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Honolulu. T. H., January 28, 1929.

Legislature of the Territory of Hawaii,
Fifteenth Regular Session, 

Honolulu, T. H.

Gentlemen :

The following report on the feasibility of a tunnel from Kalihi Valley 
through the Koolau Mountain Range, is submitted in accordance with the 
provisions of Act 210 of the 1927 Session of the Legislature of the Terri
tory of Hawaii.

It should be noted that this investigation and report include possible 
alternate tunnel projects through the heads of Nuuanu and Manoa Valleys. 
This additional work was done at the direction of this Commission in order 
to compare the feasibility of the proposed Kalihi tunnel with the feasibility 
of other possible tunnel sites which might prove advantageous to the pro
posed Kalihi project.

The conclusions are that any vehicular tunnel project designed to con
nect Honolulu with windward Oahu is now, and will in the near future be. 
infeasible, as shown by the report and as briefly covered by the letter of 
transmittal to this Commission by its Chief Engineer.

Respectfully submitted,

HONOLULU SEWER AND WATER COMMISSION,

FRED. T. WILLIAMS.

C. CAMPBELL CROZIER. //



Honolulu Sewer and Water Commission

Honolulu, T. H., January 28, 1929.

Chairman and Members,
Honolulu Sewer and Water Commission, 

Honolulu, T. H.

Gentlemen :

I am submitting herewith, in accordance with the provisions of Act 210 
of the 1927 1 legislature of the Territory of Hawaii, a report by G. K. Har
rison, Division Engineer, on the feasibility of a tunnel from Kalihi Valley 
through the Koolau Mountain Range. I have carefully reviewed this 
report and concur in the conclusions contained therein.

Act 210 provides that this investigation, with plans and estimates of 
cost, be made jointly by the Board of Supervisors of the City and County 
of Honolulu and this Commission. In accordance with an arrangement 
made with the Board of Supervisors, the entire investigation with all plans 
and estimates has been made by this Commission.

It will be noted that field investigations and studies of existing and 
estimated future traffic, the design and costs of mainland tunnel projects, 
the estimated costs per “ton mile” and “passenger vehicle mile," etc., have 
been made in considerable detail.

The estimated installation costs with annual fixed and operating • 
charges are as follows :

(1) Kalihi Tunnel, 5,000 feet long, with 7% miles of 
highway approaches, ventilating plant, etc.

(a) Estimated installation cost ...................... $ 4,680,000.00
(b) Annual fixed charges on

5 per cent—30 year bonds,
0.0678 X 4,680,000 .......... ............................... 317,304.00

(c) Annual operating and mainte
nance charges .................................................... 54,200.00

(d) Total annual fixed and operating
charges .............................................................. .

(e) Total vehicles operating daily between
Honolulu and points west of the Pali 
(Kaneohe, Hauula, etc.) in November

371,504.00

1928, about ........................................................... 768
(f) Estimated total vehicles which would 

operate daily between Honolulu and 
points west of the Pali (Kaneohe, 
Hauula, etc.) in 1945, about.....................  1,405



(2) Nuuanu Tunnel, 4,700 feet long, with about 
one mile of highway approaches, venti
lating plant, etc.

(a) Estimated installation cost $ 3,930,000.00
(b) Annual fixed charges on 5 per cent-30

year bonds, 0.0678 X $3,930,000................. 266,454.00
(c) Annual operating and maintenance

charges—Approximately same as Kalihi 54,200.00
(cl) Total annual fixed and operating charges '$
(e) Total vehicles operating daily over the

Nuuanu Pali, both ways, in November, 
1928, about ......................................................... 1,383

(f) Estimated total vehicles which would
operate daily over the Nuuanu Pali 
in 1-945-, about....................................................... 2,531

320,654.00

(3) Manoa Tunnel, 6,000 feet long, with about 5 
miles of highway approaches, ventilat
ing plant, etc.

...............................$ 5,260,000.00(a) Estimated installation cost
(b) Annual fixed charges on 5 per cent-30

year bonds, 0.0678 X $5,260,000.................
(c) Annual operating and maintenance

charges ............................................................ .....
(d) Total annual fixed and operation charges
(e) Total vehicles operating daily between

Honolulu and points east of the Pali 
(Kailua, Waimanalo, etc.) in Novem
ber, 1928, about..................................................

(f) Estimated total vehicles which would
operate daily between Honolulu and 
points east of the Pali (Kailua, Waima
nalo, etc.) in 1945, about..............................

356,628.00

57,500.00
$ 414,128.00

615

1,125

The estimated savings to all traffic which could use the proposed 
Kalihi and Manoa tunnels, instead of the existing Nuuanu Pali or other 
routes, in 1945, have been calculated on the basis that the estimated traffic 
in 1945 would be the average for the 30-year bond period required to 
amortize the installation cost of a project begun in 1930, and also on the 
assumption that the future population of windward Oahu and the traffic 
between Honolulu and the Koolau side of the Island will increase, prob
ably. in about the same ratio, as the estimated population of Honolulu.

The traffic count taken during the period September-November, 1928, 
showed a daily average of 1,383 motor driven vehicles over the Nuuanu 
Pali, in both directions, and of these vehicles 768 operated between Hono
lulu and points west of the Pali (Kaneohe, Hauula, etc.) and 615 between 
Honolulu and points east of the Pali (Kailua, Waimanalo, etc.).

It was estimated that by 1945 an average of about 2530 vehicles daily, 
and about 920,000 annually, will pass over the Nuuanu Pali and of these 
about 56 per cent will proceed between Honolulu and points west of the 
Pali (Kaneohe, Hauula, etc.).

This estimated traffic of 1945 is 183 per cent of existing traffic, as de
termined in the latter part of 1928 by actual traffic count and as described 
in the report, and on this 183 per cent basis the maximum saving to traffic.
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should all estimated traffic use the proposed Kalihi tunnel between Hono
lulu and points west (Kaneohe, Hauula, etc.) of the Pali, instead of the 
existing Nuuanu Pali, would he between $100,000.00 and $110,000.00 
while the estimated annual fixed and operating charges would be about 
$370,000.00

In similar manner the estimated saving to traffic which could use the 
proposed Manoa tunnel, instead of the existing Nuuanu Pali, would be 
between $20,000.00 and $25,000.00, while the estimated annual fixed and 
operating charges would he around $400,000.00

Considering the feasibility of any of these proposed tunnel projects 
from the viewpoint of existing traffic the proposal is still more hopeless.

The data, above referred to, pertaining to the possible Kalihi and 
Manoa tunnel projects demonstrate the infeasibility of any vehicular tun
nel project designed to connect Honolulu with windward Oahu in the 
near future, from an engineering viewpoint.

Looking at the problem from the viewpoint of public welfare, or 
safety, there also seems to he no justification for this project in the near 
future for. as pointed out in the report, the existing unsatisfactory width, 
alignment and gradients of the Nuuanu Pali highway from the top (1,180') 
down to the Kailua-Waimanalo junction (650'),—a section now about 
6,000 feet long.—may be corrected by widening and realignment, or even 
by rebuilding it entirely, with the necessary increased length,—at much 
less cost than that of any tunnel project through the main ridge.

It is recommended that the 1929 Legislature of the Territory of 
Hawaii be advised that the Commission is of the opinion that the tunnel 
project covered by the provisions of Act 210, S. L. 1927, is infeasible.

Respectfully submitted,

Chief Engineer.
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Honolulu Sewer and Water Commission

THE FEASIBILITY OF A PROPOSED TUNNEL THROUGH 

THE KOOLAU MOUNTAIN RANGE

By

G. K. GARRISON, Division Engineer

AUTHORITY

Act 210 of the 1927 Session of the Territorial Legislature provides:— 

“SECTION 1. The Board of Supervisors of the City and County of Honolulu 
and the Sewer and Water Commission of the City and County of Honolulu 
may jointly examine into the feasibility, make the necessary suiveys and 
plans and estimates of costs, upon a tunnel through the Koolau Range, 
commencing in Kalihi Valley, and report to the 1929 Session of the Legis
lature of the Territory of Hawaii. The said Board of Supervisors of the 
City and County of Honolulu is hereby authorized and empowered to 
appropriate for such purposes the sum of ten thousand dollars ($10,000.00) 
from either the general fund and/or the permanent improvement fund of 
said City and County, the expenses, however, of such survey to be appor
tioned between said City and County of Honolulu and said Commission in 
such manner and amount as they shall agree upon.”

Tn accordance with this Act the following report relative thereto is 
submitted.

COOPERATION

Act 210 provides that this investigation, with plans and estimates of 
cost, be made jointly by the Board of Supervisors of the City and County 
of Honolulu and this Commission. In accordance with an arrangement 
made with the Board of Supervisors, the entire investigation, with all plans 
and estimates, has been made by this Commission.

interpretation OF ACT 210

This act authorizes the City and County of Honolulu and this Com
mission—“to examine into the feasibility, make the necessary surveys and 
plans and estimates of costs, upon a tunnel through the Koolau Range, 
commencing in Kalihi \ alley ... It is to be noted that the Act 
does not specify the type of tunnel but it is our undei standing that a 
vehicular tunnel (with possible water development therein) was intended 
and the investigation, surveys, plans and estimates of costs have been 
made on this assumption.
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» It has also been assumed by the Commission that this Act also
authorizes the investigation of other possible tunnel sites in order to 

> detei mine whether the proposed Kalihi tunnel would be economically
equal 01 supenoi to other possible tunnel or “open’’ routes from the 
traffic viewpoint. Accordingly the feasibility of a tunnel through the 
Koolau Range from upper Kalihi Valley has been investigated in com
parison with the feasibility of other possible tunnels through the Koolau 
Range from upper Nuuanu and Manoa Valleys which are both, topo
graphically, possibilities from the traffic viewpoint, with Manoa also 
offering possibilities for water development probably equal to Kalihi.

WATER DEVELOPMENT POSSIBILITIES

I he feasibility of the proposed tunnels as water developers, or car
riers, is so involved in unknown conditions that it is believed that it should 
be given but minor consideration in comparison with the feasibility of the 
proposed tunnels from a vehicular viewpoint. However, available data 
and conditions are given further consideration in discussing the various 
possible tunnel sites hereinafter.

Kalihi Tunnel Water Possibilities

Col. J. Joi gensen, a member of the Honolulu Water Commission, in 
the lepoit of that commission issued in 1917, recommends a series of 
development and aqueduct tunnels, about 7 miles long, beginning in upper 
Waihee Valley and intercepting the spring and stream discharges from 
Waihee to a point opposite Kalihi and also recommends that this water, 
with additional water to be developed in these 7 miles of tunnels be 
brought through the main ridge via a tunnel about 8,000 feet long. He 
estimates an average flow of about 16 million gallons, not including water 
which might be developed in the main tunnel.

Di. Harold S. Palmer, Geologist, in his ‘‘Report on the Possible Occur
rences of High Level Ground Water in the Honolulu Region, 1921” 
believes that Col. Jorgensen’s proposed project is feasible and also believes 
that an additional amount of at least one million gallons daily would be 
developed within the main tunnel.

Unfortunately, for topographical reasons, a combined vehicular and 
water tunnel in this valley would have to be much longer than a vehicular 
tunnel because of the adverse grade of the proposed vehicular tunnel, 
unless pumping facilities, were provided to lift water from the Koolau 
portal at 600 feet elevation, or from some point within the tunnel, through 
the tunnel to the Kalihi portal at 850 feet elevation.

A combined vehicular and water tunnel with its portals at 560 feet on 
the Koolau side and 515 feet on the Kalihi side (low enough to transport, 
by gravity, water from Kahaluu Springs'1) would be about 10.700 feet 
long. Such a tunnel would, of course, lower the maximum “lift” required 
by the proposed 5,000 foot tunnel from 850 to about 560 feet but the 
increased cost of the additional length of 5,700 feet would not be justified

“ See Plate N—Report of the Honolulu Sewer 
Legislature of the Territory of Hawaii. and Water Commission to the 1929
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by the saving in lift and it is estimated that the combined cost of a 5.000-foot 
vehicular tunnel and a separate 10,700-foot water tunnel would be much 
less than a combined vehicular and water tunnel, 10,700 feet in length, 
giving due consideration to the saving of 290 feet in “lift”’ for vehicles.

Manoa Tunnel Water Possibilities

The topographical conditions surrounding this project are such that 
the proposed vehicular tunnel, with its advantageous gradient towards 
Honolulu, would deliver water developed within itself and from any 
future water development tunnels which might be drilled on the Kailua 
side, by gravity to the Honolulu side. However, very little high level 
water now makes its appearance on the Kailua side and the prospects for 
developing tunnel water on that side are not attractive.

Dr. Palmer, in his report, above referred to, is of the opinion that a 
water tunnel driven in under the mountain mass of Mt. Konahuanui would 
develop considerable water, and the development of water in the proposed 
Manoa vehicular tunnel, in very limited quantities, seems probable.

Nuuanu Tunnel Water Possibilities

This proposed tunnel is too high in elevation to expect any water 
development worthy of consideration.

Tunnel Water Development Uncertain

It is believed that, because of the uncertainty of the water supply 
phase of the problem, no monetary value of water supply can be con
sistently used in determining the relative merits of the various vehicular 
tunnel projects. It may be stated, however, that there is a possibility of 
developing water in sufficient quantity to make its use worthy of diversion 
for use in augmenting Honolulu’s water supply in either the Kalihi or 
Manoa project. It is also believed that the value of water developed 
within either of these tunnels, especially the latter, would, probably, ex
ceed the additional costs required to divert this water to augment the 
supply of the City of Honolulu.

POSSIBLE TUNNEL SITES

Three possible tunnel sites have been surveyed in Kalihi. Nuuanu and 
Manoa, respectively. These three sites with road approaches on each 
side are shown in general on Plates I and II. They are also shown in 
greater detail, with profiles, on Plates III, IV and V.

Field Investigations

Field surveys have been made to determine the lengths and locations of 
tunnels. Sufficient field work has also been done to locate, in a general 
way, highway approaches on both sides of the range and to permit pre
liminary estimates of cost.

In making these locations maximum gradients of five per cent in the 
tunnels and about six per cent on the highway approaches have been
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allowed. The smaller gradient through the tunnels has been fixed in 
order to lessen the chances of accidents within the tunnel for. vehicles 
proceeding “down grade” and, also, to lessen the carbon monoxide to be 
disposed of by ventilation for vehicles proceeding “up grade.” It would 
be much more desirable to reduce the proposed tunnel gradients to not 
more than three per cent but the topography, both sides of the range, 
(except the Manoa tunnel) is such that it is doubtful if the additional 
cost of the greatly increased lengths of tunnels would justify the reduc
tion in gradients.

While it is true that existing roads, from which the proposed tunnel 
approaches would be built, have gradients exceeding six per cent, it is 
believed that, at no great future time.—certainly within thirty years,— 
traffic conditions will become such that a considerable part of our existing 
roads will be rebuilt and when this is done the maximum gradients will 
be six per cent or less.

Kalihi Valley (See Plate III).

Kalihi Valley rises gradually so that a highway may be built, at rea
sonable cost, to an elevation of about 1.000 feet, or more, but the Kaneohe 
side of the range (opposite Kalihi Valley) rises by more or less gradual 
slopes to only about 600 feet elevation with very precipitous slopes (sim
ilar to the Nuuanu Pali) up to the top of the ridge at elevation about 
1.700 feet. A tunnel starting at about 600 feet elevation on the Kaneohe 
side (about the maximum elevation to which a modern highway could be 
built at reasonable cost), with a five per cent gradient, would intercept 
the Kalihi side at about 850 feet; requiring a length of about 5.000 feet.

Tunnel portals in Kalihi Valley at 900, 950 and 1.000 feet elevations 
could be reached with highways at reasonable costs but maximum five 
per cent tunnel gradients, while resulting in tunnel lengths of only about 
3.000, 2.400 and 1,900 feet, respectively, would bring the Koolau portals 
at elevations about 750. 830 and 905 feet, respectively, all of which would 
be well up on the Pali slopes and all requiring very expensive approach 
highway construction on the Koolau side. Tunnel portals at 1,050 and 
1,100 feet elevation on the Kalihi side could also be reached with highways 
at high cost and five per cent gradient tunnels would result in tunnels 
about 1,500 and 1,100 feet in length, respectively, with Koolau portals at 
elevations about 975 and 1,045 feet, respectively. On the other hand, 
these shorter tunnels would, probably, require no ventilating facilities.

The existing Nuuanu Pali highway maximum elevation is about 1.180 
feet and unless the proposed Kaliki tunnel project could materially lessen 
this lift or considerably reduce the distance between Honolulu and points 
west (towards Kaneohe, Hauula, etc.) of the Pali, there would be little 
justification for any proposed tunnel project through Kalihi ridge as it is 
estimated that the upper portion of the existing Nuuanu Pali road, on the 
Koolau side, from the top to the Kailua junction (elevation 650 feet), at 
present about 6,000 feet long, can be satisfactorily widened and improved; 
or even entirely rebuilt, at considerably less cost than any Kalihi tunnel 
project.





plate nr
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A proposed flood storage reservoir of about 670 million gallons 
capacity, to be located in upper Kalihi Valley with its bottom elevation at 
about 800 feet and its spillway elevation at about 900 feet was considered 
feasible by the Honolulu Water Commission ('1917). Additional investi
gations made by this Commission, including careful studies of the heavy 
leakage and seepage losses from Reservoir No. 4 in Nuuanu Valley,a lead 
to the conclusion that, as sub-surface conditions in upper Kalihi Valley are, 
probably, similar to those under Reservoir No. 4, the proposed flood stor
age reservoir in upper Kalihi Valley is impractical and uneconomical at 
this time.

The proposed Kalihi tunnel would have its 850-foot portal submerged 
within the proposed reservoir but the probability of this reservoir ever 
being constructed is considered so remote that it has been decided to 
locate the proposed tunnel as shown on Plate III.

Should sufficient water be encountered in the proposed tunnel to make 
its use as a part of Honolulu’s water supply justifiable, this water could 
be collected in the tunnel and pumped up to the Kalihi portal, and then 
delivered by pipe line to Honolulu or, should the time ever come when 
the growth of Honolulu should justify the bringing of water from the 
Koolau side of Oahu to Honolulu by way of a proposed 10,700-foot 
tunnel through the Kalihi ridge," water collected in the proposed vehicu
lar tunnel could be collected, by gravity, at the Koolau portal (600') and 
dropped into the proposed water tunnel Koolau portal (560') and there 
added to the supply to be delivered by gravity from Koolau sources, by 
way of the proposed water tunnel, to Honolulu. The location of this water 
tunnel is shown on Plate III.

This proposed vehicular tunnel and approaches would eliminate about 
330 feet of lift and the existing heavy gradients and sharp curves of the 
windward upper section of the Pali Road and would also shorten the 
distance to the junction of Beretania and Nuuanu Streets by about one 
mile for traffic between Honolulu and points west (Kaneohe, Hauula, 
etc.) of the Pali. On the other hand, however, this project would be of 
little value to traffic between Honolulu and points east of the Pali (Waima
nalo. Kailua, etc.) as the distance would be increased by about four and 
one-half miles and the total lift required would be nearly as great as that 
required at present to pass over the Pali unless an additional section of 
about two and one-half miles of very expensive road should be built 
between the Kaneohe portal and the existing Honolulu-Kailua-Kaneohe 
junction.

Nuuanu Valley (See Plate IV)

The existing road over Nuuanu Pali has a crest elevation of about 
1,180 feet above sea level. About 6,000 feet from the Pali, at an eleva
tion of 650 feet above sea level, on the Koolau side, the Waimanalo- 
Kailua branch of the Kamehameha Highway leaves the main highway.

a See Plates G, H and I—Report of Honolulu Sewer and Water Commission to 
the 1929 Legislature of the Territory of Hawaii.

b See Plate N—Report of Honolulu Sewer and Water Commission to the 1929 
Legislature of the Territory of Hawaii.
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Between this junction and the top and near the top occur short stretches of 
gradient which exceed 13 per cent while the average gradient between « ,,
the junction and the top is about 9 per cent. The Kaneohe-Junction and 
Kailua-Junction sections of the approach highways have maximum gradi
ents of 10.2 per cent and 9.0 per cent, respectively, but both of these 
“maximum grade’’ sections have easy approaches which permit traffic to •
gain momentum to climb these grades. On the Honolulu side of the Pali 
the maximum gradient is 7.4 per cent.

Upper Nuuanu Valley, like Kalihi, rises in fairly flat gradients all the 
way to the Pali gap with almost a vertical drop on the Koolau side to 
about elevation 800 feet and with very sharp slopes down to about eleva
tion 600 feet. Field surveys show that the Kamehameha Highway could 
be extended about 2,500 feet, by very heavy work from the existing 
Honolulu-Kailua-Kaneohe junction on a six per cent grade, to a point 
under the Pali gap at an elevation of about 800 feet above sea level and 
from this point a tunnel about 4,700 feet long with a five per cent 
gradient would come out in upper Nuuanu Valley at an elevation of 
about 1,035 feet. About 2,500 feet of additional road would also be 
required in Nuuanu.

This tunnel would eliminate about 150 feet in lift, the existing heavy 
gradients and sharp curves of the upper end of the Pali Road on the 
Koolau side and would make the road about one-half mile shorter than 
it now is, but as mentioned above, in discussing the proposed Kalihi 
tunnel, the existing Pali road from the top to the Kailua junction, at 
present about 6,000 feet long, could be entirely rebuilt with proper align
ment, grades and widths at less cost than any tunnel project.

Manoa Valley (See Plate V).

The topography in this instance is somewhat the reverse of that in 
connection with the proposed Kalihi and Nuuanu projects, the higher 
slopes being on the Koolau side except that the elevation to which an 
approach highway on the Koolau side could be built at reasonable expense 
is limited to about 700 feet while the feasible highway limit on the Manoa 
side would be about 600 feet (which also happens to be on about the 
forest reserve boundary). A connecting tunnel between these points would 
be about 6,000 feet long with portals at about the 700-foot elevation on 
the Koolau side and at about the 600-foot elevation on the Manoa side.

About three miles of approach highway would be required through 
privately owned land to connect the Koolau portal with the Honolulu- 
Kailua-Kaneohe junction of the Kamehameha Highway and about one 
mile of new road, most of which would be through privately owned land, 
would be required on the Manoa side. This road would be in part a 
relocation of the existing narrow road in upper Manoa Valley.

The proposed Manoa tunnel project would save about 480 feet of lift, f '■
would eliminate the heavy gradients and sharp curves on the windward 
upper portion of the existing Pali road but would add about two miles 
to the existing road length over the Pali from points on the Koolau side 
of the Island to the junction of Nuuanu and Beretania Streets. v ®
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There is very little high level water in the upper Kailua Valley but 
should water be encountered within the tunnel it could be delivered to 
the Honolulu side of the range by gravity as the tunnel would have a 
gradient of about one and two-thirds per cent towards Honolulu.

EXISTING TRAFFIC (See Plate VI)

There are no “public carrier’’ railroads on Oahu from Punaluu on the 
windward side around Makapuu Point and Koko Head to Honolulu and 
practically all vehicles are motor driven. These motor vehicles may be 
divided generally into two classes, freight and passenger.

The freight group hauls, mostly, sand, sugar and other agricultural 
products into Honolulu and building materials, fertilizer, food, etc., out 
of Honolulu. Most of this freight is transported on solid tires. The 
passenger group is transported almost entirely on pneumatic tires. In 
this latter class there is also a considerable, but minor, amount of freight 
carried on passenger vehicles.

Available data (which are very meagre) indicate that at the present 
time very little industrial traffic occurs via the Nuuanu Pali between Hono
lulu and points west of Hauula and that the passenger traffic division point 
between the Nuuanu Pali and Waialua route to Honolulu is probably 
between Eaie and Kahuku.

Traffic Count

A traffic count was taken during the forty-five day period September 
26 to November 10, 1928, at the Honolulu-Kailua-Kaneohe junction of 
the Kamehameha Highway. This count was taken on 14 actual days, in
cluding two of each of the days of the week (two Sundays, two Mondays, 
etc.) ; these same two Sundays, two Mondays, etc., being taken four weeks 
apart. This count did not include the hours between midnight and 
5:00 a. m. as it was estimated that there would be very little traffic during 
these hours but the estimated traffic during these hours has been included 
in the following.

The count showed a daily average of 1,383 motor-driven vehicles of all 
classes over the Pali in both directions, including a Sunday average of 
2,528 vehicles. Of these 1,383 vehicles, a daily average of 768, about 56 
per cent, operated between Honolulu and points west of the Pali (towards 
Kaneohe, Hauula, etc.) and 615, about 44 per cent, operated between 
Honolulu and points east of the Pali (towards Kailua, Waimanalo, etc.). 
Of the 2,528 Sunday average, 1,330 operated between Honolulu and 
points east of the Pali.

Existing Freight Traffic

The largest freight traffic item is about 9,000 tons of sugar hauled 
annually from Waimanalo Plantation to Honolulu. The Plantation also 
hauls about the same tonnage of fertilizer, building materials, etc., from 
Honolulu to the plantation. It is estimated that about 20 tons daily 
(6,000 tons annually) of building sand are being hauled from Mokapu 
Peninsula to Honolulu.
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During the period of the traffic count a daily average of 255 trucks 
of all classes carrying an average of 160 tons (about 58.000 tons annually) 
of freight passed over the Pali in both directions. This number of trucks 
and tonnage included the sand but did not include the sugar above re
ferred to. It is, accordingly, estimated that an average of about 260 
trucks of all classes, daily (including those hauling sugar) and about 180 
tons of freight daily (67,000 tons annually) are being hauled in both 
directions over the Pali at the present time. This tonnage is about 
equally divided between Honolulu and points west of the Pali (Kaneohe. 
Hauula, etc.) and between Honolulu and points east of the Pali (Kailua, 
Waimanalo, etc.).

Existing Passenger Traffic

The traffic count also showed that an average of 1,128 passenger cars 
daily (including an average of 2.410 cars on Sunday) passed over the 
Pali in both directions, carrying an average of 4,130 passengers daily, 
including an average Sunday count of 9,014. Based on these averages 
it is estimated that about 410.000 passenger cars and about 1,500,000 
passengers passed over the Pali, in both directions, in 1928.

About 54.5 per cent or an average of about 615 daily, and 225,000 
annually, of the passenger cars carrying about 2,370 passengers daily, and 
about 860.000 annuallv, operated between Honolulu and points west of the 
Pali.

FUTURE TRAFFIC (See Plate VII)

There are no available data showing the increase in traffic over the 
Pali between Honolulu and windward Oahu during the past decade but 
it is known that there has been a large increase during that time due, 
largely, to the settlement of beach sub-divisions. The improvement of 
traffic facilities by the completion of the proposed Waimanalo-Makapuu 
Point-Koko Head Road and by either a tunnel or by improving the exist
ing Pali Road would also, probably, tend to increase traffic between the 
two sides of the island.

It is doubtful if the tonnage of sugar or other agricultural products 
will increase materially but it is believed that the increase in other freight 
items and in passenger traffic will probably closely follow the increase in 
population on the Koolau side and it is further believed that the increase 
in population on this side of the island will closely follow the increase in 
population in Honolulu. Accordingly, estimates as to future traffic as 
shown hereinafter are based on the Honolulu population prediction curve 
used by the Honolulu Sewer and Water Commission since its creation 
in 1925.

Plate VII shows the percentage of increase over the estimated popula
tion of the District of Honolulu (115,000) as of December 31, 1928 
(traffic count completed in November. 1928) and the estimated freight 
and passenger traffic which may be expected between Honolulu and points 
located between Hauula and Waimanalo, both inclusive, on windward 
Oahu, for various years up to and including 1960. In this table it should 
be noted that estimated freight between Honolulu and points east of the J
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PLATE VII

ESTIMATED FREIGHT AND PASSENGER. TRAFFIC BETWEEN HONOLULU AND POINTS LOCATED BETWEEN 
HAUULA AND WAIMANALO, INCLUSIVE, ON THE KOOLAU SIDE OF OAHU, FOR VARIOUS YEARS DURING THE PERIOD 1930-1960,INCL.

(a) - Cl. S. Census
(b) - Includes about 9000 tons of sugar which will, probably, not increase rpaterially io the future.
(c) - Estirpated at 150 lbs. per passenger.
(d) -Average passenger vehicle estimated at 1.35tons and average track, at 2.5 tons.

- C>ee PlateVI shoving all traffic both ways over Pali during traffic count taken September-November, 1928
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Pali is computed on the basis that it is not probable that the sugar tonnage 
of 9,000 tons annually to be hauled from Waimanalo to Honolulu will be 
very greatly increased and that accordingly, this one item will remain 
practically constant, while it is estimated that other freight and passenger 
traffic will increase in direct proportion to the increase in population.

SIZE AND CAPACITY OF PROPOSED TUNNELS (See Plate I)

The “Liberty” twin tunnels in Pittsburg provide for two lines of 
traffic (fast and slow) in each direction, each tunnel being concrete lined 
throughout, with a roadway 21 feet from curb to curb and a sidewalk four 
feet wide, the total width at the spring line being 26 feet 6)4 inches. The 
spring line is seven feet above the pavement center and the arch radius is 13 
feet. 3)4 inches. The maximum grade is 0.33 per cent. Each tube was 
designed for a maximum capacity of 1,500 vehicles, on 100-foot “head
way,” per hour, under peak conditions.

According to Plate VII the maximum traffic which may be expected 
in both directions through the proposed Kalihi tunnel, in 1960, between 
Honolulu and points on the Koolau side of Oahu west of the Pali would 
consist of 150,000 trucks and 610,000 passenger cars, or a total of 760,000 
vehicles.

Because of the steep grade in the proposed Kalihi tunnel ( 5 per cent) 
it is estimated that the average speed of trucks proceeding towards Hono
lulu would not exceed ten miles per hour and that the vehicle “headway” 
would probably be about the same as for the “Liberty” tunnels—100 feet. 
This would mean that the maximum number of trucks which could move in 
one line towards Honolulu would be about 500 per hour. 12,000 per 24 
hours. The capacity from Honolulu (down grade) should be about fifty 
per cent greater or about 18,000 daily.

Plate VII also shows that about 110,000 trucks and 500,000 passenger 
vehicles may use the proposed Manoa tunnel in 1960 and it is estimated 
that because of the lower grade of this proposed tunnel traffic could move 
either way at a rate of about 15 miles per hour or at a rate of about 19,000 
vehicles daily in either direction. However, it is believed that in this 
proposed tunnel, as in the proposed Kalihi tunnel, it would he wise to 
provide a roadway width of twenty-four feet to allow fast traffic to pass 
around slow traffic proceeding in either direction, (see proposed tunnel 
cross-section Plate I).

VENTILATION OF TUNNEL REQUIRED

It is believed that any of the tunnels under consideration should be 
equipped with ventilation facilities and the necessary operating personnel. 
Much has been said of the prevailing “trade” winds making ventilation 
unnecessary but it should be kept in mind that traffic may be just as heavy 
in “Kona” weather as at other times and one case of traffic stoppage 
within an unventilated tunnel might be the cause of loss of life from 
carbon monoxide. Much valuable data along this line are available in the 
article oji the “Liberty” tunnels contained in the “Proceedings of the 
Engineering Society of Western Pennsylvania” of June, 1926.
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BASIS OF COST ESTIMATES

It should be kept in mind that this report and the estimates contained 
hereinafter are of a preliminary nature only, made to determine, within 
reasonable limits, whether the project is sufficiently attractive to warrant 
the detailed investigations and plans necessary for the preparation of final 
plans and specifications.

It is believed, however, that the field work, plans and estimates made in 
connection with and contained in this report are sufficiently reliable to 
demonstrate the feasibility or infeasibility of a tunnel project to be in
stalled in the near future and the estimates of cost contained hereinafter, 
while probably conservative, are not very much in error.

Absence of vehicular tunnels in Hawaii has made it necessary to 
secure and consider mainland tunnel cost data, with such local data as 
are available, as a basis in preparing estimates of cost for a local tunnel.

Reports and other data relative to sizes, lengths, materials encountered 
and used, methods of construction, traffic conditions, ventilation and kin
dred subjects, as well as the costs of various items of these projects, have 
been studied. These mainland tunnels, include the New York “Holland” 
vehicular tubes, the Mofifat railroad tunnel, the Hetch Hetchy water tun
nels, the Pittsburg “Liberty” vehicular tunnels and several additional 
smaller tubes and tunnels on the West coast. The cost of drilling the 
local Waiahole water tunnel, in 1916 has also been considered and the 
relative costs of cement and other materials and equipment as well as 
labor on the mainland and in Hawaii have been given consideration.

Considering all available data it is estimated that unit costs of $12.50 
and $25.00 per cu. yd. (including incidentals and contractor’s profit) 
should be used in estimating the completed cost per lineal foot of tunnel 
for excavation (including timbering and temporary drainage during con
struction) and concrete lining and paving, respectively. The tunnel cross 
section decided upon would require about 38.1 and 9.0 cu. yds. of excava
tion and concrete, respectively, per lineal foot of tunnel and the combined 
cost of these two items would be about $700.00 per lineal foot of tunnel. 
Tn making up this estimate an allowance of an additional 35 per cent has 
been included for overbreakage in excavation and an allowance of an 
additional 40 per cent has been included in the concrete required for 
filling fissures and part of the overbreakage in excavation. An addi
tional $10.00 per foot is added for such additional items as permanent 
drainage facilities, alarm system, etc., which cannot at this time be worked 
out in detail.

The cost of the necessary ventilation plant, lighting system, telephone 
and power transmission lines, quarters for operating force, etc., has been 
roughly estimated by comparison with the cost of the ventilating and 
power plant of the Pittsburg “Liberty” tunnels.

The costs of approach highways with 20-foot concrete pavement, many 
drainage structures and heavy excavation have been based on data avail
able in the Departments of Public Works of the Territory and the City and 
County of Honolulu. No actual field locations of these highways have 
been made but field reconnaissances over the proposed routes have been
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made and the estimates submitted are believed to be somewhat high but 
entirely reasonable.

The cost of engineering, including inspection, has been fixed at seven 
per cent.

ESTIMATES OF COSTS
KALIHI TUNNEL

Construction Costs:
Tunnel, including portals, concrete lining, pave

ment, drainage, lighting and telephone systems,

Ventilating plant, transmission lines, quarters for 
operating force and other incidental work............

Highway approaches,
Concrete, 20 feet wide,

2 miles @ $125,000................................$ 250,000
3% miles @ 80,000................................ 280,000
2 miles (straightening, widening

and repaving) @ 50,000.................. 100,000

200,000.00

630,000.00

Engineering and incidentals,
7% on $4,380,000....................

$ 4,380,000.00

300,000.00

Annual Charges:
Fixed

Total for Kalihi tunnel project.................................................. $4,680,000.00

(1) Interest and Sinking Fund (5 per cent
$ 317,304.00bonds) 0.0678 X $4,680,000

Operation and maintenance
(2) Electric power ............. 15,000.00
(3) Incidental supplies .............................. 1,500.00
(4) Personnel

One superintendent ........ $ 4,800.00
One assistant superintendent.................... 3,600.00
One chief operator........................................ 3,000.00
Two assistant operators............. 4,800.00
Seven traffic officers................ 12,600.00
Two emergency truck drivers........ 3,500.00
One mechanic .............................. 2,400.00
Two road men........................................ 3,000.00 $ 37,700.00

Total annual fixed and operating charges.. ..................... $ 371,504.00

NUUANU TUNNEL

Construction Costs:
Tunnel (as per Kalihi tunnel project)

4,700 lin. ft. @ $710.00...............................................$ 3,340,000.00
Ventilation, etc. (as per Kalihi tunnel project)........ 200,000.00

4 Highway approaches (as per Kalihi tunnel project)
0.5 mile (windward side)

@ $200,000 ...................................................$ 100,000
0.5 mile (Nuuanu side)

@ $ 60,000 ................................................... 30,000 130,000.00

$ 3,670,000.00



Engineering and incidentals
7% on $3,670,000 ........................................................ 260,000.00

Total for Nuuanu tunnel project........................... $3)930,000.00

Annual Charges:
Fixed

(1) Interest and Sinking Fund (5 per1 cent
bonds) 0.0678 X $3,930,000........................  $ 266,454.00

Operation and Maintenance
(2) Approximately as for Kalihi project............ 54,200.00

Total annual fixed and operating charges .............. $ 320,654.00

MANOA TUNNEL

Construction Costs:
Tunnel (as per Kalihi tunnel project)

6,000 lin. ft. @ $710.00................................................. $ 4,260,000.00
Ventilation, etc. (as per Kalihi tunnel project).....  200,000.00
Highway approaches (as per Kalihi tunnel project)

2 miles @ $125,000.........................................$ 250,000
2 miles @ 80,000.......................................... 160,000
1 mile to be widened, straightened and

repaved ......................................................... 50,000 460,000.00

$ 4,920,000.00
Engineering and incidentals

7% on $4,920,000.............................................................. 340,000.00
Total for Manoa tunnel project.................................................$5,260,000.03

Annual Charges: 
Fixed

(1) Interest and Sinking Fund (5 per cent
bonds) 0.0678 X $5,260,000........................ $ 356,628.00

Operation and maintenance.
(2) Electric power ................................................... 18,000.00
(3) Incidental supplies ........................................... 1,800.00
(4) Personnel (same as Kalihi)........................... 37,700.00

Total annual fixed and operating charges............................$ 414,128.00

FEASIBILITY OF PROJECTS

The meaning of the word “feasibility,” as applied to the proposed 
tunnel through the Koolau Range, is understood as meaning the practic
ability of such a project (constructed with government funds) from an 
economical or financial viewpoint and, as Territorial law requires the 
amortization of bonds financing any public improvement within thirty 
years, such a project should be self-supporting and should pay for itself 
within thirty years.

The feasibility of such a project constructed by private capital under 
some sort of a concession will not be considered in this report except for 
the statement that toll charges for such a project would obviously have 
to be higher than those charged for a government constructed and oper
ated project.
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In either a government or privately financed project it is also obvious 
that unless traffic can become convinced that the proposed new tunnel 
route means financial saving sufficiently great to "pay” for using this 
route instead of other "free" routes, the project is destined to failure at 
the outset. There is little doubt that the Honolulu-Makapuu-Waimanalo 
highway will be completed within a few years and that two “free” routes 
will be available between Honolulu and that portion of windward Oahu 
with which this report is concerned.

The question also arises as to the equity of charging some part of the 
cost of the tunnel and approach highways to the abutting property on 
the theory that any tunnel project would greatly increase the value of 
land adjacent to the tunnel portals and highway approaches. Authorities 
differ greatly on this subject and thus far, on Oahu, it has been the prac
tice to make no assessments on adjacent property outside of the District 
of Honolulu. Practically all of the land between the existing highway 
and the Koolau end of any of the proposed tunnels is owned or con
trolled by one individual or corporation while the greater part of the land 
on the opposite side of the ridge is owned by the government. The cost 
estimates above have been made on the basis that property adjacent to 
portals and approaches will not be assessed for any part of the cost of any 
project. .

The following tabulation shows mileages (to nearest half mile) and 
total “lifts,’ in feet, required between Honolulu and various windward 
Oahu points. Plate II also shows, in part, the same information, with 
the estimated costs of the three possible tunnels with their approaches and 
other appurtenances and the estimated annual fixed and operation charges 
in each case.

TABLE OF DISTANCES AND LIFTS

Between Honolulu (Beretania and Nuuanu Streets) and,the Following Points:

Point Via
Distance 

to Nearest 
Half Mile

1.
2. 
o
4.
5.

Laie.............................. Proposed Kalihi tunnel.............  34.5
Existing Pali road........................ 35.5
Proposed Manoa tunnel.............. 38.0
Makapuu-Honolulu road ........... 57.5
Waialua ......        49.0

6. Hauula......................... Proposed Kalihi tunnel.............. 30.5
7. ........................ Existing Pali road........................ 31.5
8- ........................ Proposed Manoa tunnel.............. 34.0
9- ..... -................. Makapuu-Honolulu road ___ __ 53.5

10. Kaneohe....................
11. ....................
12. ..........
13. .................

Proposed Kalihi tunnel........ ....... 10.5
Existing Pali road........................ 11.5
Proposed Manoa tunnel............. 14.0
Makapuu-Honolulu road ..........  33.5

Total 
Lift 
in 

Feet
850

1,180
700

1,185
2,000

850
1,180

700
1,185

850
1,180

700
1,185

14. Mid-Point
Between Laie 
and Pali..................

15. .................
16. ..............

Proposed Kalihi tunnel....... ......
Existing Pali road......... ..............
Proposed Manoa tunnel....... ......

20.5
21.5
24.0

850
1,180

700



17. Kailua Beach
18.
19.
20.

Proposed Kalihi tunnel............
Existing Pali road........................
Proposed Manoa tunnel_______
Makapuu-Honolulu road ............

20.5
15.0
17.0
32.0

21.
22.
23.
24.

Waimanalo ................ Proposed Kalihi tunnel..............
Existing Pali road........................
Proposed Manoa tunnel..............
Makapuu-Honolulu road ............

20.5
15.0
17.0
23.0

850
1,180

700
535

850
1,180

700
535

25. Mid-Point
Between Waimanalo
Landing and Pali.. Proposed Manoa tunnel............  14.0

26. .. Existing Pali road........................ 12.0
27. .. Makapuu-Honolulu road ............ 25.0

700
1,180

535

COMPUTATIONS AND BASIC VALUES

Two possible methods might be used in working out the relative esti
mated costs of transportation by various routes.

Were fuel alone to be considered the method of converting traction 
resistance, lift, etc., into British thermal units and placing values on such 
units would be the logical method but the cost of fuel is. probably, not 
more than one-fourth of the total operating cost of a vehicle and reliable 
data as to unit costs of wear and tear on tires, brakes, clutches, etc., under 
different conditions of gradients, both plus and minus, types of pavements, 
etc., to say nothing of the persona! element introduced in the nature of 
different types of drivers, are not available.

The second method, of accepting “average cost” data relative to “mile
age” costs, as collected and published by reliable mainland authorities, and 
reducing and modifying these data to a common unit basis of some kind 
seems to be the more logical.

Accordingly, the work required to operate a vehicle over one mile of 
good pavement at ordinary grades, converted into ton miles has been used 
hereinafter for purposes of comparing the feasibilities of the various 
routes.

The values for “ton miles” for vehicles have been based on data fur
nished in Bulletin 69 entitled, “Highway Transportation Costs” by the 
Engineering Experimental Station of Iowa State College" modified to 
some extent. This Bulletin divides operating costs into “time” and 
“mileage” costs per “ton mile” for trucks and per “vehicle mile” for 
passenger vehicles. These costs are. apparently, “average” costs over 
“average” grades and “depreciation” is carried under “mileage” instead 
of under “time.”

The writer of the article in the Engineering News-Record disagrees 
with the author of Bulletin 69 in this respect and believes that “deprecia
tion” is more a “time” than a “mileage” item of cost. His opinion in 
regard to this item is believed to be correct and. accordingly, the item of 
“depreciation” has been moved into the “time” column which results in 
the cost per ton mile being 4.91 cents under “time” and 2.83 cents 
under “mileage” for trucks, and the costs per passenger vehicle mile being 
6.13 cents under “time” and 4.14 cents under “mileage.” The gasoline



costs in Bulletin 69 are based on 22 cents per gallon, which is very close 
to the present retail cost of twenty-one and one-half cents in Honolulu. 
Tires and other items are, undoubtedly, higher while the cost of items 
placed under “time” in the table are probably lower in Honolulu than on 
the mainland. However, it is believed that “mileage” costs on Oahu of 
three cents per ton mile for trucks and four cents per passenger vehicle 
mile over ordinary grades, say up to six per cent, are as reasonable as may 
be expected without much unwarranted research and experimental work.

Because of the exceptionally heavy grades and resulting high “lifts” 
necessary for traffic between Honolulu and windward Oahu, however, 
it is belived that, in making comparisons of the costs of traffic by the 
various proposed tunnel and “open” routes, the factor of “lifts” should 
be considered and this has been done in this report by assuming that the 
average “mileage” cost per ton-mile for trucks and per passenger vehicle 
mile of three and four cents, respectively, are based on comparatively level 
roads and that the comparative ton miles required for any route should 
be computed by the following formula:

1'he total resistance to the motion of a road vehicle is made up of 
three items: (1) traction resistance, (2) air resistance and (3) resistance 
due to gradients. The traction resistance on most ordinary pavements can 
be figured at 25 pounds per 1.000. The air resistance is about 0.0042 V2A 
pounds, where V is the vehicle speed in miles per hour and A the for
wardly projected area in square feet. The resistance due to an upgrade of 
(n) per cent in pounds—n W. where W is the weight of the vehicle. . .

Too
Tn using this formula the values of V _ 15 and A = 36 have been 

used, but instead of adding to the first two items “the resistance due to 
an upgrade of (n) per cent in pounds — n W,” the actual lift in feet times

100
2,000 = foot pounds,—required to lift one ton over the high points under 
consideration,—has been substituted therefore and the revised formula has 
been used to convert the traction resistance, air resistance and “lift” into 
the common basic unit of traffic resistance “ton miles” per ton of loaded 
vehicle. Also instead of using “25 pounds per 1,000” in determining the 
traffic resistance per mile there has been used 50 pound per ton X 5.280 — 
264,000 foot pounds required to move one ton of loaded vehicle per mile 
because of traffic resistance.

According to the traffic count, and Plate VII, the average weight of 
all vehicles (truck and passenger car) including loads is about 1.92 tons. 
W'ith V = 15 and A = 36,—0.0042 V2A = 34 pounds or about 180,000 
foot pounds required to move one loaded vehicle one mile due to air re
sistance. This equals about 94,000 foot pounds required per mile per ton 
of loaded vehicle.

Combining the above items, the basic formula becomes:
(Miles X 264,000) + (lift X 2,000) + (Miles X 94.000),

264,000 ’ ~ lotal
“ton miles” required to move one ton between any two points.
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The “ton-miles” computed by the formula above for truck traffic have 
also been used as the basis for the “adjusted” mileages used in comparing 
passenger vehicle mileages over the various routes.

1 he time factor from the viewpoint of possible additional mileage due 
to variations in time required to make trips by various routes has been 
ignored because of the impossibility of basing it on any reliable unit of 
value. Steady truck hauling would undoubtedly be affected to some extent 
by this factor but passenger vehicles would continue to run on more or 
less “fixed” schedules regardless of the route taken, the differences in 
time required for various routes being absorbed at the terminals.

COMPARISON OF TRAFFIC COSTS BETWEEN HONOLULU
AND POINTS WEST OF THE PALI (KANEOHE,

HAUULA, ETC.)

Comparing relative costs of all estimated truck traffic between the 
Midpoint between Laie and the Pali and Honolulu, at $0.03 per ton 
mile:

(See Tabulation, Page 21)
(1) Midpoint to Honolulu via proposed Kalihi tunnel—distance 20.5 miles,

lift 850'

(20.5 X 264,000) + (850 X 2,000) -I- (20.5 X 94,000)
- ------------------------------------------ -- -- ------------------------------------------= 34.2 ton miles 

264,000
X $0.03 = $1.03 per ton.

(2) Midpoint to Honolulu via existing Pali road—distance 21.5 miles, lift 1,180'

(21.5 X 264,000) -f- (1,180 X 2,000) + (21.5 X 94,000)
• —---------------------------------------———■---------------------------------- = 38.1 ton miles

264,000
X $0.03 = $1.14 per ton.

(3) Midpoint to Honolulu via proposed Manoa tunnel, distance 24.0 miles,
lift 700'

(24.0 X 264,000) + (700 X 2,000) + (24.0 X 94,000) 
--------------------------------------------------------------------- -------------------- - — 37.8 ton miles 

264,000
X $0.03 = $1.13 per ton.

The estimated truck tonnage (including trucks and loads) between 
Honolulu and points zvest of the Pali in 1945 is 309,000 tons (See Plate 
VII). According to this estimate this tonnage could be hauled between 
Honolulu and the midpoint between Laie and the Pali via the proposed 
-Kalihi tunnel at a saving of o09,000 X $0.11 — $33,990.00 and by way of 
the proposed Manoa tunnel at a saving of 309,000 X $0.01 = $3,090.00 
by using these routes instead of the existing Nuuanu Pali route.

The estimated number of passenger vehicles which will operate between *
Honolulu and points west of the Pali in 1945 is 410,000. Using the same 
“adjusted” mileages as those used above for trucks, and an operating cost 
per passenger vehicle mile of $0.04, the operating costs of these passenger 
vehicles by the various routes would be: r



(1) By way of the proposed Kalilii tunnel
410,000 X 34.2 X $0.04 = ........  $560,880.00

(2) By way of the Pali road
410,000 X 38.1 X $0.04 = ...........  624,840.00

(3) By way of the proposed Manoa tunnel
410,000 X 37.8 X $0.04 = ....................................................................... 619,920.00

I he estimated saving for passenger traffic by way of the proposed 
Kalihi tunnel instead of the existing Pali route, in 1945, would be 
$63,960.00 or a combined saving for truck and passenger traffic using the 
proposed Kalihi tunnel instead of the existing Pali route, of $97,950.00 or 
about $100,000.00.

The estimated saving for passenger traffic (on the same basis as above) 
by way of the proposed Manoa tunnel instead of the existing Pali route 
would be $4,920.00 or a combined saving for truck and passenger traffic 
using the proposed Manoa tunnel, instead of the existing Pali route, of 
$8,010.00.

As a check on the above computations covering the estimated saving in 
cost of operating 410,000 passenger vehicles between Honolulu and points 
west of the Pali in i945, by way of the proposed Kalihi tunnel instead of 
the existing Pali route, the following computations based on ton miles at 
$0.03 are offered. The estimated weight of each passenger vehicle is 1.35 
tons and the estimated total weight of passengers in 1945 is 120,000 tons 
(see Plate VII).

(410,000 X 1.35) -f- 120,000 = 673.500 tons of passenger vehicles and 
passengers.

Using the same net saving per ton of $0.11 as was used for truck ton
nage by way of the proposed Kalihi tunnel instead of the Pali route would 
result in 673,500 X 0.77 = $74,085.00 as the saving in operating passenger 
vehicles between Honolulu and points west of the Pali in 1945 by way of 
the proposed Kalihi tunnel instead of by way of the Pali. This would 
result in a combined saving for trucks and passenger vehicles of 
$108,075.00, or about $110,000.00.

With an estimated annual fixed and operating cost of about $370,000.00, 
it is obvious that the proposed Kalihi tunnel is not feasible at this time.

COMPARISON OF TRAFFIC COSTS BETWEEN HONOLULU 
AND POINTS EAST OF THE PALI (KAILUA,

WAIMANALO, ETC.)

Comparing relative costs of all estimated truck traffic between the 
midpoint between Waimanalo Landing and the Pali and Honolulu at $0.03 
per ton mile,

(25) Midpoint to Honolulu via proposed Manoa tunnel, distance 14.0 miles, 
lift 700'

(14 X 264,000) + (700 X 2,000) + (14 X 94,000)

264,000
24.3 ton miles X $0.03 = $0.73 per ton.
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(26) Midpoint to Honolulu via existing Pali road, distance 12,0 miles, lift 1180'

(12 X 264,000) + (1180 X 2000) 4- (12 X 94,000)

264,000
25.2 ton miles X $0.03 = $0.76 per ton.

(27) Midpoint to Honolulu via Makapuu road, distance 25.0 miles, lift 535'

(25 X 264,000) + (535 X 2,000) + (25 X 94,000)

264,000
38.0 ton miles X $0.03 = $1.14 per ton.

The estimated truck tonnage (including trucks and loads) between 
Honolulu and points cast of the Pali in 1945 is about 234,500 tons (see 
Plate VII) and according to this estimate this tonnage could be hauled 
between Honolulu and the midpoint between Waimanalo Landing and the 
Pali via the proposed Manoa tunnel at a saving of 234,500 V $0.03 — 
$7,035.00 per annum.

The estimated number of passenger vehicles which will operate between 
Honolulu and points east of the Pali in 1945 is 340,000. Using the same 
adjusted mileages as those used above for trucks and an operating cost 

per passenger vehicle mile of $0.04, the operating costs of these passenger 
vehicles by the various routes would be:
(25) By way of proposed Manoa tunnel

340,000 X 24.3 X $ 0.04 = $330,480.00

(26) By way of the Pali road
340,000 X 25.2 X $0.04 = $342,720.00

(27) By way of the Makapuu road
340,000 X 38.0 X$0.04 = $516,800.00

The estimated saving for passenger traffic by way of the proposed 
Manoa tunnel instead of by way of the existing Pali route, in 1945 would 
be $12,240.00 and the combined saving for both truck and passenger traf
fic between Honolulu and points cast of the Pali in 1945 by using the pro
posed Manoa tunnel instead of the existing Pali road would be $19,275.00 
per annum.

Checking the above computations covering the estimated cost of oper
ating 340,000 passenger vehicles between Honolulu and points cast of the 
Pali in 1945. the following computations, based on ton miles at $0.03, are 
offered. With an estimated weight of the average passenger vehicle of 
1.35 tons and an estimated total weight of passengers in 1945 of 86,000 
tons (see Plate VII).

(340,000 X 1-35) -j- 86,000 — 545,000 tons of passenger vehicles and 
passengers.

Using the same net saving per ton of $0.03 as was used for truck tonnage 
by way of the proposed Manoa tunnel instead of by way of the Pali road *
would result in 545,000 X $0.03 = $16,350.00 as the saving in operating 
passenger vehicles between Honolulu and points east of the Pali in 1945 
by way of the proposed Manoa tunnel instead of the Pali. This would 
result in a combined saving for truck and passenger traffic of $23,585.00.



Should all estimated future vehicular traffic between Honolulu and points 
located east of the Pali on the Koolau side of Oahu use the proposed 
Manoa tunnel, with its estimated fixed and operating annual cost of 
$415,000.00 per annum, instead of the existing Pali road, it is apparent 
that the saving to traffic does not justify any further consideration of a 
tunnel project between Manoa and the Koolau side of the island at this 
time.

ANY TUNNEL PROJECT INFEASIBLE IN NEAR FUTURE

The above computations show that further comparisons of the costs of 
traffic for different proposed tunnel and open routes between Honolulu and 
points located between Laie and Waimanalo, on windward Oahu, are not 
necessary to demonstrate the infeasibility of any vehicular tunnel through 
the Koolau Mountain Range for many years to come.
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