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Transmitted herewith is our preliminary soil report for general site 
grading design purposes for light industrial deveiopment at the propof:?ed 
Plantation Drive Industrial Park at Halawa, Ewa, Oahu, Hawaii. 

This report includes a Boring Location Sketch, bor-ing logs, laboratory 
test results, recommendations and limitations. 
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PLA~TATION DRIVE INDUSTRIAL PARK 
PRELIMIN.l\RY SOILREPQR'J:' 

HALAWA, EWA, OAHU, HAWAII 
TAX MAP KEY: 9-9-02: 2 & 3 

SCOPE OF EXPLORATION 

The purpose of this exploration was to evaluate general soil conditions 

for site grading design for light industrial development for the proposed 

Plantat-ion Dr·ive Industrial Park at Halawa, Ewa, Oahu, Hawaii. 

This report includes field explorations, laboratory tests; general site 

grading design recommendations and limitations. 

FIELD EXPLORATION 

Thirty-one exploratory bo:dngs were made at the site. The locC!-tiops of 

these borings are shown on the Boring Location-Sketch. Descriptions of 

the underlying soils ~ncountered are shown on Boring Log Nos. 1 thru 31. 

Borings were made witl:! 4-in. diameter. augers using carbide drag and finger 

type bits. Soil samples were recovered wit;!). 2 and 3-in. diameter thin-wall 

tubes and a standard split spoon sampler with a 140-lb hammer falling 30 

inches. Rock samples were recovered with a "BX".double tube core barrel 

using a carbide bit. 
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LABORATORY TESTS 

Laboratory tests included:' natU:r:al ·~;·tater content and density, unconfined 

compression, laboratory vane s)::le~r, Atterberg limit, grain-size analysis, 

specific gravity, MSHO T-180-:-731 density and CBR. 

Some identification tests were done by the U. H. Agronomy laboratory on 

"calcite" surface samples found in a localized section in the northeastern 

corner of the s·ite. 

A s1linlnary of the laboratory test results is given in.Tables IA thru IC. 

SOJ:L DESCRIPTIONS BY OTHERS 

From a review of geologic literature and the u. S. Soil Conservation Service 

maps of the area, the soils described by others are as follows: 

Stearns, i{. ':['. and '0. S. Geological Survey, i'Geologic and 

Topographic Map, Island of Oahu," USGS 193S: 

Qht - Honolulu volcanic series 

Volc.a~ic tuff 

U. S. Soil Conservation Service, "Soil Survey of Islands of 

Kauai, Oahu, Maui, Molok.ai and Lanai, State of Hawaii," 

August 1972: 

At the southwesterly end of the.site; 

HnB -·Hanalei silty clay, 2 to 6% slopes 

Unified Soil Classification - MH 
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Over most of the site; 

MdB "'" Makalapa cl~y (over volcanic 

tuff), 2 t.o 6% slopes, 

Unified Soil Cli:lssification - CH 

SOIL CLAS_SI:f!'_LC_A.TIO~ SYSTEM 

Sof...:!. sali).ples were visually observed and subjected to appropriate tests 

in the laboratory. Based on vi$t)~l observations and laboratory tests, 

.the soil descriptions given on the boring logs are generally made -i:Il 

accordance with_ the "Un:i.:fied Soil Classificatimi System.,; 

GENERAL SITE CONDITIONS 

The proposed site is located rnaka;i:: (we~t side) of Salt Lake Boulevard. 

and south of Radford High School grounds. 

R!idford Hi~h School, Hale Keiki S.chool and portions of U. S. Naval 

Reservation land form the northern-boundary •. Plantation Dr:i,:ve Road runs 

along .the southern boundary. An e~isti.ng 'E_l~w~i-i4_ti Elec;t:rie Co. (HECO) 

subst:at:i,on was :J,oc!lted on the east side of the site next to Salt- Lake 

Boulevard. 

The site is mostly on a gentle mud.rock slope with a thin clciyey so:i,],,. 

cover. The ground generally slopes doWt_l in a southwesterly direction at 
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about 5 to 20% gradients with steeper localized sections, particularly 

along the banks of existing drainageways. 

In general, there are 3 natural drairtageways crossing the site. Two 

drainageways cross the makai half of the site in a southwesterly direction. 

A third drainageway is located at the northerly corner of the site and 

discharges to the rwrtl:lerly direction. 

A shallow ditch is along the existing dirt road at t]::u~ northwesterly side· 

of the site.· 

The drainage channels are filled with alluvial and man...:.made deposits •. ·The 

thickness of the deposits vary from little.to 25ft deep at the discharge 

end of the drainageway at the southwesterly corner of the site. 

A "calcite" deposit was noted in the drainageway at the northerly corner 

qf the site. 

An existing radio tower was noted at the middle western section. Some 

electrical towers and poles were also noted along the Q.o:ttherly boundary 

of the site. 

- 4 .... 
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Stockpiles of earth and boulQ.ers, abandoned cars, rubbish and debris were 

noted in various areas of the site. 

Portions of the drainageway at the southwesterly end of the site were 

probably used as a rubbish dump. 

Portions of the site were overgrown with ;'sorghum" cane, particularly along 

the lower areas. Trees and shrubs were generally scattered throughout the 

perimeter and northern areas and were ·thicker near the northern perimeter. 

INTERPRETA.l'I:ON OF SOIL CONDITIONS 

From the field explorations and laboratory test resu],ts, the soils 

encountered in the borings may be generally approximated as follows: 

A thin "CH" clay cover, 0 to 4 ft, over mudrock 

(volcanic tuff) formation. 

Alluvial and clayey deposits were noted in the ~~tural 

drainageways. The deposits were little to 25 ft or 

more at the discharge end of the drainageways. 

·soft "calcite with.. sodium" surface layers were encountered 

in the natural depressions at the northerly end of the 

site. 

Water was noted in Boring Nos. 3, 5,·7, 1:1 and 22 at about 2 to 29-ft 

depths du:ring the fi.eld explorati.ons. 

- 5 -
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Variations to the above soil conditions are to. be expected ~n localized 

areas. For more deta:tled descriptions of soils encountered in the borings, 

refet; to the boring logl;l. 

DISCUSSION AND RECOMMEND.A,li_QNS 

In general, the present plan is to clear and grade the site fot ligl:rt 

industrial development. The proposed gracJ:iJlg is to create terraced lots 

by cutting the upper sections and filling the drainageways and lower areas. 

Cuts and fills of up to 25 to 30 ft are ant-icipated in localized sections. 

A 30-ft high fill is proposed along the perimeter side slopes along the. 

northerly boundary of the si.te. The fill will be made on a mudrock 

formation that is covered with some "CH" clay and "calcite" or organic 

material. The clay and soft "calcite" and organic deposits should be 

removed before the C.oil.st~uction of a fill to minimize the occurrence of 

a slide. 

The drainageway at the southwesterly end of the site is filled with 

alluvial and clayey deposits. In addition, the outlet of the drainageway 

·is probably blocked or will be blocked by the proposed perimeter road. 

Positive drainage at the lower end of the drainageway must be provided. 

Loose layers and rubbish fills should be removed as much as practicable. 

Subdrains and rock blankets should be installed before the construction 

of fills. Settlements and differential settlements of fills should be 

expected over these drainageways. 
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Fills should be placed as soon as practicable along the drainageways. 

Settlement gages shoul~ be installed and periodic level readings taken to 

monitor the performance of the fills, pard.cularly where fills are placed 

over natural draina~eways and ditches. 

The northerly section of the site is covered with soft "calcite with some 

sodium~ 11 about 0 to 1 ft or more in thickness. The material and under-

· lying organic deposits should be removed and replaced with compacted select 

on-site soils. The natural dep:J:"ession may require drainage and subdrains 

before filling. 

The "calci.te" may be mixed with the "CH" clays for t()psoil. However,· the 

merits of using the "calcite" and clay for topsoil for growing grass, 

plants, etc., should be checked with an agronomist. 

The clayey on-site surface soils may be stripped and· used at. the bottoms 

of the deeper tills at the lower end of the site. The mudrock from the 

excavation may be used to construct the perimeter fills along the northerly 

boundary of the site. The mudrock ~y also beused as drainage blankets 

and butn·ess fills at the lower or discharge ends of natural drairiageway$. 

Before the start of grading operations, the location of the power line 

that leads to the radio tower should be verified. G~sspools and 

underground utility lines such as water lines, etc., should also be 

located pri.or to grading, if practicable. 

- 7 -
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Site Grading 

Surface vegetation, rubbish, debris, concrete rubble, 

abandoned cars, abandoned st~uctures and utilities, etc., 

should generally be cleared and removed prior to site 

filling. 

Existing stockpiles of soils or boulders or loose rubbisl:l 

fills should be stripped·down to stiff natural ground 

before the placement. of fills in the area. 

In general, the on-site soils should be c~refully selected 

for the construction of tl:le proposed fills. Clayey soils 

may generally be used.in the deeper fills along the lower 

flatter portions of the site and away from slopes. The 

more granular.(muQ.:rock) soils should be placed in the 

u:pper portions of the fills· and in the outer portions of 

slopes. 

For fills on side slopes along the northerly perimeter, 

the. clayey soils, "calcit.e" and organic deposits should 

be stripped and removed. Only granular mudrock should be 

used for·the construction of the fill. 

- 8 -
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e Grading. work should be done as r~qu:ired by the Revised Ordinances 

of Honolulu, 1969 As Amended; and as recommended below: 

1. The area should be cleared and grubbed. 

2. Topsoil and stockpiled soils should be stripped 

to s.tiff natural ground before the placement of 

fills. 

3. Soft pockets encountered during the site 

preparations should be excavated and replaced 

with select soils compacted ip. thin l.ifts. 

4. Hard surfaces in localized areas should be 

scarified down to $tiff soils and recompacted 

e to m:atch the density of the surrounding soil. 

e 

5. The bottoms and sides of drainageways should be 

stripped down to stiff natural ground before 

the placement of fills. Subdta,ins with laterals 

in a herringpone pattern should be placed along 

the bottoms of natural drainageways. 

· 6. Thin sidehill fills (sliver fills) on sloping 

areas should be avoided. 
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e 7. Fills should be constructed in approximately 

level layers starting at the lower end and 

working upward. Where fills are made on 

·, sloping areas steeper th.an about 5 horizontal 

··to 1 vertical, the ground at the toe of the 

fill should be benched to a generally level 

~ondition. As the fill is brought up, it 

should continually be keyed into the stiff 

natural ground by cutting steps· into the 

slopes and compacting the fill into these 

steps. 

8. If boulders are proposed to be used in the 

e construction of fills, they should be generally 

placed along the toe sections of fill slopes 

and outside of probable building sites. Before 

placing any boulders, the subgrade should be 

stripped to stiff natural ground and shaped to . 

drain. A transition la:yer of select granular 

material (6 in. to dust sizes) should be placed 

on.the subg:tade and the boulders placed on the 

select .material. Earth fill may be used in the 

e 
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void spaces between boulders. A ttaii~ition 

layer of select granular material should also 

be placed against the boulQ.~rs before any earth 

fills are placed against the boulders. See. 

attached sketch, Figure 1. 

9. In general, fills should be laid in 6-in. compacted 

layers·· to 90% of t::he uia:XimUm. density determined by 

the AASHO T-180-73I test method. In roadway areas, 

the top 2 ft of fill should be. compacted to 95% of 

the maximum density. 

10. 

Slopes 

Provisions to drain the site should be included 

during and after the completion of filling 

operations. 

In general, cut and fill slopes of 2 horizontal to 1 vertical 

or flatter should be used. 

Cut slopes of about 1-1/2 horiZontal to 1 vertical may be 

consider:ed whe_re fairly continuous mudrock is encountered. 
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.If slope heights (top to toe) of greater than 15 ft are 

c.onsidered, 8-ft-wide benches should be placed at height 

i.fi.tervals of about 15 ft. 

'i'o.miniJ:nize erosion, the runoff from rainstorms should be 

diverted by berms or ditches away from slopes whenever. 

practicaple. 

tbe surfCJ.ce of fill slopes should be compacted by cat-tracking 

or with a sheepsfoot roller. 

Slope planting is recommended on cut and fill slopes to 

minimize erosion. 

Slope adju~tments or other precautions may be necessary if 

seepage zones or expansive clay ~ockets are encountered in 

iocalized areas. 

Foundations 

In general, spread footings well-tied together or deep 

continuous footings may be considered for structures on 

mudrock or mudrock f~lls over mudrock. 

Where clay "CH" soils occur near fin.ish grad~, the area 

be_low the building and to about 5 ft beyond the perimeter 
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of the building should be graded such that there :i;s about 

3 ft of selected non-expansive soils below f;J.n_ish grade 

and bottoms of footings. 

Where the buildings may be located over utility tre~ches, 

cesspools, ditches, drainageways, etc., soine differential 

settlements are expected. 1'11.e buildings shoUld be either 

located to avoid or designed to span ovet uti._:Ut-y trenches, 

cesspools, etc. The footings should extend to the bottoms 

of trenches when practicable. 

Differential settlements are also anticipate<! where a 

building .may rest partially on mudrock formations and 

·partially on. soil. When practicable, the mudrock fottnation 

shOuld be shaved or flattened to about l.O to 15 horizontal 

to 1 vertical to provide a smooth transition to the soil. 

In general, construction of buildings in the lower areas on 

fills covering natural drainagew~ys should be delayed until 

observations generally indicate that settlement~;~ are within 

the tolerances for the structures planned. 

Because of the downhill creep effect of soils on a slope, 

some settlements may occur near the tops of slopes. Buildings 

should generally be placed about 15 ft away from the ·tops of 

slopes. 
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Construction of retaining waJJs on slopes should generally 

be avoided. 

Good surface drainage away from structures shouldbe 

maintained and the site should be graded to prevent the 

ponding of water. 

Additional Explorations 

Guidelines for building foundations have been quite general. 

More specific recommendations can be made after additional 

explorations are made for a specific structure and site. 

Utilities 

Utilities should be placed after the fills are constructed. 

Utilities on. or near slopes should be avoided, if practicable. 

Otherwise, the actual placement of u_tilities near slopes should 

be carefully designed and con$tructed with care. 

The bottoms of utility trenches should be daylighted for drainage 

and graded to drain w:ate~, particularly near the tops and toes 

of slopes • 

. Utility lines should be designed with flexible joints, 

particularly where lines a:re connected to structures. 

- 14 -
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Existi11gCesspools and Trenches 

Because exist:i:i1g building slabs and structures w~re presently 

located 011 portions of the site, cesspools and underground 

ut:il.ities may be encountered in the area. If cesspools are 

encountered .within a building site, they should be located 

and back,fil:led under controlled conditions. 

L Sludge should be removed from the bottom and 

the cesspool backfilled with well-graded 

granular material. 'the materials should be 

placed in thin level layers and rammed into 

place or compacted with vibratory equipme11t. 

The top 5 ft of fill shou+d be compacted in 

6-ih. C.ompa<;ted layers •. 

z. Portions of the building that rest.over 

cesspools or. existing trenches sb.ould be 

designed to. span ove·r them. 

Unforesee11 Conditions 

Because of the variability of soil deposits~ site improvements, 

4esigns and cqnstruction techniques, conditions ~y be encountered 

that cannot be foreseen with even the most exhaustive studies of 

site ap.d project conditions. These unforeseen conditions should 
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be recognized when encountered and then evaluated so that the 

designs or the c.onstruction methocJs ~y be modified accordingiy, 

if necessary. 

Unforeseen or undetected conditions such as soft spots, existing 

utility trenches, structure foun?ations, voids or cavities, boulders, 

expa11sive soil pockets or see~age water, etc., tn~y occur in localized 

areas and will have to be adjusted and corrected in the field as 

they are detec.ted. 

Site. Regrading 

After mass .grading work is done and cuts an.d fills are made 

according to the grading plans, regrading at some future date 

should be avoided unless done under the guidance of a soils 

engineer. 

- 16 -
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PROPOSED SPECIFICATION FOR EARTHwORK 

PLANTATION DRIVE iJ.IDUSTRIAL PARK 

General Description 

This item shall consist of cleating and grupbing, preparing of land 

· to be filled, excavating and fi,lli,J:lg of the land, spreadin~h compacting 

and testing of the fill, and subsidiary work for grading the site. 

CleB:ring, Grubbing and Preparing Areas to be Filled 

Vegetation:, rubbish and miscellaneous material shall be removed and 

disposed of, leaving the disturbed area with a n~at, debris-free appearance. 

Topso:i,l and sto~l<:pile<J, soils shall be stripped to st.i.ff natural 

grou~ before the placement of fills. Loose surface soils encountered 

at. finish grade shall be scarified and recompacted. 

Har<J, surfaces along the existing access roads shall be scarified 

down to stiff soils and recompacted to match the density of the surrounding 

soil. 

Where f:;llls. a:re proposed i.n sidehill areas and gullies, loose material 

along the bottoms and the sides shall be stripped down to stiff natural 

ground before the placement of fiils. New fills shall be keyed into the 

st:Uf natu~al, ground. 

Along the perimeter side slopes near the northerly boundary, ''CW' clay 

arid soft "calci.te" and organic deposits shall be removed before construction 

of subdrains and f.ills. 

Subdrains shall be placed along the bottoms and sides of the natural 

drainage:ways before the construction of fills. The locations of subdrains 

should be determined in the field after clearing and grubbing. 

PS-1 
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Where fills are JJi~de on sloping areas steeper than 5 horizontal tp i 

vertical, the ground at the toe of the slope shall be benched to a generally 

level condition. As the fill is brough.t up, it shall be continually keyed 

;tnto the stiff natural ground by cutting steps into the slope and compacting 

·the fill into these steps. 

Mat_ex:ials 

Fill material shall consist of selected on-site soils or approved borrow 

soils. The soils shall contain no more than a trace of organic and deleterious 

matter. 

Borrow soils shall be select soils generally less than 6-in. 

ma_x:4i!.t).fn ~;ize, with more than 30% fines and a plastic-ity index geP.erally 

less than 20. 

Fill material placed in the top 2 ft of fills shall contain less 

than 30% gravel. 

Placing, Spreading and Compacting Fill Mat_er:ial 

The selected fill mater:Lal shall be placed in ,level layers which, 

when compacted, is about 6 tnches. Each layer shall be spread evenly 

and _l:>J,.ade-mixed during the spreading to attain uniformity of material 

and water content within each layer. 

Rocks or cobbles shall not be allowed to ~est and voids between 

roc_ks shall be filled and compacted with small stones or earth. 

PS-2 
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When the water conten~ of the fill material is well below the 

optimum for compacting purposes, water shall be added until the water 

content is near the optimum. 

When the water content of the material is well above the optimum 

·for compacting purposes, the fill material shall be aerated by bla.ding 

or by other satisfactory methods until 1:'he water content is near the 

opt:i,mum. 

·After each layer has been placed, ~b_tE;!d a11d spread evenly, i.t shall be 

compacted to 90% of maximum densi.ty in accordance with AAS.HO Test No. T-180-731 

or other comparable density tests. For fills in roadway areas,-the top 2ft 

of fill shall be compacted to 95% of the maximum density. Compaction 

shall be with sheepsfoot rollers, multiple..;.wheel pneumatic-ti:ted·rol:J,~rs or 

other acceptable rollers which shail be able to compact the fill to the 

specified density. Rolling shall be accomplished while the fill material 

is at the specified water content. Th~ rolling of each layer shall be 

continuous over its entire area and the roller shall make ~ufficient 

passes to obtain the desired density. 

Field density tests shall be made to get an indication ·of the 

compaction of the fill. Where sheepsfoot rollers ate used, the soi_l 

may be disturbed to a depth of several :lnches. Density readings shall 

be taken as often as necessary in the compacted material below the 

disturbed surface. When these readings indicate that the density of 
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any layer of fil-l or portion thereof is below the required density, 

th.;1t layer-or portion shall be reworked until the required density h,as 

been obtained. 

The fill operation shall be continued in 6-in. compacted layers, 

as specified above, unt.il the fHl has been brought to the finished 

slopes and grades as shown on the accepted plans. 

Backfilling ofQld Cesspools ot Wells 

The following procedures shall be followed fot backfilling: 

(1) Sludge R~moval 

(2) 

Refil()v'e t:he sludge from the bottom of the old cesspool 

by (a) pumping or (b) by clamshell or any other suitable 

way. The materiai shall b~ disposed of away from the 

site. The completeness of removal shall be verified by 

probing and _shall be less than 12 in. at the bottom. · 

Granular FHl. (belQW 3 ft: from finish grade) 

Use granular material, graded ftom 6 to 0 inches. The 

fines passing the No. 200 sieve,shall be less ·than 10%. 

The materials shall be placed in thin layers (12 in. 

maximum) and compacted with vibratory equipment to 90% 

of AASHO T..,.l80-73I dens:i,ty. Ramming each layer into 

place with a clamshell bucket will be allowed. The 

granular fill shall be wetted before placement into the 
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cesspools~ Suffici.eilt compaction tE!sts shall be 

conducted to verify that 90% compactton is obtained by 

the construction method selected. 

(3) !op 3 Ft of Fill 

Excavat:i.on 

Linings encountered in the cesspools within the top 3 ft 

f:tolil. finish grade shall be removed. The fill within the 

top 3 ft from finish grade shall be .constructed from on:­

site soU in thin layers (6-in. compacted thickness) to 

90% of AASHO T-180...;731 density. The material at fini$h 

grade sha1i blend with the surrounding soil. 

Suitable material from excava~ion shall be used in the fill and 

unsuitable material from excavation, shall be disposed of. 

Slope_,Adjustments 

Where plastic "CH" clays are encountered and where fill slopes 

greater than 6 ft are proposed, the outer portions of the slopes shall be 

constructed with select materials (Plasttcity :r:nc;Iex less than 20). 

If clay soils are encountered in slope excavations, the slopes shall 

be adjusted by use of flatter slopes or by removal of the clay ''CW' pockets 

and .reconstruction of the slopes with select materials. The actual remedial 

measureS Will depend upon field. conditions. 
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e Boulder Fills 

If boulders are used for the construction of fills, they shall .be 

generally placed along the toe sections of slopes an<l outside of probable 

building sites. The subgrade shall be stripped to stiff. natural ground, 

·shaped to dr.ain and a transition U.yer of select granular material. (6 in. 

to dust sizes) shall be placed on it. Earth fill may be used in t_he void 

spaces between boulders. A transition layer of select granular material 

shall be placed against the boulder fill before construction of fills 

against it. 

Unfo_reseen_ Conditions 

lf ~nforeseen or undetected soil conditions such as soft spots, 

existing utility trenches, structure foundations, voids qr cavities, 

e boulders, seepage water or expansive so:Ll poc~ets, etc., are encountered, 

corrective measures shall be made in the_field as they are detected. 

Rainy Weather 

FiJ,.l Iliaterial shall not be placed, spread or rolled during 

unfavor~ble weather conditions. When the work is interrupted by heavy 

rain, fill operations shall not be resume4 until field tests in<licat;:e 

that the ·water content and density are as J):J::'eV'iously spec-ified. 

e 
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BORING LOGS 

The stratification lines shown on each of the boring logs represent 
the approximate bou~dary between soil types and the transition may 
be gradual. 

Symbols 

Symbols used generally are in accordancewith the Unified Soi], 
Classification System. 

Where a parenthesis "(MH)" is used, the soil sample was classified 
by visual observation of the sample recovered. 

Where no parenthesis "MH" :Ls used, the soil sample was classified 
from either the Atterberg limit or sieve analysis test results. 
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WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

Boring Log 
PROJECT PLANTATiqN DRIVE INDUSTRIAL PARK 

~OCATION Halawa, Ewa, Oahu, Hawaii 

Tax Ma~: 9-9-02: 2 & 3 

BORING NO. C I Sheet No. of ----

Driller v-.,J.L~M A<;70~.11Nu. Date fte>. II 1'1'74-
0MOR.l Field Party .I<AKli. SI-\IGf;NA~A 
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WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

Boring Log BORING NO. ~ '2 Sheet No. of 

PROJECT PLANTATION DRIVE INDUSTRIAL PARK Driller W.t...l)t1 ;....:: .• ·;,oc,.,I~C... Date f£..6,t?, 1'114-

LOCATION Halawa, Ewa, Oahu, Ha~aii Fie.ld Party K.A KU , OHOR l 
. . A ,_,,_ "' {.;'MW \ " 

:rax Map ~~y; 9-9-02: 2 & ,3 Type of Boring u~ v~ _ _l'll 1~iam • ...,.......,__.::~::,.........,_---
rt~, -t * 

Elev. - Dltum --
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Weight 14oit _D_,;'-' -'Bi'-t ----:---.----~---r----,r---
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p "2..''-5-? - 1'2." <?lb.~DA~D >Sf'L..-lT -Gf'DOH rime 1\:~·.?.bH 
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WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

Boring Log '2..;, 
BORING NO. Sheet No. of ----

PROJEC
-T PLANTATION DRIVE iNDUSTRIAL PARK lA!. LtJM A'?Soc-. IN~. fEP.J l"l 1"114 Driller ·· . I Date · · ' 

LOCATION Halawa, Ewa, Oahu, Hawaii Field Partv _· Kt>;.Kll, '$H1a.E:.NA.C:.A 
· AWGtE;~1 C::O~INGt A-" d. " . •' 

Type o.l Boring tvellSA Of',llo.l.) Diam. -r . 1. _f?)(; . 
Tax Ma~: 9-9-02: 2 & 3 4&'+ -

Elev. · - Datum -------
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WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

Boring Log "4-" BORING NO. .:. Sheet No. of 

PROJECT PLANTATION DRIVE INDUSTRIAL PARK Driller W-LLIM A'?'7QC..1 1i-1Ct. Date ff::E!>._8_,_1'\14-

LOCATION Hal!iwa, Ewc:t, Oahu, Hawa:i..:l.. Field Party KAKU , OMa~l 
. .· (Yti<;A ) 

Tax Map Key: 9-9-02: 2 & 3 Type ol Borin;.b.u~E:'f\. 17~•~.-~.o DJ.an'l_. 4-'' 
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WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE o HONOLULU, HAWAII 96816 • PHONE 737·7931 

Boring Log . . . · '2 s 
BORING NO. . Sheet No. of ----

PROJECT PLAETATl9N DRIVE INDUStRIAL PARK 0 •11 W. L..UM A4SoG. tl'lu. 0 fE:-{'..>.1? 1 "114-,. er 1 · ate_ · 

LOCATION Halawa, Ewa, Oahu, Hawaii_ Field Per;v KAK.u , SHIC,ENAGA. 
. . AJ3;E;f( , COftU4G; . .• d .. .• 

Tax Map Key: 9-9-02: 2 & 3 Tvpe or 8oring (,'''~RS~ P~''-J,.,) Diem. 4 '1 ~X 
. .... ~± ~ 
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WALTER LUM ASSOCIATES, INC. I 3.030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

Boring Log 2G 
BORING NO. Sheet No. of 

PROJECT PLANTATION DRIVE INDUSTRIAL PARK Driller W-L!.:lM .L\S50L,INC... Date Cc.T.«. 4 B ,, 1; 

LOCATION Halawa, Ewa, Oahu, Haw~i;i. 

Tax Ma~: 9-9-02: 2. & 3 

Fie.ld Party R.APOV(t:-1-\ 1 C:.HOW • OMO~l 
0&'JGoE:"- 1 C:OR_IN"' 4 .. .1. " . ,, Type of Boring (Mo~tL-€: 1?-.'~0 ) Diam. . I e')( 
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WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLULU •. HAWAII 96816 • PHONE 737-7931 

Boring Log '21 
' . BORING NO. -----~""""""-= Sheet No. of 

PROJECT PLANTATION DRIVE INDUSTRIAL PARK Driller W- t..uM A-?7o~:>·-lc.... Date_ J&r-..1. '='o, t'l14 

LOCATION Halawa, Ewa, Oahu, Hawaii Field Partv KAKLl. <?rltc..et--li.\Gt\ 
ALl f:; ( Vf:"St..) " 

Tax Map Key: 9-9-02: 2 & 3 Type o.f Boring · Gt. "'- P"'-•LL <. Diam . .,....--_,..__4-.;.._ _ _,....,..--
101'~ ...!( ..,... 

HAMMER: Elev. . - Datum _____ ,_..-.. 

. I 4-0 '-* Drill Bit r. (.,, t:'~Ac; 
Weight . · -· ..,..._-.·-,....,-;;-..----;--....--r----r----:----
Drop ~~" w;..,.;,::S~l:'" I I I u I 
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.2 
1 l 
~== ::~.l!u 

(t-1\) 

DESCRIPTION 

E:-Lt:'-1.::. \0\ I -i. :l, .. 
___ Sit ff, ~f-OWN 

C.L.Ai w; Mi.lt?~OC.K. 
~ ~oME:' '7A.NP 

M Llt>Ro C. I<.. 

er-.1o or- e.oR..•Nc.. e.- •s' 
1-'70 -7+ 

oi -.s: 
i 

OQ 

. ' 

= -
-

s -
-
-
-
-

IO' 1--
-
-
-,, 

-

* Elev. Estimated from 
Preliminary.Grading P~n 
by Community Planning ,I Inc',. 
Dated 1-30-74 

t 
ii 
E 
Jl 

~ .. 
ii 
E 
Jl 

\J01~1·A .....-u.d 
¥ 

~ 

.. 
c .,..; 
~"-! ..... 
3: 

~ 

c 
0 
u 

!.c#! 
3: 

?:1' 
I~ 

ci. 
E 
0 

5~ 
u 
~u.: 
g'1 c~ . 

i!:'"- ~ ... 
Q ::1 

'>.,. l'llB I t-l!.l I ~e.J" E; ,,_...,. 

~ 

* 
~ 

-H l·n c. I No I ~ec,p'-lt£2-t./ 
'i. 
:? 

~· 

& 
'(,>: 

+1 · l·n-1? I ~o I rz.. e cp" el} 't 

PENETRATio'N DATA 

~ I Standard ~ 
j ...: , Penetrati.on T es.t . 
Cl) .•• 

.. "! 
ca.. .. 
> 

N (Blows per foot) 
0 10 20 30 40 

I 2o/o.l Ll=l~-=='=1 =+=I =tl====-

I I I I I +%., 
HAMrv\~1\ 
f-'OLIIJC.f;'7 

I I I I I 4<>/o.o' 
HAMrv\C'R. 
i'?Oi.INCt:::'., 

I I I I I +ofo.o' 

HA.MHEA' 
~oiJ14vfJS 
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WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLULU. HAWAII 9681.~ • PHONE 737-7931 

Boring Log BORING NO. 1.. 6 Sheet No. of _......_.._,.._ 

PROJECT PLANTATION DRIVE INDUSTRIAL PARK . 'V-J, L.UM AS~oc-. 11-.lC... 1-.\o'-'. '2/ 1'\"!" . · · Drtll~r ' Date · · • 

LOCATION l!alawc;l, Ewa, Oahu, Hawaii Field Party RA\70YI(IH, Of\1\0~l 
· · t>,u~£:;1\(MoP.>H•Ei) ·· .. 

Tax Map Key: 9-9-02: 2 & 3 Type of Boring t'.>·1o Diam. __ +~----
. ~e.·~ -* -
Eleil. '· - Datum --..------
o,;ll R;, f\t-IC..f;K.\1F~ HAMMER: 

Weight I 4-0 ~ 
Drop ~o·· 

I .-.OT Water Leve No t• (I ~Q 

Time -
SAMPLER: '2." ~iAI'JPARI/ ?f'L.-IT '5f'ooN. Date t\-'1.1·1? 

c 
.!! 

1l ~ 
~== ::~.&u 

DESCRIPTION 

.~:~.-e..,,:c;.e,'-it * 
~ 
.;: 

C1 

0& 
. 5T•~F-. MOTTL.f:;P e.~owt..l 

IM~,;)I. 4JIL.1i tvA'f ... , 
\ t;l.f;C.OMf>O"..E':tP fZc)C.I<,. 

-

SM) 

I:IMW~, MI)17(\0C:.I<. -
71 ~..,.., ~.6.t-1P ~ GofV).vi:"L- 5> 
B~owt'-\- G.R.J>.:-t . . ~ _ 

w/TAAt;f:"~ of' co~ .... (ftL.L"! -

.. P.l~OWt-1., MLh:,R.DGK, 

Gc~Ai· B"-ow.J . 
.5>1t..T"f !>At-lD W/t;.Fo.A-.1~~ 

. (.Mt.lt1"0CiK.) 

Ct'fi....A"i· e>~oWN 
Si L. T"'/ SA.NV' 
(MuV''fi....OC.t'\} 

£:;Nt7 oJ:. t?oP..IN~ e- '2.1.?' 
ll·'Z.1·H 

-

,~ 

\~ 

·-

1-z.o 

* Elev. Estimated from 
Preliminary Grading Ptn 
by Community Plannit1g, ~nCI. 
Dated 1-30-74 ' 

.! 
C1 
E 
Jl 

ci z ., 
ii 
E 
Jl 

~1'2&·A 

~
~ tt?~ l'l&·~ 

~ 
D 

'lP> .(, 
~ » 

-~ 

1 
1 1 

IT;IIt>·• 
! 0 

D 

., 

" c . mU.: c;q 
~ ... 

-

-

-

~ 
0 ~~ u 

~~ au 

~ 
~a: 

Q 

, '1-'l I -

'~~ -

14 
' -

~~ 

PENETRATION DATA 
c:i 
E 

~ Sta·ndard ~ 0 .. u " , Penetration Test ...;U:: .t:: • 

"'"" got! GJ"! 
c ... lii .._ N (Blows per foot) 
:I > 0 10 20 ; 30 40 

I - I - I I I I I ] 4-afo-4' IJJ] +'/o.l' - -

~fo ' - - _====:! "·~ 

____J_-+-=== 4-o/o.~· 

D II'Z&·e: I - I '2-l I - I ~ ' - I I· I I I I#/().?,' 

I) 

k 

.. ~ Jl'l8· f I - I ~ 1 , - • - • -
~"' 
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WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737;7931 

Boring Log 
PROJECT Pi.ANTATION DRIV~_ INDUSTRIAL PARK 

. . 

LOCATION H~lawa, Ewa, Oahu, Hawaii 

Tax Ma~: 9-9-02: 2 & 3 

HAMMER: 

. 'Z '1 . 
BORING NO. Sheet No. of 

Driller W • L.U M A '7 '7 0(1.,! 1-t C.. Date. N DY. '11 , I 'l7 ? 

Field Party I'ZAt'O'V I v H , 0 M 0 "-. \ 
-'!..\'-'"'' /MOP.>IL.-t:')· ,, 

Type of Boring ~ ..,.,,or,\ e>· ~o Diem; + _ ___;:.__ ___ _ 
Elev. 11' 'i:. "* Datum -------....--
n.m Ra f!NG.~I'.. \"1f~ 

Weight 14-o 41 - .. -
Drop ~~~~ -;;w:.::,.r~L;:e:ve:;-1 ~eo0io1f~,-"e;-c-:II_ ........ ~T~------TI----.I---

SAMPLER: '2 ~1At-117,A"I7 ?f'L..IT ?foot-! Time--= 

g 

1l ~ :; =·a 
::SJ!iJ 

(SM) 

· Date l\·'1-1·1~ 

~ 
~ 

D. 
DESCRIPTION 

eLe'>'.-=- il'± 1 ~ 0 !. 

t7E':I~Sf:, Mo't1'1. f:D t.IRA'"flf 
i!lf\O~N. 511.-1"1 ~P.,NV ""/ 
Mut?~OC.I<. f- 4RAV.eL.. · · c .. 

MOiTL-~17 e>I<.OWN 
Mll1711'.oc;K ""/71Li"1 5ANI7 

TJ>.tJ. M 1.1 DR.O~ K. .. _ . _ . 
w; s(L,..T '1 . SAN!? 

~ P..A7 1 Mllt7R.Oc.K 
W/~1\,T"f ~ANP 

~f!.A-1 . f.>R.o w...! 
MllPR.oC..t<.. w; $11 .. /f'f ?AIJO 

~.Mw..J 
M..lP~OCiil'\,. Vol{ su ... f'1 ?AND 

t:n:IJ~ e B>M~N 
711..1'1 .5AI'l17 w;c.F..Avet.. 
(MLli7KOCt<.) 

e;t-lo oF- ~Of\1t..lc, ~ -z.o.;' 
1\·'1.1·7~ 

. 

* Elev. Estimated from 
Preliminary Grading P~an 
by Community Planning~ In!J. 
Dated 1-30-74 

~ ., 
ii 
E 
Jl 

-~ .. "' 
ci. ~ l·'"d"d "NH<.rOON DATA 

..!! i u_:, 
c 

E 
0 .. 1'3 

Q. c·. u 

E -'-! ~~ 
i ~· ....:u.: ~ ~ • Penetratio~ 

Jl ~ ... 
cu au; 
t<L 

Q 
~a: ca. N 

:::> 
> 0 (Blows. per foot) 

. 10 2_0 30 40 

~;; I - I - I - I I I I I 14o;o.'.!l' 

"?t> 

-z.·ql-1-1-l 
\~ 

I I I I 14-0fo.+' 

I - I - I I I I I I 4-0fo.~· 

* ~ H I I I I I I I I I I \ 
,~ 

f~~l.,..l - I·~ I -I -I -1:::±-i 'l.l 1?1fo.s' 
~ .1 

~ .. I 
-·~ 

~ ll t· h1-E; I - I -z."" I - I - I - I J I I I . I 4-<7'~.~· 
.,.)). . 

/ 

• 6 

b 

·n~ II1.Hd - I '1.~ I - I - I - I I I I I 14-ofo.~· 
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WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLI:JLU, HAWAII 96816 • PHONE 7:i7-7931 

Boring Log 3o 
BORING NO. Sheet No. of ---

PROJECT PLANTATION DRIVE INDUSTRIA~ PARK Driller Y.J. ~UM /1-.t;Sou ,tt-lc... Date bio\f. '11 ,In? 

LOCATION Halawa, Ewa, Oahu, Hawaii Field Party "1\t:Jo'l/lvH ,OMO"I _-

Ta:l{ Map Key: 9-9-02: 2 & 3 Type of Boring b.t.IG)t-1\( ~~~o'-e') Di.am. __ +:...'_' ___ _ 
14-'~ -¥. '-HAMMER: Elev. _ . - _ Datum ....,--,__ ___ ...,..._ 

. \4-o:ll Drill Bit fttJC!.e~ T7re 
We1ght · ----:----:--;:::r;;~-...---.----,-----:-------

Wliter level iJ~J,c,~c;r 
-Time 

Date II- 'l-1·1~ 

Drop ~o" 
SAMPLER: '2.'' -:,TA.Nt:'AIZP :Sf'l..I'T -srooJ 

6 
-~ 

3 
] ~ 
~·=: 
~.s~u 

- .(SM) 

DESCRIPTION 

E:'L.E';V. = 74
1± J, * 

:: l?etJSt", TA'N. BR..ov.Jt:-,1_ _ __ 
__ _711.:f"/ SAN" W/MU1711:,,0GI<. 

C1~A"1• ~~OWN 
MLI.171\0<.~<. '~-~/ $11;.'f"( ~A..,jl7 

~ 
-£ g. 

oa 

-

~ 

" a. 
E 
~ 

ci 
z 

" a. 
E 
~ 

rrn:l ~·~0-1\ 

I·· j I 
.:fu:L_:_I ?o ·I? 

$ 

?I 

... 
M c 
c 0 .. ..: v a· 
~~ ~# ~ ... 3: 

- ' '1-41 

- .~4 ' 

PENETRATION DATA 
ci. 
E 

~ 0 ... 
E~ 

v " ~u: 
~ . 
"'"' QV g~ .. "! 

~..: g ... C<L. .. 
Q ~ > 

Standard I 
1 
P~n~tration Test 

N (Blows per foot) 
0 10 20 30. 40 

- I - - r:JCf-=f:=t===·. I 4-0f"'·-+· 

- ' - ' - I I I==! l I ~(o.?.' 

"S a~ ho·G I Mu~~oc.l~ ~~r4et-\Ti I I I · I I ' 4-<1/0-1.' 

j I~~. 

· !!>!\owN, Mu.,~oet<. 

~~-~17 Of- P->01'\.INC.. e.. "2.0.~ 
1\· 7-1·1~ 

-
-

I~ 

IS 

-

I~ 

-

* Eley •. Esti!Ila,ted frorr 
~rel.ituinarr Grading IPla.ri 
by Communit¥ Plann~g, Ifnc. 
Dated 1-30-74 

~ 
l D" I ?o-1? • -

~ 

i· ' 
~ 

Cp- I '>O. E; ' -

'?1. 

J. 

~.. ~I 0'" ~O·f• -

~0 

"2.0 

1..~ 4%.;' 
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WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLULU. HAWAII 96816 • PHONE 737:7931 

Boring Log 
BORING NO. ~ I Sheet No. ---- of 

PROJECT PLANTATION DRIVE INDUSTRIAL PARK Driller W.l-llM J,ssoc. .. ! t..Jc,, Date OGT. =:. ~· Co. 1 11 '? 

LOCATION Halawa, Ewa, Oahu, Hawaii 
Tax Map Key: 9-9-02: 2 & 3 

Field Party. f'.At?OVICH, GHOW 
A\l.f,E:I ... , C.Of'-li'J<", +" A "!!>)(" 

Type of Boring (Mal!>ll.l!:; I'>· 'JO) . Diam. --"--'--'1 ____ _ 

101 't. -Jf.. . 
HAMMER: 

Elev. Datum :-=---------
Drill Bit .. FINC,e~ 11Ft" j f. C.. COI\IN~ 

Weight 14' 0 # 
D ~0" Water lever IJ~1've!2 · 

rop~---.~'2.~"r.S::=-S.,..-·-"2.~'.-S=T""A..,.N~~=A.;,.-::P::,-::P......,S""'t".,..L.-I""'T---,'5""'f'""o-o-N...,....- Time .,.. 
SAMPLER: "f>x"- f>x I70..lf!>L.f; ii.le>E: c;oi"-.E:' ~t>.~t,.R..f:l.- Dare-:1:-:0-·::-S-:-l:-?-.+----+"-'.-;.;;.-...;..,4-----4----

.§ 
-o ] 

-~ ·--!'::::: 
:5~u 

DESCRIPTION 

t;;E;NSS ,:.C..P.../>.1 ~"OWN 
-;.AI-ll7'1 $1L.T "~I Gt~A\[E-1..­

(MuP~OvK) 

4AAi· eRO~N .. 
.. lVI Llc::>~o c. 1-<. . 

E;.ND Or l?o~uJ~ e 15·1 
to· "'·1~ 

* Elev. Estimated from 
Preliminary Grading P 
by C~mmu~ity Planning 
Dated 1-30-74 

<i 
E 

~ i: a 

" 0 ~ u .. ...: u ; ,u; ..:u.: Q • 5"! .. u. ~oe 
CU 

410.. ~..: ~a.. 3: .. 3: Q ::;) 

ci 
! ~ 

z .. ;; 
..<: a. Q. 
1i E E .. .. .. 
Q· "' "' 0 

- I \1 I - I -

-
- ~ .J<\ 

s. ____j '2." ss 1~\-P.> 1 t-!ol p_ecpvr;c1:1 

I J.~.-1: b 1-·~ I· I 
I Rjl7 . I ;.o ~~c. 1/. ; 4.o' 

~'l''ss 
I J·~f· 

-
-,:~· 

:\ 
,II~I?JI·C.. ~o f'e~v~.S.r~f 

I :jl CoR. 17: I.e;. 
RLIN '2. r\E:G \/. : I·~ 

} 

l (I 

K\.lNiif.~ 
C.oR.~c::> : 
~E:C.p\1.: 

4.o' 
4.o' 

I 

PENETRATION DATA 

~ I Standard =-1 i U: , Pen~trati~n T~st 
"' . Uei1 
<:a.. .. 
> 

-

N (Blows per foot) 
0 10 2o 30 40 

I I I I I -,o/o.'l.' 

I I I I I ,>% .• · 

1--t-1:.-J-..-. 

HAMMt::R 
l:.>ot..ll\lc.e:? 

~%.o· 

~
··~')(·' 

:z:·,Jtl 1"-o I ""~h<~ ~"~"'"'~"H I=J I I I I %.4 
IS : u~~ S • 

• 
a'rl. 
Ina. 



f'LC.,NTC>.\ION t;;;RI\IS INQUC_,TR.IC>.L PAt<,K._ _ 

e TABLE I A · - SUMMARY OF LABORATORY TEST RESULTS 

-

BORING NO. 
SAMPLE NO. 

. DEPTH BELOW SURFACE 

DESCRIPTION 

GRAIN-SIZE ANALYSIS 
(% Passing) 

Sieve 
1" 
1/2'1 

114 
1110 
1120 
1140 
11100 
11200 

ATTERBERG LIHITS 
Air Dried or Natural 
Liquid Limit 
Plastic Limit 
Plasticity Index 

Dilatancy 
Toughness 
Dry Strength 

UNIFIED SOIL CLASSIFICATION 

APPARENT SPECIFIC GRAVITY 

CBR TEST 
(Surcharge-51 P.S.F.) 
Molding Moisture, % 
Molding Dry Density, P.C.F. 
Swell upon saturation, % 
CBR at 0.1" Penetration 

MOISTURE-DENSITY RELATIONS OF SOILS 
(AASHO T-180-73I, Method_) 
Dry to Wet or Wet to Dry 
Ma:JoC. Dry Density (P.C.F.) 
Optimum Moisture (%) 

e I REMARKS: 

Date 4-'1--14-. By r 
3-J L73 

4-

0V RrACI2;. 
\?RO'NN 
~L.A.'/~'( ~"'p 
'N{0~M"e:.L 
~ CO~C>.L 

q\.'? 
0S.lti 
.J~.(o 
~T'L 

Sf2.~ 
0'1..~ 
.1--s.c:r 
4~.~ 

Nt'-IU~'<D-L 

14 
'2.1 
41 

NONS 
\.\ I (::> .1-:\ 

i:.\1(;:>~ 

sc. 
1..~n 

lJ .\ 
1\0.'~ 

4·1 
M 

OJ\\ 1 t4 C£· 
]'·~· 

Ot-QK GRA'/ 
~1\...'T'{ O....t>'f 
'N/S,t:.ND 

Nt-.\U~'AL 

10\. 
4-1 
~). 

!'...'\~01 l). t/\ 
Mt;..O\IJM 

N",f,Q.-1-\IGH 

VII-\ 

\0 

C,l)f<F(:.;c.,e, 
. wt.l'T~ 
~ eRo'I'IN 
'71L\'1 ?P..NO 
f:c (.OQC.,\_. . 

~\.!., 
l.ll'L 
s~o . .z 

~ ().'Z. 

:2V1 
\~.~ 
\'Q,O 

NON-fl. ... l\:{!G 

&tv'\ 

l?lJ2 
ra~.q 

1'-1,\\.... 

)' \09. 

WALTER UJM ASSOCIATES, INC. I 
Clilll, STRUCTU~Al, SOILS ENGINEERS 
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FLAN\.6:1\DN V::::I'Jt;. IMO\J<:"TQIAL Pt:\l=<K 

TABLE I~ - SUMMARY OF LABORATORY TEST RESULTS 

BORING NO. 
SAMPLE NO. 
DEPTH BELOW SURFACE 

DESCRIPTION 

GRAIN-SIZE ANALYSIS 
(% Passing) 

Sieve 
1" 
1/2" 
114 
1/10 
1120 
1140 
tllOO 
11200 

ATTERBERG LIHITS 
Air Dried or Natural 
Liquid Limit 
Plastic Limit 
Plasticity Index 

Dilatancy 
Toughness 
Dry Strength 

UNIFIED SOIL CI.ASSIFICATION 

APPARENT. SPECIFIC GRAVITY 

CBR TEST 
(Surcharge-51 P.S.F.) 
Molding Moisture, % 
Molding Dry Density, P.C.F. 
Swell upon saturation, % 
CBR.at 0.1" Penetration 

MOISTURE-DENSITY RELATIONS OF SOILS 
(AASHO T-180-731, Method ___ ) 

.Dry to Wet or Wet to Dry 
Max. Dry Density (P.C.F.) 
Optimum Moisture (%) 

\!f 

~v~rc..c..~ 
- t)~r.tK GRA') 

eR6WN 
Sl 1..-i'( C..(,..A~ 

''N/0t>.N.Q § 
&Q.A~"'L.. . 

~·~ 
b~.?J. 
~(p.l 

B?.l 
lq.4 
-~ 11--1 
~9.~ 
&JQ.f[ 

t::l~·nJfZD-.1.,. 
-~ 

4-'? 
41 -·-

ME-0\Vt--1\ 
M~J21Uiv\ 
M~~kl..\l!.?l-1 

tv\\.\ __ 

'2.J ~ 

21-4 
00·1 
?;.~ 
if.'P) 

A 
Df<.j TO '/>!£I 

M 
?J\ 

\to . 
A 

0.0'-\.b' 
O&'<K \J\Oft\J2tl 
~O'N~ o..A'/ 
"'de:>RD-'-1 E;\.... ~ 
~~ St:\NO 

· Nt:.,\t..h<D-L-
\S 
?-.1-
4\ 

NONS 
\.l I(::,\..\ 

\-\ 'b 1-\ 

C.. I-\ 

1.'1 

0URrP.C.I2:. 
6RowN -
?n ... i'i CA.A'f 
~No,(p~t.\~ra 

·e, t;Ql':j\~ QVfQ\) 

\00 

f2'l-4-
&/l~ 
~~z.q 
s<o.s 
so.s 
4'?..J 
~.(o 

N~IURl\L 

(o\ 

?? . 
'2.~ 

M!S-D.-Q\JIOC 
M '0). • t.;.t.\(..-1-\r 
~LI.G\\:f.· 1'11~~. 

__..,{-¥\ 

'2.1.. 
A~.) 

l'·'l.G' 
OhR.K.. e>ii:oWI'\ 
$1\...i'/ GLA'/ 
W)t;.t>N0

1
H<:.t>,\IE.l­

~JBt>-C§S cr 
Qf<C::>. MP,"\'L (FlU..-) 

N/:l>:\VQAL 
roo 
')..•1 

' ,/ L. 

'1.~ 

M~Q\Ut/1 
ME-01 VN\ 
l'A~QlUt.~ 

.MI-l 

e. I REMARKS: 

Date ,1.-14-

1-1 :' 7 .i 

By r?'[ 

WALTER LUM ASSOCIATES, INC. I 
CIViL, STJiUCTURAL, SOILS ENGINEERS 
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?L.f:\NTP..\\ON 01<.1\JS \ND\JS"IR.l~L PA!<.I<:. 

TABLE I~ - SUMMARY OF LABO&ATORX TEST RESULTS 

BORING NO. 
SAMPLE NO. 
DEPTI_I BELOW SURFACE 

DESCRIPTiON 

GRAIN-SIZE ANALYSIS 
(% Passi11~) 

\' .. Sieve ll 
1" 
1/2" 
114 
1110 
1120 
1140 
#100 
11200 

ATTERBERG LIHITS 
Air Dried or Natural 
Liquid Limit 
Plastic Limit 

., Plasticity Index 

Dilatancy 
Toughness 
Dry Strength 

UNIFIED SOIL CLASSIFICATION 

APPARENT SPECIFIC GRAVITY 

CBR TEST 
(Surcharge-51 P.S.F.) 
Holding Moisture, % 
Holding Dry Density, P.C.F. 
Swell upon saturation, % 
CBR at 0.1" Penetration 

MOISTURE-DENSITY RELATIONS OF SOILS 
(AASHO T-180-73I, Hethod __ . __ ) 
Dry to Wet or Wet to Dry 

·Max. Dry Density (P.C.F.) 
Optimum Moisture (%) 

'212. 
c 

. \01
- II·'S

7 

&k.A'f -6Rov-Hi 
C-1 .. ~ 'l W {Vr;.mt\P· 
Roo<, SP.NO, 
1'1\UO'<.OQ{ f. 
(::,Rp,~.;;-,1.. ... 

1'\t>-\V Rt)L. 
qo 
~& 
s~ 

NON~ 
).1 I(;, \-1 .. 

~~0~ 

C. I-I 

1~ 

0URr/\c.€. 
f)'Q.OWN 

e;'~...-1'1 &9t-'la 
'N!G;£\~9 ~ 
CQQJ''k -

\00 
1rL·\ 
&/2.'2. 

. ~0-~ 
41-1 
'??._j 
'1\.& 
\S.~ 
\I'I. .. Q 

N.t>-~1.-IR~l­

~?\ 
':10 
'2..\ 

}1\ f.O I L.Hv\ 
M'GOIUM 
\J..001.\JM 

. &f-&rl\ 

'2.?;/L 

rzo.'J 
<q9J 

o._:l 
~G:o-:o 

0 
Wf to V'l~t' 

\02 
,q 

e I REMARKS: 

Date 4 -'l. -14 By 

3'-1L7 3 

WALTER LUM ASSOCIATES, INC. I 
CIVI_L, STRUCTURAL, SOILS ENGINEERS 
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X 
L&J 
0 
z 

>-
I-
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1-· 
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<( 
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CL 

e 
I 

e 

8-872 

PLASTICITY CHART 
PROJECT: PLANTATION Ot<l\16 \NQUSTRI£\\... PC\RI<_ 

LOCATION I \~.b-..1-P..v-lA. I G.INP... I 0~1-\IJ., \.J..t:>..'N/::. I I 

90 

80 -- --
-· "-

70 

60 

CH 

50 

40 

30 

20 

10 

4t '\A R f't-(.~ -. / 
Y.,t .• / • !(p 

/ 
v 

CL 

~ 
·1-'L <71..1 Rl=t\£.€.· 
1.1-A 

/ R'fb,(£. 

/ 
/ 

/ 
CL- ML / ML 

- v 
·-0 

0 10 20 30 40 50 60 70 80 

LIQUID LIMIT 

DATE 4-'l-\4 BY Prf 
--~----

-· 
·- .. v "A' LINE 

'y 

/ 
v 

. - v v •1 OX\ f\t-1(.,.<,:-, ~ 1'~e,· 

v. ~<f'P.VO: 

MH 8 OH 

90 100 110 120 130 

WALTER LUM ASSOCIATES; INC. I 
CIV!L· STRUCTURAL, SOILS ENGINEERS 
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1-
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>-
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0: 
UJ 
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1-
z 
4J 
u 
0: 
UJ 
a.. 
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GRAIN-SIZE ANAL YS.IS CURVE 

PROJECT: _?1.-l~d·-rft--\ION Q(.Z\\l'f. \~QUS·iRtl>-1,... PARK. 

LOCATlON= ~~\..,0.\N.O., 0\NA, O.t>.~-HJ, \o-1-AW,0.\1 

U.S. STANDARD SIEVE SIZE 

100 3" 1.5" 111 1/2" 4 10 20 40 
. ' , I 

9.0 II : ., 
I ; I 'li 

, I 

80 \ I I 
! ' 

I i : I 

70 
\ T. ,( . I 

!I I"\. I I I 

60 I "'-., 

! .() ~Uj F l?f .. 
50 "'--J 

I w- ~~ i 

40 I , I I '-.....,_ 

I I T 
I '~ I 

I 

30 
I' ' :I j' 

II ~ I j, "' 
20 ! I I 

. I 
10 

I i 
.T i ' I. 

0 
1000 100 

t 1 ] l 1 
10 w 
GRAIN SIZE IN MILLIMETERS 

GRAVEL SAND 

COBBLE 
COARSE I ·FINE COARSE! MEDIUM I 

DATE 4-~~14 BY ~ 

e 

100 200 
. , . 

'I I 

' I 

--h Yl i 

I 

-
I 

: 
I 

~ 

"'-' "----

0.-1 0.01 0.001 

FINE 
SILT OR CLAY 
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9~470 

MOISTURE--DENSITY CURVE (AASHO T-180-73!, METHOD6,) 
PROJECT• Plt-.NIA\IOM o~·\(e INPLASiRIJ).L. PARK . · v, .. 

. AGGREGATE: 4 Mll:JU$ 
~ll-LAWA E.WA 01:>.\.ll.\ ~~V'IAII MOLD SIZE:4''4')(4.5@''1-!IGH 
.:...=-=.;:....:=I-:-. I . . . I . . • I 0 Lfh I~{ Qr:>r.t? 

SAMPLE NO.: \{# . 7\..\RFPC~- ····· ~:~~;;:· 5 , . -nvr 
LOCATION' 

.SAMPLE DESCRIPTION: DARK GR:-TORoWN SI\....TY_ etA~ BLOWS: . 'l5/LA~E.R 
wiSt--NO e;_ G~A'-JEL- . . 

130 . -

120 

110 

-L&; 

0 
Q; 100 -
>-
t-
a) 
z 
w 90 c 
>-
0:: 
c 

80 

70 

60 

.. . -- -- .. 

' 

"" ( l-6RO ~IQ.'\Ipl05 ( \JR\If. 
?f~.Cl~l(., &Qp._I.Jl"f'-4 '2.1?; . f)_ . . -

-- • <~ 
!MAXIMUM .. DFl'f "D@\8'51T'f- lfbq. P.l .F. "' 

v~"' 

0 

. 1- r"-.. ""'-.. v ~~ "" '" . 
/ ~ ' ~ 

10 

rt". ~ "". . "" . 

~. "\.' "" 
~ ... 

._ 
~ 
~ -

1-' 

~ . -

20 30 

WATER CONTENT (O/o) 
40 50 60 

WALTER LUM ASSOCIATES, INC., 
CNIL, STRUCTURAL. SOILS ENGINEERS 

DATE 'l-1~-14 BY _ "-1 I 
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I 

130 

120 

110 

-IJ.: 
c.) 
a.: 100 -
>-.._ 
05 z 
LIJ 90 
0 

>-
~ 
0 

80 

70 

60 

MOISTURE- DENSITY ·CURVE (AASHO T -180-131, METHOD .Q) 

PROJECT 1 fl-ANTD.i\ON QQ.I\JE,. INDU'?\R.Ib,L PAI<.K 
AGGREGATE: 3{1" Mlf..lUS . 
MOLD SliE: l.l'fX 4.sfz4''\.\16HI 
HAMMER: _ 10 Lf6. 1e" DROP 
LAYERS: 5 

LOCATION I · .. 14~1.,-P\NA I C.\N/:). ' Oti.\..\U I f-\P-Wt::l\_1 

SAMPLE: NO.: 1-e> SUQFAC:e: . 

SAMPLE . DESCRIPTION: :BRO'NN ~11..:\'i 0RA\J~\... W/~NO BLOWS: -.... -5 .... (e-f'LA-'IE._R __ 

~ COl<C\\... 
- -· 

.. 
. .. 

MAY.,.D "-"~ ru.t Pll'l- f( ~ P.C.F. ... \ 
r~ ERO A tR. VOl D.5Cl 

~~ ~c 5PE.I 11=-IC. GRAYI 

I 
... 

\ \ ~ 
\ 

I I \ ... 

~ 
- - ~ - .. a ·-

("..) 

~ 
·.::> 
~ 
0 
~ 

] 
~ 
1-
(l. 
0 -· 

' . 

0 10 20 30 40 

WATER CONTENT ( 0/o) 

. i 

-- I 
I 
I 

RYE 
TY- 1L tYL 

.. .. 

50 60 

WALTER LUM ASSOCIATES, INC., 
CIVIL, STRUCTURAL, SOILS ENGINEERS 

DATE 1'2.-1-l~ BY Ul 
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CBR TEST 

PROJECT:_ f'LANTC>.\\ON QQ\\fe. \NO\..IS\Ril:\\... PAt<~<!-

LOCATION: \-\I)..L.AWA, GWb., OAI-l U, U~\Nl\ ll 

SAMPLE NO: 4 SUQF~ 
SAMPLE DESCRIPTION 1 i e>l<o'MN v\A'1'6-'I ?C>.t-\0 w( G>~\1'€:·'- ~ _COQ~L.-

(00 

qo 

f>O 

. 10 

--·--· .. 

~ ---/ 
v .. 

(qo 
~ r- c..e~< ~ 0.'2' fGl-.1€-.,. iRJ''flOt- .~ ~;1 

/ 

...... 
u; 

1 e: so 
0 
<t 
0 
.JL\<> 

~0 

I 
v '· 

I 
._/\ c.e ~@C ,, •• f'E:.~ ~i"Rt-.1 ION; MJ,o~ 4-A 

I v 
'l.O 

\0 

J 

I 
[7 

-. - -- -- ··-- . 

--- ---- ----- ---- --00 0.1 0.2 0.3 0.4 

PENETRATION (INCHES) 

TEST RESULTS' 

MOLDING MOISTURE, %. I 1. \ 
MOLDING DRY DENSiTY, P.C.F. \ lO·'? . 
CBR @ 0.1" PENETRATION ':1 A 
'OA'ft, t,oA~~v ~ 

DATE '?·I\ · \4 8 Y .....,__;&:::....~~J·__,;....,o.__......,.-

DATE _ 4·'1 .. 16. BY_~-+-"--. __ _ 

pl. 4.? 

-

0.5 

CBR PENETRATION DATA 

PENETRATION LOAD LOAD 
(INCHES) (LBSJ (PSI) 

0. 025 ?./1 \'l. 
0.05 0 ll 14-
0.0 7 5 )O(c 2~ 
0.100 \?)'l 44 
0.1 2 8 IS4 ,!;.1 
0.180 nq (pO 

0.1 7 8 ltl? .lA 
0.2 00 '2.01 ft,{j 
0.2 50 1.~1\ 11 
0.3 00 1 ?Jo 11 
0. SIS 0 1.?'? 1~ 
0.400 'P/l fl>O 
'0. 4 50 1.bo. !'~I 
0.5 00 fl.foi ~lJ L__ 

AGGREGATE ?/4'' tJ\1 N\.{) 

HAMMER WEIGHT \0 \l6· 
HAMMER DROP \?J ,, 
No. OF BLOWS 0~/ LJ\'/raz_ 
No. OF LAYERS e.; 

WALTER LUM ASSOCIATES, INC., 
CIVIL, STRUCTURAL, SOILS ENGINEERS 
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10-4,0 

CBR TEST 

PROJECT: f'LANID.'T\ON ORI\JE. \NOI)c_:i\Rit\l PP..t?.~ 

LOCATION'· \-1 ~\,D.'N /:3..' 1i:NiA' OAI-\~. \.IA'Nll.l' 

SAMPLE NO: \0 SURr~c.~ 

SAMPLE DESCRIPTION 1 .. 'N\.\ ~~~ ~ e7RO'NN St\..ij ~t.\NO ?j (OI<'~L-

w fY 

1000 ) 

) lltOO 

I I~ 

v lUX> 

(/) 

~reo 
0 
<l 

3 ~ ) 

'-" ' 
) 4CC 

...., 'l.CO 

--

I 
I 

1/ 
j . 

- --- -. 

- . / 
~ 

v 
bR ~ b.'?:' r-T:" 

/ 
I v 

! 
... 

~- . - ·- - - ---

ICRC® 0.1" A: J.lf..TRJ:' TlOt...\ = 

/ 

I 

PENETRATION (INCHES) 
ADJU-::.:n:.D CCORD\t0ATEl5 

.TEST RESULTS• 

MOLDING MOISTURE,%. ~~--~ 

MOLDING DRY DENSITY, P.C.F. _ 108.CI. 
CBR@ 0.1

11 
PENETRATION 100.5 

DA'16 SOAKI:.D 5 . 

DATE 

DATE 

'2.-11-14 BY &S 

'2..- 11..-14 BY tJ I 

IE . ."TRAt\( if..l,l(/l:;,~ n" toe,.~ 

-

ICX)~Ito 100.'2 

. . --
5 

CBR PENETRATION DATA 

PENETRATION LOAD LOAD 
(INCHES) (LBSJ (PSI) 

0. 025 '210 10 
0 .. 05 0 150 150 
0.0 75 1500 600 
0.1 0 0 ~'l.OO 1_&0 
0.1 as WtO 1005 
0.18 0 ~ 1'2.13 
0.1 7 8 4150 1303 
0.200 45-10 151~> 
0.2!5 0 5'lCO 11~~~ .. ---
0.300 51~ ,q,o 
0.!515 0 

0.400 

o: 4 5 0 

0.!5 0 0 

~I, 
AGGREGATE -r4 MIIJUS 

HAMMER WEIGHT 10 Lef;;o, 
HAMMER DROP IS 1~1"=>, 
No. OF BLOWS 5fo/LA'I.f:..P., 

No. OF LAYERS 0 
--=~--

WALTER LUM ASSOCIATES, INC., 
C-IVIL. STRUCTURAL. SOILS ENGINEERS 
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CBR TEST 

PROJECT 1 fLANib..TION OQI\1€,. \NOU'.i\RID-L. P~RK 

LOCATION 1 --- \Jl:'>L.~\N~ I E.V'Jb.' ()b~I.A' \JJ:l..\NAII 

SAMPLE NO: ~-~V\R-~Ac~ 

SAMPLE DESCRIPTION 1 !JAR'~<. GR~:t- B~OV'IN '31'--"~'/ c~::~~ 
'N/f;,ANO. ~. GQ.~'I~t,.. 

'1.,_,. -
'l.t: ·-

'lJJO 

\15 

I lBO -· --

l'l.S 

\00 .-------.----
15 --

~ 
v-- I 

R. fO!J o.~ •• PE-t-.J TRt\TtC t_l-::67~5 ':. 'C>.0 
50 / - C..B 

~ 
v 

1..~ 
;l @ ,I" ffi._ 8.TRA11 01\\,. '( et,()-::f, /b 

v ··---- -·-· 

v ' 
0 0.1 <12 Q3 0.4 

PENETRATION (INCHES) 

TEST RESULTSa 

MOLDING MOISTURE, %. _ ~4-.4 
. MOLDING DRY DENSITY, P.C.F. . e;o.l_ 

CBR @. 0.1" PENETRATION . 1..~ 
DA'IS <SOAKE.,D 4 

DATE 'l.-1(,-14 BY __ J....,_K_.__ __ 

DATE 'l. -I q-]4 BY _---..:..:U:...!I~__,-

' 

0.5 

CBR PENETRATION DATA 

PENETRATION LOAD LOAD 

(INCHES) (LBSJ (PSI) 

0. 025 'Z.O 1 
0.05 0 4'2. 14 
0.0 7 5 Co~ ~I 
0.1 0 0 61. 1..1 
0.1 2 II I~ 35 
0. I II 0 1~0 4Q 
0.1 711 15'L. 51 
0.200 111 51 
0.2110 1.01 &1 
0.300 1.. '2.1 14 
0.'511 0 1.43 f,l 
0.400 l{_(p~ ~1 
0.45 0 '2.~ tl!? 
0.5 00 ~ 10.? 

AGGREGATE V4''. MIWlJ<::, 

. HAMMER WEIGHT 10 Le.?. 

HAMMER DROP lf, HJS. 

No. OF BLOWS Dt-AA'iE.R 
No. OF LAYERS 5 -=--

WALTER LUM ASSOCIATES, INC., 
_ CIVIL1 STRUC~URAL, SOILS EN~~NEE_RS 
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1.0-4 '0 

CBR TEST 

PROJECT• PL.t-~--rr~-~~ ot-~ OQ'"~ 'N P~~1RI~l .. 9~Rk 

\.. 

LOCATION• \-1~\...C.W~, "6-WA, Ol:\U~ 1 \-lAWAI\ 

SAMPLE NO: '1..~ ~~~~f'At:.~ 

SAMPLE DESCRIPTION • .B«-ov-~N ~1\...'l'f &R~'n:.~r V'llt;:.ANP e, coR~\...-

(000 . -. ·--

I qoo ... 

BOO .. 

__..;-
[_-----

[_-----v--
_..,-

~ t>K @.O.~ "POJE h-RAIID 
S50t i :.:3v.7 '\! = /1 

/ 

/ 
v 

/-a ·- .. . 31., v,D =:jb.) R ~0.1 ··p~NE TRATIC r-J= 

700 

bCO 
........ 
1,/) I: 6cYJ 
c:t 
0 
...J +00 

.. I 
v 

jOO 

t.OO 

J 

I I I 

100 

A ~ . -~ I u "O,t I Q, I ~ I 0 1 I. el-i, 0:-4.,. ().Q 

PENETRATION (INCHES) 
ADJU.5TE.0 coOitDI NAIE.6 
TEST RESUI,..TS• 

MOLDING MOISTURE,%. . 20. ?J 

MOLDING DRY DENSITY, P.C.F. qq. 7 
CBR@ 0.1" PENETRATION .9to.o 
OAY6 50AI<EO ._· _ _;1 

DATE I 1.,- -7- ·73 BY C.l _ __.:::.;. ___ _ 
DATE .. I 'l.- .10·7:3 BY . J.S ....... . 

CBR PENETRATION OAT A 

PENE·TRATION LOAD LOAD 

(INCHES) (LBSJ (PSI) 

0.0215 (2;0 4.2 
0.015 0 400 133 
0.0 715 b'IO '2.30 
0.10 0 11.50. 317 
0.1 2 ii illfJO 3~~ 
0.180 1350 4.501 
0.1 7 6 1500 sool ..... ·-

0.200 ft.,() f) :;;,;; 
0.28 0 /]00 .581 
0.300 lt3BO b2.7 
0.'!8 0 1 qqo Cofo3 
0.400 1.010 rc.:n 
0.45.0 1..18D 1Zr 
0.15 00 SQO[) . \000 

·- ··-· 

AGGR~GATE 3J.:f''~ 't.JUS 
HAMMER WEIGHT l 0 L50. 

HAMMER DROP J 8 I f\16 

No. OF BLOWS 5 fo 6AYcK 
No, OF LAYERS S ---

WALTER LUM ASSOCIATES, INC., 
CIVIL. STRUCTURAL, SOILS ENGINEERS 
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SUPPLEMENT 

Test results on "calcite" sample from the University of Hawaii 
Department of Agronomy and Soil Science. 

Atterberg Limit test results. 
Clay soil mixed with "calcite." 

p 



e 

e .. 

e 

~· ...... ---- -----· -~··· '·- ... ·-'·---··~----··'""--. ....-... ~~ ... ·-·--·-·"'t.O•·· .......... -----
'' lab No. Growe·r 
t ..,. ____ 'C) ____ _ - Walter Lum & Assoe. t Address . 
~___llt.-096 _ ___ c/o R. WatanahP 

Phone No.·· Sample No. 

Soil Seri"es Sample Source AI iamanu 
\ County_ Agent 

Crop T S_ojl T ¢~!_ !lesul t~ pH 12. 2T Acid Neutral Alkaline STR 

Fertility Very Low Low I Moderate[ High LExcessivell Fertility ___ !Very Lowl L_ow IMO:deratel Highj E_xcessive 
lbi':ZAc: 

Phpsphorus(P) lR X 

Po!_as~iym_(l9 _> 320 
1 

Salinity millii11Qhs/cm r All 

lime Recommendations lume is 
Apply ground coral at 

or a·pply hydrated-lime at 

Thoroughly mix lime into upper 

plow rotary tiller 

Fertility recommeridation: 

Send copies to: 

X 

1 Sensj_tive 

I is riot X 

T/ac. or 

T/ac. or 

"spading fork 

Calcium(CabR'Oh~'l I I I , 

Magnesi!Jm(Mgl<2 50 X 
Sa_fe for Plants 

1 Semitolerant l Tolerant Ivery Few 

1 r>ee<te_d as an ar1;1endr:rie.r:>t X a_s a n ... !ri_e-nt X 

lbs.( 

lbs. 

to 

·apply to surface 

.... __ sq,_f!,_ or cu. yd . 

sq. ft._ or ~U. yq, 

inches of soil with harrow, 

Mix with entire vol. soil 

11/t-8 
Soil Te5t Report 

l ~~~~-~e-sti~~~e~vi_c~ ~-Cooper~i~-~!~:t_e·.,~-~~~ Service - __ Uni~~~,-~ -~_f_~~~~!!.~-~-·S__:~~-·-~~!_e~~-ti~~-=-F~313 
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3-1~73 

PLANTAl"ION DF:\Vt.. lN_DUS·TR.V'.L \~s=<.K 

TABLE I A. - SUMMARY OF LABORATORY TEST RESULTS 

BORI~G NO. 
SAMPLE NO. 
DEPTH BELOW SURFACE 

DESCRIPTION 

GRAIN-SiZE ANALYSIS 
(% Passing) 

Sieve 
1" 
1/2" 
/14 
1110 
1120 
/140 
11100 
/1200 

ATTERBERG LIHITS 
Air Dried or Natural 
Liquid Limit 
Plastic Limit 
Plasticity Index 

Dilatancy 
Toughness 
Dry Strength 

UNIFIED SOIL CLASSIFICATION 

APPARENT SPECIFIC GRAVITY 

CBR TEST 
(Surcharge-51 P.S.F.) 
Molding Moisture, % . 
Molding Dry Density, P~C.F. 
Swell upon saturation, % 
CBR at 0.1" Penetration 

MOISTURE-DENSITY RELATIONS OF SOII..S 
(AASHO T-180-73i, Method __ ) 
Dry to Wet or Wet to Dry 
Max. Dry Density (P.C.F.) 
Optimum Moisture (%) 

2... .3 4-
-4---···-··· ... ·--·---· '":::>'-\ R )::.A<: .... E. ·-·--··-- ~ . 

~-

BROWN 
GL,A..y 

NATO PAL 

1:4 
_2,}. 
4"7 

NONE 
4i&H 
1:±1 &1-J 

C:,.H. 

~~\ PART. t'\iKPART l!i'W:2_ PARTS 
e, F<.:OW!-.1 E:w<:o\,t.Jt-..1 B~<:oWN 

C..LAY' <·LAY . C·LA'( 
+ 1 "'PARI + Z- PA~IS t I PA~I 

11 (ALOTt.'' "GALGITE" 11 C'>ALC.\IE.'' 

NATUR'AL 
(,~ 
:± s:· 
' -~~?, 

~-Me];>-:- ('.'\.II(,K 
__2!:::.L Er H -r · 
'SU {, I±}-· M E,b, 

.MH 

N6T\IRAL. 
G2 . 
4· 7. 
'2:2-

· (:)\.LI.0K 
~u c.,.wr· 
SUC,.t-+1 

... MH .. 

"-lA 1·\.\ Ki\L 
G?2.. 
;1.3 
I 2' 

Meo~ C'~\1 !CK 
Mf.D!U M 

M'"' Dill M . 
}..1.1/.,J, 

"SA.-MA-e TESTo.D Clt--..1 PCI~TION. OF -:AMPLe, 
F'A-:::e.l ~ ~ \1-f-E.; # 40 ~I .e. VE. . WALTER LUM ASSOCIATES; INC. I 

REMARKS: * 
*·* sAM PLC. lvl I X I I;._J G- RAT I 0 .B '( ~ E:-1 6-HT CIVIL, STI!UCTURAL, SOILS ENGINEE_RS I 

Da!:e <::::,- ?:>-"1-4- By 
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8-872 

PLASTICITY CHART 
PROJECT= 
LOCATION' 

· PL-.AN.TATIOJ\J . P~IVE . IN D \.\SIR IAL PAR\< 
E"v'VAJ OAI+U, HAWAI\ 

. - -. . ·-
·- - ---

11A1 
LINE y / 

/ 
·-·-

/ 
v , CH 

• r v 
~ 

/ 
/ 

CL 
.. . .. 
... v ---- - . 

. • -6 
/ 

... 

4 •• '2.. 

/ 
/ 

0 
0 10 

/ 
CL- ML 7 

v 
20 30 

DATe: G:, - 7.) --r 4 

ML 

40 50 60 70 80 

LIQUID LIMIT 

BY FM 

.. .. --· -- -- - --.-- ----

MH 8 OH 

90 . 100 110 120 130 

WALTE.R LUM ASSOCIATES, INC. I 
c'fVIL, STR~CTURAL, sOILS E.NGINE.ERS 
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" 0 •0 ·~ .. '-'"•M•.- .. ~-~•M•--•-•• 

( 

) 
1'- o'' Tr2.ANS lTIOt-l MATER I AI­

(FAIR.\..."/ WEL-l- ·6R.AOE;I) 

. 6RANI) l-AR.. MA.TE:.RIAt-
(o"To DUSi srz.e:s.) 

E;ittrl-\ Fll-~ Ml>.'-/ ~E: LI~&'P 
IN VoiDt, ~erwe~N eou~rpE;~ZS 
( 3':t P.;.otJL..O{;fL';; MA'I.IMUM) 

f."'S··· .. ' ;'l .,, '"\', 1·;· ... ~----
1·-.· l~ \ 

(_ C.OMfAC·IG-D fiL-L..') . ~~·j~{~. · ·' /'··,,"~ .. ,., 
j ~ -; /" (Jr~· .. , "' .. I~;-~~>\ ~·'. -)) ., ... ,',,..,._ ~LOf'E' TO 

. I , ~ .· ::-.,. r . 

! ,c..,/ ~- .. . l' ,.. I ;:·') -~-~~--- ;): /':..--~,,~.... I DRAIN 
"~ :J'7r .. ---· ,.... ·>·._, 4'+-
, , ..._,) -•. I --- __ _ . ·\ . l - ,. \ \r .... ,.. - ---,·-o~}- ~~.~·~:f.·T::,~~?4~'-;~~ 1 
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LIMITATIONS 

In general, soil formations are commonly erratic and rarely uniform ot 

regular. The boring logs indicate the approximate subsurface soil 

conditions e11countered only at the drillholes where the borings were 

¢ade at the times designated on the logs .and may not represent conditions 

at other locationsor at other dates. Soil conditions and water levels 

may change with the passage of time and construction methods or improve-

ments at the site. 

puriilg construction, should subsurface conditions much dtffete11t from 

those ii1 the borings be observe·d, encountered, or otherwise indicated, 

we should be advised illliil~diately to review or reconsider our recommen-

dations in light of the new developments. 

tf. th~re is a substantial lapse of time between the submission of tbis 

report and the start of work at the site, or if conditions have changed 

due to naturai causes, plan changes, or construction operations at or 

adjacent to the site, it is recommended that this report be reviewed to 

determine the applicability of the recommen4ations considering the time 

lapse, char:tged conditions, and changes in the state of the art of soil 

engineering. 

01:1r professional services were performed, findings obtained and 

recommendations prepared in.accordance with generally accepted engineering 

practices. This warrap.ty i§l.:i;n lieu of all other warranties.expressed or 

implied. 
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