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NEWTOwN SITE "D" 
PRELIMINARY SO!L REPORT 

WAIMALU, EWA, OAHU, HAWAII 
TAX MAP KEY: 9-8-02: POR. 9 

SCOPE OF EXPLORATION 

The purpose of this exploration was to evaluate general soil conciitions 

for site gr�ding desig� for townhouse development for the proposed 

Newtown Site "D'' at Waimalu, Ewa, Oahu, Hawaii. 

This report includes field explorations, laboratory tests, general 

site grading design recommendations and limitations. 

This report does not inclucie swinimi.ng pool work and conditions resulting 

from pool construction. 

FIELD EXPLORATION 

Twenty-six exploratory borings were made at the site. The .locations of 

these bor·ings are shown on the Boring Location Sketch. Descriptions of 

the underlying soils encountered are shown on the boring logs. 

Also attached are logs of borings previously made for "Newtown Estates 

2I_ld l\ccess R()ad - Pll.;lse I"; "Newtown Estates 2nd Access Road - Phase II"; 

and "Newtown Estates Recreation Center, Park and School Site." 



Borings were made-with 3 and 4-in. diameter auget:s using carbide drag and 

finger type bits. Soil. samples were recovered with 2-in. thin-wall tube 

samplers and a standard split spoon sampler driven. with a 140-lb hammer 

falling 30 inches. 

LABORATORY TESTS 

Laboratory tests �clu4ed: n�tural water content, unconfined compression, 

laboratory vane shear, Atterberg limit, grain-size analysis, specific 

gravity, AASHO T-180-73I density and CBR. 

A swmnary of the laboratory test results is given :in Tables !A thru IE 

SOIL CLASSIFICATION SYSTEM 

Soil samples were visually observed and subjected to appropr:i�te tests 

in the laboratory. Based oil. visual observations and laboratory tests, 

· the soil descriptions given on the boring logs are generally made in 

accordance with the "Unified S.oil Classification System." 

SQIL PESGRIPT_IQN_ 13X _Q'fHERS 

From a tevi.ew of the U. S. Soil Conservation Service maps of the area, 

the surface soils d�scribed by others are as follows: 

U'. S. Soil Cot:tservation Service, "Soil Survey of Islands of Kauai, 

Oahu, Maui, Molokai and Lanai, State of Hawaii," August 1972: 

LaB, Lahaina silty clay (CI.-MJ.. soils) 

3 to 7 percent slopes 
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LaC, Lahain� silty clay (CL-ML soils) 

7 to 15 percent slopes. 

GENERAL SITE CONDI'l'IONS 

The proposed site is located on a ridge about 1/4 mile north of the H-1 

Freeway and between Waimalu Stream and Punanani Stream in Waimalu, Ewa, 

Oahu, Hawaii. 

The site is an abandoned sugarcane field. Lined and "�J.nlined ditches and 

access toads cross the site. 

The existing ground generally slopes down toward the southwest at about 

10 to ?5%. grades. Steeper slopes to about 50% were noted along the east 

and west boundaries of the site. 

INTERPRETATION OF SOIL CONDITIONS 

From the field exploration and laboratory te�t results, the soils may 

be generally approximated as follows: 

Stiff to hard reddish"'"brown clayey silts and silty 

clays (MH soils) to about J-5 to 30 ft, the depths 

drilled. 

Decomposed rock or boulders were encountered in 

several borings. 

Pockets of clay "Cij" �oils were encountered in 

several bori�gs. 
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Water was not noted in the borings·during the field explorations• 

Variations to the above soil conditions are to be expected in l.ocalized 

areas. For more detailed descriptions of soils encountered in tQ.e 

borings, refer to the boring logs • 

. DISCUSS.:J::QN AND E.EGOMMENDATIONS 

In general, the proposed pla.n is to clear and grade the site for a 

townhouse development. 

Cuts from little to about 30 ft are planned generally in the upper 

areas and fills from little to about 10 ft in height are planned generally 

in the iowet areas. 

The preliminary site plans indicate tQ.at $om� of the 'buildings lllaY be 

situated on cut and/or fi.ll slopes. Because surface soils on slopes tend 

to creep, building on slopes should generally be avoided, otherwise, they 

should be designecl on an in4ividual basis for each building. 

The plans also indicate that some of the buildings will be located along 

the existing cane haul road near the south boundary. Because mis<,:ellaneous 

fill may have been placed in localized sections along the roadway or 

shoulder areas, hard and soft pockets and boulders m.ay be encountered. 

Field adjustments may be made as such conditions occur. 
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Two retaining walls about 60 to 90 ft in length and about 1 tq 4 ft in 

height are proposed along the roadway near the east boundary. The walls 

will be located on s],.opes with about 2 to 3 horizontal to 1 vertical 

ratios. 

If practicable, walls on slopes should generally be avoided. If they 

are unavoidable, substantial, well-drained, flexible type walls should 

be co�sidered. Maintenance and future adjustments should be allowedfor. 

Because of decomposed rocks encountered in some borings, boulders may 

be anticipated in the excavations. Boulders may be used to construct 

fill slopes o:t open a:reas outside of probable building sites. 

If boulder fill areas are not available or are filled up during 

construction, other provisions should be made for the disposal of excess 

boulders. 

Site Grading 

In general, the on-site soils may be used for the construction 

of the proposed fills. Grading work should be done as required 

by the Revised Ordinances of Honolu_lu, 1969 As Amended and as 

recommended below: 

1. The a:tea should be clec1red and grubbed. 

Surface vegetation and miscellaneous debris 
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should be cleared and removed prior to site · 

filling. 

2. Topsoil and stockpiled soils should be 

�tripped to stiff natural ground before 

placement of fills. Loose surface soils 

at finish grades sbot�ld be scarified and 

re.compac ted. 

3. Localized soft pockets encountered during 

site preparation should be excav�ted and 

replaced with select material compacted 

in thin lifts. 

4. Hard surfaces of existing haul roads 

should be scarified down to stiff soils 

and recompacted to match the density of 

the surrounding soil. 

5. Where fills are proposed on sidehill areas, 

gullies and in drainage and irrigation 

ditches, loose material at the bottom and 

sides should be stripped down to stiff natural 
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ground. Rock bl�nkets with subdrains and/or 

buttress fills should be considered before 

the placement of fills. 

6. Thin sidehill fills (sliver fills) on sloping 

areas should be avoided. 

7 .  Trenches should b e  cut in a herringbone pattern 

along the bottom and sides of natural drainage­

ways or dips before the placement of fills. 

Subdrains should be placed in the trenches. The 

locations of subdtains should be determined in 

the field after clearing and g-ru'b'bi.ng. 

8. Fil:l.s should b� constructed in approximately 

level layers starting at the lower end and 

working upward. Where fills are made on 

sloping areas steepe):' tlla,I}. about 5 horizontal 

to 1 vertical, the ground at the toe of the 

fill should be benched to a geil.erally level 

condition. As the fill is brought up, it 

shQuld continually be keyed ill.to the stiff 

natural ground by cutting steps into the slopes 

and compacting the fill into the�e steps. 
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9. If boulders are proposed to be·used in the 

construction of fills, they should be generally 

placed a].ong the toe sections of fill. slopes 

and outside of prob�ble building sites. Before 

p].acing the boulders, the subgrade should be 

· stripped to stiff natural ground and shaped to 

drain. A transit·ion layer of select granular 

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

on the subgrade and the boulders placed on ·the 

select material. A transition layer of select 

granular material should also be placed against 

the boulders before earth fills are placed 

against th,e boulders. Earth fill may be used 

in the void spaces between boulders. See 

attached sketch, Figure 1. 

10. Fills should be laid in 6..,.in. compacted layers 

to 90% of the max:iml.iin dens:i,.ty det�rmined by the 

AASHO T-180-731 test method. In roadway areas, 

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

of the maximum density. 

11. Provisions should be included to drain the site 

during and after filling operations. 
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Slopes 

In general, cut and fill slopes of 2 horizontal to 1 v�rtical 

or flatter should be used. 

If slope heights (top to toe) of greater tha11 15 ft are 

considered, 8-ft-wide benches should be placed at height 

interva,l.� of about 15 ft. 

To minimize erosion, the runoff from rainstorms should be 

diverted away from slopes by berms or ditches whenever 

practica:hle. 

The surface of fill slopes shou;Ld be compacted by 

cat-tracking or with a sheepsfoot roller. 

Slope planting is recommended on cut and fill slopes to 

minimize erosion. 

Slope adjustments or other precautions may b� nec�ssary if 

seepage zones, e:Xpat:tsive clay pockets or soft spots are 

encountered in localized areas. In general, when clay 

pockets are encountered in slopes, they should be removed 

and replaced with select material compacted in thin lifts. 
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Foundatio.ns 

In general, light, 2-story wood-frame townl10��e structures 

are proposed. 

The preliminary grading plan indicates that some units would 

be located on fairly level ground and others on sloping 

ground or near the tops of slope$. 

In general, bu:!-ldings should be avoided on sloping hillsides 

where the slopes are steeper than 3 horizontal to 1 vertical 

ratio. For building sites steeper than 3 to 1, the building 

site foundations should be evaluated on an individual site 

bas:i,.s. 

Low, basement type retaining walls are planned for the 2-story 

wood:-frame structures. Some movements should be anticipated. 

Structural members, where practicable, should be designed 

with connections or joints that would allow for some movements. 

Substantial well-drained walls should be considered. 

If :foundations are located over o-;r adj�ceilt to a ut:!-lity 

trench, the foundations should be designed to span over the 

trench and the footings should extend below the bottom of 

the trench. 
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Buildings on fairly level gro_und 

On fairly level sites, whe�e tl:):e proposed buildings are 

loc.ated 15 ft a:way from the top of slopes, conventional 

foundations such as slab-on-ground and post-and'""beam 

construction may be used. 

Where clay "CH" soils oc.cur neat finish gr.ade, the area 

below the bu:l.lclit:lg .a11d to about 5 ft beyond the perimeter 

of the building should be graded such that there.is about 

3 ft of selected non-expansive soils below finish grade 

.and bottoms of footings. 

Bt1ild.ings on sloping ground 

On sloping sites and near .the tops of slopes, post-and-beam 

type foundation construction is recommended. 

Where the lot grades ate steeper than about 5 to 1 or 

where the buiJ.ding is loqated within. 15 ft from the top 

of a slope or retaining wall, deep foundations are 

recommended. 

Where the lot grades are flatter than 5 to 1, deep foot 

blocks may be considered (see Figure 2). 
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Deep foui1c1ations for light, 2-story wood-frame townhouse 

structures may be designed with small diBJlleter pipe 

piles. The piles should generally extend below an 

imaginary plane drawn upward from the toe of slope at 

about a 4 horizontal to 1 vertical slope with a minimum 

pile length of about 6 ft. A maximum pile length of 

about 20 ft iila.Y be considered for most situations. The 

foot blocks should be tied in the up and down direction 

of the slope to counteract the downhill creep effects 

of the surface soils (see Figure 2). For 2-1/2 in. 

or 3 in. diameter pipe piles, allowable loads of about 

6 kips per pile may be used. 

In general, the light towp.house structures should be 

designed to accommodate and resist some creep of the 

ground surface. Odd-shaped and split level structures 

should be minimized or designed to tolerate surface creep 

of tbe g�ound. 'l'b,e use of m�sonry walls should be 

discouraged or used with care and designed to tolerate 

surface creep of: the ground. 

(jenera! foundation guidelines for light residential 
structures 

1. Because of the downhill creep effect of soils 

on a slope, some settlements may occur near 
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the tops of slopes. Buildings and retaining · 

walls should generally be placed about 15 ft 

or more froiD. tlle tops of slopes. 

2. Next to or alan� the tops of slopes, structures 

should be designed as small units or floating 

platforms or decks resting on posts and beams 

that will allow the floors to be releveled 

should settlements occur. Odd-shaped and split 

level structures should be minimized or designed 

to float as a unit. 

3� Bearing values for a given soil.u:sually va:ry 

with the size and depth of footings. For the 

proposed light, wood-frame structures, bearing 

values of about 2000 p.s.f. may be used fot 

foot:i,ngs on stiff natural gt:oun:d or on 

compacted filL 

Loads of about 6,000 pounds per pipe pile or 

per deep footing may be considered . 

4. If foundations are located over or near a utility 

trench, they should he designed to span over the 

trench and the bottoms of footings should extend 

below the bottom of the trench. 

5. Soft spots, clay "CH" soils and pockets of 

loo�e material encountered in footing 
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excavations or below the buildin� area 

should be excavated and replaced with 

selected on-site soils, fairly well-graded 

granular materi.al su,ch as S4C or other 

approved material compacted in thin lifts. 

6. The bottom of footing excavations should 

be recompacted before pouring of concrete. 

7. Construction of retaining walls on slopes 

should generally be avoided or designed with 

care. 

8. Good surface drainage away from the structures 

should be maintained and the site should be 

gr�ded to prevent the ponding of water. 

Residential Retaining Walls 

According to the preliminary plans, retaining walls a:re planned 

within the residential structures. The walls will retain the 

soils beneath the garages and support. parts of the structures. 

The use of masonry wails should be discouraged o:t used with 

care. The wall�;� shouJ,.d be designed to tolerate surface creep 

of the ground. 
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The excavation for walls should be made preferably after the 

site has been graded and compacted. Where walls occ1,1r, the 

slopes should be overfilled, compacted and then excavated for 

retainin� walls. 

Iil. general, thE! bottom of walls should rest on stiff natural 

ground or on compacted select material. Soft or loose pockets 

at the bottom of wall footing excavations shc:mld be removed 

and replaced w:i,th well-graded granular material or low grade 

concrete. 

On compacted fills on sloping ground, deep foundations are 

recommended (see Figure 2). 

Fairly well-graded granular material or select granular 

material should be used for backfilling behind the walls. 

Backfill behind masonry walls should �ot be compacted by 

water tamping. 

To minimize the effects of groundmoisture, subdrains 

behind and below the bottom of walls and waterproofing of 

the walls are recommended. 

Bearing values of about 3000 p.s.f. may be used for wall 

foundations re.Stix)g on stiff natural ground or on compacted 
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select fill. The bearing value.s lilaY l;>e somewhat increased 

for t;he toe pressures. 

For lateral earth pressures, assuming select well-drained 

backfill., the following equivalent fluid pressure m(ly be 

used: 

60 p.c.f. for retaining walls restrained.at top. 

In (lddition, lateral earth pressures should be added for 

anticipated vehicular loads. The center of pressure should 

be considered to act somewhat above the lower third. of the 

triangular fluid pressure diag1;aril, assuming that subdrainage 

and drainage of the backfill are provided� 

. For sl.i<iing resistance between the base· and sub grade, a 

coefficient of friction of 0.40 may be used provided the 

base of the wall is well drained, and there is su.fficient 

(2 times tJ:te base) st.iff nat:ural ground or compacted select 

material in fr,ont of the toe of the wall (see Figure 2). 

Roadway Retaining Walls· 

Two retaining walls about 60 and 90 ft in length with 

heights varying from about 1 to 4 ft are proposed along 

the roadway at the eet.st boundary of the site. 
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The existing ground slopes downat about 2 to 3 horizontal 

to 1 vertical slopes a�d i.s cov�:r�q:With haole koa, brush 

and boulders. Borin� No'•. 11 indicated about 4 ft of soil 

over decomposed rock. 

The walls will retain .fills about 2 to 6 ft high and slopi11g 

upward from the top of the walls at 4 ho�1zontal to 1 vertical 

slopes. 

In general, surface soils along a slope tend to creep. To 

minimize creep effects, the wall foundations should extend. 

below the creep zone of the surface soils. The. foundations 

should extend down to rocky material or 2 footing widths 

horizontally.away from the slope face (see Figure 3). 

Fairly well-graded material or select granular material 

should be used for backf:i.llin,g 'behind the walls. 

Beating values of about 3000 p.s.f. may be used for wall 

foundations resting on stiff natural ground or on rocky 

materiaL The bearing values may be somewhat increased for 

the toe pressures. 

For lateral earth pressures, assuming select well-drained 

backfill, the following equ:i,.valent fluid pr:essure may be used: 

45 p.c.f. fo� retaining walls. unrestrained at top. 
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In addition, lateral earth pressures should be added for 

anticipated vehicular loads. For a sloping backfill, the 

lateral pressure should be increased according to the Rankine 

theory, Q� the earth pressure charts by Terzaghi &.Peck, or 

other similar accepted theory. The center of pressure should 

be considered to act somwehat above the lower third of t]:}e 

tr4p.gular fluid pressure diagram, assuming that st.ibdrainage 

and drainage of the backfill are provided. 

For sliding r:esistance between the base and subgrade, a 

coefficient of friction of 0.40 may be used provided the 

base of the wall is well drained, and there is sufficient 

(2 t:Lmes t})e base) stiff natural grouncJ or rocky material 

in front of the toe of the wall (see Figure 3). 

Subdrains should be placed behind the walls below the 

foundation level and daylighted to drain. 

Slab on Ground 

Capillary moisture 

To minimize the capillary rise of water from underlying 

soils, concrete slabs on ground should be placed over 

a base course of 4 in. of well..-graded gravel less than 
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3/4-in. and greater than 1/4-in. in size or some form 

of capillary break. If practicable, the subgrade 

generally should be kept slightly higher than the fi:11,ish 

grade outside the building and shaped to drain. 

Expansive soils 

The soils may be slightly expansive. To minimize the 

expansive effects, the subgrade below slabs o� ground 

should be scarified and recompacted on the wet side of 

optimum and pre-wetted several days prior to pouring of 

concrete. 

To minimize the heave or wavy surface effects at the 

ground floor level, non-bearing partitions, doors, 

cabinets, etc., should be designed with loose fits 

and other precautions taken to allow for some future 

adjustments or maintenance. 

Roadway and Parking Area 

In general, for light automobile traffic and drained subgrade 

conditions., an estimate of the roadway pavement thickness may 

be as follows: 

1. Wearing course - 2-in. asphaltic concrete. 

2. Base course - 6-in. base course. 

3. Subbase - 6-in. select borrow over 

a prepared subgrade. 
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Provisions should be ma�e i* the contract documents to allow 

for local adjustments regarding select borrow subbase and 

borrow material requirements in the field in accordance with 

the design standards of the City and County of Honolulu. In 

fill areas, the use of select soils within the top 2 to 3 ft 

of the subgtade may reduce the thiclgless of or eliminate the 

need for the select borrow subbase or borrow courses. 

The subgrade
' 

should be compacted and shaped to drain. To 

avoid the ponding of water and softening of the subgrade at 

low points, weep holes thru the walls of the catch basins or 

subdrains that daylight should be placed at subgrade l.evels 

in these low areas. 

Underground Utili.ties 

Underground utilities should be placed after the fills are 

constructed. 

� bottom of utiU.ty t7:ench,es shou14 be daylighted al14 

graded to shed water, particularly near the tops and toes 

of slopes.· The backfill an<;l drainage of these utility 

trenches should be carefully designed. 

Flexible connections should be used. 
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Unforeseen Conditions 

Because of the variability of soil deposits, sit� improvements, 

designs and construction techniques, conditions may be encountered 

that cannot be fore�ee� with evep. the most exhaustive studies 

of site and project conditions. These unforeseen conditions 

should be recognized and then evaluated so that the designs 

or the constructiOII. methods may 'be modified accordingly, if 

necessary. 

Unforeseen or undetected conditions such as soft spots, 

existing utility trenches, structure foundations, voids 

or cavities, old tunnels, boulders, expansive soil pockets 

or seepagewater, etc., may occur in localized areas and 

will have to be adjusted and.corrected in the field as they 

are detected. 

Site Regrading 

After mass grading work is done and cuts and fills are niade 

according to the grading plans, regrading at some future date 

should be avoided unless done under the guidance of a soils 

engineer. 
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l'ROPQSED SPECIFICATION FOR El\RTHWORK 

NEWTOWN SITE iin'' 

General Description 

This item shall consist of clearing and grubbing, preparing of land 

to be filled, excavating and filling of the lanci, spreading, compacting and 

testing of the fill, and subsidiary work fo:r grading the $ite. 

C_l�t':i,ng, Grubbing and Preparing Areas to be Filled 

Vegetation, rubbish and miscellaneous material shall be removed and 

disposed of, leaving the disturbed area with a neat, debris-free appearanc�� 

Topsoil and stockpiled soil-s sha],l be stripped to stiff natural ground 

before the placement of fills. Loose surface soils encountered at finish 

grade shall be scarified and recompacted. 

Hard surfaces of existing haul roads shall be scarified down to stiff 

so�l!3 and recompacted to match the density of the surrounding soil. 

The bottom and sides of gullies or natural drainageways shall be 

stripped down to stiff natural groull,d before the placement of fills. 

Trenches shall be cut in a herringbone pattern and subdrains placed 

in the trenches to provide drainage paths for the bottotll ancl sides of 

natural drainageways or dips before the placement of fills. 

Where fills are made on sloping areas steeper tha11 5 horizontal to 

:!. vertical, the ground at.the toe of the slope shall be benched to a 

generally level condition. As the fill is brought up, it shall continually 

be keyed into the stiff natural ground by cutting steps into the slopes 

and compacting the fill into these steps. 
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MaterJals 

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

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

aild deleter:J.ous matter. 

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

maximum size, with more than 30% fines and a plasticity index generally 

less than 20. 

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

than 30% gt:"aiTel. 

Placing, Spreading and Compacting Fill Material 

The selected fill material shall be placed in level layers which, 

when compacted, shall not exceed 6 :tnches. Each layer shall be spread 

evenly and blade-mixed during the spreading to at.tain uniformity of 

.material and water content within each layer. 

Rocks or cobbles shall not be allowed to nest and voids between 

rocks s�:u be filled and compacted with small stones or earth. 

When the water content of the fill material is well below the 

optimum for compacting purposes, wat_er s}la.ll be added until the water 

.content is near the optimum. 

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

for compacting purposes, the fill material shall be aerated by blading 

.or by other satisfactory methods ui.J,ti]; the water content is near the 

optimum • 
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After each layer has been placed, mixed and spread evenly, it shall 

be compacted to 90% of maximum density in accordance with AASHO Test No. 

T-180..,.731 or other comparable density tests. For fills in roadway areas, 

the top 2 ft of fill shall be compacted to 95% of the maximum density. 

Compaction shall be with sheepsfoot rollers, m�ltiple-wheel pneumatic-tired 

rollers or other �cceptable rollers which shall be able to compact the fill 

to the specified density. Rolling shall be accomplished while the fill 

material is at the specified water content. The rolling of each layer shall 

be continuo�s over the area and the roller shall make sufficient passes to 

obtain the desired density. 

Field density tests shall be made to get an i�dication of the 

comp.action of the fiJ..l. Where sheepsfoot rollers are used, the. soil may 

be disturbed to a depth of several inches. Density readings shall be 

taken as often as pecessary in the compacted m.ateria:J_ pelow the disturbed 

surface. When these readings indicate that the density of a layer of fill 

or portion thereof is below the required density, that layer or portion 

shall be reworked until the required density has been obtained. 

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

as specified above, until the fill has been brought to the finished 

slope� and grades as shown on the accepted plans. 

Boulder Fills 

If bould-ers �:re used for the construction of fills, they shall be 

generally pl,aced along the toe section of slopes and outside of probable 

building sites. The supgrade shall be stripped to stiff natural ground, 
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shaped to drain and a transition layer of select granular material (6 in. 

to dust sizes) shall be placed on it. The boulders shall be placed on the 

select granular material. A transition layer of select granular mate:t:l.al 

shall be placed against the boulders before constructio� of earth fills 

against the boulders. Earth fill may be used in the void spaces between boulders. 

Excavation 

Suitable material from excavation shall be used in the fill and 

unsuitable material from excavation shall.. be disposed of. 

Unforeseen Conditions 

If unforeseen or undetected soil conditions such as soft spots, 

existing utility trenches, structure foundations, voids or cavities, 

boulders, ·seepage water or expansive soil pockets, etc., are encountered, 

corrective measures shall be: made in the field as they are detected. 

Rainy Weather 

F:Ul �terial shall not be placed, spread or rolled during 

unfavorable weather conditions. When the work is interrupted by heavy 

rain, fill operations shall not be resumed until field tests indicate 

that the water content and density are a� previously specified. 

PS-4 
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BORlNG LOGS 

· The stratification lines shown on each of the boring logs represent 
the approximate boundary between soil types and the transition may 

be gradual. 

Symbols 

Symbols used generally are in accordance with the Unified Soil 
Classification System. 

Where a parenthesis 11 (MH) 11 is used, the soil sample was classified 

by visua,l observation of the sample recovered. 

Where no parenthesis 11MH" is used, the soil sample was classified 
from either the Atterberg limit or sieve analysis test results. 
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TI'\..6.C.E:: '7 . oF- f<.,Oo TS 

5Tiff, jt>-}1 �'1/.M . �'f'e-/ 0\l.-1" 
.:::OliFF, MOiiu;...D re.PDI� 
J:>�N, c.J..A'f'f,.,"1 .;IL..o1 
-=:iliFF, M� BF:O'J../!J 
<::>ll-1/ CA.-A'/ ... � OF' 
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Boring Log 
BORING NO. 7 Sheet No. of ----

NEWTOWN SITE "D" · 1 t • 1 N . I PROJECT __ ...:,...__;_:;;.....,.._ .,.._�---------------- Drill.•r w.t...-�M A'SSOC.-,INV. Date ov. -� 14l? 

LOCATION Waimalu, Ewa, ,Oahu, l'j:awaii Field Party KAKI,i.. O'?l-:\1�0 , ?Hl"'tNA�A 
C.tl\.(\ft;F..�A-) . . - --

" 
--

Tax Map Key: 9-8-02: Por. 9 Type of Boring AU PJ3.t kk Diam. -'--..... +...:,..-.-__ _..........__ 
------�- �-�--.......... �-���----�------------- �10'±* --
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Weight __ -. _____ ____.;....;;....__.--- ------------- ---........,,.,.......---.------r---..---..,.---
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��:;..:;;.l:�---+----+----f---
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Boring Log· 
BO_RING NO. 2:> Shee_t No. of ----'-....,...-...... --

NEWTQWN SITE "D" ·' PROJECT ___ _______ .;..· - ---- ,. __ --------- Driller w. L.. uM A·�?Ov:,l�-lv. Date Jb.f.J.S \ n+ 

LCCATION ___ w_a_i..;;J:na_l_u�, _E_w_a_:,_o_ a_h_u.....,;,� ='-Ha...,......w:,_a.,.;i.,.i.,....---..,- Field Party KAt<� , �HI R.c tv'l;\ . fi c:oN. E:' 
· - -- ,1 ( fV'\oe>tt.-E? ) �·· Tax Map Key: 9-8-02: Por � 9 Type of Boring AuC,t:;f'.. Mtt-lllft.t-'\1\N Diam. __ :..� _____ _ 

--------------------...,..,.-,.....,.--------- 'L.vL' :t �-Eiev. ___ _;;_;.,....:::;-,...--'----'-..,.-,,-HAMMER: 
Drill Bit 

-
J, C.· [/ RAC., 

Datum ---....-....,...- -..---

Weight __ ..:..\ t}�O��----------'----.,-.· .,..,- .....,. __ -;,--.....,. ---....,....,,.,..---.------'T-----"--�- -""--r------:---
?Jo •' - · -- ·· -- Water level ���. c.-(:;0 

Drop•---��------�------��---------- Time --

SAMPLER: ?. " 0· \?. I!-\ 1 N. VJ t\ L. L.- 1 J B f: Dale .:.1 --'c;.;;.... -�l.;...""---'--- .J....----'-----'---
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PENETRATION DATA 
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Boring Log 
BoRING NO.

� 
'1 Sheet No. � of 

PROJECT,_.. _ ___:i:.::m::.WT:.:..::...::O.:..:WN.:..;.....:S:..:I:..:T:..:E=- t�•o=-"---------- Drill•• W. L.Ut-/1 A·%t:J6., I N.c... Date JA.tJ. �. \ ": ;  'j 
LOCATION Waimalu, Ewa, Oahu, Hawaii Field Party t<.Ar<tJ 1 :?i·ltfWMA. fiC,ONE:' 

�..1 ;Mo�lt.e' ' ..,. .. Tax Map Key: 9-=a-o·z: Por. 9 Type of Boring .. ,�6]E:;f,U,Iii�U1C.Ht,,\)Diam. __ :_7 ____ _ 

_,_-.·�----...--------------------- IB'2..1±* -
HAMMER.: Elev. Datum --------

Weight _ _.....l'-4_0;;,.#--..· ------------------ ..,o .. ril'-1 .... s;.,.,' .... �� ... :t�:c,�· .':"r.:_
7 R_A_
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.--i ----r----r--�.-----

�·'0'1 Water Level ::J�f',, .. (:() . .. DroP-�-"""""· ,...::'2.;..,.,;., _...,.."?,...--· ..,."2.=-""'" """o,...�t7�.-T,..r-:-\ �� N-:--:-W�A�l..-:-l..�T=-Ll��:-::�,..---- Ti_me -
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Boring Log BQRING NO. I O Sheet No. of 

PROJECT ____ �N�EWT�_� O�WN�-�- -S_I�T_E�'-'D_'�'----------------- Drill•r w. L-Lir.,;\ A_??OC,.,INv.Dere-·NO'i.\.1 \'l-'\--Q 

LOCATION ___ W.!!.!::a;:i;:;:ma.:::::..:l::.:u::.;•L-;E::::.w=a�,--=O:..:a::h:;;u:::..,�H�_ a�w;;· .:;;:�;.;;i;.;;J;..;.,..._..,..____ Fi.eld Party M f:. -t£::� '7 rl I c;, Ea-!A� A K t\ Ll-
b,uc;,t;�l V�('-...l"iA ) 4" T a :l{ Map Key: 9-8-02: Por .• 9 Type of Boring - · - \ li'F.,<\ooJ... Diem. --------

___ _._....__--.::..=.=-..:.=:.::.......:.:.;��......:..--=----.;...;...---- iora't:;:.: 
Elev • .;_· -�--=��-=---- Datum --'·'-"-----�----"-HAMMER: 
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?;0 •· ·- · - _ _ 
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WALTER LUM ASSOCIATES, INC. I 303P WAIALAE AVENUE • HONOLULU. HAWAII 96816 • PHONE 737·7931 

Boring Log 
BORING NO. I \ Shee_t No.. of 

PROJECT __ _.;N_;E_W_T _O_WN __ s_I_ T_E __ 
-
.. '_D_" __ ._""':·-.,. . . _.,.,_ ·:--- ---..-- Drille_r 1/4. L-UM />.t?'7oG., 1 t.J u. Date Nov. 1 s . 1 'l ·r '? 

· Waimalu, E w_a, Oahu, Hawaii Fie_td P·rrv KAtiO'I/\1:-f-! . 0? H t KO , OMOf<-l 
LOCATION ..,..__:..;..::;.;;;;;��....:;;,,;,;,::,::.....;:...:;..:,:;�_:.:..;.;,_,;_______ y 

.,... 
·. 

;\Uc;,�'-f--lMO.,II..-f::) 4'' 
T M K 9 8 02 P 9 Type or Boring · � P.>-zo Diam. -----'------_____ ...!:!a:.:.X�:;:::a:.P�:.=e ':J..y.:.:_ .::......-.::.---;;,i- .:....:...,: �o;;.:r:...;•:........:;....___ .. . .,.. - - -. '2.00'±"' 

HAMMER: Elev. ___ ...::..,._..:______ Datum ____ ..-....;.....;,..;;..- -;..-.· ;... 

Drill Sit . . fiN�E':t'. Tf'f'f:< \4-0� Weight-,......,�,.--------------- -...-,,.....-__ .,.,.,... ____ .....----.-----r-----:----
- '?0" Wiiter Level �0o\ l c. E-. t7 Drop---�-------------------

SAMPLER: __ _.;'2_" _s_- _T _•"-_N_V'_b._F-_' _!?_':::>_' "":...t _�.-_, r .... ._'.?...;,f"_o_o_r_.J .... - -- --

Tim•---.,......+----+----+----+---
Dete l \ · l S. · 1 �---
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Boring Log 
BORING NO. I '2. She_et. _No_. of ----'--....,... 

Drill�r :"-J: LLlM A?70C>.,I)JG, Date JM�.4· � 5,1·17"!­
KA.t<,d 

NEWTOWN SITE nD" PROJECT ______ ��-.-���--------------� 

I LOCATION ____ w_a_im __ a_l_u�, ....;_E_w_a...;,, ___ o_a_h_u_.;_, ___ u_a._w_a _i_i_· --....,...--,..-- Field Party . 7 \4 I r ..... o iv\ A ' f1 c.. 0 N. 'E: .. 
·A·'' rMa�u .. � 1 _, '' · TC}X Map Key: 9-8-02: Por. 9 Type of Boring �>I.J<..."f;.[\lMit-hl'fF.:��I\•l.b;am. ------------

------------�--��--�--,..-------------------- IS�'i� --
HAMMER: Elev. -�--�....;.:::..:;;_....;;_-'"------ · Datu") --------------

\40{1- Dri.H Bi_t �:r_U·t:'�/\0 
Weight ___ -:r-------....,..----.................. ----. ........ ----....=....;..-..----�----.-----.,----'?0 11 - : Wa_ter Level ';J0tr Cf2.17 Drop•--�..:..::_;_...;;., ____ "--------------........ __ .......... ..,_...,_.,.._ --- Time --

SAMPLER: ___ -_?;... __ , • ....:;.�..:.l .;..t>._N_\ t_?_t,_r-'-_':.7 __ . .._'?.:.·..;..\"".;;.L-...:.l ...:.T.......;?�f o....;..o..;.N...:l�....,...,.... Date t. �- ·1 +_. 
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WALTER LUM ASSOCIATES, INC . . I :i03P WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHO.NE �37•7931 

LOCATION Waimalu_, Ewa, Oahu, Hawaii Field Party
· 

ME:'fE;{t., �r\\C..t;\-ol�C.,� , 
__ 

T_ a
_
x 

___ 

M_
a 
.... p�K--e-y�:-- ....;,9 ___ 8 ___ 0 __ 2

-
.. 

-: _P_o
_r_.-9--- Type of Boring �ur..e�( vtft�) Diam. _ ___,:,4-_" ____ _ 

H??';t� 
HAMMER: 

E.tev . ........ -����:"--..,......-
14-o .� Drill Bit T v. Dt'-A. � 

Datum _.::;;;-.::;;;-____ _ 

·weight..-·��..,.. .. ,.,. .. ......,...�...,........----------- -------"":-r.,..,·;-;-· .;....· ...-.....;�..,...,...,.,......,....... ... .;-. �-,.,..----.,.-....,..--

. -�p··• Water Level f.lfJt• c.. !::: O _ 

Drop--�-��---------------- Time����-+---+-----+---�-� 

E 
·n '' c:._· --, At..lt7A"" ,_, <Sf' LT r.::roo"' --.\\ ........ 1-7""··4 ..................... �..,.--+--........ -· --+--...-+----

SAMPL R:...,......,...-..-""-----'"_ ..... __ -..l-'"" -.....;.-..J_....;,_...;r...;_""--- Data ·I · :::> 

DESCRIPTION 
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. .. ';o'fiff I P.>tt.QWt-1 .. 

{_HL-M� C.(..A-1 r.-1 ·�tl.\ Vo-l/ TR.AC..EiS of 
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PENETRATION DATA 
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WALTER LUM ASSOCIATES, INC. 

Boring Log 

I 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

. BORING NO. J + Sheet No. --- of 
PROJECT __ _...:::::::..;:.:.:.,:::.;.:.;.:_..:::.::..::..::_....::;. __________ Driller W: L.UM_A�-?OC..,INC... Date 1'-lov. IC.. 141;. NEWTOWN SITE "D" 

LOCATION Wailil,alu, Ewa, Oahu, Hawaii 
- -

Tax Map Key: 9-8-02: Por. 9 
Field Party O?HI RO ' KAU 

.,.-_,.,,:..;...;;;;;;;;,;;;;;:;.;��:.....;.�--,;..;;..;�--------- -
f:,. C. I M•l!>li- f;) 4" Type of Boring 1,.1 f;J\.l B· So Diam. --....!..-----

HAMMER: 
Weight 140* 

Drop �0-.. 

SAMPLER: '2." STP..Nt7ARJ? SfL-1 T 

� 
DESCRIPTION t " 
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0 E.LE». :> 11 e;' :!:�1 -. 

'Z>'Tiff "TO 1-lt.'RD 
R'bOP \S\4 r.>ROV--JN 
"='!l .... i1 CNJ:.-'1 '7'�001'� 

l-IA�D, 17Af'K l?f'OWI'ol 
'SIL..-T "1 C. I-A 1 
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Il-l V.· 7? 

* E..l..E..VA. "T I 0�� t:,.•:oTJ Mb-"Te..t:> 
fROM 'TOFO �r B'/ 
COMMUNI'TY f'L.MJiollNG-1 INC.. 
Re;.c..' D. NOVE...M�SF�, \91'3 
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lte>':!:-)1. Elev • ..;....._,...-,,.;,.,:....;_;;.._,,.;.,.,..-..;.....-

Drill !lit -· fiN.�t:;-� �r-tre-
Datum _.....-;=. ___ _ 

Time -�----+-----+-----+-----�--­Date I \-trc- 1? 

c w c: 0 
G.IU: u 
�� !# �0.. :;: 

- 1"1 
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PENETRATION DATA 

Standard � ...; , Penetration Test 
01"? c: o.. N (Slows per foot) 
> 0 10 20 30 40 
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WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

Boring Log 
BORING NO. \ s Sheet No. of ---

PROJECT ___ N....;;E:....WT......:....: o_WN....:. · __ s_r_T_E_"_D_" ____ __,... ____ Driller w. L.U!vl A?So� .. t!-10. Date 
JAN.4.til4 

Wa1.'malu' Ewa' O.ahu, Hawai1..· �Li 1 r� ()ty'\ A f'l coN f:; LOCATION.--_.....,..,.,..__,.,..--------------- Field Party · • • ' t'< 1 
Tax Map Key: 9-8-02: Por .• 9 Type of Boring Allll.tf\.(��?J5'r��!'.H)Diam. ___ ?:>:... __ ·_· ----

---------�---=-------------
Elev • ..:.��...,:...1'2;:.S:;::-:':=:t:....*....:...· ---· Datum ----.,._-.--HA.MMER: - ..,..- . - .... , � " 

1 4o # . Drill Bit . I. c.. v r"'"'{;, 
Weight -�--=-�.,......,.------------ ------�-r-----,--'------r-'·'-· ....;..;...,__T""""'--__,...'l""""'"_..,._ .,..._ -

:; o " · Water Level.:,.�::.:'t,u)1--"''��/(.cii:) . .p�----+---+----+---Dropt ___ .,f-;;;'2." ::..,7,......-""'�2..,.,..,.., ""'o�· .-::t:J,.,.._-=;f�t-�li�N�w�A��...""1'-��to:-,J�rsr-:e<.----- Tir:n•..:t ... ; ��··o...;.;rf',-:-�·� ----------+--------.--+ ....... --f...---
SAMPLER: ..

. 
/Z:." '7oS- 'Z ., <S"It--.t.lt7t-..Kr' 4f'L-Ii ?fCoN. 

Date .-!_-<.1..;;;., -._-J.i4.!.··_._ ___ ..J... ___ �.-__ -�.. __ _ 

DESCRIPTION 

Mt:;D• UIV\, R.f:V e>Row!.J 
t:.L-1>-"tf::-t S•L.T ""/'ff!,.AC.�� 
Of' Roor� 

ME7171WM·0'fl fF­
Mofti-€:P Rt:l? P..KowrJ 
� 6�'1 1 '011..-T'/ CJ...J:>1 

1:-\ARD . MofiL-E:-1? t?"'ow� 
CU>."1t-/ Sl\...1 ""'("5.,\�lD � 
lf'..f\C..e; "> or--
t7E:C,O M \'0? €:.17 Rcl C.. K 

?fl PF- I HO"TilhD 6f':OW\-.I 
Gt_A7E:'-( $11.-\' W/$ANC' 
4 (?t_Ll E:; V. �AI 
c7 r:: c.oM P'O 7 f?;p I'OC..K 

1:;-N t7 oF- l::>o FZI tJ r;, � I (o,!? 
1·4·1-t 

*t:::\....E>Ib..IION ·;:,<;;.II t-;.�1'f".:.;.D 
FROM Tof'O HAf' -e,'j 
COt-1MUl>Jl'T'1 1"'\..AA-JNI!-16), INc.. 
r<:E-c-' D. NOV£.\-l'BSR.; t<'l1o 

-
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PENETRATION DATA 

Standard .. � u; , Penet!Btion Test 
·Q� iii "- N (Blows p·er foot) 

> 0 10 20 30 

% . 7; • I!>; ' 
.!:> to.":J to.; 

1---1-- _·- =::=1 '3tJ 

I �'l. 
-· --t--t---,J----' 



WA�TER LUM ASSOCI_ATES, INC. I 3030 WAI_ALAE AVENUE • HONOLULU. HAWAII 96816 • PHONE 737-7931 

Boring Log BORING NO. I G, Sheet .No. ---- of ----

PROJECT_.."'"'"""'- --.!N;!jE:gWT:,:. ::,.:O:;.: ... WN�-:.:..-- ,..:S�J;;T:; .. E::, .. ,...,..t...;'P;:..'""''__,....,.....,,.....------- Driller w. i...UM A7So&. 1\Ju. Date '(f;y. 14, 1'-ln• 

LOCATION Waimall1, J);wa, Q�hu., Hawaii Field Party A7t:.fo , OS��'f"'-0 --

HAMMEg: 

Weight t+o ·4t-
Drop -- 9o'' 

9-8-02: Por. 9 

SAMPLER: 1.'' "5JA.NV'4KY' ?Ft.lf Sf6o� 

DEsCRII'TION . 

- 5Tt rf-, ReOOI$H i?F..owtJ. 
<511... '1'1 (..Ui-1 
�Oe>l?>l,f; . olt., f?ol..lL.OIS:� 

.. ?TIF-F-, TAt-l 1'!>1'-0\NN 
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Type ol Borong - .. · · . L!'>-SO.u .b1am . ..-..· ;....·- --...-.--:f:..., .. _.. . ..-... ___ _ 

1ss'f.* . --
Eiev. Datu.m -------
Drill Sit C{NC-,E;'I'. "f'"tJ'C' 

., c 

Tiine-:---�---+---+----+--,-­D.ate I_Z.-J 4:·1; 

PENETRATION DATA ci E 0 � Standard 
u r: 0 .. ..: u � 0 

., ..,  ...:� 
:8 Penetration Test � u; I 

:� � !� cu s� 
3: �- �..: � ... Q ::> 

.. "! 
; "- N (Blows per foot) 
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PeWM {'O$E:;P �Oc.K I.!Q__ 

- � IG.·P - '20 1--f--t--+-t------, �- s· 
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WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

Boring Log 
NEWTOWN SITE "D" PROJECT _______ ��--���-:-� -�-�---------

LOCA TION _.....:.W:.::a:.:i::m::a::..:l::..:u::.!.., ....;E::.w ;;;..a::.!., ...:.O.::a.::h:.:u :..!,...:.H:..:a:;.;.w...;;a...;;i:.;i:.......=-"""-�-""­
Tax Map Key:_ 9-8-02: Por. 9 

HAMMER: 

BORING NO. \1 Sheet No. ---'--- of -----

Drille'r W. L.WM A.;soc..,tNc.-. Date '7�6. 14-, I '11'� 
Field Party A$ A. ro 0 O'SH l f', 0 

AJGte-P-.(MOe>lL.E:.)- - 4-" 
Type of Boring - J> · 'i 0 Diam.- ___ .......__ ___ ___;.--...-..,.., _ _ _ . 

\"�:!:* -Elev. Datum _.....::::;:_ ______ _ 
Drill Bit 

- - f I !'Jc.., f;;tZ. T-t f'f: l4-o�-Weight-__ �,...-------------- ---�,....---,-----r---"""T""----:---
-� 0 .. Water Level ';:\�'!,-,(,e-o Orop•----��--------------------�-----

'2.'' srt-t-lt?f...�.v- Sf't-tl -:Sr_oo_ tJ _ _  SAMPLER: ____ ___;, ______ ...;...........,;..;....._..__...._ 

DESCRIPTION 

'711 rr, 1'1::;1717151-t e.RDwll 
sf 1..-i'/ (AA).1 

C,.f'..bo.'i �f;C:,OJo.III'O ";1:;0 
F.ovK I rfV.t:.M�t-lrs 
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ci. 
� E 0 
0 n u u ;u.; �u.: � 
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�..: �.c.: 3: Q ::J 
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PEN-ETRATION DATA 

I Standard 
Penetration Test 

N (Blows per fool) 
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WALTER LUM ASSOCIATES, INC. I 303.0 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

Boring Log 1 t) BORING NO. Sheei No. of 

PROJECT NEWTOWN SITE "D" �. Driller w. LUM A7706.,1Nv. 
Date 

No'/. 1'1, li1? 

Waimalu, Ewa, Oahu, Hawaii LOCATIQN __ �::=!!!!;o=.::�....:::.:::.!:::..L-����:::=.::.=�----- field Party tvtE;·te.R • KAL.l�, O':>HI"O 
Au��l'.(r::loe>lf..E') 4� " Tax Map �ey: 9.-:-8.-02: 

�-

140s;. 
�0" 

'Z." 'STAN !7A r<'S7 Sf'LI T 

DESCRIPTION 

'SllFF 10 �ll>.RD 
f(:E:..DP1<2>1-l �ROv../1'4 
<'SIL..-11 CAA:.j 
wj1� Of 'R.OOjG 

1-\J>.!<.Di R£Lio1'5� Bfi:_dWN 
'S>\ L..-1/ C-Jo4>. 'I 

?Tifr. &U1 
Ci;A"ff:;."/ '=>IV'!' wj 
\?'f:;C.OMl"O?e-1:7 R.ovK, 

G�'t, t::6WM� �Oc.-K 
ic-Q!!>'f!>\k? C7f!,. ���? 

E.ND or BoR.nJG, 1!:1 "2.0. 
li- 1'\·1? 
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* Cl-(..V.b-"Tlr.?t-i E.sTn-1t--"Tt..t:> 
FROM 'TDf'J MAf 8'1 
C.OMMUNii'f fLb.t-lN\NC:::., 11'\C.., 
�EL-' D. NDVE.-l>\E:•r..-!Z, 1'111:;> 
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Type of Boring · �- ?� Diam. --...:.....--------"-. 
l�l·"!:� Elev • ..;,�--=���-----­

Drill Bit 
. 

· 1. <J. !7R.A C, 

a. 

Datum --==---...,....-

PENETRATION DATA 

E E · O  Standard � 

., u � 8 .. u.: .:u.: �u ....;U.: 
ill Penetration Test �..; ' G>"! 
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i� !� 

cu; 
�..: 0 .• 

!! ... 3:: c :::> 
Iii <>- N (Blows per foot) 
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1----l---1--11-+---- '2.%.o' 



WALTER LUM ASSOCIATES, INC. I 3030 WAIAI,AE AVE·N-UE • HONOLULU • .HAWAII 96816 • PHONE 737-7931 

Boring Log BORING NO. \ 4 Sheet No. ---..,.. of --.,....--
PROJECT--.......__

N_ E
._,
WT....,..O_ WN
.....,...,.._
S_I_T_E_

"
_D_

" 
__________ Driller W· LLl M A 7 70C..1 1 i-lv. Date !-JoY. l S 1 I, l � 

LOCATION __ .:.;W..:: a:..:i:..:lllB.:..:. :..:l:.:u:.

. 

•:... 
. 

.,;.E:;.;.w.;;.: a;:. .. •40::.:a;:. h:;.u,::.!-, �H;;;; a..:.;w.:;;; a;.::i;.::i:.......____ Field Partv R A t7 0 vI c, H I 0 5 HI F-.0 I OM o "'I 
. D.Llc..ei".(Moe-11 .. £:;) 4" 

Tax Map Key: 9--8-02: Por. 9 Type ol Boring - I?· 'i" Diem. ----'------
---------�������--���---------------

ns't·� 
HAMMER: Ehiv. ---�..,...::..;---'--'----'--o- Datut:n · ---=--=--......----

14-0 # Drill Bit fiN6o�f'.., 1-tf'f; 
Weight __ _,. ___ __._. ..... ------------ ---��--:------r----,-----'�.......,.---

�0 '1 Water Level �I"oTfl (. �-c:> Drop•----------��--�--�-�-�----�-----�-------------- Time
��---4------�------+------+----� 

SAMPLER:...__...;'2_· .... · ...... s...:.J._A. ...;N...._P ..... A ..... .. � ...... . _r::--..,.s....:r_�,._,_,._s.:.r...,o,_o_tJ___ Date 11·1 S·1 ? 

DESCRIPTION 
� 
-a 

.a,;.''·"' n5'±�1 
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ot:l 
I?Mwt-l I 

STIFF-. RePi7t"SH ....,. C.(..{>."'f(;'f _, l.l... T 
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-
-
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RIS-e.' D. HOVE-1'-t!',Lf>-, 1'11� 

;;.. 

. 

� " � E � 
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WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

Boring Log 
BORING NO. _ __;1_::.Q.::;..._,..,. Sheet No. ---- of-----

NEWTOWN SITE "D" PROJECT ________________________________ __ Driller W. LLJI-1 /)..t?/_-,0�. ill C.. Date 
Field Party o:;.l-l\ 1<.0, Ol--1or<: \ . 

Jt>-1-J. l/o, l'l14. 
Sl-llROHD. Waimalu, Ewa, Oahu, Hawaii LOCATION�--,-------------------------

Tax }fap l{�y: 9-8-02: Por. 9 
/J-lVBI\.A':. \ ""-" Type of Boring ALlbbR\,tll>lo..11 "'-t-''�>J}Diam. ___ .,:"-":.._ __ _ 

!'�'-·�.... 
• 

--

HAMMER: Elev. Datum -----------

DD �rii�I�Bi�t���-C.�.:D::R��:G:"'::::-r--�--�---��-� Weight ___ ..:.l40�:...�---------------------- - - - __ _ _  

3 0 " Water i.�ei_':.::.J'a;'-1!.!..t'-��:::! · �----+---+-----+�--Drop1---__;:..:::;_________________ T_ime -
SAMPLER: tz.'' �TA.\4Dp..;;:c.p <Sf'L-'"1 c;,roul-l Date 1-lt.-. _ 14-

DESCRIPTION 

I-1E.DILJM • RU--'P\91 �!'Wwi-J 
51 1..-11 CA.-I>-'1 
<Gilff, MDTTL-ED r-<:W- �Wt-.1 
<OIL.-1'1 C-U>1 .. J't:i.RAVf"..-L. 
(_D(;..COHfb-:£0 Ra.:.K) · 

..<: Q. " 0 
0 

-

-

<S>TJFF, Mc>TiU:.D �-l'-!<:OWl--1 -
� 'te>i <? 11...-j & ____ 

Sill'f, t<'I7Tt\-U) 6�'1- e>l'=-OW� 
C-r...l>-'f'e.J-1 €>11..-1 y..JTR.Acth OF 
�f'D�E.-P � 

'""TifF, MOillLD IO�N 
u;..�Jt>"/ -::.11..--j "'jT� OF 
� �t:> f<f:l::...K. 

'S>TIFF, �,::owN 
�IJD1 611..-1 
"jP!SCOHFO""�D P:oc.-K. . 

EJ.ID Of ��lNG (!. "Zb.& 
l- l(;, -14-

�BL-i:.-Y.l\."flot-1 E.-�T1\-.1ll.1E...D 
fROI-1 iOI"D MA-l" f>1 
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-
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-
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CDMMI..It--1!1'1 f'--""1--lt--ll�, INC.. • 

R�'p. N.OVE.-HB�R, 1'11� 
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- '30 - -
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- -PENETRATION DATA 
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WALTER LUM ASSOCIATES, INC. I 303Q WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

Boring Log BORING NO. 1_ j Sheet No. of 
NEWTOWN SITE. 1tD" PROJECT ______________ ���-------------- Driller VJ. UJ!'1 t;:-f::.<?LX.-. lt.!C... Date Nov.1.5 -� r.�i'...£.. �I ICj1e, 

Fl�P'J\'!C.-l\ LOCATION ___ W....;;.a
_
i
_
ma __ l

_
u
""'

,:..._Ew __ a�,
--

O
_
a
_
h
_
u
-'
,�H_

a
_
·w
__;.

a
.,...
i 

.. 
i __ __;...,....- Field Party Ki ... KU <Gi\!(;.[...Nb.t;b , K.t-.u , 

{M,E'l�'j 4 .. Tax Map Key·: _9:-8-02: Por. 9 Type or Boring .AU�(..f-. 1'>-�o Diam. _____ ;;,:,_ ______ _ 
_________ -=.:=_;.;�_.:��.....,...,;.....;:_...,:;..;;�..;;..�-.;;.....-- ll !::>' j:;, � Elev. ______ ...:.:..;:::....;::;,;_ __ --'--- Datum -------=----HAMMER: 

W , ht l4-0 -it� Dril_l Bi_t j:::');J6� T/fb 
elg __ ....:,_S:..;O:::;,_'' ---------------------- '1/a_ter Leve_l_ ���� c.U:> �� u r. Drop-----��--------------�----�-�-�� 

SAMPLER: ___ ...;'2:..··_ '::?;;; ��1.:;;P...::.�·.:.:lL;;;; .. V;;.;·";.:..f',;;;;, .r..:..·· .... ..:;�;,..:.· f..:::L;,:;lTJ.· .....;..,;:..r..;;·'O:..:ON�----.-
Tim•

--
-
�:::-�--=-+---+----+---�-­Date ll-'2-'o-T''• i'/.-"!··1?.> 

MH 

DESCRIPTION 

SLLV. :: II s' :t � 1. 
<SiiFCilb.�.K RE..PPI'SI-l F>RowN 
'51L. 11 CJ..,.A 'f 
'7TF.Ac.i!.h Of �O?TS 
<STIFF, Rf-PI:?l� B�O\I..IW 
a.A '1 '& / -GI 1..-T 

. '/'ff.b� of �OOTS 

<E>TIFF, i'>fWW\J 
C."-.,."' e.Jt ..;:. ' t..:r 

�A�D, D.t>-'FZK. 'e>�O'II..M 
C,U..1 

�t:>-RD1 HOTTJ...E-0 f>!ZOWI-I 
-""11.--1'/ C,..t...A�/ 
'7'1'"R.A� Of !<001S 
� oE--C.OMfOq,IE-tt;> r<!.a::.-K 

a. '(:<A '1 
t7U--0Mf"'.;.E:.--D j<:.Oc.--K 
/c..FJ.)0'Hth \0 ) 

\.C.U.'1D/ StL--1 
E.NI7 Of ��1\.l& & "l,!E,.)' 
1'2.· �- 1� 

¥�Vb"'TION E:;�'Z>TIHJ.."-'Te:..C> 
FF:OM Toro 1-'\A.P B1 
COMMUI-lll'f f'L.At..H..llf.IO, 1!-JC, 
�<,e:.c;o. No\ILM!'o!.Z· l'iT!> 
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f'L• f\.A�rtc- IMIT 
l.-1.,.'" \,...IQt.. l.D L IHli 

PENeTRATION DATA 

Standard 
Penetration Test 

N (Blows per foot) 
0 10 20 30 40 

l 
- �--- -�---�---,-n 54. 
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WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

Boring Log 
BORING NO . ...._..,..1_�1_.::. :.....__ Sheet No. ----

PROJECT NEWTOWN SITE ''D" 
··- -... Dril.ler W. UJM ,t--s-;;oc.., l�G.. Date _..:;...:..;...-=;..:_..:...:...;..;;;-

LOCATION Waimalu, Ewa, Oahu, Hawaii. Field Party KJ>.l<i.J, 'S�ll&��.l:}C,.f\, 
(1-lOI'·l�) 

Type or Boring AU6U. 2> -S 0 Diem. ___ .:..,_ ___ _ Tax.Map_ Key: 9-8-02 : Par. 9 _______ .....__ ...... ......,....: ...... ......:::..........-.;;...,...,;..._;,.;;,;..,..-�-...;_--
Elev. 1'2. 9 ':!: * · Datum -------

.. 
HAMMER: 

Drill Bit FI\.JG� 11f"'� 
__ .....:..;;.!....::::...,_ _______________ Water Level ��:nci'";JP Weight 14-o·tt 

?..Jo'' 
Drop 

SAMPLER: rz: 0T.f\.t-lDt--TZ f) .<;;fLri" 

DES(;RIPTION 

STifF, DAJI<.K ·F<WDI-::;H '3ROW).J .. 
5IL,T1 CA-A1 "}'1� c7F Fl?OT( -

-?Tiff, REDDISH BROWl-.1 
61LT;1' C.I.A'f 

-:.11ff, MOlT. RWDr;;).l 13RW.I\.I 
�1L.:r1 C-LJ>."f "f1� oF �rs 
� D�f� R.Q::..K 

I::E.N%-, M01''i'L&D !3�1-1 
�1\....11 o;;/1-1-lD 
�· o:;...c..oH f'O� f(.Oc...K 

(;..�17 Of '13012l�IC, e 12.1.0' 
1\, '2..�-1'? 

* E.-t..E-V.b:f\QI.J E.J:;(lHJ;.'TE.D 
pt::.OM 10f'O M.b.'P 'P/ 
C..OMM�NI1'1 f'L.I>-NI41t-IG I INC., 
Re.v'D. iJOVE..M'E-�, 1q15 
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-
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'Z.S 
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ci 
E 0 
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PENETRATION DATA 

I 
Standard 
Penetra_tion Test 

N (Blows per fool) 
0 10 20 30 40 

1-� 
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WALTER LUM ASSOCIATES, INC. I 

Boring Log 

3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

BORING NO. . 4, �- Sheet No. of ----
PROJECT ____ �N �E�W� T�O�WN�-�S�I�T�E �--·�·D �"--��-=����-- Driller V-J. L.UM A�?O�., INC.. Dale No-v. I"', 1'17� 

LOCATION __ W�a;.:::i:.::m!!:a:;:l�u::.;,t.._;E:::,w::.·!!a�,_.::O:.::: a::h:.:u::.;,t.,_;H::;a:::. w.:::.:::a:.::i:..:i:..-__ _ Fieid Party
- M e:-/E::R.:, Kl\Ll , O?HI "0 

-Atl(;jE:I\.(Moel"e::') · +'' 
TaxMap Key: 9-8-02 :_ Por. 9 Type of BOring P.>- So Diarn• ...;' ----------

130'±*. Elev. ----,-------'------ Datum _.....;;;;�-------
Drill Bit T, C.. t:':Z.A� HAMMER: 

Weight ___ -=1�4-�o.,...:t�-__ ---'------------------- --,....--...,..,.,.,...----,.----,...---..----,----
::>o " Wale� Level j:i�}1 c"E<t7 Dropl _ __,_..,_ _____ ...__... _________ _,__ _ _,__---.. Time�. ��_=--l�---4---,,..-+-----+-..,....- .. 

SAMPLER: __ __:"-:..·_· ..;;-s...,r.;.t- ...;.N...;' t7...,J>.. __ l"!...:.;;l7_..;;s....!.;.r..;;L._, r..;._ .... � ... r .... o .... o.._r-l;...·- ----- -................ Date ,,_ ''! -1? 

DESCR_IPTION 

.a.E,>J. = 130'±*1 
-?TI f-F-1 RE:DDI-51-l f>ROI/JN 
r:.t..A'1f::."'' Sll. .. f 'lj1� Of �OI?'T'=> 

�RD ,MoTTf..r:-t? P.>"OINN 
<S>IL-'T'?' c.AA-1 wj 
t7C;!.oM{'o?E;I/ Roc.K 

tli!.GOt-1f'O'S-� ROC.!< 
� f;OUi.,..p� 
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-
s ·  -

...;. 

-

-

-

,.!£__ 
-

-

-

-
iS> -

-

-

-

-

E;NI7 or l?>oRit..lGt e- -zo' 11£._ ll·l�-:1� 

7t 'E:.L-S.VAiloN EEiTIMt>-Te:D" � Tdf'D M,b.P "e>1 COMHUt-llTj f'l..bl-J\'41._,6, IHG. 
K&c-'P. Nav�e� 1"113 

v 

� 

m 
t> 

ci 
z 
" ii 
E c'l 

'l �- [; 

Q. 
� E 

.. 0 
I:' 0 

�� 

u .. ..: .u ...:u: Q • �� 
�� 

CU C:ci) 
�..: 0 ·� 0 � ... u ... 

:= 1: Q :::1 

-

PL" 
LL" 

?I 

1'2. 

f.!Oi"E: •• 

FL• PU..S fiC... L' MIT 
\,L..t 1-IG.U ID Ll t-11T 

PENETRATION DATA 

� Standard 
:!l Penetratic>n Test 

�u.; I 

.. "! 
li .._ N (Blows per foot) 

> 0 10 20 30 40 

J 

1---1---l-r---w 4S 

--1-- - ---·---�-. 40/o.ri 
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WALTER LUM ASSOCIATES, INC. I. 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE .737·7931 

Boring Log BORING NO. 2.4- Sheet No. of ----
PROJECT ___ N_E;:,WT_.:...:.O_WN_;_ _;;S;_I...,T;:.. E_'_'D;:.._" __________ Driller w. t..LI tv\ A7Soc-., l Nv. Date No"· 1·�, 14 1? 
LOCATION ··__,--w.:a.:i.:m:;a,;.;1:..u:..:.., _E;_w--a..:.'_.:.O _a..:.h_u:...::.., _ H_.:.a_w...,a:.:i;...i 

___ __,_ 
Field Party � ME; ·iE:: P... , K All , O"S H l F;.O - ALIG.E::r<... (r::?,o!"II..Ef) 4" Tax Map Key: 9-8-02: P.or. 9 Type of Boring e> • ?o Diam. ---'-------------�������-��������----

l�l'±� Elev. _;_.,.--.....,..-,--...::...-------- Datum .....,.._-_-:.,_ __ ,...--HAMMER: 
Weight.,.,...._\ 4�0.,.*,.,.._----------- ........ ..___om:"?_""--:-.·"""�- ''-'-"""--T-'--.....,.,.."--r"-----:-----... 

?; 0 '' . .. Water Level \.(?1.·1(;�t" 
Drill Bil- . T. G · tiR.t<Ct 

Drop'------�-----------------------------

SAMPLER: __,.__,.. __ _;:'Z.:.."_.:;;.:,_T .:..../:> . ..:..N:..;;.I/.:.A.:.r<:...;.'· .:....t::' __ S�F-L-_l_T __ s .... r_c...;.a_N_l __;,_ 

DESCRIPTION 

SLE..V.-:: 1�1· ±. �1-

0 z 
.. '15. E � 

.. c .. ...; c .. .. � 
�Q. 

c 8 

Time ...... �-,_�f----+----..-....---+-----+--­
Deie : l·l-1·"! ''!., 

Q. 
E 

i . 
0 u 

..;U: 

PENETRATION DATA 

.. St.an·dard 
ill Penetration Teat �� I I ., ..., 

.!i au Sv! ,. ..:  �Q. � Q 
u"! ; 1>. N (Blows per foot) ;:) > 0 10 20 30 40 

-5"Tlff1 R.E..DDIGl-1 f.>f.<.O'Nhl 
C..U..'1� e,�...-, ··� 'Z4·A - 1..0 -

I 

HA-RD, !<-E..D.DI-5\-1 eRowt-J 
�11,...1''1 �'1 

DSC.0Hf'061'-....0 f.<.Oc.K 
oR f;OI,..ll,..� 

eND or=- eoR..IN� v 11' 
1\·11·1� 

'7t"E.Lt,..VAl10t-.J EGilHAI� 
Ff.<.OM ToPo MN' 'f!>1 
cPMMU\.JJT'1 PLAIJ�IIiJG1 11-JC., 
R�D . .  No«'C·HlS!?...r t")1e, 

1-- ·. 

l==l==:l==t==li===:=� 2%. 'Z. 

l==t==f===f:�F=== 4ofo.7.• 
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WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

Boring Log BORING NO. L 5 Sheer No. of ....,....._,_......,._ 

PROJECT __ ....:N:.:.:E=.WT:.:..::.O::.WN:.:.:.;._s::.::.IT=-E=-....:"D;:.. '_' ------------ Driller 'AJ. L...l.l M A? 7 OCJ., H.JC.. Dare N 0", I c. � 11 ' l 'l n 
W • 1 E 0 h H • • 0?'-\I"'O KAJ, M�1f:: l'. 

LOCATION-...-.....:.:.:a:;1::.m::.a::..::.- .::u:!;,-.,.--.::.:.w:..:a::.;,�:..a::::: ... .::u:!., ....::::a:.:w:..:a:.:1:..1=----- Field Parry .;..· ...::..:.:..' :..:..:..'' .:.::._b��,-:-...::..:..:...:....:.._�,-:------. 
(Moe>ll.f<\ +" T a x M a p Key: 9-8-02: Por. 9 · Type of Boring P.t.l�et\ e>·S<> 1 Diem. __ ....;... ____ _ ---�---����-���-���=-������....;...--- IS9 .. '�-� . .  Elev. '-'. --:....,.._;_�...;:_��,-...._-

HAMMER: 
Datum .......,.._·_ ......,....,...._..---

Drill Bit ftN<J;f:;f.,. . 1-f f' E:: 
Weight._. ---"--1 +.:.....;0 ..... �.;..· ..,.....;.. .

.
....... . .,.........,._ .,... _,_--....,-.----------- ------,.=---.------r-------r-......_--""':-__ """_ -

";?0 " · \:\or Water Level_ o t, uEot> Drop·-=---��---------------------------

SAMPLER: _ _,_...,_....;;'2.;_"_-s_T A_"�-· t?..;.'A_r:_,,_v>_s__;_F_L.;..l_T_S_A_o.;..n_ ... _N ____ _ 

DESCRIPTION 

ME=-DnlM To Sit ff' .. RE::L?I?ISH f?MWN 
'511 • .-i/ CAA'1 '1 '1Rb� OF �Odl? 

�N!1 Of- !?O�tiJt; <V. -z.; 
ll·l�-1� 

�E..l-8>/A'TIDH EGTIH�TE:o.o 
� ,-oro Ht-.r i3 '1 
U'MHU'-111'/ fl...AI-li.JliJG, INC.. 
r<:t:..c..' t>. )'IOI'E..Mf'c.P-1 1'11� 

..c: 
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c 
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-� 
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� 

� 

... , ..._} 
-1A 
H 

0 z 
" 

.. " .. ..: c. 
E Jl i� 

7.;-A -

'Z?·� -

'Z.S·C. -

'2-H;I -

1.?· e. -No 

Time. -
Date il·l(�·1'o 

ci. 
i E 0 
c3 m u cu; �u; .. .. 
!ell cu a� t..: ... � � .I: c :::> 

'2'2. - -

:?'l. - -

'1.'2 - -

?.o - -

F:,E;C., \If;, fl- 'I 

PENETRATION DATA 

Standard � .. � ..; ,_ Penetration Test 
.. "! " "' 111 (Blows per foot) � 0 10 20 30 40 
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-
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WALTER LUM ASSOCIATES, INC.·' ·1· · 3030 WAIALAE AVENUE • HONOLULU, HAWAI_I 96816 • PHONE 737-7931 

Boring Log ' 
BORING NO. L G, Sheet No. of ----

PROJECT __ ....:N:.:;EWT:::.:.;. .::.Q.::.WN,;.,;.:;.;__;;,S_l_T_:E:_;,."_D_'_' --'--------'-· .;;...·· ·-.· �- Driller W. LIJM P..?'?oC..,t NV, Date l..Jo-J. t 54 1(.. ,1'\ 1? 

Waimalu,· Ewa, Oahu, H.c;twaii Field Partv KAt:'OV\r .. H, OSrll"'O' OMO�I LOCATION . 
Tax Map Key: 9--8-02: :Por. 9 l'vP• or Boring A.LlCtt�\ b-l?;,t;f:1) Diam •. __ 4...;_" ____ _ 

14-4-'±* -E_lev. · · Datum -----....,....-HAMMER: ' Drill Sit · fl N�E::K T( fi':::; 
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TABLE I A -r:�·�y1 oF1r���o:RAT?RY TEST RESULTs 
• • .  ·::', "'r . · ,•;.,.· , .•. 

BORING NO. 
SAMPLE NO. 
DEPTH BELOW SURFACE 

DESCRIPTION 

GRAIN-SIZE ANALYSIS 
(% Passing) 

Sieve 
1" 
1/2" 
114 
1110 
/120 
/140 
11100 
/1200 

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

Dilatancy 
Toughness 
Dry Strength 

UNIFIED SOIL CLASSIFIC�TION 

APPARENT SPECIFIC GRAVITY 

EXPANSION AND CBR TESTS 
(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 \-let to Dry 
Max. Dry Density (P.C.F.) 
Optimum Moisture (%) 

REMARKS: 

Date '1-�·14- By 

oc--t<.�<:. V<Ci'NN 
C-1,1>.'/ �;'..'-/ t7\ '--1; 

19 

Mt:.DlLJH 

1-11::-DILJM 

MJ-.1 

94 

0.'3 

t/ARI< e>'><O'Nt'\ 
'?;>I\.. -r'{ CLA'/ 

1-At.OIUM 

lv\E:.O - 1..\ 1(;:.1-\ 

WALTER LUM ASSOCIATES, INC. 

I CIVIL, STRUCTURAL, SOILS ENGINEERS 
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N C. WJQ_VJ N SJT_E.., 
,. 

D
" 

TABLE I.J2._ -. SUMMARY OF LABORATORY TEST RESULTS 

BORING NO. 
SAMPLE NO. 
DEPTH BELOW SURFACE 

DESCRiPTION 

GRAIN-SIZE ANALYSIS 
(% Passi�g) 

Sieve 
1" 
1/2" 
114 
1110 
1120 
1140 
11100 
11200 

ATTERBERG LIHITS 
Air Dried or Natural 
Liquid Limit 
Plastic Limit 
Plasticity Inde� 

Dilatancy 
Toughness 
Dry Strength 

UNIFIED SOIL CLASSIFJ;:CAT!ON 

APPARENT SPECIFIC GRAVITY 

EXPANSION AND CBR TESTS 
(Surcharge-51 P.S.F.) 
Molding Moisture, % 
Molding Dry Density, P.C.F. 
Swell upon saturation, % 
CBR at 0.1" P�net-ration 

MOISTURE-DENSITY RELATIONS OF SOILS 

E)I<.OINN 
S\L\'1 C:.-L.t>-'j 

\00.0 

\00.0 
\00.0 
qq_s 

"11."1 

H'E..DIUM 

_ML-MH 

'2. '11 

97 .. 4.- .... 
t.. '!:> 
1-4 

(AASHO T-180- 7.3I Method_
_ _

_ ) A. 

Dry to Wet or Wet to Dry 'N€.1 10 o:z1 
Max. Dry Density (P.C.F.) 101 

Optimum Moisture (%) "l.S 

REMARKS: 

By 

_IQ.0'-11 -D '  

t?ROV'-'N 
CLf:,'-j£-'1 ':;>IC\ 

Nb."TuRt>.t.., 

Se> 

30 
'2.'2. 

'l-'1t..-D.-""\..OW 

M"--'DIUI'-'l 
5\..IG,l\. M€.0 . 

MH-

E.- L1DP) 
1.o.o ·- 'W. s· 
""· oi-r L'ev 
'OQO'NI-\ 
C-Ll:>.'i V-..1/ (,.Q�'/ 
l;,'E,(OV\�. <2-::>tX. 

. 1-l.b.iUl<:,t:-L 

I: .1. 

:?S 

1.9. 

<OLO\N 

He:.P. · \.\\6H 
u IGI..\ 

G!::i 

· 3  
F 

''lS.D'- 'llo.D. 
Gt<.f:>,'{ 
wfe><:CCJINN 
C-Lt-.'f€:.'/ ?I L-\ 
(2§1-otv\f', Qoc�) 

Nb. IUJ<.f.\. t.., 

4"1 

?'J{_, 
\?.J 

MJ::..D.lUI'-'1 -
He-D.- 'SU.S�\1 
1'1\.t:,'QI\..H-./\ 

t.I\L 

WALTER LUM ASSOCIATES, INC. 
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TABLE I. G - SUMMARY OF LABORATORY TEST RESULTS 

BORING NO. 
SAMPLE NO. 
DEPTH BELOW SURFACE 

DESCRIPTION 

GRAIN-SIZE. ANALYSIS 
(% Passing) 

Sieve· 
1" 
1/2" 
114 
/110 
1120 
114 0 
/1100 
11200 

ATTERBERG LIHITS 
Air Dried or Natur:al 
Liquid Limit 
Plastic Limit 
Plasticity Index 

Dilatancy 
Toughness 
Dry Strength 

UNIFIED SOIL CLASSIFICATION 

APPARENT SPECIFIC GRAVITY 

EXPANSION AND CBR TESTS 
(Surcharge-51 P.S.F.) 
Molding Moisture, % 
Molding Dry Density, P.C.F. 
Swell upon saturation, % 
CBR at 0.1" Penetrc:1tion 

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 (%) 

REMARKS: 

Date '2.-S ·14 

c. 
IO.O'-tL6 
MOTTLf-0 
1<.8.00\��, 
f?�OINN 
S 1\. \j C-LP.'f 

Nb.1'UlZA.L-
-ro 

�B 
?J'l. 

<;.\.0"-1 • Nt:;>N E.-

MoDIUi'-'1 
M'E.O. -1.1 IC::>\-1 

M� 

1.-S,Q'- '21.?.0'. 
MOi"\LE.O 
\'?'RO\NN 
C..\ • .t>'jOI SIL-\' 
� O(.CrJi'l�:: Q.e,K\( 

Nb..iURb.l, 

1'2. 
4-S 
r"/..1 

MSDIUM 
MSbiLJM 
M601UM 

MH 

II 

5.0'- lo.'S' 
MO\iL.-=.0 
�OWN 
S''-i'/ C..LA'f 
'v<�/SJE[�P�� 

N b.IU r<.b.L 

tel_ -
4-0 
'2-1 

�l-OW 
ME..PIIJM 

M�l/-l-11(:;>� 

MH 

13 

R�OOISI-\ · 

!7t;:o\NN 
o_,, L 1'/ C·L"-j 

100.0 

91.1 
"10.0. 

1..0 

M�DlWI-1 
t/I�D' t) IV\ 

MH 

'1.'01.. 

1.S.e. 

ruo 

WALTER LUM ASSOCIATES, INC. 

I CIVIL, STRUCTURAL, SOfLS ENGINE.EI!S 
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NEW TO \A/N c:;ITt:. ''o'' 

TABLE I 0 - SUMMARY OF LABORATORY TEST RESULTS 

BORING NO. 
SAMPLE NO. 
DEPTH BELOW SURFAC E 

DESCRIPTION 

GRAIN-SIZE ANALYSIS 
(% Passing) 

Sieve. 
1" 
1/2" . 
114 
/110 
tno 
1140 
11100 
11200 

ATTERBERG LlHITS 
Air Dried or Naturai 
Liquid Limit 
Plastic Limit 
Pia�ticity Index 

Dilatancy 
Toughness 
Dry Strength 

UNIFIED SOIL CLASSIFICATION 

APPARENT SPECIFIC GRAVITY 

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

MOISTURE-DE:NSITY RELATIONS OF SOILS 
(AASHO T-180-73I, Method ___ ) 

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

REMARKS: 

Date '2-S-14 _By 

10 
c. 

\0'� \\.:?' 
· fJ\o'ti"tW � 

C.l.�'l�>i ?11.-\ 
W/';l>.ND ��S 

.QE l2�0Mf:. «'0:.1( 

Nl'>\!JRt\L.-

G;1... 
?Cf 
r>"' 
i..? 

MS0\1).\V'I 
tv\ E:. D I 1)(\1\ 
""� 0 1\ ... ll .. l\ 

MI..\ 

'2.1 '2.1 
c D (ToP) 

s'-0.s' \0'-10·'1' 

Ot>-QK.. 
BROWN f;QO\"-lN 
C-\...D-'1'8-! 'S1� C..l-1:>-'l 

1'-tt::>-J:t.A R �L... l'l A.\ u r-<:1\'� 

&3 \'LO 
4o 4·1 
1-? 10 

tv'\ t..O I \..l IV'\ SLOW 
!'AT,;Q(L.\1'11 lv\W- �\I (;,H 
1'i\C;O 1 U tJ1 \-1 I(:;.!'\ 

ML\ C\·\ 

WALTER LUM ASSOCIATES, INC. I 
CIVIL, STRUCTURAL, SOILS ENGINEERS I 
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TABLE I E. - SUMMARY OF LABORATORY TEST RESULTS 

BORING NO. 
SAMPLE NO. 
DEPTH BELOW SURFACE 

DESCRIPTION 

GRAIN-SIZE ANALYSIS 
(% Passing) 

Sieve 
1" 
1/2" 
/14 
1110 
1!20 
/140 
11100 
11200 

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

Dilatancy 
Toughness 
Dry Strength 

UNIFIED SOIL CLASSIFlG�T!ON 

APPARENT SPECIFIC GRAVITY 

EXPANSION AND CBR TESTS 
(Surcharge-51 P.S.F.) 

Molding Moisture, % 
Molding Dry Density, P.C.F. 
Swell upon saturation , % 
CBR at 0.1" Pet1etratiort 

MOISTURE-DENSITY RELATIONS OF SOILS 
(AASHO T-180-57 Method_) 

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

REMARKS: 

Date '2--�·14. By 

'2'? 
5U Rf'/>.G.€. 

1<�PPI""" • '· 

�'RO'I-lN 
?I t .. :r'{ C-LP-j 

N.b.1U�.O.L.. 

- 'S1 

?'L 
'2.£ 

ME...D. -'?LON 

M�t>IUM 

M'G..-01\.l!'J\ 

111-1 

1.?; 
e 

S', &.�· 
tJ\Oi1"\..€-V 
�I<.OV'-1� 

511�1'( O....t>.'f 
'N I !)�m.-,c_l(�x. 

1-Jb..lu�L. 

t'\1 
4? 
4� 

HE-D.- <Slvll-1 

l'/lt:,O.-?U(;.I.\J 
�'1:;.0-\..1\(;:>\--\ 

11H 

'2� '2� 
_A e 

o.::J-IJ..o' 1 .. �-A..D' 
I<�PPISI-\ • 

BQo\,i\11'--1 
')11..-\'{ C.U\1 · e«.o'NN 
V'JI-r�p,c.r;;_c;. 0. C.Lt>.j 
.;<oo"TS 

N.b.-1Ul<J.)..L.. l-Ib. I U R.b-t-

'3!? C.,[o 
12..1 'Ll 
'2..:? -oq 

HE...t>lUt-1 �L..OW 

Mtbt>IUI-1 ?1.-lC.l-n- HE..O .. 

iv\ E-0 \ u !'A l-A€-0. ·\--11(...,.�. 

a.. - C...l-l C.H 

WALTER LUM ASSOCIATES, INC. 

I CIVIL. STRUCTURAL, SOILS EN�INEERS 
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LLI 
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1-
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8-872 

90 

eo 

70 

60 

PLASTICITY CHART 

PROJECT: NL'v-.rTo'Nl'-J .SrTG ··o·· 

LOCATION' Wt\ll-1i:,_LU, t.:.WA, O,.b.•.nJ, l-l.t--V..Jh.tl 

.. ... .. . 
CH 

. --
'?J c{Tef'� 

3�lToP) e·, 

v "d' LINE __ -"-··y ... 
/ 

v· 
" 

v '2D 50 

v 
e- '2�1? 

-B / 40 

30 

20 

10 .. 

.... 

.. - . 
CL- ML / 

"'./ 

CL 

'l.f.o.A 
3. 'SUR ··A.C..'C-� 

/ / �-'F. 

/ 
ML 

'Zfo 
• / 

/. l'o-C 

� 
ll•C• GID-F 

:3 SURrA . ...e. 
.._'<..\ c. .... e .c,'-....._•c.. ( t L\:3 '!>L l'fb-.CZ-

l 'SLl� .0:.. 

0 
0 10 20 30 40 50 60 70 

LIQUID I,..IM_IT 

DATE JAN. . . \5, \�1.4- BY C. 'RAW'tt... 

MH 

80 90 

e OH 

100 110 120 130 

WALTER LUM ASSOCIATES, INC. 

I CIVIL, STRUCT-URAL·, SOILS ENGINEERS 
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MOISTURE-DENSITY CURVE. (AASHO T-180-1�1, METHOD.A) 

130 

110 

-
u; 
cj .. 
a.: 100 -
>-
1-
Cf) 
z 
w 90 c 
>-
� 
0 

80 

70 

60 

PROJECT= 

LOCATION= WAIMAL..U, 'f;.,W�, OA�l), j..jAWNl 

SAMPLE NO.: 1 <SURF.A.C..C., 
.SAMPLE DESCRIPTION: ;DARK. f?�y...!N' CLA'Ie'f ?1'-1 

MAY.. IN 

0 

- . 

UM Df 'I CEJJ 

10 

. -

<SlT'l-

- "'c(' 
\ 

Cll P.CJ 
If'\\ .. 
� \ / � 

I 

/ � I !::; 
s 
� 
'"""" :::::> 
l-' 
� h 
�-
� 
§ 
t: 5 

- ·  -- .. 

f.- 'Ze.Rt 
-?f'tc.l 

j\ 

\ 
\ "' 

\ 
\ 

20 30 

. . 

All'< V DID'=:> c 
FIG. C.. RE.vrr'f_ 

[\ 
\� 

40 

WATER CONTENT (0/o) 

. DATE I '2._-10-: 13 BY Lll 

AGGREGATE: 'f4"fAIA.l� 
MOLD SIZE: 4"4"' {5:31161-l 
HAMMER: 10 LE:6 1e•· DP.PP 
LAYERS: 5 . 
BLOWS: �5/LA�bB 

DRV� 
'2.-f>'l 

· -

50 60 

' 
· ,

I 

WALTER LUM ASSOCIATES, INC. , 
CIYIL, STRUCTURAL, SOILS ENGINEERS 
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MOISTURE- DENSITY CURVE (AASHO T -180-131, METHOD A} 

130 

120 

110 

-

u; 

d 100 
a.: -
>-
..... 

Cf) 
z 
w 90 
0 

>-
0:: 
0 

80 

70 

60 

PROJECTr 

LOCATIQNr \VA.lH.b.L-LJ, 'SWJ:!.., Oh.WLJ, t-lA'NAll 

SAMPLE NO.: 3 �RF� 
SAMPLE DESCRIPTION: t>RO\NN ?\l-Tj C.LAj 

--

MAX. )R'I D �<S I"T'{ - 101 I ,C.,f._ 

L .. 

I� 
- .  

� 
2 
l.l) 
..... 
'""C""!. 

- � 0 

uJ ·-
5 
� 
0 

..2 

:£ 
::J 

2 
t-
0.. 

0 

' 

....----::. 

·v 
\\ \ 

\ \ \ 

' 

7.-U<.O 

?l"f..C..lf. . - --

� 

IR 
I C. 

-- - -- - ·  

. . . 

.. 

0 10 20 30 40 
WATER CONTENT (0/o) 

DAtE I'L-4-1:) BY "-1\ 

VO! 

G-iZ 

·-

AGGREGATE: '/4-'' Mlk.JU6 
MOLD- SIZE: 4''4> X (f,Sfi)47' 1-\IGH 
HAMMER: 10 LB-'S. If/' DROP 
LAYERS: �5::;;.,· "'T"""'"-�__,... 
BLOWS: 12.5/LA\ft.f{ 

PS w �v� 
to..Vl"T1 "' •v=n 

- ·  

. -·-··· - . .  

50 

. -

. .  

60 

WALTER LUM ASSOCIATES, INC. I CIVIL, STRUCTURAL, SOILS ENGINEERS 
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13.0 

120 
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u; 

cJ . Q.: 100 
-

>­
.... 
05 z liJ 90 
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>-
0:: 
a 

80 

70 

60 

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

PROJECT a 

AGGREGATE: V4·· MIUUS 

LOCATION! \J-.I;t>.lMP,.L.I.), f:;.,\J../J:.., O,A.\-IL.l, t-lt>.W/'.ll MOLD SIZE:4"4'l<4.0�4:·�1GzH 

HAMMER: 10 l.fb. I�" DROP 
SAMPLE NO.: l� <SURF,A.c,..t:..- LAYERS: 5 
.SAMPLE DESCRIPTION: RE-OD1is1-1- e>Qo�NN SIL;ry C.\.f"'( BLOWS: ---='2;::-5....,./-LA_'I_E._R-�_-_.-

MAX. DR 'I 

0 

-� � 

�� 

DS"-1511' 

10 

• tt� 

. .. 

� .. 

' 

·--· 

'ZERO 
,.. /. -;::.f'r;,.("j'�' 

k 
P.t.F . 

:� I 

I � \ 

'\ I 

� .\ 

� � 

B 
--

�-
�-
� 
9 
..?.. 

� 

20 30 

,I!Z VOl '� &LI 
II'. (;,.,:U '11"1'1 -= 

�� 

40 

WATER CONTENT (0/o) 

-VS. 
·'2.� 

. � 

. � � 

50 60 

WALTER LUM ASSOCIATES, INC. 

I CIVIL, STRUCTURAL! SOILS ENGINEERS 
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.e 

10-4,0 

0 
� 
0 
...J 

CBR TESi 

PROJECT: 

LOCATION: W.&lt1&LU, f.,.v..JA, OA�U, t-lAWA.\1 

SAMPLE NO= I 'SlJRF.b-c..t::.. 
SAMPLE DESCRIPTION= PARK 'OROWN cL�'/�'1 sn.J 

� 

.d.Cr. 

400 

0 

'),N'I 

l)t:;f' ........ 

'l/1) 

150 

ICO 

50 

/ .. . 

/ 
/ 

.C�R 

. ... 

v 
/ 

� 

. . 

/ 
v 
f- ce-R 

.••• Pt..t 

.. 

v 
v 

@ 0.1 '' PEJJ� 

llE-TRAl lOIU :�� 

0 0.1 0.2 0.3 

PE NETR ATION (INCHES) 

TEST RESULTSa 

MOLDING MOISTURE,%. . '2.0.&. 
MOLDING DRY DENSITY, P.C.F._..;...!.tt...!.:4.:...=f>_ 
CBR @ 0.111 PENETRATION __ t\�.=�-
DA'f"S c;;:cAKE-D 4 

DATE I'Z.-'ll-13 BY . 66 

DATE Ill- 'l,(p-1!> BY __ ll:..:::..!....l _ _  _ 

/ / 
/ 

TP-.ATIC tJ:I�B� 

1io" £1. � -

0.4 

/ 
/ 

s:_l\.0. 

0.5 

. CBR PENETRATION DATA . . 

PENETRATION LOAD LOAD 
(INCHES) (LBSJ (PSI) 

0. 025 €{) 'l..l 
0.05 0 150 50 
0.0 7 5 fl_(j) &1 
0.1 0 0 'l.llO en ... 
0.1 2 6 %() Ill 
0.1 s 0 _4�0 14� 
0.1 7 6 5(X) llP1 
0.2 00 550 le,3 
0.26 0 &10 'Lif3 
0.300 1&0 1.5?> 
O,'S 6 0 050 -'lfo3 .. 

0.400 t::IW �10 
tl.45 0 1010 .�o1 
0.5 0 0 IIOD �&1 

AGGREGATE V4" MIAJU5 
HAMMER WEIGH T 10 Lft?, 
HAMMER DROP If. lk.i�. 
No, OF BLOWS 5(e/LA'IE:R 
No. OF L AYERS----!::5::....___ 

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



0 
<( 
0 

460 

0 

c:l · -

CBR TEST 

PROJECT: N£;WTDWN 0\IE-- "b '.' 

LOCATION 1 WAIM.b.L.\J, f.)v.JP.., · O,t.-�1), �lA.W'b.ll 

SAMPLE NO: ___ 3 <SURfAU:. 
SAMPLE DESCRIPTION: 'O�owN �IL-1'/ c,.1_� 

--

.-----
.J 'L ---cO 

v--
/ / 0 

V.c 

/ 
�R � o.'l.'' P 

16 

// .cer<- � 0.1'' P�l\.lt. �RAT!C 
0 

v 
y I 

5 

'G lo 1M lo.\ '0:2. .l 0. 'Z. 
Q3 

P ENET RATION 
ADJU'S·iE.D COf.JR'D\ 1\l,AiE.S 

(INCHES) 

TEST RESULTS• 
MOLDING MOISTURE, %. 1Z4.t\ 
MOLDING DRY DENSITY, P.C.F. __ f\..._1.:.:...4 ..... · _ 
CBR @ 0.111 PENETRATION __ ...�.-:1.c..:.4_ 
PA�� �AK�D 5 

DATE 

DATE 

Ill.- �-1?; 8 Y -""--_;L::::::.:'t.,:..._----._...:. 
l'l.- 4- 1� BY __ ;:_;;;;,IJ_;_I __ _ 

k.IE-TF\ \TIOk.\• I 

rJ -:14fu :1,4 

0.4 

..--

�tns�:l 

0. 5 

CBR PENETRATION DATA ----
PENETRATION LOAD LOAD 

(INCHES) (LBSJ (PSI) 

0. 025 �0 10 
0.05 0 �6 'l?J 
0.0 7 5 llq 40 
0.100 113_ 5� 
0.1 2 5 1.W 11 
0.15 0 'ffiS tts 
0.1 7 6 � 11'0 
0.200 '?�3 l'lB 
0.2 50 4&?;· Jt:4 
0.300 54& IM. 
O.S6 0 5Cjq ru:o 
0.400 f.o'lO 'l.Dl 
0.45 0 loS£> 'l.i'l 
0.5 0 0 (f-11 'l'J./L 

AGGREGATE Y4" Mruuo 
HAMMER WEIG_HT 10 LP.f;;�, 
HAMMER DROP If? 1�16. 

No. OF BLOWS 5fr/LA'If;,R 
No. OF L AYERS 5 ___:::::: __ 

WALTER LUM ASSOCIATES, INC. I 
CIVIL, STRUCf�RAL, SOILS ENGINEERS I 



\ .;_4'0 

(/) 
a.. 

CBR TEST 

PROJECT= 

LOCATION: Wb.H·-1AL...I), '6\J...Jt>--, OA.\-HJ, . .J..l,l.\W�ll 

SAMPLE NO= I� <SURF.t--c..e.. 

SAMPLE DESCRIPTION: Rt;-DQ\7�- e�o'NN '":Jit.-1'/ e-�'/ 

� ...... 

LF-1'1 4 

00 

?;DO 

1[£{) -

lt_(jJ 

v / 160 
v 

� 100 R � l 1.2" PE.t-

v 
·· -

/ BO P_[I)R @ 0.1'' f StJE:..iP ATIOt-..' 

/ 
V""' I 

'Q. 
lo 

iM 
lo.J "(}.£.. 1 0 .'l. 

03 

PE NETRATION 
AD':rUSTED CCORDIJUATEJ6 

TEST RESULTS I 

(INCHES) 

. MOLDING MOISTURE, %. '2.5.� 
MOLDING DRY DENSITY, P.C.F.�......;CJ:...::5..;....tt�­

. CBR @ 0.1" PENETRATION __ =D._,_7_ 
DA'4€> 'SOAKED 4 

DATE l'l.-5-]!J - BY ML �-'--�=-------

OAT E 1'2. · � -1.� BY _ ____;ll..:.;....:....\ __ _ 

.. ·--- - - - ·· 

/ 

/ 
v 

v 

lE.TRAT OfJ:II'ft = l;T  

= 57/10= 5.1 

0.4 0. 5 

CBR PENETRATION DATA 

PENETRATION LOAD LOAD 

(INCHES) (LBSJ (PSI) 

0. 025 14 5 
0.05 0 44 1<0 
0.0 7 5 t(;tl ?:10 
0.1  0 0 l'l..t:l 46 
0.1 2 5 rn 51 
0 .15 0 '2.14 11 
0.1 7 6 'lW €>1 
0.200 300 10� 
0.25 0 '?/!0 1�0 
0.300 410 151 
0.'$6 0 5(pl leA 
0.400 &5� Ill£'> 
0.45 0 -r4& 'l4q 

0 . 5  00 ?li?J 'l.13 

AGGREGATE V4'' MI'-JU$ 
HAMMER WEIGHT I 0 l{;-s.. 
HAMMER DROP If) I kJ$. 
No. OF BLOWS 50/t...A 'it.P, 
No. OF LAYERS----=:5:....___ 

WALTER LUM ASSOCIATES, INC. I 
CIVIL, STRUC-TURii.L, SOILS ENGINEERS I 



(/) a. 
...... 

e 0 
ct 
0 
..J 

CBR TEST 

PROJECT: 

LOCATION: 'v-JA.lMto.L..U, e.:v .. .JA, OAI-lU, HA.'WNI 

SAMPLE NO: �� ?URfA� 
SAMPLE DESCRIPTION: RE-00\S\4- BROWN Sll-"N CLA'-j. 

'fliP 

115 

150 

VZ.& 

- -
- -

- . . .  _ 

---
- .  -

/ 

L 
v 

v 

ICO h R @O 1:' PEJ1 

16 

60 

tz..S 

1/ 
-- . 

- . .  -

� � -� 0."2.''. �"-11= lrR.A.\1 

/ /v 
I - - I -

-- - -

lo "G.t lo.\ Mlo.'l 0.3 

P E N E T R ATION 
AD:JU6TE-D COORDit-..lATE.-5 

(INCHES) 

TEST RESUL TS•-

MOLDING MOISTURE, %. I}_ 4 I 
MOLDING DRY DENSITY, P.C.F: tlf>.�? _ 

CBR @ 0.111 PENETRATION_----..::57-.'9�-
DA'I5 'bOA\'<.E.D 4 

DATE 

DATE 

1'2.'-1·1� BY __ =C,=t., __ _ 

1'2.·10 ·1!> BY ------=tJ'-'-1 __ _ 

/ 
/ 

/ 

F ... TRATI b I·,\� I O'<j tt;,'= 1.1 

)tu.-5� 10: 6.:� 

--

0.4 o. 5 

CBR PENETRATION DATA 

PENETRATION LOAD LOAD 
(INCHES) (LBSJ (PSI) 
0. 025 1..CI 10 

0.05 0 (o2:> /(I 
0.0 7 5 102> 04 
0 .100 144 a-e, 
0.1 2 IS ��� &I 
0.15 0 'L'L?J -14 
0.1 75 �(p? �0 
0.2 00 - o/JO 100 
0.25 0 �10 I�?; 
0.300 4'2.1 140 
o.sa o 41'2 151 

0.400 at5 11'l 
o. 4 5 0 5Cf3 tl10 

0.5 00 Cc-51 'll1 

AGGREGATE V4" Mli.JV6 
HAMMER WEIGHT \0 LE:f ...... 

HAMMER DROP 1'3 \ H5. 
No. OF BLOWS 6fo/LA'IE-F; 
No. OF LAYERS____,5::.____ 

WALTER LUM ASSOCIATES, INC. I CIVIl, STiWCTURAL. SOILS ENGIN-EERS 



LOGS OF BORINGS 

FROM 

NEWTOWN ESTATES 2ND ACCESS ROAD - PHASE I 

REPORT DATED DECEMBERS, 1972 

AND 

NEWTOWN ESTATES 2ND ACCESS ROAD - PHASE II 

• REPORT DATED NOVEMBER 7, 1973 

AND 

NEWTOWN ESTATES RECREATION CENTER, 

PARK AND SCHOOL SITE 

REPORT DATED JUNE 30, 1972 



• 

WALTER LUM �SSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 .• PHONE 737-7931 

Boring Log NEWTOWN ESTATES BO.RING .NO. -;:. Sheet No. of 

PROJECT ___ ...:2:.:N:;;: D:.....:A;::.G::..C::..E::.S::..::.S ......:..:RO=AD::....._-�P..:;liA::: ·:.:S'""E:;;... ·...:· 1=--------� Driller w. L.U':'1 ASsoC..,II4C... Date ?e-r-r. �o 1 oc.:r. i ,1111-

LCCAfiON ....... ......-_w ..... _a_i,...m_a_l_u_,::..,_E_w_a..:.,_o_a_h_u�, _H_a;..;w_a_i_i ___ ...._ Field Party. G.A.FFI"' 1 KA I<..U I Hd Rt u c.H 1 , tv\� "1 £-It- 1 "��o'l 
· AUGtE;Po.. (�oeu .. E:) 4" .. · · Tax Map Key: 9-8-02: Por. 2 Type ol Boring · · . . . I? ·<ro Diem. · __________ ..;._..:.._ _ _:_ _______ ....... _____ q3;� �· 

HAMMER: Elev. ----�;;....:; __ ......... ---..-' Datum --....,.------
14-0:# Drill Bit f1N�ef'i'YPc, t7lA.MONt7 1 \.C.. . 

Weight c.o �<:..� N c" ---�':"'"'"0"-:,':"", ---..-...,-�------------ Wiler level. t;:tgJI .;,f;.D D�p�-�--������������---�---'Z"?S- Ji.. ' STANt:>A.R-17 Sf'L.. I\ SI"OON 
SAMPLER:_...._ __ " ,;,;.f'j..;..'J(_" _ .. _l?..;."I(......,P_o_u_P-1_L.. _e:._,-.:..u..;..�_�::;.....,;;c._o.;...";.;.t::_P..:..· ;;;;.A.:..I'.:..�;;;;;.:;�L--._. 

Tim•------1f----I----'--+-----4---­
Data lv-1·_1_'1.; 

DESCRIPTION. 

'STiff, "E;t7t71?1-\ P.>ROWI'ot 
c. 1..-AI'E:""( ?IL.:f ""/TR.Ac..f.S OF' 
17f<v0MI'0'5-E:I" r-r..oc-t<, � Rootc; 

STifF-. 
1'-\0iil...£:.17 f'E;ti171?H 
GL.-,b.""(E::I' 51 L-1 w; 
t:'iS:;WM \'0 'SE':t:' �Ovl<", 

MOT il.t.t7 "P,.fo.. "'( 
\::'e'-OM\""0��17 t:l..Ovl<l, 
(�OM!:; Gi?,.UOSI-\E:"":> TO 
CL..A"(fH" 'SI&..oi) 

eo�..H ... \?�"s o� 
ROC..K fORM,b.TION '? 

BL.ue:., DE..N<:.e.. 
l..../J. V /:>. R.o c.. I< 

RE:..DPI5H �RO'M-1, CL.INt<.E.R. 
� PE.COI'-'lPOSE.D ROC..K 

�RA'"I 
WIStl."n.lE..RE:.D . C.U"'t<E.R 
.....,)IA\4 CU>..'"/ 

BL..UE.., De:..N€>E... 
L.../:l.Vt>. l"Oc..� 

Gi Q. 
E .. II) 

ci 
z " Q. E -'! 

c ] ·e 0 :.::; u 

-� 
� "0 " ·:; "' :0# ! ·� ;;:: 

?>S 12.1 so 

14 

ci. 
E .0 

u 
..;U.: 
g� :;!II. 

:::> 

I o.? 
0.?:11 

�.;' 
3 .. '2.1 

'Z..o 
l·O 

.,.; 
I. '2' 

I 

l.o 
o.c,' 

I 1.:; 
\.�' 

1..?, 
'Z..S 

� .. " --�� .. "! ca. .. 
> 

PENETRATION DATA 
.Standard 
Pe.netra.tion Test 

N (Blows per foot) 
I) 10 20 30 40 

l==l===j�1=::J===:::I 4o; ' 10.?> 
HAMMf;P.. 
�OUI'-\C,f;? 



I I 

0 

WALTER LUM ASSOCIATES, INC. I 

Boring Log NEWTOWN ESTATES 

3030 WAIALAE AVENUE • HONOLULU, HAWAII 968.16 • PHONE 737-7931 

BORING NO. 4 Sheet No.. of · -serr. "'o,o.:cf. +. th'l-
PROJOCT�--�2N_D�A�C�C�E�SS __ R_O_AD ___ �_P_HAS_. __ E_I_I ____ ___ Driller .W. LUM A??O(j., l"-lv. 

Dale . .lllL1 'Z-4-.zs! ;:.r..,\11!>' 
• 

. . '"".1>.1-<.U '"1'AMAM0TO I RADOVIC::..H . 

LOCAT.ION ___ w_a_i_m_a_l_u_,;,.,-.o_a_h""'· .... 
u 

.... 
'
-::-
H
-:

a
:-
w
-:

a
:-
1
:-
. 1-

�
-

--:::--:'-- Field Party . M �::-"1' E:.R. Sl-\ 1 Et..o MA , 1<. u T AI'S A 
·AUC,e;" , KOT�R,"(.�OI'.tl'la, " ,j_"o. " Tax Map Key: 9-8-02: Por • 2 Type or Boring CMoe>i�.ot: !!>·5>o49-44)oiam. 4 T 1-'>' 

_.._
_ 

.... 
· .;...· --...,,.,.,._...,.,..,...,., .. -.,.,.,..---------�----,-- Elev. IOO,-± · � . Daium· ----:--,---,-

-
-

-
-HAMMER: · c · . K- 1 

Drill Bit . L\1'{(4£:.;[7,. T�(f'E'.,I\OL..l-f::l\, fl-OC, f 
Weight I 40'# · .  DIAt--\or-ID coF.tN� ___ ?J_;,.O_"_...___...:.;..;;.._....- ..... .,. .. .... _ --....-------- Water level N��'"e" !:;�').,tft;O �c..E.P D�p--����--�-�=-����������--'2." s�·; 1." gl'fA_hll?ARt7 'SfL.. \1 Sf"OON 

SAMPLER: __ __, . ._" .::;�.:."";.;;.-: ·-·""-"' ..:.1?:-..;--l.::.:.- -.;ti';.;o;;,;u::;;.te>;;..;;;.L...;;.f::._.:.;T u;;.:e-;.;e::;....;�;....o_tf,.;.;e;;.....:;�;.;;A.;.;."..;.;";..;..;;..:E- \.... 

DESCRIPTION 

STIF-f,RE:!7t71�H t;�w� 
'?�1\117{ SIL-1 VJf 

. 50M f; GL-A 1 

STIFf, P,E:;D f t..tG,I-tf �F.,OWN 
?tL-T"'f vL-A."7 
( t'f'.{.OM j'o-:;f;p "OCI"'-) 

LIC..Hj P,f',oWt-1 
I?�C.Otv\fOS!;p P,ovK 

C.oP.>I'>l..&. o� �OUL.tl(;.lt­

C.L..A'f Poct<E.T ---

-� J;L.l.l�, o t::t-ls& 
� .l-AvA ROvK W/SOM f; 
�. ?MAL-L. VE;SIC.LE;S 

• 
r-

NoTE:.: FIKST f.TTf:;tv\f'T 
$10(''@. '2..1·':7 (10-4·12) 
���0.1-117 kr1'E.M1'T \.oCA�D 
?':!:171b.Mor-lt:'. f-lf;At7· 

� f.>E;GtiN �OR.II'ol�. e, l�':t 
� 17f.f'TH <1�-z.+-H) .. .  

-� . 
r-

----, 
"' 
'7 
� N 
r-

----, f;N t7 oF- Bo "'I'J."' e :;o' 
1- -z.:G.. 7 � 

��t>-lloN E.5i'11··1b.ie...D 
F�OM TOf'O. MA-T" 

•, 

0 
� z � " .s: 0. 0. c. E E " ., ., 

00 "' "' 

- 'l.''s� .-'�-1 4-·A 
- .. I 
- ;..:.-

/ -
s _ 

�-- '2."?<;. 4-� 
..:... 

/ -

-

20 . 
1.;::..;.__ ,,. " 

- {;_)<._ 
-

..:.... 

-

22-.:: �·�x" 
-

-
-

. 
'""" rt� i• .Y. -

� 
. 
-

. 

Time -

De to �-�o-n. 
. . 

c 
] 0 u 

!il 
., ·:; 0' � ::; 

CO(\f;� • 4-.S 
1\t"cN- 4.i1 

CoKE:; .- '2..-; 
1\f:C.0\1 • 1.1' 

. . 

ci 
E 0 u 

�u.: 
5'4 
�,_ :::> 

- -

1·vt' ·H 1-?.1<>·1� 

:;; " .s: • 
"'"' 
""' C:l>. "' 

> 

�ENETRATION DATA 
Standard I Penetration Test 

N (BJ.ows per foot) 
'l 10 20 30 40 

I 

.. 



I 

WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AV-ENUE • HONOLULU, HAWAII 96816 • PHONE 737,7931 

Boring Log NEWTOWN ESTATES BORING NO. s, Sheet No. of 
RASE II. :sel'i.�o. •'\1oz. ; 

PROJECT ____ z_N_D_A..;..C_C _E_s_s_R_O_AD ___ -"""""""P�--·-· --:"""-- ---.,-- Driller w. L.UIYI A??oc..,at-�c,. Date J� .... 1 '2.7, 1q1-:-. -. M E:iyitil< , -iAIV\&MOTO 
LOCATION-__ w_. _a _i_m_a_l_u_, _o_ a_h_· _u_,�

H
-:

a
:-
w
:-

a
:-

1
:-
·1_· Field Portv P.:A.-t:>i:l_ �·:o.��i..�L:'TA"KA . �t-lt�oMA 

-�,_;..;........;;.o;;;-,-... - H 4€:o"- 'l C�i<,tN6o . · +" .t ''e>K" Tax Map Key: 9-8-02: Por • Z Type of Borin11lM0�1Le !?·5o 1 �-4o) Diom. _ __..;...___..:1__..;... __ _ 
--------.,------""'""'-------,------ Elev. ___ · _.;.I_0...;;6;_' ..;;-±;_"'..-. ·-:---. Datu-m --:---------HAMMER: T- G. t::> p:,t>,c, , F I>J&C:Z -r-tre- � DlJ>.Hc�>P COf.'!l+-l& 1 4-0-# Drill Bl_l . Weight ___ ?-0-,,, .---------------------- Water level \:ig:},u':D ��t•G-E.-P · · 

Drop '2''6-s- 'l" �Tl.l-1-lbARP "SFt..-11 SFOO� - Timo�::-::�=:=��-=:�:======:======:====== 
SAMPLER: ____ "..;:B;;.;X..:.'_., --��..:.'l<;....:;t'OU..:..;;...:;;e..:;;L-0..:;; ·;._1U.:..;;;.,;B;..;-E;;..·· ... ....;.c..o.;;...;..!<...;;E.-;._V.:.;.:.4_'-P;...';.:..·P-;;:.;U....:;.. ·.;;; Date "f·-30·1'l. �1-_'2.1-15 

DESCRIPTION -£ 0. 
ELEN -= toe;±�-;] _ 0.!!: 

5TI FF,. �E:.I?J?ISI-\ \::>"oWN 
Sb.�J?'( �� �T 

Mf;I?IUM, f'E:-17171?1-\ f';>ROWN 
GL..A"ie;."'( 'SIL-'i' 

0/Y, Of �Oii1.l\..lC.. (!.. 1'2.' 
"l-�0-11.. 
P..LLle , pe;t-lSE:; 
L.A. -J A. 1'\oc."" 

�t..LIF-- I 1/E.t-l�E; 
L-A"A P..OCIK. W/ SOME: 
SMAL..I.. . VE:i$1t.L..�S 

E-ND OF- IW�IN� e '2..1 
., - 1..1 - 1?:> 

'*e:..t....E:.Vt-:"TIO� EGTII'-'I.b-T�P " 
FROM Toro t--"'P-f' 

0 z 
" c. 
E .. "' 

'::>·/>.. 

� 
·e 'E ·e 0 -:,:j u ::; 

-� �� '0 
·; .. ;: a a: ::; . . . 

- '2.0 ... 

c. 
E 0 � 

u .. " 
...:u.: LU,: 
a� 'Zct! 
� ... c:a. .. :::l >' 

- -

PENETRATION DATA 
Stand_ard I Penetration Test 

N (Blows per fool) 
I) 10 20 30 40 

1--
1--

F==F==I==I==I==� '2%. '2.. 
HAMMe." 
\:,OUNGE:;? 

��t:=l==t==::J z -:;; • 
1- /0. '? 

HAMMer:. 
BOUNC..tS 
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WALTER LU� ASSOCIATES, INC. I 
Boring LogNEWTOWN ESTATES 
PROJECT 2ND ACCESS ROAD - PIIM?E II 

LOCAtiON Waimalu, Oahu, Hawaii 
Tax Ma:p Key; 9-8�02: Por. 

HAMMER: 

2 

3030 WAIALAE .AVENUE • HONOLULU. HAWAII 96816. e PHONE 737-7931 

BORING NO. G, - Sheet No. ---- of ---­

Driller w. 1.-lJM P..�"7oi., l N c... Date JU L "i 1 i 1! w ,  1 'i 1? 

Field Party RP.PO\JIC.H. KLITAI</\ 
. .( UG t:; f. (Mo!!>IL£:-) .. 

. ·4.._· i• 
Type of Boring I" � ' �-.'!>o .. Diam. ----..:.__'----

Drill Bit 

14-S' ±-><· Elev. · ·-___ .:....:...:::........:::.._ __ _ ,, (.,. I? F.. to-.�:, 
Datum ----------

Weight 14o,jj 
i:tJo". 

,.....-_..:..��-------.:...:.....-------- Water L�vel ��1, a:o 'j��. '-�" Drop 
SAMPLER: -z•' 5T/>.Nt7AR,':? 5f'LlT Sf'OON 

l '?l'v\) 

DESCRIPTION 

'5Tl Ff, P..t171:'t S.l-\. 1?1\oWN 
Sl 1-i'i Gl-AI 
""/TAAC.E:.� op P,.OOTS 

-

-

" 'ii 
E 
JlJ 

ME::DIUM P�NSI'f7' 
MoTTL..€;17 C..'-'A':/ 

.... .!£___!-

0 

Sl )....17 '5Ar-lD 
(Pe::.c:.oMPO;'>f:::t:J .. Roc.t; )_. 

�� Mo'fTL-f:l7 !7A�K t::tF-.A7 
�I l;;>f;t;OMfO?f::J:7 Roc;,t<.;. 
u\� 
1:;------cl< 
<'! .  
��-
�� 
�� 

,_____, 
€:1\11? Of P.>ORIN� .V '2�.'2.· 
.1· Z.0·7? 

� 'E-\...C..V.b.''TI ON �)11-1� "Tt:..o 
F�M -roro HA'P 

: � ';. 
; - <> 

.1'1 
- f.. l':;o --

' -

-

-

I� 
-
-

-' 

-

. 

0 z " 'ii 
E 
J! 

Tim•------1--- -+---+----+--�-Date 1· L"'· 1.':> 1· -;_,,_"! !> 

l"\ 

14-

� "' .. 
. �� " · . CQ. 

> 

PEt:o�ETRATION DATA 

, Standard ,, . 
/ Penetration Test 

N (Blows per foot) 
0 10 20 30 40 

1 

I +e. 
1--1---1---ll--1--1 

l==t==F�I==F=== so;<>. I 
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. WALTER LUM ASSOCIATES; INC. I 3030 WAIALAE _AVENUE • HONOLUL!J, HAWAII 96816 • PHONE 737-7931 

Boring Log NEWTOWN ESTATES 
PROJECT_,..._..=2:::ND::_:A::.:C:.:C=E :::.S.::..S _:R:::O:::AD=- _-_:P:...:HA::.::: S..:; E...;..::..II,;__.___ ___ """""'" 

Waimalu, Oahu, Hawaii 
LOCATION_ ...... -_....._ ____ .:...._ _ __:_ ________ _ 

Tax Map Key_: 9-8-02: Por. 2 
HAMMER: 

BORING NO. l Sheet No. --- of ----
Dril_l_er W. Ll.lM A'?SOCn, l N 0, Date . JUl.. 7 l 'I, I 11? 

Field Party. �b.\70\IIC.I-\ , K\.liAKA 
.. ALlG! !;:�,IIVI O !O it;.c:- ) +" Type of Boring - .\j?:.�o Diem. __ ...;_ __ �-

ITJ'��- . -

Elev. · .Datu:m ___.-=··...;..· .._ . .-.- _.._ ____ .......,. 

Drill Bit J. c.. I7RA0, 
Weightr__,--,:1:.._4-:,...:0::..,ll-_. _____ _..;... _____ ---:.._ ---....,.,.,.,..---.......--'----r----.---:----'---- -�o-., 
Drop---�------------------------�-----

'2" STAN\7� Rt? Sr' t... IT SfOON SAMPLER: _ __,....:_..;......:..:...;_...:1-..:..;...;.'_..;_;_ ...;....;,..;_..:..,_ ......... ........_........_ __ 

DESCRIPTION 

STIF-F-, DA�I<.. P.>F.OWN 
':II L.'T"'f CI-A "'1 
Wj 7 �Ac: � oF �OOTS 

\'llt<.A PLIKA 
___ R,oc.K FF.AC..ME;:;NTS 

0 
6'i . -'2 .' f 
l:!.n 9.-

1 -

in ­.;:.� -;-r 
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LIMITATIONS 

In general, soil formations are commonly erra.tic an<i rarely uniform or 

regular. T�e boring logs indicate the approximate subsurface soil 

conditions encountered only at the drill holes where the borin,gs were 

made at the times designated on the logs and may not represent conditions 

at other locations or at other.dates. Soil q.onditions and water levels 

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

ments at the site. 

During construction, should subsurface conditions much different from 

those in the borings be observed, encountered, or otherwise indicated, 

we should be advised immediately to review or reconsider our recommen­

dations in light of the new developments. 

If tl:tere is a stt'bsta.:t:ttial lapse of time between tl:te ·. submiss:::i.on of this 

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

due to natural causes, plan changes, or constructia.n operations at or 

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

determine the applicability of the recommendations consideri�g the time 

lapse, changed conditions, and changes in the state of the art of soil 

engineering. 

Our professional services were performed, findings obtained and 

recoiiimendations prepared in accordance with get1erally accepted engineering 

practices. This warranty is in lieu of all other warranties expressed or 

implied. 


