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CIVIL, STRUCTURAL_, . SOILS ENGINEERS . 

,May 1, 19~7 

. \ 

., ;' 
:' ... i~~" .. 

MUNICIPAL REF$R~~ECORDS CENTER 

.. .\_' 

· City &A~:~f Honolulu · 
x, 555 S. King Street 

~~ulu. Hawaii 90013 

· .. _·,..: 

1A'1to/J 

1~5 
Hti 
N6- y~1 

.•: 
.. ,. . •:, 

·I·,: . 

·::.· 

..,,. 



:i':':; 

e 

.e 

e 

'•! .)" 
·'' 

·.,I .. ,: 

WALTER LUM 

WALTER LUM ASSOCIATES, INC. 
CIVIL, STRUCTURAL, SOILS ENGINEERS I EDWARD WATANABE 

EZRA KOIKE 

. 1019-A UNIVERSITY AVENUE o HONOLULU, HAWAII • PHONE 990--47! 

MR. E:DWARD PARK 
Park Engineering, Inc. 
1149 Bethel Street, Room 710 
Honolulu, Hawaii 96813 

Dear Mr. Park: 

May l, 1967 

Subject: Lunalilo Park Subdivision Unit V-A 
Preliminary Soil Report 
(for residential development) 
Chapter 23, Revised Ordinances of Honolulu, 
1961 As Amended 

In accordance with your request, a prelim~nary soil exploration was made 
at the proposed residential development site for the Lunalilo Park 
Subdivision Unit V-A at :t-faunalua, Oahu, Hawaii, Tax Map Key: 3-9-05. 

From the field exploration and laboratory test results, it is our opinion 
that the site may be used for a residential housing development. Houses 
can be supported either directly on stiff existingground or on properly 
compacted fills constructed from suitable on-site soils. 

Unforeseen or undetected conditions such as soft spots or seepage water 
may occur in localized areas and will have to be adjusted and corrected 
in the field as they are detected. 

All earthwork should be done in accordance with the requirements of 
Chapter 23, .Revised Ordinances of Honolulu, 1961 As Amended and the 
recommendations contained herein. 

The report includes a Boring Location Plan, boring logs, laboratory test 
results and recommendations. · 

EK:es 
•' 

,. 

Respectfully submitted, 

WALTER LUM ASSOCIATES, INC. 

~~ 
Ezra Koike 
Professional Engineer 
Hawaii No. 1450 
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LUNALILO PARK SUBDIVISION UNIT V-A - PRELIMINARY SOIL REPORT 
·(for residential development) 

MAUN}4.UA, OAHU, HAWAII 

TAX MAP KEY: 3-9-05 

SCOPE OF EXPLORATION 

The purpose of this exploration was to determ~ne soil conditions of the 

proposed site, Lunal.ilo Park Subdivision Unit V-A at Mau:nalua, Oahu, 

Hawaii, for residential development. 

This report includes field exploration~ laboratory tests and tecommend~tions 

rega~ding the soils at the site. 

FIELD EXPLORATION 

Fifteen borings weremade at the site. The locations of these borings . . 

.are shown on Figure 1, Boring Loc~tion Plan. · Descriptions of the 

· · upderlying soils are shown on· Boring Logs Nos. 1 thru 15. 
·:c. 

Disturbed and exploratory 2-in. thin-wall-tube samples were ta~en during 

the boring operation. Soil samples were visually. identified and tentatively 

classifiE!d in the field. In the laboratory, they were subjected to 

appropriate tests. The fielci identifications and classifications .were 

: <then. reviewed and tnodifi~d. t(): c~nform wi~h t~~ ;e~ul ts .. o.f the 1ab:rat?ry 

tests .in acco~~ance wi~h .·the. "Un.ified Soil. Cla~sificati~n Sys.~em~" 
. !' ·.; 
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LABORATORY TESTS 

Laboratory tests included: iJ:t-place natural·density, moisture.eontent 

andunconfined compression; Atterberg limits; specific gravity; gradation; 
. I . . 

expansion and CBR~· <~'7 J. 
:/ '· 

·;. 

A list of the standard field and laboratory test methods used for this 

project is attached. 

A summary of the laboratory test results is given in Tables IA and IB. 

SITE AND SOIL CONDITIONS 

The project site iS located.on the lower slopes of Koko Crater along the 

Lunalilo Home Road. The southwestern portion of the site is ~n abandoned 

resident-ial area. The southern portion of the site is covered with 

existing houses. The central portion of the site is cultivated land. 

The remaining land is undeveloped and covered with vegetation. 

The land generally slopes downward from the lower slopes of Koko Crater 

towards the Lunalilo Home Road with grades varying from 4 to 12 per cent. 

From the field explorations and laboratory test results, the soil 

conditions at the site may be generally described as follows: a surface 

layer 5 to 16 ft of medium to very stiff, brown silt and clay (ML and MH) 

underlain by layers of stiff, yellowish-brown silt or volcanic tuff with 

degrees of hardness. For more detailed descriptions, refer to the 

boring logs. 
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Water was encountered at Borings Nos. 1, 2, 5 and 6 from about 12 to 15 

ft below the existing ground surface. 

In gener~1, the proposed grading at this time is to use cut or fill slopes 

of less than 20 ft in height. 

In thE! opinion of the Soil Engineer, the on-site soi1s have sufficient 

strength to support the fills and the light residential structures 

proposed. 

DISCUSSION AND RECOMMENDATIONS 

F.iJ.,U 

In general, the on-site soils are suitable for the construction 

of the proposed fills. The construction of the proposed fills 

should be done as required by the F.H.A. Data Sheet 79.-G; 

-Revised Ordinances of Honolulu, 1961 As- Amend'ed; and as recommended 

below: 

1. Topsoil and stockpiled soils should be either (a) stripped 

to st:lff natural ground or (b) scarified and recompacted 

before the placement of fills. 

2. All hard surfaces-along existing access roads should 

be scarified down to stiff soil and recompacted to 

match the density of the surrounding soil. 

3. Where fills are proposed, the bottom and the sides of 

irrigation ditches should be stripped down to stiff 

natural ground and recompacted to match the density of 

the surroundii:lg soil. 

- 3 --
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· 4. All· fills should be constructed in approximately level 

layers starting at the lower end and working upward. 
' 

· 5. AU fills should be laid in 6-tn.- compacted layers with.· 

a relative denSity of at least 90% of AASHO T-180-57 · 

density. 

6. ·Old cesspools should be accurately located ori the grading 

plan· and properly· backfilled be for~ any grading work is 

started. The recommended procedure for proper backfilling 

is outlined in th.e "Proposed Specification for Earthwork." 

Slopes 

Cut and fill slopes of 2 horizontal to 1 vertical or flatter should 

·be used. 

Slope adjustments or other precaution_s may be necessary if seepage 

zones or soft-spots are encountered in localized areas. 

If slope heights (~op to toe) greater than 25 ft are considered, 

8-ft-wide benches should be placed at height intervals of about 

· 25. ft in both cuts and fills. The soil engineer should be advised 

. of any cut or fill slopes h.igher than 20 ft. 

·.For protection against erosion during construction,· it is recommended 

that rut1off water from rainstorms be controlled by berms or other 

approved methods. 

4 . ~. : . 
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e The surface of fill slopes should be compacted with a sheepsfoot 

roller or by cat-tracking . 
. 

Slope planting is recommended on cut ~nd fill slopes to minimize 

erosion. For this project, common Bermuda grass (m~nienie) is 

recommended. • The planting process may be either by hand sprigging 

or by the hydro-mulch seeding process or by comparable methods. 

It is estimated that continued initial maintenance of about 30 days 

will normally produce 60 to 90 percent covera~e. After the initial 

'.",' maintenance period, the Berm~da grass will normally produce a 

'.·· 
coverageof permanent planting in about 3 inonths. 

For planting guidance, see the attached "Proposed Specification 

e for Slope Control Planting." 

Foundations 

If earthwork is carried out as specified, the stiff natural ground 

and properly constructed fill sqould develop adequate bearing values 

to support the proposed light residential structures. Some recommen-

dations for foundation construction are: 

1. Bearing values for a given soil usually vary with the 

size and depth of the footings. For the proposed light 

structures, bearing values of 2000 p.s.f. on compacted 

fills and 3000 p.s.f. on stiff undisturbed grottnd may' 

be used • 

• 
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2. Because of the downhill creep effect of soils on a slope, 

some settlement may occur near the tops of slopes. 

Therefore, for slopes of about 15 ~t or mo~e in height, 

buildings should be placed about 15 ft from the tops of 

slopes. This distance may be proportionately reduced 

for lower slope heights, e.g.,' 10 ft for 10-ft-high slopes, 

but in no cas~ should it be .cioser than 5 ft from the. 

top of a slope. 

3. Construction of retaining walls on side slopes should be 

avoided unless the underlying ma.terials are very stiff 

or hard. 

4. Good surface drainage away from the foundations of the 

proposed structures should be maintained. 

Pavements 

In general, a rough estimate of the roadway pavement thickness for 

the light -r:esidential traffic anticipated is as follows: 

1. Wearing course - 2 in. asphaltic concrete. 

2. Base course - 6 in. base course over a prepared subgrade. 

Local adjustments regarding subbase requirements can be made in the 

field as conditions are encountered at subgrade levels. 

It is recommended' that the subgrades of roadways and parking areas be 

compacted and shaped to drain, Outlets should be placed at low points 

.·of roadway and parkit1g area pro!iles to (lvoid water pocketing by 

:. · running bleeder pipe~ irito catch basins at low points of the subgrade.; '. 
·,. 
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PROPOSED SPECIFICATION FOR EARTHWORK 

LUNALILO PARK SUBDIVISION UNIT V-A 

··''' ' ::-:~ 

:.;1 

,;, 

:General Description· 

Thts item shall consist of all clearing and grubbing, removing of 

existing structures, preparing of land to be filled, excavating af\d 

filling of the land, spreading, compacting and testing of the fill, and 

all subsidiary work nece$sary to complete the grading. 

Clearing, Grubbing and :Preparing Areas to be Filled 

All vegetation and rubbish shall be removed and disposed of, leaving 

the disturbed areas with a neat, debris-free appearanceo 

All vegetable matter shall be removed from the surface upon which 

e fill is to be placed. All topsoil and stockpiled soils shall be (1) stripped 

to stiff natural ground or (~) scarified and recompacted before the placement 

of fills. All topsoil encountered at finish grade shall be scarified and 

recompacted, 

All hard surfaces along the existing access roads shall be scarified 

down to stiff soils and recompacteQ. to match the density of the surrou...'1.ding 

sot 1. ·: 

Where fills are proposed, all loose material 'along the bottom and the 

sides of irrigation ditches shall be stripped down to st:lff natural ground 

and recompacted to match the densit;:y of the surrounding soil. 

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

1 vertical, the ground at the toe. of the stope shall be benched to a 

• 
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level condi~ion •. As the fill is brought up, it shall hE!· 

c~~~inu~lly ke~ed into the stiff nattlral ground by cutting steps into 

the hill,side a~d compacting thE! fHl intotbese steps~· Ground. slopes . . . .. : . . . . .· . 

whichare flatter than 5 horizontal to l vertical shall be benched when 

·considered necessary by the_ Soil Engineer. 

Materials 

Fill material shall consist of on-site sons approved by the Soil 

Engineer and identified in a soil report accepted by the. F .H.A. "the soils 

shall contain no more than a trace of organic matter and no particles 

larger than 6 in. in diameter. Also, it shall contain no more than 40% 

gravel (114 sieve to 3 _in., sieve sizes) and no more than 10% cobbles larger 
. ' 

than gravel and smaller than 6 in. in diameter. Fill material placed 

in the top 2 ft of' fills shall contain no more than 30% gravel anci any 

materiai larger than gravel. 

Placing, Spreading and Compacting. Fi 11 Material 

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

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

. .: .. 

evenly and thoroughly blade-mixed during the spreading to insure uniformity 

of material and moisture c6ntent within each layer. 

No rocks or cobbles shall be aUowed to nest and all voids between 

rocks must be carefully filled and compacted with small stones or earth. 

When the moisture content of the fill material is below that specified 

by the Soil Engineer, water shall be added until the moisture content is 

as specified and assures a thorough bonding during the compacting process. 

-2-

... ··· 

. ,. 



e· 

e 

e 

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

be thoro.t.lghly compacted to no less than 90% of maximum density in accorcl~nce 

with AASHO Test No. T-180-57 or Qther comparable density tests. Compaction 

shall be with sheepsfoot rollers 9 multiple-wheel pneumatic-tired rollers 

or other acceptable rollers which shall be able to compact the fi 11 to 

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

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

shall be continuous over i t!3 entire area and the -roller sl:lall make 

sufficient passes to insure the obtainment of: the desired density. 

,Field density tests shall be made by the Soil Engineer of the 

compaction of each layer of fill.. Where sheepsfoot rollers are used, 

the soil may be disturbed to a depth of several inches. Density reading 

shall be taken in the compacted material below the disturbed surface as 

often as necessary as determined by the Soil Engineer. When these 

readings indicate that the density of any layer of fill or portion 

thereof is below the required 90% denst ty9 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 9 until the fill has been brought to the finished slopes 

and grades as shown on the accepted plans. 

Backfill of Old Cesspools · 

The following procedures. shall be followed for backfilling: 

(1) Sludge Removal 

Remove the sludge from_the bottom of the old cesspool 

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

-3-
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way. The material shall be disposed of awayfrom the 

site. The completeness of removal shall be verified by 

probing and shall be less than 12 in. at the bottom. 

(2) Granular Fill (below 3 ft from finish grade) 

Use granular material, uniformly graded from 6 to 0 

incDes. 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-180-57 density. Ramming· 

each layer into place with a clamshell bucket wi 11 .be 

allowed. The granular fill shall be wetted before 

placement into the cesspools. Sufficient compaction 

tests shall be conducted to verify that 90% compaction 

is obtained by the construction method selected. 

(3) Top 3 Ft of Fill 

Linings encountered in the cesspool within the top 3 ft 

from finish grade shall be removed. The fi 11 within 

the top 3 ft from finish grade shall be constructed from 

on-site soil in thin layers (6-in. compacted thickness) 

to 90% of AASHO T-180-57 density. The material at finish 

grade shalt blend with the surrounding soil • 

. ' ·~ 
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EXcavation· 

Should '-nY unforeseen critical soil formations be encountered at 
··' 

,:_.< or. near flnlsh grades ln cut areas, addi tlor~;~l·~ lnvestlgattons shall be 

/made by' the Soll Engineer. Corrective measures shall be evaluated and 

field adjustments Shall be made in these areas. 

Suitable material from e:xcavatlon shall be used tn the flll anc:J 

all unsuitable material from excavation shall be disposed of. 

Sot 1 Engineering Services 

The Soll Engineer shall observe the fllltng and compacting operations 

and make necessary tests tn accordance wi.th the specifications. 

Rainy_ Weather 

e No fill material shall be pl.aced, spread or rolled during unfavt>rable 

weather conditions. When the work is lnterr.upt~d by heavy ratn, fill 

operations shall not be resumed tu:ttll field tests by the Soll Engineer 

indicate that the moisture content .and density are as previously specified. 

e 

-5-
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ne~~ssa7:y to ·compl~t~ the work. ·:s~ope cont:r~t ;lantinlshall co~~is~ of. ' 

hand'' sprigging or hydro-mulch seeding,.· fertiiizi~g. graded' and. disturbed. 

areas, and shall include continuous care and maintenance in acco.rdance 

with these specifications. 

Materials 

~ 
. . 

Pe1:manen~ ... grass seed·· for hydr~-mulching shall be hulled Berm1lda grass 
, , ','" ::·::. <: . I . 

'(cynodon dactylon). Seed qual:ltyshall",:haye ·~ minim~m, purity of 85%, 
I • '\, ' '•': ', :: , '•, 

nd.ninnim germi~ation of 80%, andweed conte~nt not exceeding 1/2% . 

Sprigs 

Sprigs for hand planting shall b.e freshly dug, live vigorous common 

Bermuda grass (manienie). Sprigs shall have runners approximately 

4 in. in length with well-developed roo.t systems. 'lhey shall be free 

of foreign seeds, roots, plants and grasses, and shall be protected 

against drying out prior to planting. 

Fertilizer ., 

. ,• 

Commercial fertilizer for sprigging or hydro-mulc'h,ing shall be 10-30-10 

for use during both the grassing operation and the maintenance period. 

/' 
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Msh 

M.llch for hydro,.;mulchi~g sh~l~ be. specially process~c;l fiber·~~ntaining 
no growth or, germination'inhibiting components. After addition and 

agitatio~ in the hydraul'ic equipment with fertilizers, grass seed,· 

water, and other.additives not detrimental to plant growth, tl:le. fibers 

'shall form a homogeneous slurry. When hydraulically sprayed on the 

soil, the fibers 'shall form a blotter-like ground cover which. readily 

absorbs water and allows infiltration to the underlying soil. 

·~ 

1• . Water shall be furnished to. the Contractor if existing water lines 

service the area. 

.· 2.. If water is. not avaiiable on the jobsite or if there is insufficient 

volume or pressure to perform grassing and maintenance operations, 

the Contractor shall supply all water required • 

3. The Contractor shall furnish all labor, materials and equipment 

necessary to install all temporary water lines; valves, etc., 

and upon completion of the work shall remove all such equipment. 

Planting Methods 

Soil Preparation · 

1. The top layer .of soil on the slope face shall be fertile and shall 

permit a normal growth of grl!lss. It shall be free of extraneous 

materials harmful to plant growth. 

''•, 
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Slope. ~teas ,Jnc~pa~t~· of suppor ing plant growth shall ;have. 
;•- ,', ... ;.. ., ·_,_".' \ . - ·. ' . 

topsoil :.spread and comp4ct~d prior to grassing 
,·, 

.··: 

.··. 'Ihe $oil·· ptofUe: sha.li. be wetted to a depth of 4, tci. 6 ·inch~~.:. 
. •, ·. ::.·· . . . ·.. ' 

...... :F:r t ii.l.zing · ·· .. · .. •. . • .•.•. •·• .. · ·. •. • .· .•..•• ·. ·•·· ·. ' •.. • 

Apply fertil.izer (lO~:io-lOr. evenly cil:'lto tl:l.e so:i.l surface ·at' the . 

·minimum rate of 1,000 1\>s per acre. 

Planting by Sprigging 
. . 

1. Apply fertilizer, as specified, to slope surfaces pr!o:r to sprigging • 

2. The grass shall be sprigged 6 to 8 in. apart over the area and 

inimediately covered with soil and tll.en tamped. 

~-· 

Planting by Hydro-mulching 

· 1. · The seed, fertilizer (as specified), and mulch shall 'be applied 

with approved hydraulic equipment. 

2. The seed shall be applied at a minimum ~ate of 2 lbs per 1,000 sq ft. 

3. Mulch shall be applied at a·minimum rate of 1,000 lbs per acre. 

4. Areas inaccessible to hydro-mulching application shall be seeded, 

fertilized, anci t11Ulched by approved hand methods. 

Maintenance 

Initial 

Maintenance shall commence simultaneously with hand sprigging or 

hydro-mulching operations and includes watering, fertilizing, insect 

and disease control, and protection •. · 

-3-
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e Watering 
.. 

1. After planting, the ground shall be continuously kept moist for 

the first 14 days. 

2. Wbenthe grass begins to cover, reduce the frequency of watering 

and increase the length of the watering period. 

3. Watering shall be dorie in a manner that will prevent erosion due 

to excessive application of water. Watering equipment shall be 

of a type that will prevent damage to the planted areas. 

·Fer~ilizing 

1. the first maintenance application of 10-30-10 fertilizer shall 

be applied 14 to 21 days after planting at the .rate of 400 lbs 

~ per acre. 

2. Apply a second application of 10-30-10 fertilizer again 14 to 21 

days thereafter. 

Insect and Disease Control 

Regular inspections shall be made; if required, suitable iX,.secticide 

. or fungicide t~eatment shall be applied. 

Protection 

Planted areas shall be protected against traffic by providing proper 

safeguards as needed. Repa.ir. and replant damaged areas promptly. 

,:·.,:'.·, 

:;•, 
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e Acceptance 

Repair 

The Contractor shall replant and fertilize areas failing to show 

sufficient growth to produce a satisfactory stand of grass at the 

till)e of final inspection. 

Completion 

Maintenance of the plant material shall continue until the specified 

percentage of plant coverage is estab:Ushed uniformly on the cut 

and fill slopes and approved by the Slope Control Spec·ialist or the 

Landscape Architect. 
,, ,. 

·e 

'·.:: .. ::·,::·· 
·::,. ,• 

;.·~··· .·' 

.:. ,, 

;- .' 

e 

.·'l .;.s-



:j:'_: 
' 

~-:.: ·e······. ·, •, I:·· • 

· ... , .. :·· ..: ...-;:. 

··:<:·.' ... 

. ·._) ......... . 
:,· 

:·· 

i .... 

·.' 

e 

·r 

·;_·-,··· . _ .. , ..... 

-··Materials 

.~· .~ ··· .. ; .. 
·',·. 

'·' ·, 
'. ,. .· .. 

.. i, ."(.,. .. . ···); 

.... 

..=.:·. 

PROPOSED SPECIFICATION FOR BASE COURSE 

. -- .. ---- .. LUNALIL~i~AAK SUBDIVISION UNIT v-A 
._:.·-·· 

.. · ... · 

... :\. .. .......... ;:... · .. . 

·.··:: 
-.. ,· ... 

The base co\lrs~ f~r Use.under.floor slabs shall constst.of·~lean 
eru!;lhed rock, gravel, coral,. cinders or other material as approved by· 

.the Soli Englnee~. ~t shall be free from adobe, organic matter, and 

other such deleterious ·substances. 

Grading 

The base.course material shall have th~ following gradation:, 

-.~ .. , . Sieve 

2'' Sq • 

·-:·L. 
114 

Compac_tlng 

.. <·' 
.. i 

'1. Passing 

. tOO% . 

0 

The base course material $hall be thoroughly compacted with 

vibratory or other approved equipment • 

. _,·. 

.. 
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WALTER LUM ASSOCIATES I' Hi19-.-A UN1VE.RSITY AVENUE • HONOLULU, HAWAII 96814 0 PHONE: 990-471 

Boring Log BoRING NO. Sheet No. . I. . . of ....,..J __ 

PROJECT 
. · 2 23. G7 L\ JNALILQ PARK 51 IBQJVISlQN l JNIT V-A Driller l':JALTEB LUM AS50C. . Date ___.!~·..;L· ~--

. Field Party MAKAULA 1 MAKI5HI • GLORY 
LOCATION MAUNALL!A ' OAHU' HAI"'A!! . · .. ·. · AIJGER "McCULLOCf·f1Diam -~"''_' ---.,.---

. Type of Boring __ _:: __ ~,...-_ ') • 

IMK: 3-9-05 . !0 1+ * . Datum __ ..:::..,._..._ __ _ 
aw. ·- . 

·HAMMER: 
Drill Bit 

Weight 10 _ lq. 5LE.DGf:_ Hf.MME.8 
Oro . _ Water Level 12.0' I I I I 

p Time I :30 PM 

SAMPLER: 2" O.D. THIN ViALL TUBE Date 2,-,23-c<.7 

§ 
·s 

] ~ 
=·=; 
~JJo 

ML 

MH 

I MH 

I' ML 

~ 

i 
DESCRIPTION ; 

i ' * j E.LEV.= !0 ± i-n iii 

MEDIUM TO STIFF _ 
BROIN!-.1 1 SILTY C.LAY 
IM/ DECOMPOSED ROCK 

VERY ST.IFF 
TANNISH. BROWN 
51LTY CLAY 

VE.RY STIFF . 
TANNISH 6ROY-JN 
.SILTY C.LAY 
IN/ DECOMPOSED. ROCK. 
& GRAVE.L 

· •. ·:MEDIUM To .S"fl FF 
. 'GRAYI5H BROW'-1. 
. SANDY SILT 

DENSE : ·. ': .. 
DARK GRAY 
SAND 

* . ·. 
ELEVATION · ESTIMATED 
FROM CONTOUR PLAN 

'·· 

~ 

--1 
~~I 

-

-
-

'5_ 

-
-
'--

-

10~ 1 __ fl . 
. .:.....j.. I V. W:L . 

"""'_:y_ 
"?' Ill lh 

___J I II• 

r?j 
~ 

~ .. 
l 
.X 

.: 

" ~ .!..; 
~~ c v 

tO: 
~ . 

L-A I 106 I 31 

?I 

34 

>' 

1::0 _: Ua3 

! l~ I 
PEN~TRATION DATA 

" A..; ..:&&! 
~ §~ ~ ~ Blowa Per Foot a ... 

;) > 0 10 20 30 

81 I ?2.001 -

T2. 11~000. -

..,. 

2''0.D.THIN 
WALL TUBE 
5AMPLE.R 
BLOINS/0·5' 

40 W/10 lb. 5LE.OGE. 
~-jAUMF !.;> 

%· 1.'5' 

14/ I 34/1 /.5 /.5 

~· 

~?' r.s· 

J-E 1130 I 30 1100 30/ . ~/' 
1.5' -;;s' 
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WALTER LUM ASSOCIATES I 1019--A UNIVERSITY AVENUE • HONOLULU, HAWAII 96814 • PHONE: 990-.471 

Boring Log BO.RING NO. 2 . . Sheet No. of _....___ 

PROJECT LUNALILQ PARK SUBDIYI51QN UN!JV-A Driller ~ALTER LUM A550C.. Date 2-23-<07 

LOCATION MAIINALUA, OAHIJ, HAWAII Field Pertv . MAKAIII A, .MAK!SH!. C?LORY 

TMK: 3. 9-05 _ ___ _ Type of !lOring A\l
1
GfR (McCUllOCH)Diam.__.."-'-' -----

. * 
HAMME_R: 

Elev. . flO+ Datum --'--'------

Drill Bit 

Weight . 10 lb. 5LEDGE HAMMER 

Drop -

SAMPLE~: 2." O.O.THIN WALL TU5E 

Water Level- 14-.? r-

Ti_rne II :00 AM. . .. __ 
Date 2-23-107 

~ 
PENYRATION -DATA 

:i 
~ 

1l ; 
·- w -::·.: :g 
:SJ!v 

ML 

MH 

ML 

.. , ... 

DESCRIPTION E_ ... -£ 

HE.V. = IG':t *~ ~ 

STIFF TO VERY 5TtFF 
BROWN, 51LTY CLAY 

-
-

-

-
?_ 

STIFF 
TAt-..!N\5H BROWN 
SILTY CLAY 
W/DEC.OMPOSED ROCK 

STIFF 
GRAYISH BROWt-.1 
5ANDY 5!LT 
W/GRAVEL 

DENSE 

-
-

-
-

ICL,_ 

_J 

""' 

-

~ 

i .I ~- ~ l;; 

~ti 
.I ~..: J! 

~~ 
~..; 1~ .n a. 4 ~ ..: Blow• Per Foot E t;O.: ao. ..: 

.3 ~ ~ ~ 0 10 20 30 

~-A I 105 I 33 I 19 lt3.ooo ...,. 

~-B 1110 I 30 I 89 l13,ooo ... 

· II2::_C 91 I 4'2. I <04 12390. _ 

107 I 31 82. 

DARK GRAY, SAND J~·--·· 
I? ? l:··o-:1'2-E 

-l I. dNO IRECO~ERYb 
· .. -

·'·': '-

···.·.-

(I NO RECOVEI:\Y D.· 
... 2.Q_ 

-
-.·o···.· 
:· .· 

c-F ,..,.. :C·· 
'·\.: 

. '. 
,. .. 

··.·.,· .. :·::...·> 
·,·. * ': . ; ' .• .... 

f:LEVATION 'ESTIMATED 
· .. , ·. FRO~ CONTOUR PL.A N 

''! 

I 

2"0.0. THIN 
I-'IALL TUBE. 
5AMPLER 
E>LOf'IS/0.?' 

40 
W/10 lb. SLEDGE. 

· fi/\MMER 

'1(?' lr.?l 

1?/ I '20/ 1 
f.? /.3 

10/ I • 141 1 1·5 /.? 

'rs~ '%~ 

'9.5' %1 

.. 

· .. ··. ·I~/ I 27i, 
.. /.5 · ... f.? 

·· .. ·. 

;I, 
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WALTER LUM ASSOCIATES I 1019-A UNIVERSITY AVENUE • HONOLULU, HAWAII 96814 • PHONE: 990-471 

Boring Log . . BORING No. 3 Sheet No._.~......__.._ of 

PROJECT UJNALILO PARK SUBD!YIS\ON tlNIT Y-A Driller lAJALTER L\!M ASSOC. Date 2- 24-<07 

LOCATION MAKAULA, QAHU, HAINAII Field Party MAKAl!LA, GLORY, RACliYA 

Type of Boring AUC?Eg(McCULLOCH) Diam. _ ....... ~.-"_.,.......,...... __ 

----------~--------------....-----~~------~--- . I * . Elev. 17.7± Datum_...;:;: ______ _ 

Drill Bit 
HAMMER: 

Weight·. IQ lb. SLEDGE.. HAMMER Water Level NOT E~COUt-lTE$ED 
Drop Time =-

SAMPLER: 2" 0.0. n-liN INAll TUBE. Da.tt 2 -.'24 -<07 

! l~ I 
PEN"TRATION DATA 

g 
:g 

] ·~ 
'=.= s 
:5Jlo 

· ML 

ML 

ML 

+ 

u.l 
Cl.. 
0 
-l 
<J) 

1-
:J u 

~ 
DESCRIPTION 

. -= 

ELEV. = ~~~5±7'1 ~ 
MEDIUM 
TANNISH BROIMN 
SANDY SILT 
I'J/GRAVEL. 
& DECOMP05E.D ROCK 

STIFF TO VERY STIFF 
REDDISH BROWN 
CLAYEY SILT 
IMj DE.COMPOSED ROCK 

STIFF 
RED015H BROWN 
SIL1Y CLAY 

-

-
\_:_ 

?_ 

-

-
,--,. 

10_: 

-
·• ... '1-J/ DE COM PO SED R.OCK • •. 

* 

STIFF TO VERY STIFF. 
. YELLOWISH ~OWf.J. 
·SANDY SILT . 

W/ DE.COMP05ED ROCK 
'·. 

MEOIUM-iO 'ill! ff. -
UGI-lT BROW"-!, 51LT. 
W/TRACES OF 
DECOMPOSED ROCK 

OE"-15E TO VERY DENSE. 
GRAY, GRAVELLY 5AI-JD 

GRAY . 
DECOMP05ED ROCK 

ELEVATION ESTIMATED 
FROM CONTOUR, PLAI-1 -

-

-

-
I?_ 

-

-

-

-

20 

-

-

-

i 
ill 

-":Jli:_Jldl: 

~ 

olio 

•II• 1\c 

olio tfh lh 

j; 

~~ 
''y 

~ 
.s ·a. 
E 
~ 

2 ·~ 
.! ti ~ 
1i IL .'!! ~ 
j: :1 

•• 3-AI 113 I 44 

t: 

~ 3-BI!OQ I 50 
' w 

(',. 
I~ 

I dl;ll 3-C 1107 

~ 

: . .0 .. :·: 
·:::<¢! 
b~: .. :·~.~ 
;":·::.:'?; 

;j :f?.~ :; 
111 

3-D 112.? 

3-E.' -

?3 

2.? 

41 

0 

j~ 
u 

~u.; §II) ~ ~ Blowa Per Foot ;s ... ..: 
~ 0 10 20 30 :I 

78 II2,?0C. _ 

(o7 121000. ---

70 14170 

100 

2"0-D.THIN 
~'>~ALL TUBE 
SAMPLER 
E>LONS/0.? I 

40 W/10 lb. SLEDGE. 
\-1AMMF R 

?/ 1 1.'; I ;.r; ·5 . 

o/.51 
1X5· 

r.5 1 7."5' 

39,15' 

25/, /., 
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WALTER LUM ASSOCIATES I . 1019-A UNIVERSITY AVENUE • HONOLULU, HAWAII 96814 • PHONE: 990-4_71 

Boring Log 
BORING NO. 4 Sheet N_o. __j of_......._ __ 

PROJECT llJNALILO PARK 51 JBDlVI510N LJNllJl-A Driller WALTER LUM ASSOC. Date 2-24-G7 

LOCATION MAUNALUA
1 

QAHl!,, HAlAlA!! _ Field Party ... MAKAU! f,.,. GLORY, RACLJYA 

TMK: 3-9-05 Type or Boring A!!(jFR(McCULLOCH)oiam. __.....:..'-'------~-
. I ;)jf-

I-IAMMER: Elev. 25 ± Da.tum _,;;;;-;,__ ___ __ 

Water Level NOT E.f·KIOUNTE.Rf!D 
Weight 10 lb . .SLEDGE HAMMER Drill Bit 

Drop~~;_~-~~~~-~------------

SAMPLER: 2." 0.0. TH!t-.1 \NALL TUBF 

.~ e 
"'tJ .:;: " ·-.:;:_ ~ 
c ·s .2 
::lii>U 

DESCRIPTION 
~ 
-= ;. 

I * &:1. Gl 

E.LEV.= 2?± t A. w 

~ 
J! 
~ 
Jl 

Time -
Date 2- 2.4 ~<O 7 

.,; c 
.! ..: c3 
~v ..: 
~..: ~ill! 

L; 
c54 
~A. 
g 

~ 
c3 :;; 
.. & . 

"'§ ~ .. ~ 
A. CA. 

::l ~ 

MH 
MEDIUM 
TANNISH BROI'-JN 
5!LTY CLAY 

· W/ DECOMPOSED ROCK 

j . IMH11041 26182 1-, ~. 

BRON)...l 
DECOMPOSED ROC.K 

VERY 5TIFF 
MH I TANNISH BRO~N 

51LTY CLAY 

ML 

* 

MEDIUM 
LIGHT GRAYISH BRO~N 
5AI--.IDY SILT 

ELEVATION ESTIMATED 
FROM CONTOUR PLAN 

/~,1' 

"" -1 

I%0114-B I 109 I 17 193 I .-:: . -
?j ~~1 II;/;;"' 

~0 
--1 

~' J 
~NI4-C 1117 1.32 189 I - • -

10j r19

0'11+-D jro5 1+2 I 74- IBB?O. -
~ 

'-

.11. 

1 fl!.: 
.~ 

l?__,_j .· , o·-
-1 ( ~ 

1

ifl 4,.E I 109 144 I 7CO · - · -

PENl'RATION DATA 
1 2" 0.0. THIN 

l'lALL TUBE 
SAMPLER , 
BLOV'-IS/0.? 

Bl-• Per Foot .I l'l/10 lb. SLEDGE. 
0 10 20 30 40 HAMMER 

t.'5'. Y.5' 

. <D 
r-5'·. 1.5' 

1.5~. 'f.?' 

ZJ.'5' . zr.3' 

~~- %',- %1 
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WALTER LUM ASSOCIATES fl 1019-A UNIVERSITY AVENUE • HONOLULU, HAWAII 96814 o PHONE: 990".471 

. Borino Log of cut slope 
BORING NO. 4-:A Sheet No • .........,l of 

PROJECT UJNALILO PARK 5UBD!VI51QN. UNITY -A Driller WALTEf) LUM ASSOC. Date 2- ?.3 -<07 

LOCATION MAUNALUA • OAHU. HAtAlA!! - ·- - . /.. . .. 

Fle_l.d Party MA,KAllt f,., • MAK!pHl • GLQR)' 

Type of Boring - Diem. ___ ,;:-:;_ ___ _ 
. I *. 

Datum Elev. \9 1: 

HAMMER: ~o:,;r~r a~~~~==::::;:::::=--
Weight · ' 

I I Water Level 
Drop-· --- ·· · 

Time 

SAMPLER: __ -=;...._----------- Date 

c 
0 

1l ] 
~= ·~ 
:S~·u 

·.-:. 
. ·' 

u.l 
Cl... 
0 
..J 
IS) 

1-
:) 

I u 

':" 

·-:-

, ... · 

DESC-RIPTION 
;;: 
-= 

ELLV.~·I9±*lll 
-

DENSE 
TANNISH E>ROINN 
SANDY SILT l W./ GRAVEL 
& DE.COMP05ED ROCK 

-

l 
?_ 

STIFF, BROINN 
CLA'(E.Y ·SILT 
W/ DECOMPOSED· ROCK 

10_ 

i ;;:; 

~ .c ~ c 

~ !"i 
l~ -~ E 

Jl ll: 

Iii: 

1:11~: 

HJtlj· 

--
-

~ 
I PENTRATION DATA 

.c .3 l~ ~..; ..:u.: c • .,.,; 1.! o"' Blowa Per Foot ~IL ~cL 5a: 
&:1 ::I > 0 10 20 30 40 

,.,_ 

·.· 

:,"::', 

.··•. , .. _.·_.;: ... •' .... ,, ,. .. .. · 
·'. '• .. ·· ; .. -

;·,_· 

. :i : < . , •. : , I 
' .. ELE.VATIOf.l E5TIMATE..D ·· 
. . FROM C.Of.HOUR PLAi;L 

'·. 

. .:. 

· .. · 
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WALTER LUM ASSOCIATES I 1019-A UNIVERSITY AVENUE • HONOLULU, HAWAII 96814 • PHONE: 990-471 

Boring Log 
BORING NO. 5 Sheet No. -....!..1 -- of I 

PROJECT LUNA( II 0 PA.R!-( 5li5DIVI510N UNITY-A Driller ~ALTER LUM Assoc. bate 2-28-<a7 

LOCATION MAlJNALUA. OAI-1U. HAlAlA/I Field Party MAKAULA 7 CAf-.!TORNA. GLORY 
\ " JMK.: 3-:9~.0? Type of Boring AUGEB(MOBILE; Dlam. __..~,..._ ____ _ 

HAMMER: . - ... - . Elev. 14.?'±. '* Datum_:::-~--...,.....--
. 

10 
Drill Bit 

Weight lb. SLEDGE HAMMER , 
0 Water Level 13.0 

rop Time __ .:...:I./:...:O.;...O_A_\+1 --~---+----+----

SAMPLER: 2" 0.0. THIN ·WALL TUBE Date 2~26-<07 

t 
""0 ; 

~-·a 
§;&iJ 

ML 

ML 

ML 

ML 

5M 

;,M 

uJ 
CL 
0 
...J 
lf) 

1-
::l 
v 

DESCRIPTION 

~ 
!:. 
.;: 

~ 
.!! 
D. 

~ .. 
c c3 
~..; 

~ 
0 

.; 1.1 
c . 
~:J 

~ .. 
.§.,: 
.,.,; 

PEN"TRATION DATA 
I 2"0.D.THIN 

WALL TUBE 
SAIVIPLER 

E.LEV. = 14 .. ?'±;! ~ .... l~ u~ l~ E a~ ~~ 
Jl i:' :;) > 

. BLOWS/0·'5' 
B_lowa Per Foot I 1'--J/10 18. SLE.DGE 
o 10 20 30 40 HAMME.R 

ME.DIUM TO STIFF 
BRO~N, SILTY CLAY 
W/ G_R/1. VEL . 

5TIFF, BRO~N 
51LTY CLAY 

STIFF . . . 
BROWN, CLAYEY' SILT 
W/DECOMPOSE.D ROCK . 

5TI F F TO VERY .STIFF 
YE.LLOI-IJI5H BRO~I-l 
SILT 
'Nf DECOMPOSED ROCK 

MEDIUM DHJ51TY 
BROIA-l"-1, SILTY S.Ai..JD 
W/GRAVEL 

MEDIUM DENSITY 
DARK GRAY 
SILTY SAI-.10 
wjTRACES OF GRAVEL 

MEDIUM DENSITY 
DARK· GRAY, 5AI-JD 

STOPPED BY ROC.K 
aR F.>aUL.OeR. · 

* . ELEVATI0"-1 E.511MATE.D 
FROM .. COI.,!TOUR PLJ..N 

; 

-

-

-
rJ 

.-

:-

-

-
10_ 

-

~ 

I? 
~ 

/ 

Ill ?:A_IJQ.t31 AZ L7(l:, __ l8339, -

'2:::~19.? I 47 (OIL, -

l~v>-c i'ort . .o~~ 1 n .. 

~ 1~: :i:~ 
-J ... _· .:· ~; ?-01113 

l?_j \ .· .. 
Z5_l9cQ_,_ ····•-

.-' ,:.' 

-1 W.L. . • 
~1:7:. 

-I'='" 

-
2Q_ 

;_ 

-

:::0·· 
·, .· 
,: : ..... ·~· 
:.: . ... . 

l1ii 
'H . . . to ifge"'k•~+ I 

5:: F - - I - I - I - I -

I 

.. • ,·:· ',•j 

I I 

I I 

o/s· -'fs· 

'-r,,, '9.'s' 

71' 7/' -t.s /., 

;.;. ~;' 
,,.., 

I I ~, %· %' 

I I <;f.1, 
·I 

.I 

':·.;' 

.: :• -~ ' :.:I ·,, • 
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WALTER LUM ASSOCIATES I 1019:-A UNIVERSITY AVENUE • HONOLULU, HAWAII 96814. • PHONE: 990-471 

BORING NO. f, Sheet No. I of _1:,.._~ 
PARK 5Uf)D/V/.SIQN ( JNIJY-A DriUer WALTER LUM A5SOC. . Date 2-25-G7 

LOCATION MA!INALUA, OAHU. HAWAII Field Party MAKAlJLA, CANTORNA. GLORY 

TMK: 3-9-07 Type of Boring A!J(-.ER (MOE'',!! E.) Diem. __..::3~'-'-----
/ *' 

HAMMER: Elev. 22 + Datum ...,-~---:::.--..------
Drill Bit 

Weight. !0 lb. SLEDGE HAMMER 
Water Level 1?.0' 

Drop - Time 2:00PM 
SAMPLER: 2

11 
O.D. THIN lNALL TUBE. Date ~07 

~ 
8 

""C .::: 
.! 'Cii 

~~.2 
:>U'IU 

MH 

MH 

ML 

ML 

..: 
!!> 

DESCRIPTION 
-= 

ELEV.=·cc'± *~ ~ 
MEDIUM 
TAN"-115l-l BRONN 
51LTY CLAY 

VERY STIFF 
MOTTLED 51\0!NN 
51LTY CLAY 
'Nf DECOMPOSED ROCK 

STIFF TO VERY STIFF 
YELL0v-.115H BRONN 
SANDY SILT . 
W( DECOMPOSED ROCK 

MEDIUM TO. STIFF 
· LIGI-!T 5ROWN 

SANDY SILT 
W/ TRACES OF GRAVEL 

-

-

-
?_ 

-

-

-
10_ .....,., 

--1 

i 
iil 

---1 II L If-_ 

0Ef..J5E - :; . ' 

.: ~ 
0 0 :; 
z j..; a ol u " c • 

~~ 
J: 

~ ~~ 
~:; "'..: .. ~ o"' .,.n 

E ..... ~..: ~~ i'~ 
~ ;:: Q :1 > 

6-A I CJO 132.1 <;,81 ... -

101 J 3J I 74. 112,'500. _ 

91 14.8 I Gl 

<0-DI9B 7! ?8 I 31.:0 

GRAY 5AND. 
.·.· .. · ... _ ... ·. !N/ TRACES QF · GRAVEL 

~- . : '::· .. ).:·.: :.:,:: '" .. '' . ':- .. ·. _·.~.' .: .,. . . ';: ... · .... ::: ~·: 
{ ~ ~;L, t::>. • 
I?J=;= :_:_:Qrf(O-E 

-:1 ...... 1.'·' 

·,;.,. r.r9 I -~$ I 93 .. ~ ... 1.-.-

·'· 

E 
PENTRAT.ION DATA 

2." 0.0. THIN 
\1-.JALL TUBE
SAMPLER 

Blow• Per Foot 1 BLOv\l5j0.'5' 
0 10 20 30 4o W/10 lb. SLEDGE 

?(?' 7.'?1 

29( 5 I 29( r:/ 

lO/ I 23/ I 

!.? /.? 

o/.,1 '9.;, 1.5 

.·· .. _.rf5.'.i,%,·. 

... . . .. , 

e * . ELEVATION ESTIMATED 
·· FROM CONTOUR PLAN , 

,. 
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WALTER LUM ASSOCIATES I 1019-A UNIVERSITY AVENUE • HONOLULU, HAWAII 96814 • PHONE: 990-471 

Boring Log BORING NO. 7 Sheet No. _ ___. __ of l 

PROJECT LUNALILO PARK SUBDIVISION UNIT T£-A Driller WALTER LUI!! ;ssoc. Dote 3-I-G>7 

LOCATION MAUNALUA , OAHU. HA!NAII Field Party MAMULA. c AHTORNA. GLORY 

T.MK : 3 9-07. Type of Boring AUGERJMOBILE) Dia111• --"'3:._
11 

____ _ 

HAMMER: .. Elev. 31.2' + Datum___;-;;;;;;.__ ___ _ 

w i ht ro ·rb. SLEDGE HAMMER Drill Bit . . - -Dr:: _ Water L;:: NOT_E~tJOUNTERlD. I l 
SAMPLER: 2" O.D. THIN WALL 'TUBE. Date 3-1-<07 

~· 
s ., .:;::: 

~-'iii ·c ·o ..E 
::>.nu 

ML 

MH 

MH 

0 

DESCRIPTION 
-= 
~ 

I ~ 
ELEV. =-31.'5 ±i o 

MEDIUM, E>ROINN 
CLA YE.Y 51L T 

M!:DIUM 'To· .-$TIFF .. · ... 
... . M()TTLE:D TANNISI-I BR0¥-1~ 

. '> SilTY'" CLAY .' .. ·:. 
·.' -. ~ •. · t\1/ DEC OM Po.sto · Rci.K 

. 'VERY. STIFF· 
TANNISH . BROir'!N . 

, .. SILTY CLJ>.Y 

-= 

. -~ -:-. 

_1: 

,· 

--
-
-

ro_. 

t 
iil 

In 
~ I'~ 

* 

DEN 5E 
GRAYISH BRONN 
GRAVE.LLY SAND 

.. \ 

ELEVATION ESTIMATED · 
FROM cm.nouR PLA!-.1 

I? 

-

-

-

-

~ 
~ ~ .ol 

.:·;~- ·::'1 

...:> •• 0 

·o·-·: 'c:. ~--
..... 

~ .. 
l 
~ 

J..; ~ 
u ...: 

jO: ~a'! 
j~ 
~0.: 

Q 

1=0.1.97_1 3.7. 131 

-r:-E I ..... <0 

- E-

~ 
PENTRATJQN DATA 

0 ... 
u :l 
..: ...: ~...: 
§ ~ i ~ Blows Per Foot 
;:) > 0 10 20 30 

1~,000+\ -

2"0.D.THIN 
WALL TUB( 
SAMPLER 
5LOIN5/0-?' 

40 IN/10 ib. 5LE.DGE 
HAMMER 

%' ·'9.'5' 

•J")/: : 13J'. . . · .·· I.'J' . I.? I 

., 24/ ;:, . '• 
. . /.'] . ·. 

.'''.; 

12/ I ''2?/ I 
/-'5 . 1-? 

fO_/ 1 10/ 1 
/.'5 1-? 
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WAlTER LUM ASSOCIATES I 1019~A UNIVERSITY AVENUE • HONOLULU, HAWAII 96814 • PHONE: 990-471 

Boring Log 
BORING NO. 8 Sheet No. of 

PROJECT UJNALILO PARK 5LJpQIV!S!QN UNIT 1.-ADriller WALIFR LUM ASSOC.· Date 2-ZB-<07 

LOCATION · MAUN,I:.,LUA, OAHU, HAWk. II Field Party MAKAULA. 05!-IIRO, GLORY 

TMK: 3--9-o? Type of Boring AUGER(MOBILEJ Diem. --..:'_
1 

____ _ 

HAMMER: 

Weight 10 lb. SLfQ(-,E HAMMER 

Drop -. 

SAMPLER: 2" O.D. n-liN INALL . TUBE. 

c: 
.2 
8 

-c '+= 
£_ -~ 
·- ·- 0 C:O
=?,"!U 

MH 

MH 

MH 

DESCRIPTION 

* 

I*· 
ELE.V._::;_ :3Q±_t 

MEDIUM, E:>RO~N 
CLAYEY 5\LT 
W/5ANO. 

STIFF 
MOT'TLE.D TAN NI5H C>RO\'Jf-.1 

5\LTY CLAY 

5TIFF TO VERY STIFF' 
TANNI5H BROI-\JN 
SILTY CLAY 

'\• 

ELE.VATIOI--1 E5TIMATE.O 
FROM CONTOUR .PLAN 

~ 

I -#.- -
Elev. 30+ Datum _____ ,.....___..,... 

Drill Bit 

Water Level NOT EI'IC bUNH.Rf.l I 

Time - -- --

Date '2- 28-<:;;7 

• PENiRATION DATA . ~- I z"o.D.THI!-.1 
-i 2 & .; ~ :; \~ALL' TUBE· 
., .! 0:.: 1.1 i ..: ..! .,: Ji ..; SAMPLE.R 
Q. u. -;;.... c u a.,; .. ·.,; e.LOwsfo.5' 
E <; a.. ·c; ,.... ~..: ~ ..: ~ ..: Blowa Per Foot W/10 lb. SLEDGE 
Jl ;!:: =: c ::1 > 0 10 20 30 40 HAMM 

8-A I 8<> I 48 I ?81- I -I I I II %· ~· 

.S~B IIO? I 36 I 77~ lt3,ooo .. -,. ·~~--'~· 

8 -C_I !01 I QL 177 .. 2:f,,_ 

·4950 

T 
r 
.l 

I. ;, 

L 
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WAlTER LUM ASSOCIATES I) 1019-A UNIVERSITY AVENUE • HONOLULU, HAWAII 96814 o PHONE: 990-471 

Boring Log 
BORING NO. 9 Sheet No. of 

PROJECT . I lJNALILO PARK SUBDIVISION UNITY-A Driller WALTER LUM ASSOC. Date 3--2- GJ 

LOCATION MAUNALLJ,"'. .• OAHU , HA!A!Afl Field Party MAKAULA, CANTORNA, ME-YFRS 

TM K: 3-9-02 Type .,, Boring AU?'E~ ( M05\LE) Dia:rn_· --"3::..."------· 
Elev. · ~'?7 ± * · 

HAMMER: 
Datum _,;;-_______ _ 

Weight IQ Jb. _SLEQGE.HAMME.B Drii/Bit _ ___ __ __ _ 

Drop __ _ Water Level NOT .EN40UNTEHED I I 
SAMPLER: 2" 0.0. Tf--l!N !A/ALL TUBE 

c: 
.2 
8 

-o~ ~ 

~- -~ 
·c ·o ..E 
:::>VlU 

M~ 

MH 

MH 

MH 

* 

DESCRIPTION 

:: 
!:!;:. 

.c 
l* g. 

ELEV.= 37:t Y. .. 8 

MEDIUM , BROWN 
CLAYEY SILT 
IN/ TRA.CE5 OF· GRAVEL 

MEDIUM 
TANI-JI5H BROWN 
SILTY CLAY 
W/ OECOMPO 5ED ROCK 

.STIFF TO VERY STIFF 
MOTTLE.D BROI'-lN 
SILTY CLA.Y . 
wjDECOMP05E.D ROCK 

.STIFF TO VE.RY 5TIFF 
TANNI5H BROWN 
SILTY CLAY 
wj DECOMPOSED ROCK 

ELEVATION ESTIMATED 
FROM CONTOUR PLAt-.! 

-

-
-
-

?_. 

-
-
-
-

I 0__,..., 

,...-

-
-
-

t?_ 

-

t 
iii 

1t 
I 

H 

:i 
~ 
~ 
Jl 

Time ----
Date -3- '2 - G'7 

~ -· ~ 
~ 

.... ~ 
~w.; Q~ _u .: 

~..: ~ ~ 
~..; u 
~..: 

Q 

0~ 
~ ... 

;:) 

9.,..A I 92 I ~3 G9 13070 

9~'0 1103 I 37 I 75 I Z"DC 

~ 

1, .., ... 
IS)~ 
I:: A, 

~ 

g..c. 1103 I 30 I 7ro 19.380· ~ 

9-D 1102. I 39 73 18.330 

9~E 1111 32 I e>3 I -

E' I 

PENTRATION DATA 
I 2 11 0-D.THIN. 

WALL TUBE. 
.SAMPLER 

Blow1 Per Foot ·I BLOW5/0-?' 
0 10 20 30 40 'N/10 lb. 5LEDGE 

I-lAM MER 

2J I 3/' 
7.'5 /-5 

~·· i'sl 

Ill ZcY I 

f.? I /•5 

lA/ I 20/ I 

/.s 1-5 

1%, -'7.5· 
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WALTER LUM ASSOCIATES I 1019-A UNIVE.RSITY AVENUE • HONOLULU, HAWAII 96814 • PHONE: 990-471 

B ·· L g · · , .... ··· •· ·'· 
0 rt ng .. 0 . . . '. ' ..•... · .. ·. ' BORING rilo.' . fO Shee; No. . of '-,-:-1-i-'-'. """'. 

PROJECT LUNALILO PARK SUBDIVISION UNITY-A Driller WALTER LUM ASSOC.oate 3- 2-~7 

HAMMER: .. 

LOCATION · MAUNALLJA, OAHU, HANAII Field Party MAKAULA, CANTORNA, MF.YER5 
,TMK : 3-9-05 Type of Boring AUGER: (MOBILE) · Diam~. 3" . -- -- -~.· . I.# . . · ·. . . 

Elev. · . .3! + - . Datum .....;;;-;.._,;, ____ _ 

I . Weight . ··. ro . fb. SLEDGE . HAMMER Water Level NOT HICIOUf.-lTE.Rf:ID 

Prop· 

Driii ~it 

SAMPLER:- 2" 0 .D. THIN INALL _· TUBE _ 

c 
:2 

- 8 
"'tJ :.;: 

~ 
DESCRIPTION 

ci z 
.!! 

.,; ·~ 
c 0 
~..; u u .. 

Time -

Date 3-2-'-07 

,; 

~ ·ti 

~ 
8 
~~ 

3 
~u.: 

... 
PENTRATiON DATA 

I 2''o.o. THIN 

.... , 

~~ -~ 
CO
::>V>U 

-= 
ELEV.= 31':t "*~- ~ 

t 
iU 

~ 
ell 

- . -= ~ ... ·c; ~ 
~ 

~..: 
Q 

o"! 
~ ... 

·::;, 

Cit~ 
i"
> 

l
l':ALL TUBE 
5AMPLE.R 

Blows Per Foot 6LD!-'.J5/0.? 
1 

0 10 20 .30 40 W/lOib . .SLEOGE 
HAMMER 

MH 

SM 

ML 

ME.DIUM TO STIFF 
MOTTLED BROWN 
SILTY CLAY 

* 

'Nj DECOMPOSED ROCK 

VERY STIFF 
YELLOWISH BROWN 
SILTY SAI-.ID 
W/ DE.COMP05E.D ROCK 
& GRAVEL 

DENSE, GRAY 
GRAYE.LLY 5AN0 
Wj DECOMPOSED ROCK 

5T!FF 
GRAY15~ · BROINN 
SANDY :SILT 
W/ DECOMPOSED ROCK. 
& GRAVEL 

ELEVATION ESTIMATED 
FROM COl·HOUR PLA"-l 

-
~ 

~ 

-
?-··_ 

....... 

'--

-

-
10 __ _ 

-

-

-

-
!?_ .. _ 

.-

10-A jlc.(Q.I :3<$ 191 _ L?z.oo. __ 

It 

1; 

IO~.B jiC.I I 34 I 91 111100. 

/X•' 

f·' 
~IIIQ-018? I_"LI ~4 
..... 

0 ·' 

.: i(l' 0 

... ~·. 
• C) 11 .· 
·_·;i :·o 
::- . :~ .. 

m 10-fjii'Z_ 13 98 

ry?l 7.5' 

7/ I f3/ I 
/.1) /.5 

%' IJ.5~ 

'20/ I 2~ I 
/..? /.5 

~~I 'XI 
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WALTER LUM ·ASSOCIATES I 1019-A UNIVE.RSITY AVENUE • HONOLULU, HAWAII 96814 • PHONE: 990-471 

Boring Log BORING NO. ~ II Sheet No. of ----""--

PROJECT LUNALilO PARK 5lJBOIVISIQN UNIT )[-A Driller rJALTER LUM ASSOC. Date . 3-J-COT 

LOCATION MAUNALUA •.. OAHU •. HAINAII Field Party MAK.AULA. CANTORNA. GLORIA 

TMK: 3-9-0'5 v. . Type of Boring AUGER (MOBILE.) Dlam. _..:.3~,;·-,..----..------

HAMMER: 
Weight . 10 lb. SLEDGE HAMMtR . 
Drop . -

SAMPLER: 2" O.D.THIN NALL Il!BE 

!i 
~ 

-g "' -- .. ·c ·o .B 
::>U>V 

MH 

MH 

MH 

DESCRIPTION 

MEPIIJM, e>ROV'>!IJ 
CLAYEY SILT 

MEDIUM 
MOTTLED BROWN · 
SILTY CLAY . . 

w/DECOMP05E.D ROCK. 

VE.RY 5TIFF 
TANNISH BROI'IIt<.l 
51LTY CLAY 

DEN5E 
.··GRAYISH BROI'IIN 

GR,AVHLY SAIJD 

. : -~~ . 
'·· ., 

·: . . .. ~ . :. ' . '' . .: : ... 

...... ' ELEY~TtO~: ESTIMATED 
. . FROM CONTOUR .PLAN 

~ 
o£ 

1:·.;·::.:.: 

ra?; 

. c::o'+ * Elev. · .J · Datum --=-----,.--
Drill Bit 

Water Level NOT EN< 

Time -
Date 3-1-CO! 

~ 
0 ol ~ ~ z c • Jti .. !!~ ~~ 
1 ;o.: ljll! 2:-L 

g"! 
c"" ·~ il= g :::1 

II-A 1100 I 21 I. 19 ·~· 

II~&J9~~1 ~J91.8L -

II:~~ 1_9~:2.-L:?~L Lll ~· 

11-D 198 I 29 I 7f, -······-- ----·--·-··· ···-· ·--·- ·- . -·-· 

ll-£.1 _,. 9. 

·:;· 

OUNTE.Rl D 
-··· 

.. ~ 

lL I 
PENTRATION DATA 

~ ~ Blowa Per Foot > 0 10 20 30 

'-

-

2"0.D.THIN 
~ALL TUBE 
5AMPLE.R 
E>LONS/0-'5' 
wj 10 lb. SL£DGE.. 

40 I-JAMMER 

J(., r,,~, ·5 ·5 ·5 

t. 4t ·5' ·5' 

29.''5' 

~r.?' 

!41, 14!, 
1.? /.5 

. '~... . . . . . 

., 

., :' . ' 
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.j 

'1 
:i 
·\ 
:l 

I~ 
.) 
1 ., 

~j 
·1' 
f 
l.-

e 

... ,,~.~ 

WALTER LUM ASSOCIATES I 1019-A UNIVERSITY AVENUE • HONOLULU, HAWAII 96814 • PHONE: 990-'471 

Boring Log 
BORING NO. . I Z . Sheet No. of 

PROJECT LlJNAULQ PARK 5UBDIVISION . UNITY ~A. Driller WALTER LUM ASSOC. Date 2-24 -·<07 

LOCATION MAUNALUA 1 9<\HU, HAWAII 

TMK: 3-9-~ 

HAMMER: 

Field Portv MAKAlllA , C1LOBY , CAD\!YA 

Type of Boring ,A!IGER(McCULLOCH) Diam. __,..._" _____ _ 

I * 
Elev. 54± ·•. Dotum--=. 

Drill Bit 
Weight 10 lb. SLEDGE HAMMER 

D 
Water level NOT ENcjoUI-JTEBE. 

rop - Time -

SAMPLER: 2." 0.0. Tl-fl"-1 lNALL TUE>E. Data 2<24 ... CD1 

! 
B 

1l "" ;_ ·= 
~~tl 

MH 

MH 

~ 
DESCRIPTION * -£ 

ELEV. ::?4± +A 
MEDIUM , BRO~N 
SILTY CLAY 
wj DE.COMP05E.D ROCK. 

:5TIFF' TO VE.RY STIFF . 
·.·MOTTLED TANNISH BRO~N 

SILTY CLAY ... 
W/DE.COMP05E.D ROCK .. 

> DEIJSE 
·DARK GRAY 
GRAVE.LL Y 5At-J0 

,:·.:, 

, .. 
~ . ' 

EUVATION E5l!MATEO 
FROM CONTQUR PLA!-.1 

-
-

..,. 

-
?_1.·· 

-
'-

-

10_. 

-
-
-
;.... 

I?_ 

'-

j 

" t I . PENTRATIO~, DATA . 
6 l . o i.. '2 O.D.THIN 
z d \:! ! u ; WALL TUBE. 
-1 ~ ~ 1i & ~ ,; ::i m ::i sAMPLER 1 

E t 0: :g ~ ~a: § ..: ~ ..: Blowo Per Foot BLOWS/ Q. 5 
~ ;: ot: a ::;, > o 10 20 30 .40 !N/101b.5LEDGE' 

1.\AMM~'R 

4, 
~ -

'4" 12,-AI 104 I 23 184 I .... -

,_,~ 

"'' ' !,>, r: llcl:>lll~ loz I S'2113.000, 

~1112-C \lObi 33 I 79 18850· -

~ I I 

J 1'2-.0 I 112_1 38 .. 181 . I - I --

~ 

::OtJ I.Z::E I 109 I 7 I 10?. I .,.. 
:\· ~ :: 

"7.5' -!.':;I 

Y.?' '%' 

~?~ . '%, 

'·' 

zr.,~ 

,z; I 13/ I 

7.1) '·5 

f' 
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1 j 
J 
~ 
~ 
) 
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j• 
~ 
j·" .• 

·i .. --·-·· ~- : t . .:. 
• ,_ 
t 
i 
~ 
'j 
1 ., 
:j 
"·i 
,j 
;t, 
·' r-· 

~ 
·i 
j ,_ 
'1 
i 
i· 
;. 

r 
J. 
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WALTER LUM ASSOCIATES I . l()l~A UNIVERSITY AVENUE • HONOLI!LU, HAWA11.96814_ • PHONE: 990-471 .. 
: .. · 

.,.· 
. -

Bo'ri ng Log . · BORING NO. 13 Sheet No. I of ----!1 __ 

PROJECT LLJNALILQ. PARK 5UBDIVI51QN UNIT Y-:A Drill.r. !'!ALTER LUM ASSOC. Date 3- 1- G:>7 

LOCATION MAU"--ALUA, OAHU, HAV::JAI! Field Party · MAKAULA, MAIS!5!-Il • GLORY 

TM K • 3 9 05 Type ~f Boring AUGER(McCULLOC.H ~Jam. __..~-
1

_
1 

~----
. -- • ---- - . ' I . * . & MObiLE) 

Elev. 62.5 + · . _ -. Datum _..:::==----...--__,.._,.. 
HAMMER: 

Weight 10 lb. 5LEJ)GE ~AMMER 

D 
- · - -- ·· -- · Water Level NOT ENCpUNTE.REID rop . .. 

, Time -

Drill Bit 

SAMPLER: 2" Q.D. TI-l IN WALL TUBE. _ _ Date ~G7 

t 
PEiJfRATION DATA . 

§ 

] ] 
·- w '==a 
:§~o 

.5M 

5M 

ML 

~ 
DESCRIPTION -E 

. Q. 

'--* .. 
. ELtV. =· ~2..'5 ± + ~ 

MEDIUM DENSITY 
TAI-lt-.!ISH ~ROVI!I-J 
51LTY SA"-10 
W/ DECOMPOSE.D ROC.K . 

OEN5E. 
TANNISH e>ROI-'JN 

-
..,.. 

:-

-'-

SILTY SAND . 
.. W/ DE.C.OMPOSED ROCK 

5_. 
& GRAVEL 

. MOTTLED f>ROW.N 
0E.COMpo5ED ROC!<.·· ... ·. 

YfRY 5T1FF 
YE.LI,.OWISH BROWN 
5ANDY SILT 

11-1/ DECOMPOSED ROC.K 

-

-
-

ICL_ 

-
-
-

-
15 

MOTTLED TAN"-115H BROWN 1 
-

OE.C.OMPOSE.O ROCK 

*·;, 
. ELEVATION E.STIMATED 
. FROM CONTOUR PLAN 

--~ 
li:i 

:1.'6 

~ 
.!! 
~ 

'Jl 

'i! 
2 • 13 
.!l ~ ~ .. ..: ·a at 
~- :e 

"' " . .!l;j 
~..: 
a 

~ i .. ~ . 
1 ~ ~ ~ 
" ..: c ..: Blows Per Foot 
-5 ~ 0 10 20 30 

' ~"1.113-AI 91 I 20 I 7<0 • -

··:W(I· 
t.i' . 

····,~~5199 I_2L.I 82 , -
.1_.1/,i . .. :r !.l 
[~:.11 
V.lft1'3"C 192 I .'28 
~~~,, 
~ /;";tl 

~1111~-DI • I ZZ 

~ 

I~ 

71 

.. - __ I -

iD/~ t3_:E.I 89 I .35 I "~- 1?970. -
19 ;;.~0-

I 2" O.D.TH~N 
WALL TUBE 
5AMPLE.R 
e>LOWS/0-5 I 

40 
'Nj /0 /b. SLEDGE 
HAMMF.R 

~I %1 

/2/ I /OJ f 
/-5 /.7 

IV 20; 
. /.51 .- !.?' 

1%, ~~· 

49.'?1 
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WALTER LUM. ASSOCIATES I 101~A UNIVERSITY AVENUE o HONOlULU, HAWAII 96814 • PHONE: 990·471 

·Boring Log .. ·1.4 · · 1 
BORING NO.- '=t .. Sheet No. of -'---

PROJECT LUNALI[O PARK 5UBDIY/510N UKIIT1fA Driller WALTER . LUM Assoc. Date 2-26 -<07 

LOCATION MAUNALUA, OAHU. HAN AI! Field Party -. MAKAllLA CA.NIORNA, GLORY 

, TMK_!_Q=-9-05 Type of Boring AU~E.R (MOP, It E) Diem._ ... -~·"-...,----
Eiev. · _ _ .30-±:~-_: ___ - __ - Datum'--.;.-"'~------------

HAMMER: 
Drill Bit 

Weight 10 lb. 5LEDGE HAMME.B 
Drop - Water level NOJ El-JC<\?Ul-JTERE . ~ -

SAMPLER: 2 O.D. THIN lNALL TUBE _Date 2-'26-GI 

" 0 
; 
8 ., ; 

~- ·= 
·- ·- 0 CO-
::IV»U 

MH 

MH 

MH 

,•' 

. ' .~. 

~ 
DESCRIPTION 

'*' 
I * i' 

ELEV.= 76± + ~ 

MEDIUM , BRO~N 
CLAYEY 51_LT 
W/IRACES OF 
OEC.OMPOSEb ROCK 

MEDIUM TO STIFF 
TANJ.J151-1. BROWN 
SILTY CLAY . -

_ 1"-1/ DE.COMP05E.D ROCK 

. VERY STIFF 
TANf..II5H BROWN 
SILTY CLAY 
W/DECOMPOSE.D ROCK 

5TIFF 
DARK GRAYISH BRONN 
5ANDY SILT 
'Nj GRAVEL 

* - . ELEVATION E.STIMATED 
FROM C.ONTOUR PLAN 

J 
-l 

5-j 
·'-I 

--1 

!OJ 
_, 

'-1 

~ 
ii:i 

~ .. g. 
Jl 

E 

! l~ I 
PENTRATION DATA 

.: 2' O.D.TH!N 
-..~ ~ J~ 

WALL TUBE. 
" .!..; ~w; SAIYIPL!:.R 

u la'! ~ §~ ~- ;:! Blowa Per Foot '07ows;o.r:;' .. . ,.a. ~a. ;: Q :I > 0 10 20 30 40 
~ IO lb. 5LE.DGE. 
~AMM'.:.R 

~'IIIIHIIII 131 161 1'"0 I ~ I I I I I o/. I 4j, I ·5 ·5 

I 

~ 
I 14-B 1101 141 172. 1%501 ~ I I I I I 4j?l o/.5' 

14.,c 1 ro?> 1 39 1 74 1 ... · 1 -'" 1 I I . I I '5/.?' '1%, 

' 
14-D 11081 ~ 178 17?501 - I I I I I 1o/sy. ~5' 

197 
I - I - I -1 I I I rot 1 '¥. 1 ·5 ·. ·5 
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WALTER LUM ASSOCIATES I 1019-A UNIVERSITY AV.ENUE o HONOLULU, HAWAII 96814 o PHONE: 990-471 

Boring Log - BORING NO. 15 Sh_eet No. of _I:,..__ 

PROJECT -UJNAULQ PARK 5UBDIV!51QN UNIT Y.-A Driller WALTE.R LUM ASSOC. Date ;;;.., I <07 

Drop - Water level NOT E\,40.UNTEBJE.D 
Time -

LOCATION MAI!NALUA , OAHU, HA~Ait Field Pirtv MAKAULA , RACUYA , GLORY __ 

. JMK : 3-9-0? . Type of BorlngAUGER(McCULLCX:H blam. 3
11 

I * & MOBilE.) -"'::..,_ ___ ___, 

HAMMER: Elev. 72. + Datum ------

Weight·. 10 lb. SLEQGL.HAMMER. _ Drill Bit 

SAMPLER: 2" O.D. THIN ~ALL TUBE. Date 3-1-101 

c: 
~ 
g , .:;: 

~:=·a 
C:O
:l~V 

MH 

ML 

1. ,_·,. 

-···' 

DESCRIPTION 
~ 
-= 

MEDIUM 1 BROWN ., 
SANDY. 51L T . . 
W/DECOMP051:,D Roc.K 

I 

MEDIUM TO STIFF ·· 
MOTTLED TAN"-1!5H BROWN 
SILlY CLAY 
W/DECOMP05E.D ROCK 

. VERY STIFF 10~ .• 
YELLOWISH BROWI-J 
SANDY SiLT. 
'Nf DECOMPOSED· ROC.K 

_, 

-
I -

1'5--l 

'<; 

* E.LE.VATION ESTIMATED 
fROM COI-lTOUR PLA!-.1 

.__;-· __ .: 
··.· .. -, 

,;· • I PENTRAT!ON DATA . 

i; 
..: E .. 2"0.D.THIN 

z ~ & .; .!3 G'l NALL TUBE 

.! ~ ~ ~ ~ ..; ..: ..: ~ ...: . SAMPLER 
a. . ~ . v c: "' "' . Bl.O 5/0 I 
E t A: ~ *- i!.':'..: § ..: ~ ..: Blows Per FC>ot \\1 ·5 .. ~ c ::~ > o 10 20 30 .co f'l/10 lb. 5LE.DGE 
"' 1-!AMME.R 

I I I I I t,, 
·? %' ·5 

I !A 

1 
I?:B !too I z3 jer··· 1 ~ 1 _ 1 I 1·· I I f., ·5 '?.': I .5 
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TABLE. I -A - SUMMARY OF LABORATORY TEST RESULTS 

~ 

3' .3 ... 4 .. ·')c - 2·> . . ·~· 

3..:~ 3.:.C .· ~-E· ?-A* ?.:.C 

;l-tl ''G'-7' 12'-110.2' SURFACE G'-7' 

BORING NO. 
I SAMPLE No.··· 

DEPTH BELOW SURFACE 

YELLOWISH BRciW!-l LIGHT BROWN. LIGHT BROWf..l BROWN 
5At-JDY SILT SILT W/TRACf5 GRAYISH BROI'l!-1 CLAYEY SILT SILTY SAt-.iD 

DESCRIPTION 

GRADING ANALYSIS 
(io Passing) 

Sieve 
1" 
%'' 
1/:4 
4fol0 
1f.20 
4/:40 
4F100 
4F200 

ATTERBERG LIMITS 
Air Dried or Natural 
Liquid Limit 
Plastic Lim:it 
Plasticity Index 

Dilatancy 
Toughness 
Dry Strength 

UNIFIED SOIL CLASSIFICATION 

SPECIFIC GRAVITY 

EXPANSION AND CBR TESTS 
{Surcharge-51 P.S.F.) 
Molding ~bisture Content, % 
Molding Dry Density, P.C.F. 
S~ell upon saturation, % 
CBR at 0.1" Penetration ('7o) 

COMPACTION TEST 
{MSHO T .. l80-57 Method_6_) 
Dry to Wet or Wet to Dry 
Max. Dry Density (P.C.F.) 
Optimum Moisture (%) 

* DISTURBED SURFACE SAMPLE 
TAKEN ADJAC.E.NT TO BORII-IG 

W/DECOMR:lSED ROCK OF DEcOMPoSED SANDY SILT W/DEC.OMPOSW .J:!lGRAVE.L 

NATURAL 

ROCK ROCK 

NATURAL 

J.QQ 
J..QQ 
3..ad 
-96.z 
93.7 
9/.3 

.88.3 

.a4...4 

NATURAL NATURAL 
w 

!OQ 
97.G 
93.7 

~ 
11.d 
<O,:Z..? 

.21-1 
:1;3.4 

NATURAL 

NON- PLA5TIC NpN., PLA5TIC. NON-PLA5TJ(, .41.. NON-PLASTIC 
"-. 

VER~ QUICK 

VEB::£5LI~Hf 

VERY SLIGHT 

Ml 

16 

VERY QUICK VE8,YQUICK SLO~-MED YEB.:l QU!~!5 
VERY SLIGHT VERY SLIGHT M~QlUM VER::£ Sl.!Cii!:;IT 
VERY SL!GI4T . VE.HY SLIGI-tT - YE.RY SLIG14T 

Ml ML MH 5M 

2..29 

_M.I 
61. 2. 

ti 
~ 

A 
DRY TO 1'-JEJ 

.8±& 
37.0 

WALTER LUM ASSOCIATES 

CML. sTRUCTURAL. SOILS ENGINEERS 
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TABLE I-B - SUMMARY OF LABORATORY TEST RESULTS 

BORING NO. 
SAMPLE NO. 

' ' 

DEPTH BELOW SURFACE 

DESCRIPTION 

GRADI~G ANALYSIS 
(% Passing) 

Sieve 
1" 
%" 
f/:4 
ffolO 
1/:20 
1/:40 
1fo100 
1fo200 

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

Dilatancy 
Toughness 
Dry Strength 

UNIFIED SOU. Cl,.ASSIFIC~TION 

SPECIFIC GRAVITY 

EXPANSION AND CBR TESTS 
(Surcharge-51 P.S.F.) 
Molding ~misture Content, % 
Molding Dry Density, P.C.F. 
Swell upon saturation, % 
GBR at 0.1" Penetration ("i'o) 

· COMPACTION TEST 
(AASHO T-180-57 Method A ) 

' . --

,8 
8-A* 

SURFACE 

BROWN 
CLAYEY 5\LT 
M;28NO' 

roo 
roo 
97.~ 
9(0.2 
93.2 
90.7 
82.2. 
78.9 

NAIURAL 

~ 
~ 
~ 

- MEQ!UM 
SLJGf-IT-MEp 

SLIGHT 

MH 

2_,5\ 

;18.3 
0G.J 

LA 
li2. 

A 
• Dry to l-Je t or vJe t . to Dry . WEI TO DRY .. 

Max. Dry Density (P,C.F.).. <08.! · · 
: Optim).Jm Moisture (%) >: } . 48.0 

···:JF .. 
·.DISTURBED SURFACE .SAMPLE 
·TAKEN . ADJACEI-IT TO OORING 

·7, 

8. 8 !0 ___.14: 
B~B .8-C 10-D ~~-8* 

.. '.3'-4' r;d-\oJj' 9'-r~ SURFACE. 

·MOTTLED YELLOWISH BROWN BROWN 
TANNISH BROWJ.J TANNISH BROINN 51 TY 5AI-JD CLAYEY SILT 
SILTY ~LAY 

NATURAL 

22 
32 
24 

VER:f 5LOW 
MEDIUM 
SUGI-li-MED. 

MH 

-

. ·.i 

, .. 

SILTY .Cl8X W GRAVEL 
&. DECOMPOSED 
ROCK 

_jQQ 
__LQ_Q 

94.8 
20.3 

'82.3. 
70.2 
21-2 
4l:.Q 

NATURAL t-IATURAL 
20 -
4Q l:::JQ!:::!-PLASTIC 
10 "' 

5LOIN VERY QUICK 

5LIG11T -MED. VE.RY Sli~!:IT 

SLIG 1-li- ME.Q. VERY 5LIG14I 

MH SM _ 

- -

W[TRACESOF 
DECOMPOSED 
ROCK 

NATURAL 
__.2.2 

30 
r9 

MEDIUM 

ME.DI!JM 

MH 

ZM 

22.10 
89_.r 

'·.4 
l.4..J2 

!J. 
WET TO DKY 

95.0 .. : ... 
. 25;')_ < . 

· ..... WALTER LUM ASSOCIA~E~ . 

CML, STRUCTURAL, SOILS ENGINEERS 

,· 
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20 -

10 

I 0 
0 

.... I 
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1/1··· 

x/~ 
s~5 

". ~ -k ?-A* 

1/ 8·C 
CL - ML7 

[7 IML 
.. I I 

20 30' 40 50 60 70 

' 

• '*' I 
6-A 

I l 
I I 
I MH & l ~H 

I 
I 

. . I I I I I 

80 90 100 110 120 130 

Liquid Limit 

P L A S T I .C I T Y 

DISTURBED 5URFACE. SAMPLE. 
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GENERAL TESTING METHODS 

EXPLORATORY BORINGS AND S.AMPL ING 

.Method for soil investigation and sampling 
by auger borings (Tentative)' 

Method for thin wall tube sampling of 
soils (Tentative) 

Method for penetration t~st and split 
barrel sampling of soils (Tentative) 

. LABORATORY TESTING 

GrB:ding Analysis 

Sieve analysis of fine and coarse· 
aggregates 

Amount of material finer than 
No. 200 'sieve iri aggregate 

Atterberg Limits 

Determining the liquid limit of soils .· 
... Modified as follows: S4bstitute . 

··•· ... · < · Casagrande grooving tool. Tests 
' CO'Qducted from natural moisture 

content unless noted otherwise. 

Determining the plastic limit of soils 

Calculating the plasticity index of 
soils 

Specific Gravity 

Specific gravity of soils 
· Modified as follows: 500 l-11. Pycnometer 

Expansion and CBR Tests 

Expansion test and California Bearing 
Ratio (CBR) 

Compaction Test. 

Moisture-Density relations of soils 
using a 104F rammer and an 18" drop 

Unified Soil Classification 

i·, 

ASTM Designati~n: D 1452-6J:I, '· 

ASTM Designation: D 1587•63T 

f\.STM Designation: D 1586-64T 
'•,, 

AASHO J.)esignationr T 27-60 

. AASHO Designation: t 11;;,60 • · 
'· ' ·' . ~ 

·, 

,', ·. 
~:- . ·. 

. ' . . 

Desig~ ti~m: 
•'' ··.:,· 

·AASHO Designation: T 90-56 

AASHO Designatio~): T 91-54 

AASHO. Designation: T 100-60 .· 

Section VIII - TM 5-530 
''Materials Testing" by Headquarters, 
Dept. of the Ai1uy 

AASiiO Designation: T 180-57 

Des.ignation E-3 from "Earth 
Manual" by the United States 
Department of the Interior 
Bureau of·Reclamation 
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