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We are pleased to submit the attached report titled "Geotechnical Engineering Evaluation - ASKO 
Processing, Inc; Bui1ding- Woodinville; Washington." Thi$ report summarizes qut obsetvatjons ofthe 
existing surface ·and subsurface co'nclitiO'n:s within the site and provides general recommendations for the 
proposed site development. bur sentices were completed in general accordance with oijr p:t:bposal, which 
you signed on Octc)ber 31, 20 i 2. 

Proposed site deveiopment plans iilcludt:r constructing an 80,000-~quare-foot slab-on-grade b\lilding, a 
parking lot area, art undergro-und detention vault, and underground utilities. Stormwater generated on this 
site will likely be directed to an underground detention vault. The property is open and mostly QoVered 
with grasses, a fe~ scattered trees, and patches of blackberry bushes, The site 'is moderately sloping 
down to the east within thewesternhalf of the property, gradmg into gently sloping in the remainder of 
the site. Wetland.areas delineated by others are c:unently lot:ated on the site. 

We explored the site subsurface conditions with eight trackhoe-excavated test pits. Our explorations 
indicated that the slte, is generally underlain at :relatively shallow depths by medifun dense to dense older 
alluvium deposits. The upper one to three feet of material consisted of topsoil/modified ground with 
older landslide debris (colluvium). We have concluded that the site is generally compatible with the 
planned development and that the building ¢an be supported on conventional shallow spread footings. 
Foundation excavations should be advanced through the lo·ose and/or organic material to expose 
competent alluvium. material interpreted to underlie the site for bearing capacity arid settlement 
considerations. 

Due to the silty and sensitive nature of most of the soil that was encountered on the site and overall wet 
site conditions, we recommend that the building foundations be placed on a minimum i2-inch thick layer 
of 2-inch crushed rock, and that an under-Slab drainage system be incorporated into the deisgn to help 
di~ect water away from the building. 
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In the attached report, we have also included recommendations for general site grading, erosion control, 
retaining walls, Clild. drainage. We appreciate the opportunity to provide servic~ to yqu on this. pfojec:t. 
Please· contact us if you have any questions regarding this report or require further information. · · 

Sincerely; 

NELSON GEOTECHNICAL ASSOCIATES, INC. 

Khaled M. Shawish, PE 
Principal 

Three Copies -Submitted 
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This report presents the results of our geotechnical engineering investigation and eyahJ,ation of the new 

ASKO Processing, Inc. building located at 15701 and 15801 Woodinvilk-Redmond Road in 

Wooqlnville, Washington, as shown on the Vicjnity Map in figure 1. The purpose p(tbis srudy is to 

explore and characterize the site's surface.and subsurface conditions, and toprovide general geotechnical 

reconimendatiops for the pl.annS:d site development. For our use, we have been provided with. a site plan 

titled ''ASKO Processing Inc,"· prepared by Harmsen and Associates, Inc., dated November 2:; 2012; 

showing the sitetopography and planned building footprint. 

The property is open and mostly covered with grasses and patches of blackberry bushes; The proposed 

project plans inchrde. constrUcting fill 80,ooo~square-fo6t sl<ib-on-gra:de building, a parking iot ar¢a, .an 
underground ·detention vault, and underground uiilides. Stormwater generated on this site will likely be 

directed to an underwotmd detention vault. Wetland areas delineated by others are currently located 

across the site; a,nd new wetland area is proposed to be located within .the northwestern portion of the site. 

We anticipate some cuts and fills along with retaining walls will be generated as part of the site grading 

plans. The approximate location of the planned building a11d parking area ate shown btl the Site Plan in 

Figure 2. 

SCOPE 

The purpose of this study is to explore and characterize the site surface and subsurface conditions, and 

provide ge:o.era~ recort:unendations for tbe planned development. Spe_cifically, our scope c:if services 

includes the following: 

I. Revfew available soil and geologic maps of the area. 

2. Explore the subsurface soil and groundwater conditions within the ·site with trackhoe test 
pits. The ttack.hoe was s\,ibcontracted by NGA. 

3. Install peizometer pipes within two or three test pits for the purpose ofmonitoring ground. 
water levels, if needed. . 

4. Perform grain-size sieve analysis on soil samples, as necessary. 

5. Provide recommendatiohs for earthwork _and foundation support. 

NELSON GEOTECHNICAL ASSOCIATES, INC. 
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6. 

7. 

8. Provide n~cop1n1endat1ons for slab and pavement subgradepreparation. 

EXHJBIT_l _ 1 

PAGE J£..oF1di 
9. Provide recommendations for site drainage and erosion control. 

10. Document th~ resuLts of oirr tln,dings, ponClusiorts, and recommenciations in a written 

geotechnical report. 

SITE CPNDlTlONS 

Surface Conditions 

the property is a rhombus-shaped pared consisting of two separate parcels for a total of roughly six acres 

ill area' The site is moderately sloping down to the east within the Western half of the property gtadtng 

into gently sloping ground ih the remainder of the site. The. property is bounded to the north and south by 

commercial properties, to the east by Woodinville-Re(:irp.ond Road, and. to the west by Blirlingtoh 

Northern Santa.Fe Railroad property. The property is covered with ta1Lgrasses, a few scattered trees, and 

scatterei;:I patGhes of blackberry bushes. We o:b..served a Jew !lfeas of SUrface water within the southern, 

northern, and middles areas ofthe site during our site visit. 

Sun$urf~~e Conditions 

Geoiogy: The geolog1c upits for this area are shown 011 ~e Geologic Map 6f the Kirkland Quadrangle, 

Washington, by James P. Minard (USGS, 1983). The site is mapped as Qyal (Younger Alluvium) and 

Qoal (Older Alluvium). Tbe Younger Aliuvium is described as. mostly sand and organic-rich mud with 

some peat. The Older Alluvium is described as mostly stratified sand and gr.avel with sandy organic~rich 

silts. Our explorations generally encountered silty fine to mediuni sand, sand with silt, and silt generally 

consistent with the description ofOlderAUuvium. 

Expiorations: The subsurface conditions within the site were e:xpl6red on Saturday, November 10, 2012 

by excavating eight test pits to depths ranging from 6.0 to 12.0 feet below the eXisting ground surface 

using a trackhoe. The ,approximate locations. of our explorations are shown on the Site Plan in Figure 2. 

A geologist from NGA was present ciunng the explorations, ex<miined the soils and geologic conditions 

encountered, obtained samples of the different soil types, and maintained logs of the test pits. 

The soils were visually classified in general accordance with the Unified Soil Classification System, 

presented in Figure 3. The logs of out test pits are attached to this report and are presented as Figures 4 

NELSON GEOTECHNICAL ASSOCIATES, INC. · 
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and 5. We present a brief summary of the subsurface conditions in the following paragraph:. or a \ 

detailed description of the subsurface conditions, the test pit logs should be reviewed. I EXHIBIT_-:... __ , 
. !PAGE 2 oF.ill_ 

At the surface ofTest Pit 1, we encountered about one root of medium dense, silty fmeto medium sand, 

interpreted to be undocumented fill, underlain by 1.5 feet of buried topsoil/modified ground. At the 

surface of the remaining test pits and below the bUried topsoil in Test Pit 1, we geherally encountered 
. . 

medium dense to dense, light gray-brown, fine to medium sand with silt, silty sand, and ·silt which we 

interpreted as part of-the older alluvium deposits iriappe<;l within the site. Most of the lest pits had varying 

amourits of iron-oxide staining. The test phs were terminated ~t approximate depths ranging between 6.0 

to 12.0 f~t below the existing grolilld surface. 

Hydrologic Conditions 

Groundwater seepage was not encountered in any of the Test Pit 1 ;: bow ever, we did obs·erve three 

separate areas .of ponded surface water during ounite visits. This water is most likely associated with the 

wetlands mapped on the property. This site is approximately l,OQO feet away froll} the Sammamish River 

Slough. We did not encounter the groundwater table associated with the slough in our explorations; 

.. however, the groundwater table could be encountered in deeper excavations asso.ciated with this project. 

If this condition is encountered, site dewatering should·be considered. 

Also, a perched groundwater condi~ion could develop on this sit~ .due to the silty nature of the site soils. 

Perched water occurs when surface water infiltrates-through less dense, n:iore p~trri.eable soils such as the 

topsoil and undocumented fill, and accumulates on, top of a relatively low permeability materiaL such as 

the dense to dense alluvial soils at depth. Percheq water tends .to ·vary spatially and is dependent upon the 

amount of rainfall. We would expect the amount of perched groundwater to decrease during drier times 

of the year and. increase during wett.er periods. 

SENSITIVE AREA EVALUATION 

Seismic Hazard 

We reviewed the 2009 International Building Code (IBC) for seismic site classification for this project. 

Since medium dense to dense older alluvium soils were encountered at depth in our explorations, the site 

conditions best fit the description for Site Class D. 

NELSON GEOTECHNICAL ASSOCIATES, INC. 
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Hazar(is; ~sociated with seismic activity include liquefaction potential and amplification of ground 

motion by soft deposits. Liquefaction is caused by a rise in pore pressures in a loose, fme sand deposit 

beneath the gr:oilhdwafer table. The meditim dense to de~.e older alluvium material interpreted to 

underlieo the site has a low potential for liqueff;lction or amplific<}tion ofground motion. 
IEXHIBIT_1 __ , 

PAGE _i_oF.Ji Erosion Hazard. 
The criteria jlsed for detei1ilination of the erosion hazard for affected areas include soil type, slope 

gradient; vegetation cover; and. groundwater conditions, The erosion sensitivity is related to vegetative 

cov~r ;and the speCific si.ltfc:tce soil types, which arerelate.d to tbe-·underlying _geologic soil units. The Soil 

Survey ofKin:g County Area, Washington. by the Soil Conservation Service {SCS} wa.s reviewed to 
deterinine the erosion hazard of the one site soils. The surface sciils for this site were mapped as Indianola 

loam:Y fine sand, 4 to 15 percent slopes. ·The erosion haza:td for this material is. listed as slight to 

moderate. It is our opinion that the erosion hazard for site soils ~hould be low :in l,lre~s wh~rethe site~ 

not di$turb¢d. 

CONCLUSIONS AND RECOMMENDATIONS 

General 

It is olir opinion from a geotechnical standpoint that the site is compatible with the planned development. 

Pta:ns illclude the ~onstruction ofan 80,000-square-f()ot bui\ding toughly within the :iniddl¢ portion of the 

site. Our explorations indicated that the site is generally underlain at relatively shallow depths by 

competent silty and sandy soiis that we interpreted as older alluvillin. Some Uildocumented fill/modified 

ground ·was encountered on the properly. Though we did not encounter fill in most of out oth,er 

explotat1ons, other areas of fill may be encountered within unexplored areas of the site. 

The native soils should provide adequate support for foundation, slab, and pavement loads; however, due 

to the silty and sensitive nature of most of the soils that wiil be encountered within the building and 

pavement areas, we recommend that the building foundation s~bgrade be ov€1"-extavated by a :niiniinum 

12 inches and the footings be supported on 12 inches of 2-inch crushed rock. We recommend that the 

planned structure be designed utilizing sh;allow foun~ations. Foundation excavations should extend 

through any undocumented fill or loose soil to expose the underlying medium dense or better native soil. 

The crushed rock should then be placed on the niedititn dens.e material which should typically be 

encountered approximately one to three feet below the existing surface, based on our explorations. This 

is further discussed in the Foundation Support subsection of this report. 

NELSON GEOTECHNICAL ASSOCIATES, INC. 
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We recommend that the slab subgrade be underlain by six inches of clean ctus_hed rock, and extra 

reinforcement and cold joints be incorporated within the slab. This crushed rock layer can be used as the 

capillary break. New wetland areas are proposed to be relocated to the northwestern portion of the 

property. This area is upslope ofthe planned building. Therefore~ it is essential thai ample waterproofing 

and drainage systems be incorporat~d into this pr:ojec:t.. Extensive water proofing will need to be installed 

on this site to prevent the building .from experiencing dampness issues. We also recomm:end that an 

underslab cJra1nage systew be installed below the building slab. This is discussed furtherin the Slab-on­

Grade. and Site Drainage subsections of this report. 

Grading plans were not available at ~he time this :repqrt was written. Tail cuts ·may be anticipated on the 

western portion . of the building to allow for build.in,g placement into sloping ground. If cuts taller than . 

eight feet are needed fo.r building constructi9'J4 the cut& may ne¢d to be shored. A shoring system could 

include a. soldier pile wall or a soil nail walL This can be discussed with the designers and we can prQvjde 

recommendations for such systems durjng fmaJ design, .as needed. 

We did not .encounter the groundwater table associated with the slough in our explorations; however, the 

groundwater table could be enc.oup_teted iP peeper excayations associated with: this project. If this 

condition is encountered, site dewatering should be considered. Project budget and schedule snould 

include contingencies for dealing with the water table if such a condition is encountered. 

The soils encountered on this site ate considered moisture-sensitive; and can disturb easily when wet. We 

recommend that construction take place du:rin:g the drier ~ummer months, if possible. If construction is to 

take place during wet weather, the soils may disturb and .additional expenses and delays may be expected 

Q.ue to the wet conditions. Additiona1 expenses could in:cJuqe the need for placing a blanket ofrock spalls 

to protect exposed subgrades and construction traffic areas. Some of the non-organic on-site soils could 

be used as stmctural fill provided they could be. compacted to specifications, This will depend on the 

moisture content of the .soils at the time of construction, 1-fGA should _be retained to determine if the (jn­

site soils can be used as structural fill material during construction. 

Under no circumstances, should water be allowed to flow on the sloping ground surface both during 

construction and after construction have: been completed. We recommend that stormwater runoff from 

the roof drains and other hard surfaces be collected and tightlined to a suitable discharge system such as 

the detention vault planned at the site. The sloping ground should be protected from erosion. We 
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recommend that all disturbed areas be replanted with ve-getation to re-establish vegetation ~over as fJoQEJ..Q_QFjH_ 
as possible. Specific recommendations for erosion control are presented in the Erosion Control and 

Slope Protection l\'.l~asures subsection of this tepbr:t. 

Erosion Control and Slope Protection Measures 

The erosion hazard for the on-site soils is listed as slight to moderate, but the actual hazard will be 

dependent on how Jt.e site is gl1ld,ed and hDw wf\ter is aiiowed to concentrate, Best Ma:nagemerit Practices 

(BMPs) should be used to control erosion. Areas disturbed dqring construction should he prot~cted from 

erosion, Erosio11 contro~ measures may ilichide diverting surface water away from the stripped or 

disturbed areas. Silt fences and/or straw bale~ :should be erected to prevent muddy water from leaving the 

site or flowing down the; sloping gro:und surface. Stockpiles should be covered with plastic sheeting 

during wet weather. Dis:tutbed at¢as fiho.uJd be planted as soon as practiC_a) and the vegetation sholild be 

maintained un:til.itis established. The eroslon potential for areas not stripped ofvegetation should be low, 

Protection of the site should be performed as reqpired by the City ·of Woodinville. sp-ecifically, we 

recQm.n:'lend that the sloping ground butsMe of the development -areas not be disturbed or modified 

through placement of any fill or rernov~l ofthe. existing· vegetation. Fill placed on sloping gtounci shotiid 

be placed as structural fill. Landscaping areas and replacement of vegetation should be performed in 

accordance with the eity code. Dn:de_r no citcuti:J,stimces should wat.er be allowed to concentrate oh the 

sloping ground, 

Site Prep-aration and Gradlng 

After erosion control measures are implemented, site ·preparation shquld consist of remo'vitig loose soils, 

topsoil, and any undocumented fill, to expose medium dense or better native soils in building and 

pavement areas. The sthpped soil should be removed from the site or stockpiled for later use as 

landscaping filL Based on our observations, we a;nt1cip-ate native, medium dense or better soil tb be 

encolliitered approximately ob.e to three feet across the site, but these depths could increase in unexplored 

areas of the site. 

After' site preparation, if the exposed sub grade is deemed to be loose, it should be compacted to a non­

yielding condition and then proof-rolled with a heavyrubbe,r-tired piece of equipment. Areas observed to 

pump or weave during the proof-roll test should be reworked to structural fill specifications or over­

excavated and replaced with properly compacted structural fill or rock spalls. If loose soils are 

NELSON GEOTECHNICAL ASSOCIATES, INC. 
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encolintered in the pavement ·areas; the loose soils should be removed and replaced with rock spalls or 

granular structural fill. If significant surface water flow is encountered during. construction, this flqw 

shOuld be diverted around areas to be developed, and the exposed subgrades should .be maintained :in a 

semi-dry condition. 

If wet conditions. are encountered, alternative site grfl.ding techniques might be necessary. These could 

inClude using large excavators equipped with wide· tracks and smooth buckets to complete ~ite gr~Qing, 

and covering expo~ed subgrade with a layer of crushed rock for protection. If wet conditions are 

encountered or construction is attempted in wet weather; the subgrade 'should rtot be compacted, as this 

could cause further subgrade disturbance. In wet conditions, it may be necessary to. cover the exposed 

sub grade with a laye:r of crushed t ock as soo11 CIS it js exposed to protect the :rnoishite sensitive soils from 

disturbance· by machine or foot traffic; The prepared subgrade should be protected from construction 

traffic and su:rface.Watet should be diverted around areas ofptepared subgrade. 

The site soils are considered to be moisture-sensitive and will disturb easily when wet. We recommend 

that construction take place during the drier stii:nrrier months if possible. H6wever, if construction takes 

place during the wet season, additional expenses and' delays should be expected due to i:he wet ·conditions. 

Additional expense$ couid ihcluP.e the heed for placing a blanket of rock $pails ort exposed sub grades, 

construction traffic areas, and paved areas prior to placing structural fill. Wet weather gradipg will als9 

requir{! additional erosion control and site cir'qinage measures. Some of the on-site soils may be suitable 

for use as structural fill, depending on th~ mqistlJre and organic content of the soil at the time of 

construction. NGA should be retained to evaluate 'the suitability of all on.,.site and imported structural fill 

materi.al during construction. 

Temporary and Permanent Slopes 

Temporary cut stability is a funCtion of many factors, including the type and consistency of soils; depth of 

the cut, surcharge loads adjacentto the excavatidn, length ofti.rr).e a cut remains open, c;md the presence of 

surface or groundwater. It is exceedingly difficult under these variable conditions to estimate a stable, 

temporary, cut slope angle. Therefor~, it should be the responsibility ofthe contractor to maintain safe 

slope configurations since he is continuously at the job site, able to observe the subsuJ:face materiais and 

groundwater conditions encountered and able to monitor the nature and condition of the cut slopes. 
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The following information is provided soiely for the benefit of the owner and other design constil~@[d \ ~OF]i 
should not be construed to imply that Nelson Geotechnical Associates, Inc .. assumes responsibility 

site safety. Job sit~ safety is the sole re,sponsibi]izy of' the project cpntra,ctor. 

For planning purposes, we recommend that temporary cuts in the on-site soils be no steeper .thall. 2 

Horizontal to 1 Vertical (2H:J V). lf significant groundwater seepage or surface water flow were 

encal,l,!1tered, we Woll,l~ (;)Xpect that flatter :indinati()ns would he ileGessary. We r~cop11m~hq that cut 

slopes be protected .from erosion. The slope protection measures may include covering cut slopes with 

plastic sheetmg and dl.yetti:ng s'llr:f<tce ri.mpff away from the top of out . slopes. We do not recomi:hend 

vertfcal slopes for cuts deeper than four feet,jfworker access is necessary. We reco.rpm:end tb?t c;ut sl()pe 

heights a,ri.d ineliliations corifonn 'to avpropriate.OSBAJWISHA regulations. Tall cuts may be needed on 

the western portion of the builQing. Ift<}ll c-qts taller thf!Il eight feet are neecied, the cuts: ~ay nf:t:<d to be 

lihored. A ~horin~ system could include a soldier pilewa11 or a soil nail wall. We are available to provide 

specific tecOrhi11enq~tioJi$ for such $Yst~ms if'tl.leY q~come .iiecesllary. 

Permane1;1t cut and fill slopes ~houl~ be rtq steeper tl.J:an 2H:1V, upless specJfic<!lly approved by NGA. 

Also, flatter inclinations may be requited in areas. where loose soils are encountered. Permanent slopes 

should he vegetated and the vegetative ¢dver in1iiutaihed un:til establi$hed. This c~ be discussed with the 

designers and we can provide recommendations, as needed. 

Foundation Support 

Conventional shallow spread foundations for the planned structure should be placed on a minimum of 12 

inches of 2-mch crushed rock fotihded ~on medium dense or better native soils. Medium dense soils 

should be encountered approximately one fo three feet below ground surface based on our explotatiqns. 

However, these depths inay increase in unexplored . areas of the site. ·where undocumented fill or less 

dense soils are encoillitered at the ·planned elevations for crushed rock placemell.t, the sub grade should be 

over~excavated to expose suitable bearing soiL The over-excavation may be filled with crushed rock. 

The crushed rock zone should extend outside the edges of the footing a distance equal to one half bf the 

depth of the over-excavation below the bottom of the footing. 

Footings should extend at least 18 inches below the lowest adjacent firusbed ground surface for frost 

protection and bearing capacity considerations. Foundations should be designed in accordance with the 

2009 tBC. Footi}Jg widths should be based on the anticipated loads and allowable soil bearing pressure. 
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Water should not be allowed -to accumulate in footing trenches. All loose or distur:bed soil should be 

removed from the foundation excavation prior to placing the rock spall layer. 

For .foundations constructed as outlined above, we recommend an allowable design bearing pressure of 

not more than 2,000 pounds per square foot (psf) be used for- the design of footings placed on crushed 

rock that are founded on the medium dense or better native soils extending to tne -competent native 

material. The foundation bearing s.oil should be "evaluated by a representative of NGA. We should be 

cons.ulted if higher bearing pressures are needed. Current IBC guidelines should b~ used when 

considering increased allowable bearing pressure for short-term transitory wind <>r seismic loa~s. 

Potential founc4ltLon settletn:eti,t using the recommended .allowable bearing pressute is estimated to be less 

than one-inch total and 11-inch differential between adjacent footings or across a distance ofabout 20 feet, 

based.on.ourexperience with siinilar pr<>jects. 

Lateral loads may be resisted by friction on the base of the footing and passive resisfance against the 

subsurface portion$ of the foundation. A coefficient of fnction Of 0.35 may be tised to calculate the base 

friction and should be applied to the vertical dead load only. Passive resistance may be cp]ctilated as a 

triangiilat eq)iiv11Ient fluid pressure distribution. An equivalent fluid density of 200pounds per cubic foot 

(pcf) should be used for passive resistance design for a level ground surface adjacent to the footmg. This 

level surface should extend a distance equal to a:t least three times the footing depth. These recommended. 

values incorporate safety factors of 1.5 and 2.0 applied to the estimated Ultimate val)l~s for frictional and 

passive resistance, .respectively. To achieve this value of passive resistance; the foundations should be 

pol,lred ''neat" aga1nst rbe native medium dense soils or compacted fill should be usec;l as backfill against 

the front of the footing. We recommend that the upper one foot of soil be neglected whep cg.lculatingthe 

passive resistance. 

Structural Fill 

General: Fill placed beneath foundations, pavement, or other settlement-sensitive struttl,}res should be 

placed as structural fill. Structural fill, by defuiition, is placed in accordance with prescribed methods and 

standards, and is monitored by an experienced geotechnical professional or soils technician. Field 

monitoring procedures would include the performance of a representative number of in-place density tests 

to document the attainment of the desired degree of relative compaction. The area to receive the fill 

should be suitably prepared as described in the Site Preparation and Grading subsection <>f this report 

prior to beginning fili placement. Sloping areas to receive structural fill should be benched prior to fill 
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placement to key the flll into the slope. The benches should be level and have· a minimumwfdth of six to 

eight feeL The ben:ches shotild be constructed by cutting into the native sloping gtotind, then fill can: be 

placed on the level benches. 

Materials: Structural fill should consist of a good quality, gnm.ular soli, free of org<IPJc~ a~d ot.her 

deleterious material, and be well graded to a maximum size of about three inches, All~ weather structural 

fill should contain no more th?TI tlye..:perc¢Iit fi,n:es (soil fmer than U.S. No. 20() s~eve, based ori that 

fraction passing the U.S. 3/4-inch sieve}. The use of some ofthe ono.site soils as structural fill should be 

fea.sihle, .Out :will be l;lighly dependent on moisture a:rrQ. orgariic· contents of tlie material at the time 

construction takes _place. We should be retained to evaluate proposed stri:lctural ttll materi)ll p:rjor to 

placem!!iit: 

Fill Placement; Following subgrade ·preparation:. ·placement of structural fill may proceed. All fill 

placements shol)ld be accomplished in tmifonn JHts up to d:~ht inches ~hick. Ea:c:Qlift should l;>e :spread 

evenly and be thoroughly compacted prior to placement of subsequent lifts. 

All structural fill underlying building areas and pavement sub grade s:Qould be compacted to ~:t tmnin:nun of 

95 percent of its maxiriitim dry density. Ma:ximu!n dry density, in this .report, refers to that density as 

determlp.ed by the ASTM D,;l557 CorupactiOh Test pro_cedure ~ The rt1oi~ture cblitent of the soils to be 

compacted should be within about two percent ofDptimum so that · a readily compactable condition exists. 

It IilaY be ne_cessey tq over~exca,vate and remove wet soils in cases where. dryin~ to .a compactable 

condition · is not feasible. All compaction should be accomplished by equipment of a type and size 

s:ufficient to at:tam the desrred dewee ofcbnipaction. 

Slab-on-Grade 

The site soils are relatively inconsistent and are highly moisture sensitive. We recommend that the slab 

subgt<tde l:>e ,covere9 with a .nlinirhum _of six inches of 1-1/4-mch clean crushed rock. This crushed rock 

layer could act as the capillary break. The new slab co:uld be supported on the firtn croshed rod.c 

sub grade, but the slab should be additionally reinforced and doweled cold joints incorporated in the slab 

design, 

Slabs-on-grade should be supported on subgrade soils prepared as described above and in the Site 

Preparation and Grading subsection of this report. We recommend that all floor slabs be underl<iin by 
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at lea$t six inche~ of 1-1/4-inch cru.shed rock. The crushed rock should have less than three percent by 

weight of the material passing Sieve #200 if it is to be used as. a capillary break. We recommend that an 

underslab drain system will be placed within the crushed rock layer. The drains should consist ·of 4-inch 

perforated PVC iateral pipes connected to a main: 6:-inch pipe .that nins lengthwise down the building. 

This is further discussed in the Site Drainage subsection of this report. A suitable vapor b~er, such as 

heavy plastic sheeting (6-tnil minimum), should be placed over the capillary break materiaL An 

additional 2-inch thick moist sand layer may be used to ~over Jh,e vapor barrier. This sand layer is 

optional and is intended to protect the vapor barrier membrane during construction. 

Retaining Walls 

Retaining walls $"e anticipated to be needed for this project although final grading plans have not been 

finalized at the time this report was prepared. The late.r.al press~ actipg on subsurface retaining walls is 

dependent on the nature and density of the soil behind the wail, the amount of lateral wall moveme!).t 

which g~n occur aS backfill is placed, wall drainage conditions, and the inclination of the backfill. For 

walls that are free to yield at the top at least one thousandth of the height of the wall (active conCUtion), 

soli pressures ·will bdess than if movement is limited by such factors as wall stiffness or bracihg. (at-rest 

condition). We recommend that walls supporting horizontal backfill and notsubjeeted to hydrostatic 

forces, be designed using a triangular earth pressure distribution equivalent to that exerted by a fll}id with 

a density of40 pcf for yielding (active condition) walls, and 60 ptf for non-~eldin.g (at-rest condition) 

·walls. 

These recommended lateral earth pressures are for a drained granular backfill and are based on the 

ass\lmptio:tr of a horizontal gtound surface behind the wall for a distance of at least the subsurface height 

of the wall, and do not account for surcharge loads. Additional lateral earth pressures should be 

considered for surcharge loads acting adjacent to subsurface walls and within . a distance equal to the 

subsurface height of the wail. this would inClude the effects of surcharges such as traffic loads; floor slab 

loads, slopes, or other surface loads. We could consult with the structural engineer regarding additional 

loads oh retaimng wails during fmal design, if needed. 

The lateral pressures on walls may be resisted by friction between the foundation and subgrade soil, and 

by passive resistance acting on the below-grade portion of the foundation. Recommendations for 

frictional and passive resistance to lateral loads are presented in the Foundations subsection of this 

report. 
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All wall backfill should be well compacted as outlined in the. Structural Fill subsect}on of this report. 

Care should be taken to prevent the buildup of excess. lateral soil pressilres due to over~compaction of the 

wall backfill. This can be accompl1shed by placing wall backtul i:p 8--incli loo~e Hils and compactinrrthe 

backfill with sma11, hand-operated compactors within a distance behind the wall .equalto at least one-half 

the h~ig;ht of the wall. The thickness of :We loMe lifts should P.e :redu,ced to accorirri:wdate the lower 

compactive energy of the hand-operated equipment.. The recommended level of compaction shou1d still 

be maintairi.ed. 

Permanent drairiage systems should be installed for retaining walls. Recommendations for these systems 

are founci in the Subsurface Drainage subsectiop. of this _I'eport. We recommend that we be t~t~ned to 

evaluate the proposed wall drain backfill material and observe installation of the drainage systems. 

PavemenfSubgrade 

Pavement subgrade preparation and structural filling. where required~ should 'be completed as 

teco$P,endedin :the Si~e Preparation a:Qd Gqtd}ng andStrpctural Fill stibs_ections of this report. The 

pavement subgrade should be proof-rolled with a heavy~ rubber-tired piece of equipment, to -identify soft 

or yielding areas that require repair. We should be retained to obs~r:V:e the proof-rollin~ and recommend 

sub grade repairs prior to placement of the asph?lt or hard ~¢aces. 

We recommend that the prepared subgrade be covered with a minimum 6-inch thick layer of 2_:inch 

crushed rock prior to placement of the pavement base section. The .iiiterit of the crushed rock layer is to 

provide a fum subgrade for the planned pavement and to protect the she soils against cfisturbance by 

construction traffic. 

Site Drainage 

Surface Drafuage: The tin.ished ground surface should be graded Stich that runoff is directed to an 

appropriate stormwater collection system. Water should riot be allpwed to collect in any ~-eas where 

footings, slabs, or pavements are to be constructed. Final site grades should allow for drainage away from 

the stnictures. We suggest that the finished ground be sloped at a tninim:um gradient ofthtee percent, for 

a distance of at least 10 feet away from the structures. Surface water should be collected by per,rnanent 

catch basins and drain lines, and be routed into an appropriate discharge system. 
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Subsurface - Drainage; If groundwater is en~::ountered durittg· construc:tion, . we i:ecofnmend that the 

contractor slope the bottom ofthe excavation and collect the water into ditches and small sump pits where 

the water can be pumped from the qcavatfon and routed to a suitable discharg~ poirit. 

We recommend the use of footing drains around the structure along with ample waterproffing. Footing 

drains should be insta11ed at least one foot below planhed finished floor elevation. The drains shOuld 

consist of a minhnum 4-inch-diameter, rigid, slotted or perforated, PVC pipe surrounded by free~draining 

material wJ,apped in a filter fabrjc. We recommend that the free-draining material consist of an 18~inch­

wide zone of clean (less than three-percent fines), granular material placed ~long. the back of walls. 

Washed rock is an acceptable· drain material, or drainage composite may be us.ed instead. The free­

draining material or the drainage composite should extend up the wall to ohe fobt; below the finished 

surface. The top foot of backfill should consist of low permeability soil placed over plastic sheeting or 

building paper to minimize -the @gtati:On ofsurface water or silt irito th(< footing drain. Footing drains 

should discharge into tightlines leading to an appropriate collection and dbcharge point with convenient 

deanouts to prolong the useful life ofthe drams. Roof drains should not be connected to wall or footing 

drains. 

We recommend that an underslab dtainage system be ip.stalled within and below the capillary break 

material. The system should. consist of a 6-inch perforated PVC pipe that runs lengthwise down the 

middle of the b_uilding. Four-inch perforated PVC lateral pipes that are spaced 10 tb 20 feet apart should 

be connected perpendicularly to the main pipe. The. main 6-inch dra,in should be sloped to drain towards 

the main drainage system that outlets into the detention vault. 

CONSTRUCTION MONITORING 

We should be retained to provide construction monitorin& .services during site grading to evaluate 

sub grade conditions, cut conditions, fill compaction, and drainage installation. 

USE OF THIS REPORT 

NGA has prepared this report for' ASKO Processing, Inc. and their agents for use in the planning and 

de-sign of the development planneq on this site only. The scope of our wo:rk does not include services 

related to construction safety precautions and our reconunendations are not intended to direct the 

contractors'· methods, techniques, sequences, or procedures, except as specifically described In our report 
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for consideration in design. · There ate possible variations in subsurface conditions between the 

explorations and also with time. Our report, conclusions, and interpretations should not be construed as a 

warranty of subsurface ·ccmditibi::ls. A c·ontingency for unaritidpate<,l conditions should be included in the 

budget and schedule. 

We recommend that NGA be retained t() pJ:Civlde Jl10rutor;ing :atid cons:ultation serVices during 

construction to confirm that the conditions encountered are consistent with those indicated by the 

explorations, tq provide r~om.ntend?tiqiis (or d~sign Ghanges s~opld th.¢ cqh.ditions revealed dUring the 

work differ from those anticipated, and to evaluate whether or not earthwork and fo:undatio11 installation 

acdvities comply with contract plans a:ild sp~ifications. W.e should be contacted a minimum of one week 

prior to construction activities and could attend pre-c<;mstruction, meetings i!r~quested. 

Within the limitatioiJ.s of scope, sched~le, a_nd budget, qur ~ervic¢s ha:V:e l:Jeen pelfotined in accordance 

with generally accepted geoteehnical engineering practices in effect in this area at the tin;re this report ·was 

prepared. No otherwarr_anty, e~pressed otimplied, is made. Our6bsetva1ions, fmdings, and opinions are 

a means to identify and reduce the inherent risks to the owneL 

o-0-o 
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It has. been a pleasure to provide service toxou on this project. If you have any questions or require 

further information, please ca11. 

Sincerely, 

NELSON GEOTECHNICAL ASSOCIATES, INC. 

~~(;hkc~. -
Bala Dodoye-Alali - U---
Project Geologist 

Khaled M. Shawish, PE 
Principal 

.Five Figures Attacl):ed 

cc: Carnie .An.derson - Shockey Plaimmg Gro).lp (via ,email) 

BD:KMS :bd 
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UNIFIED SOIL CLASS.IFICATION SYSTEM EXHIBIT 1 

PAGE ~WF?Ji 
GROUP 

GROUP NAME MAJOR DIVISIONS SYMBOL 

CLEAN GW WELL-GRADED, FINE TO COARSE GRAVEL 

COARSE- GRAVEL 
GRAVEL GP POORi.. Y-GRAbED GRAVEL 

GRAINED MORE THAN 50 % GRAVEL GM OF COARSE FRACTION SilTY GRAVEL 

RETAINED ON 
SOILS N0.4 SIEVE WITH FINES 

GC CLAYEY GRAVEL 

SAND 
CLEAN sw WELL,GRAOED SANO, FINE TO COARSE SAND 

SAND 
SP POORLY GRADEp Sfo,ND 

MORE THAN 50 % 
RETAINED ON 

MORE THAN 50 % 

NO. Zoo SIEVE 
bF COARSE FRJ\GTION SAND SM SILT'( SANO 

PASSES NO, 4 SIEVE 

WITH FINES sc CLAYEY SAND 

FINE- SILT AND ClAY ML $1LT 

INORGANIC 

GRAINED LIQUID· LIMIT CL CLAY 

LESS THAN 50 % 

SOILS 
ORGANIC OL ORGANIC SILT, OHGANic CLAY 

SILT AND CLAY MH SILT OF HIGH PLASTICITY, ELASTIC SiLT 

MORE. Tl-jAN 50 % 
INORGANIC 

PASSES LIQUID LIMIT CH CLAY OF HIGH PLASTICITY, FLATCLAY 
NQ. 2QO SIEVE 

50 o/o OR MORE 

ORGANIC OH ORGANIC CLAY, ORGANIC SILT 

HIGHLY ORGANIC SOILS PT PEAT 

NOTES' 

1) Field cla~sification is based on visual SOIL MOISTURE MODIFIERS: 
examination of soil in general 

Dry- Absence of moisture, dusty, dry to accordance with ASTM D 2488-93. 
the touch 

2) Soil classification using laboratory tests 
Moist- Damp, but no visible water. is based ci iJ ASTM 0-248S:..93. 

3) Desctiptions of soil density or Wet- Visible· tree· water or saturated, 
usually soil is oJ;>tained·from "' consistency· are based on 

-q 

below water table . . 0 

interpretation bf blowcount data, 6 
visual appearance ofsoils , and/or ~ test data. ~ 

0 .... 
Project Number ~ELSON GEOTECHNICAL No. Date Revision By CK "' ~ 

"' 
867012 ASKO Processing, Inc. N GA ASSOCIATES , INC. 0 

1 11114/12 Original DPN BD "' 
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DEPTH (FEET) 

TEST PIT ONE 

0.0-0.1 

0.1 - 1.0 

1.0-2.5 

2.5-9.3 

TEST PIT TWO 

o.o -0.1 

0.1 ~2.0 

2.0-3.9 

3.9-8.8 

TEST PIT THR.EE 

0.0-0.1 

0.1 - 1.4 

1.4-8.0 

TEST PIT FOUR 

0.0-0.1 

0.1-0.2 

0.2-2.0 

2.0- 12.0 

BD:bd 

usc 

GRASSES 

LOG OF EXPLORATION 

SOIL DESCRIPTION 

EXHIBIT_l....;__1 

PAGEJ!OFU 

LIGHT BROWN,GRAY, SILTY FINE TO MEDIUM SAND (MEDIUM DENSE, MOIST) (FILL) 

BROWN, SILTY SAND (BURIED TOPSOIL /MODIFIED GROUND) (LOOSE, MOIST) 

SM\ML LIGHT BROWN-GRAY, SILTY FINE SAND WITH IRON-OXIDE STAINING AND TRACE ORGANICS 
TO SILT WITH SAND (MEDIUM DENSE, MOIST) . . . 

SAMPLES WERE CQLLECTED AT o.a. 4.0, AND Q.3 FEET 
GR9UNDWATER SEEPAGE Wl'S NOT ENCOUNTERED 
TEST PIT CAVING WAS NOT ENCOUNTERED 
TEST PIT WAS COMPLETED AT 9.3 FEET ON 11/10/12 

GRASSES 

TOPSOIL 

SM U(;HT GRAY-BROWN, SILTY FINE TO MEDIUM SAND WITH TRACE. ROOTS AND 
IRON~OXIDE STAINING (MEDIUM DENSE, DRY TO MOIST) 

SM/SP- LIGHT GRAY-BROWN, SILTY FINE TO MEDIUMSANDWITHIRON-OXIDE.STAININ.G TO 
SM FINE SAND WITH SILT LENSES (MEDIUtvfDENSE, MQIST) . . . . 

SAMPLES WERE COLLECTED AT 2~8 AND 6.5 FEET 
GROUNDWATER SEEPAGE WAS NOT ENCOUNTERED 
TEST PIT CAVING WAS NOT ENCOUNTERED 
T!;STPITWAS.COMPLETED AT 8.8 FE.ET ON 11/10/12 

GRASSES 

TOPSOIL WITH ROOTS 

SP-SM LIGHT GRAY-BROWN, FINE SAND WITH SILT (MEDIUM DENSE, MOIST) 

SP~SM GRAY, FINE TO COARSE SAND WITH GRAVEL AND SILT (MEDIUM DENSE, MOIST TO WET) 

SAMPLES WERE COLLECTED AT 5.0 AND 1o:s FEET 
GROUNDWATER SEEPAGE WAS NOT ENCOUNTERED 
TEST PIT CAVING WAS NOT ENCOUNTERED 
TEST PIT WAS COMPLETED AT 10.5 FEET ON 11/10/12 

GRASSES 

TOPSOIL WITH ROOTS 

SM GRAY -BROWN, SILTY FINE TO COARSE SAND WITH ROOTS (MDEIUM DENSE, MOIST) 
(MODIFIED GROUND) 

SP-SM/ BROWN-GRAY, FINE TO COARSE SAND WITH SILT AND GRAVEL TO SILTY FINE TO 
SM COARSE SAND WITH IRON-OXIDE STAINING IN UPPER 2 TO 4 FEET 

(MEDIUM DENSE, MOIST TO WET) 

SAMPLE WAS COLLECTED AT 7.5 FEET 
GROUNDWATER SEEPAGE WAS NOT ENCOUNTERED 
TEST PIT CAVING WAS NOT ENCOUNTERED 
TEST PIT WAS COMPLETED AT 12.0 FEET ON 11/10/12 

NELSON GEOTECHNICAL ASSOCIATES, INC. 
FILE NO 867012 

FIGURE 4 



DE~TH (FEET) 

TEST PIT FIVE 

o.p -o.1 

0.1....; 1.5 

1.5-7.5 

TEST PIT SIX 

0.0 ,...-0.1 

0.1 ~ 1.3 

1.3-6.0 

TEST PITSEVEN 

0.0-0.1 

0.1 -1:8 

1.8-5.0 

5 .0~6.2 

TEST PIT EIGHT 

0.0-0.1 

0.1 -1 .5 

1.5-7.0 

BD:bd 

LOG OF EXPLORATION 

usc SOIL DESCRIPTION 

GRASSES 

TOPSOIL WITH ROOTS 

SP-SM LIGHT BROWN-GRAY, FINE TO MEDIUM SAND WITH Sll T, SILT LENSES, 
IRON-OXIDE STAIN)NG, AND TRACE GRAvEL (MEDIUM DENSE, MOISTj 

SM 

$M 

ML 

SAMPLE WAS COLLECTED AT 7.5 FEET 
GROUNDWATER SEEPAGE WAS NOT ENCOUNTERED 

~~~i ~:i ~~~~~~~~l~~~~uF~~~~~ 11i10/12 

GRASSES 

TOPSOIL WITH ROOTS 

BROWN-GRAY, SILTY FINE TO MEDIUM SAND WITH IRON-OXIDE STAINING 
(~EDIUM DENSE TO DENSE, tyiOIST) . . . ·. . . . .. . 

~~~~~b~~~~~~~~~~~A~0t~f~NCOUNTERED 
TEST PIT CAviNG WAS NQTENCOUNTERED 
TEST PIT WAS COMPLETED AT 6,0 FE~ ON H/10/12 

GRASSES 

TOPSOIL WITH ROOTS 

BROWN-GRAY; FINE SAND WITH SILTAND IRON-OXIDE STAINING 
(MEDIUM DENSE TO. DENSE, MOIST) 

BROWN-GRAY SILT WJTH FINE S~ND (MEDIUM DENSE, MOIST) 

SAMPLES WERE .C.OLLEGTED AT 4.0 AND 6.2 FEET 
GROUNDWATER SEEPAGEWAS NOT ENCOUNTERED 
TEST PITCAVINGWAS NOT ENCOUNTERED 
TEST PIT WAS COty!PLETED AT 6.2 F"EE~T QN 11/10/12 

GRASSES 

TOPSOIL WITH ROOTS 

EXHIBIT_1 _ 

DA,GE '2~ OFtl 

SP-SM BROWN-GRAY, FINE TO MEDIUM SAND WITH SILT, SILT LENSES, AND IRON-OXIDE STAINING 
{MEDIUM DENSE TO DENSE; MOIST) . . . 

$AMPLE WAS COLLECTED AT 7.0 FEET 
GROUNDWATER SEEPAGEWAS NOT ENCOUNTERED 
TEST PIT CAVING WAS NOT ENCOUNTERED 
TEST PIT WAS COMPLETED AT 7.0 FEET ON 11/10/12 
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FIGURE 5 


