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BOUGAINVILLE INDUSTRIAL PARK OFF-SITE SEWERS
SOIL EXPLORATION REPORT

HALAWA EWA, OAHU, HAWATI
TAX MAP KEY: 9-9-02: 2 3, 18 & 25

To: :
COMMUNITY PLANNING, INC. .

WALTER LUM ASSOCIATES, INC.

_ CIVIL, STRUCTURAL, SOILS ENGINEERS

APRIL 11, 1975
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) WALTER LUM
EDWARD WATANABE
EZRA KOIKE

WALTER LUM ASSOCIATES, INC.

30.!0 WAIALAE AV! HONOLULU, HAWAII 96816 - 'I’EL. 737-793‘

CIVIL, STRUCTURAL, SOILS ENGINEERS
July 29, 1975

MR. GEORGE HOUGHTAILING
. Community Planning, Inc.
- 700 Bishop Street, Suite 608
N Honolulu, Hawaii 96813

Dear Mr. Houghtalllng.

.Subject: Addendum No. 1 to Bouga1nv111e
S - "Industrial Park Off-site Sewers
Soil Exploration Report ’
Dated April 11, 1975
" -Halawa, Ewa, Oahu, Hawaii T
" Tax Map Key: - 9 9-02: 2, 3, 18 & 25

It has been brought to our attention that the proposed sewer 11ne will

WALLACE WAKAHIRO. = =~

cross over an existing Navy utility tunnel near ‘Boring No. 8. The pr0poseddiﬂ-.ig ;

esewer 1nvert w111 be -about 8- 1/2 ft above the crown of the tunnel.

. Boring No. 8 whlch may be about 10 to 20 ft from the tunnel 1nd1cated
‘mudrock -down to about the crown of the tunnel then underlaln w1th stlff
clays.' : : : :

It is our understandlng that the tunnel at the cr0331ng .is 11ned. The'fA ,
. tunnel llnlng in the vicinity of the sewer line cr0531ng should be observed -
and evaluated for the proposed construction. Based on the evaluation, the -
“ tunnel 11n1ng may have to be re1nforced. : ' ' o
The sewer 11ne should be jacketed or relnforced to span across. the tunnel.
The contractor should be adv1sed to exercise care when worklng near ‘the
tunnel. Blasting or excavation procedures that may disturb the in-place
mudrock should be av01ded to reduce p0551b1e damages to the tunnel. -
o Respectfully submltted
WALTER LUM ASSOCIATES, INC.
R N DS

EzZra Koike

“EK:vl.L



WALTER LUM
EDWARD WATANABE

, EZRA KOIKE
: WALLACE WAKAHIRO
%1 3030 WAIALAE AVE., HONOLULU, HAWAIl 96816 ¢« TEL. 737-7931

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

April 11, 1975

- MR. GEORGE HOUGHTAILING

* Community Planning,  Inc. C
700 Bishop Street, Suite 608
Honolulu, Hawaii 96813

Dear Mr. Houghtailing:

Subject: Bougainville Industrial Park
Off-Site Sewers
Soil Exploration Report
(for sewer pipe bedding design purposes)
Halawa, Ewa, Oahu, Hawaii o
Tax Map Key: 9-9-02: 2, 3, 18 & 25

Transmitted herewith is our soil exploration report for the design of
the proposed Bougainville Industrial Park Off-Site Séwers at Halawa,
Ewa, Oahu, Hawaii. :

This report includes a Boring Location  Sketch, boring logs, laboratory
test results, recommendations and limitatioms.

Respectfully'submitted,
" WALTER LUM ASSOCIATES, INC. .

"By ém %

Ez¥a Koike

FM/EK:vl
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BOUGAINVILLE INDUSTRIAL PARK OFF-SITE SEWERS
~SOIL EXPLORATION REPORT

HALAWA, EWA, OAHU, HAWAII
TAX MAP KEY: 9 9-02: 2, 3, 18 & 25

SCOPE OF EXPLORATION
The purpose of thlS soil exploratlon was to evaluate general $0il conditions
for design considerations for the proposed Bougalnv1lle Industrial Park

UOff—Site Sewers at. Halawa, Ewa, Oahu, Hawaii..

This report includes field explorations, labOratbry tests, general pipe -

bedding design recommendations and limitations.

FIELD EXPLORATION

Nine exploratory borings were made along the proposed alignment. ' The
approximate locations of the borings are shown on the Boring Location

aSketéh.

Borihgs were made with 4—in§-diameter augers using tungsten carbide drag
bits and finger type bits. Soil samples-wére recovered with 3-in. thin-
wall tubes and 2-in. standard split spoon samplers driven with a 140-1b

‘hammer falling 30 inches.

LABORATORY TESTS

Laboratory tests included: natural water content and density, unconfined
5 .

cOmpressioﬁ, laboratory vane shear, Atterberg limit,zgrain—size analysis,

triaxial and consolidation.



SOIL CLASSIFICATION SYSTEM

Soil samples were visually observed and subjected to appropriate tests
in the léboratory. Based on Visual,obserVationS and labdrafory tésts,
the soil descriptions given on the boring logs are generally made in -

accordance with the "Unified Soil Classification System."

| GEOLOGIC AND_SOILVCLASSIFiCATIONS BY OTHERS
"From a review.of geblogicjlitérature and the U. S. Soil.ConServation
"Service maﬁs of the area, the soils are generally described.by.oﬂhers
as follows: | R |
-Stearns, H. T. and U. .S. Geological.SurVey, "Geolqgié and
Topographic Map, Island of»Qahu," USGS 1938:
Qht :- (HOnolﬁlu Volcaﬁic Serieé)
vConsolidated gray; laVenderrand brown -bedded
only slightly:permeable deposits of_basic

vitric - crystal - lithic tuff

 vUL S. Soil Conservatibn Serice, "SOil.Sufvéy of Isiands of
) Kauai, Oahu,.Maﬁi, Molokai and Laﬁai, étate ofjﬁawaii3"
Augusﬁ‘l972:. |
MdB - Mak&lapa clay, 2 to 6% slopes

Unified Soil Classification - CH

KTKE‘f’Kokokahi'very stony clay, O to 35% slopes -

Unified Soil Classification — CH

rRK - Rockland



GENERAL SITE CONDITIONS

A sewer line about 3,600 ft in length is‘proposed from BougéinVille;Road."
(under construction) to Salt Lake Boulevard. The route crosses. the back
(westerly) portions of Hale Keiki School, Radfofd.High-School and Makalapa

Elementary School grounds.

A 30-ft wide energy corridor and the prbposed H-1 Freeway are located on
the west side of the. proposed route. A shallow unlined ditch generally v

xlfollows alongside the freeway and energy corridor.

A 30-in. Navy water line, some sewer lines and drainage culvefts cross
portions of the site near Hale Keiki School. Some highway construction
work was in progress south of the Hale Keiki school grounds during the

field explorations.

The‘rgute crosées a depression behind (west) Hale Keiki Schqol.and
Radford High;School,  Some wapér Vas ponded in-localiied‘pockets during

' the field exploration. Several mounds dfbmisCellaneous>soils, bOulders;
etc.‘wefe stockpiléd aldﬁg tﬁis secfibh;' An.earth surcbarge about 10 to.
12 ft iﬁ height was noted in the‘H—l Freeway right-of-way abbutv75 to

100 ft west of the pfoposed sewer.,

A trdck field, bleachers, floodlights, classroom building, parking lot,
‘basketball cou:t, Navy water lines and some cbncrete étructures occur
aleng the propoéed route in back of (west) Radford.HighiSchool'and

‘Makalapa Elementary School grbunds.



® INTERPRETATION OF SOIL CONDITIONS

From the field exploration and laboratory test results,' the soils encountered
in the borings may be generally approximated as follows:

g—_i & B-2 (Fills over mudrock)

Surface fills of clays, sands and'gravels to about 8 to 9 ft,
then -dense silty sands and»mudrock.td about 25 to 30—ff, the

depths drilled.

B-3, B-4, B-5, B-6 (Fills over soft clay deposits)

Surface fills of clayey‘silty materials mixed with sand, -
graVel, cora1 and occasional boulders about 5Ato 10 ft thick,
then soft clay.deposits to about 25 td 30 ft or more. .Below

T » ‘this, stiffer materials of clay and/or decomposed mudrdék ?)
0 . o were hoted.

B-7, B-8, B-9 (Fills over mudrock)

Surface fills of ‘clayey silts, sands and gravel to about.
'_3 té 7 ft, then dense siltyvsands.and<mudfoqkvto about 38 to

~ 42-ft depths.

In Boring Nos. 7 anda8, stiff brown clay and silty sand
were noted below the mudrock to about 46 to 50 ft, the depths:

“drilled.

Water was noted in Boring Noé. 3 thru 6 at about 5 to 25-ft depths during

the field explorations.



Variations to the above soil conditions are to be expected between
“borihgs'and.in'localized areas. For more detailed descriptions of soils

ehcountered-in-the'borings, refer to the boring logs. -

DISCUSSION AND RECOMMENDATIONS
+A 12-in. diameter gravity~flow sewer line about 3,600 ft in length is

proposed.

The profile of the ground starts about elevation 52, slopes genérally
to about elevation 33 about the middle of the line, then rises to elevation
64 for most of the lattek half of the line. The ground slopes down to

. about elevation 25 ft at the end of the project..

© The invert of the sewer line generally varieé from about elevation 34 ft
at the beginning (Bougainville Road) to ébout-elevation 24 ft at the end

(Salt Lake Boulevard).

:The'depth‘to the pipeline will be about 13 ft at the beginning of the
Bougainville Road to a3feﬁ.feet along the depressed area of the middle

section and deepens to about 35 ft at’the ending half of the'project.

At the beginning (from about 341 to B—z), the inVert»of the pipéline .
will probably be in dense silty sands énd mudrock. In the middle (B-3
ﬁh;u BfG)) the pileline'will.probably be iﬁ soft to medium clay soils.
In the ending one-third of the broject, the iﬁverp‘of the pipeline will

_probably be in mudrock or dense silty sands.



." A . For about one-half of the,proj'ect,-about*'the middle- of the route, the
invért of the sewer line Qill be in‘soft.clays. Settlements of sevéral
inches to over a‘fOOt may occur in this area depending what loads afe o
‘pladed over thé,line‘atjfhe gféund'sutfade. Also,_thé liné may Be

'  distﬁrbed from consfruction aétivities next dodrvalbng the enérgy

corridor.

General Design Guidelines
The sewer line will be in mudrock at. the beginning, then - -

soft mud and end in mudrock or dense sands. 

BécaﬁSe of the hard and soft,materials,vthé;sewer lines
'should bechﬁétructed with flexiblevjoints, partic@larly
: A . wheré the lines are‘connécted to seWefﬂménholesf

;Whére the sewer is underlain with sbft clay‘deposits; some
waviﬁg:bf‘the line from differeﬁtial settlements are
:antigipated, particularlf.where the ﬁnderlying mé£eria1‘
transitions from the soft depositS'té dense silty sand and
‘mudrock fofmatioﬂs. Inigeneral, the seﬁer'liné profilev |
should be steep so that the .overall line wouid function

even with some localized sags or dips.

If grading work, particularly the constructioh'of fills

are planned along the sewer line route, it should be done

as ‘soon as praéticable over the soft area to allow time for.



the ground to consolidate and settle prior to the start of
pipeline cdnstruction. .Preferably, a surcharge should be
placed over the sewer easement prior to the installation of

" the line.

Becausé bf poténtial slope‘cfeep, manholes should generally

-be avoided on or near tops of -slopes. -

Subbase for Sewer Line

In general, because the soil conditions would véry'along the
proposed .route, the subbase thickness should be adjusted

-according to the material below the sewer invert.

“>Gui&elines.fqr-the fhickness of the subbase may be as follows: -

Material below invert : ‘ Subbase thickness
~ Soft clayey silty soils '3§i in.
Gravel, bduldérs; mudrock 6+ in.

or decomposed rock

The granular materials for the subbase should'gehérally be
equivalent to base course rock, 1-1/2 in. to dust sizes. The
fines passing the No. 200 sieve should be less than about 15%

~of the fraction passihg the 1—in._sievé.

If the contractor's excavation and dewatering methods'weaken or

disturb the subgrade, the above thickneséeS'should be increased.



Provisions should be made in the contract documents to ailow‘
for local adjustments fof-sqbbase in the'fiéld where-SOftjor

weak spots are encountered during construction.

Pipe bedding

In general, crushed rock cradle or concrete cradle‘;
may be considered over the éubbase. A crushed rock

cradle would be preferable, -

In general, the sewer4piperéhou1d be set in a bed
of granular materials beginning from aboﬁt<6fiﬁ;
_Below phé pipe‘invert'tb about 1 ft over the top

of the pipe.

The granular materials should preferably be
equivalent to base course rock, well g;aded from
about 1-1/2 to 0 in. with less than about 15%

passing the No. 200 sieve.

Backfill
Backfill above the pipe may be made with soils
‘compacted to about 90% of AASHO T=180-73I if

fine-grained soils are used.

Where water is encountered, the backfill haterial
should be constructed with fairly well—gta&ed
:grénular materialsf The granular materials may'be
vplaged by sluicing with water, provided there is -

good drainage for thevwatef to flow.



Construction Considérations

Care should bé'exeréiéed-whenvworking‘hear existing Utilities,
- particularly along the éﬁe;g§ corridorlwﬁefe 611 and gas lines
are-loéatgd and_near Navy water méins'bf Bdfing Nds. 1 and.8,
Caqtion shduld be taken and.support perided~to'miﬁimige'

. damage to existing‘buildings,;walls; fehcés and utiiity.1inés ,
that are’located mostly along'the‘deVelopéd sectioﬁs'qf the

school'grounds; Some underpinning may be required.

Work should also be coordinated with the respective utilities

to minimize damages and interference with. their operations.

Support at excavations in'soft area

The excavation‘depths will vary from shallow to
fairly deep. The sidewalls of the excavations
in the soft clayey deposits should be well

‘supported.

To'minimize_sgttlements if sheeting or soldier
" piles are used, the poftion of sheets or soldier
v piles that extend below the top of the sewér line

should be left in placé. (See Figure 1.)

Dewatering
Water was generally noted over the soft deposits at the
middle portion at various elevations. Some dewatering'will

probably be done to.install the sewer line.

MUNICIPL LIBRARY, REEORQS IASMT & BOOYSTORE

Candtres
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~Unforeseen Conditions

Becéuse of the variability of soil‘deposits,_site
impro?éments, design aﬁd éénstruction techniques, conditions
may bg eh¢ounte;éd that cannot be foreéeen Qith even the_moéf
exhaustivé studies of‘site aﬁdbproject conditiqns. Theée

. unforeseen conditions should be reéOgnized when ehcountered.
"and then evaluated so that the‘desighs'or the éonétructidn‘

methods may be modified‘adcordingly, if nécessafy.

Unforeéeen pr.undetected'conditions suqh as soff spots,
existing utility trenchés; undergroUnd_struétures,‘bdulderég
expansive soil poékets or seepage water;‘etc., may occur ini
‘localized areas and will have to be adjusted aﬁd éorrectéd

in thé field. as they are detected.

- 10 -



BORING LOGS -

The stratlflcatlon 11nes 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. :

Whete a parenthesis "(MH)'" is used, the: 5011 sample was c1ass1f1ed
by visual observatlon of the sample recovered ' : ‘

Where no-parenthesis "MH" is used, the SOil sample was classified.
from either the Atterberg limit or grain-size analysis test results.
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LIMITATIONS
Inigeneral5 sbil formations aré commonly erratic and rareiy unifo?m or
.regular; The'boring:logs indica€g.thé gpproximate Subsurfacé soil
condifions encounteréd only at thé drili holes ﬁhefe-the bqrings'wéré
ﬁédevat:the tiﬁés deéignatedfon thé logs and'méf nbt.fépresenticonditions
at other'lécations or af'other.dateg.‘ Sdil conditiohs and watervlevels
_ﬁay‘change with the paSsage1of time éndlconstrucfion_methods or improve--

ments at the site.

During construction, should subsurface conditions much different from
" those in the borings be'observed, eﬁcountered; or otherwise indicated,
we should be advised immediately to review ot reconsider durvreéqmmen—'

dations in light of the new developments.

If there is‘a.substaqtial lapse of time between the submission Qf this
»reportwand'thé start of work at the'sité, or if coﬁditiohs have changed
“due to natufél causes, plan changes, or cbnspructioﬁ operations at or
adjacent’tq the site, it is recommended fhat this report be réviéwed.to.
ﬂetermine the apblicability of the'repommendations'considgriﬁg the time
lapse, changed conditidhs, and changes in the state of £he»art,of‘soil 

engineering.

Our professional services were performed, findings obtained and
. recommendations prepared in accordance with generally accepted engineering -
practices., This wartanty is in,lieu of dall other warranties expressed.or

implied.




