-Cuts.

Pipe May Be Either Plastic {PVC or ABS), Metal, or

Cencrets,
A:_'D'.‘S FLEXIBLE
SPEG_{FICA!J.Y NOT

Siofted Pipe~+1/8* max, Slot Width
Perforated Pipe—3116" to 3/8* Holes
Slots or Perforations

DRAINAGE SAND & GRAVEL

CORRUGATED PIPE

In Lower Half Of Pipe With
Lower Quarter Segment Solid For Water Flow,

|
<~ EXTERIOR RETAINING WALL

| ___<— DAMP PROCFING

VAPOR BARRIER

Should Be Connected
Subdrain Pipe. Use Of 1+
Weep Holes is One Applicab,

2 Subdrain Pine Should

And Above The Pipe.
8) Backiill Within 18

Damagds The Wall,

To Mest Washington State Speciiications Or Fhe

Foﬂﬁiiﬁmg Gradztion,

Sieve Size
11/

34"

No. 8

Na, 30

No. 50

No. 200

{by wet sieving)

100.

76-80

30-60

20-50

8380

312

0-1.2

{non-plastic)

4) All Bacldill Shotild Be Placed In Layers Not

Exceeding 6" Loose Thickness And Be
% Passing By Weight Nominally Gormipacted, Beneath Paved Or
Sidewalk Areas, Compact To At Least 95%

Modified Procior Maximum Denstty {ASTM

D1557).

SUBDRAIN & BACKFILL SCHEME

BASEMENT WALLS WITH INTERIOR SLAB-ON-GRADE

9210 NE 134" Street, Kiridand, Washington 58034:1878

1) Drainage Sand & Gravel Beneath Floor 8lgb
' lydraulically To
' 10 2* Diameter
fe Method.

Be Bedded With A
Minimum Of 2° OF Drainage Sand & Grave
J HEEGMMENDE_E}_. FOR USE, Beneath The Pipe And 6™ Around The Sides
EXCEPT FOR TEMPORARY INSTALLATIONS.

Of Wall Should Be
Compacted With Hand-Operated Equiptnent.
Heavy Equipment Should Not Be Usad For
Batkfill, As Such Operation Could Increase
Lateral Earth Pressures Ang Possibly



