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Facility Nos. S357, S358, and S359 are sloping ramps of reinforced 
concrete which extend into the waters of Pearl Harbor. Facility Nos. S357 
and S358 both slope down to the south-southeast, while the axis of 
Facility No. S359 is almost at a right angle to those two, sloping down to 
the southwest. There is abutting concrete pavement on the inland side of 
all three seaplane runways, including aprons on either side of the 
concrete foundation of former Seaplane Hangar #3 (Facility No. 38). The 
numerous sets of concrete stairs on its harbor site are the most visible 
remains of that building. To the west of Facility No. S359 is a small 
unpaved area with some vegetation, primarily low grass with several 
kiawe trees. To the east of Facility No. S357 is a berthing wharf (Facility 
No. S373) which has an unusual design that slopes up from the seaplane 
ramp. Facility No. 39, a hangar-like building constructed as the Engine 
and Aircraft Overhaul Shop, is located northeast of Facility No. 357. 

The dimensions and shapes of the runways are difficult to describe 
because the boundaries between the runways and the surrounding 
pavement and aprons are somewhat arbitrary. The simple length and 
width measurements listed for several decades in the Navy database 
(U.S. Navy, Bureau of Yards & Docks 1963 and 1995) cannot reflect the 
actual complex shapes of these facilities. Also, the database confuses 
the length and width measurements for Facility No. S357. In any case, 
the database dimensions are not consistent with the ones shown on the 
drawings for the structures. A 1932 construction drawing (no. V-N 10-182) 
notes the widths of Facility Nos. S357, S358, and S359 as 207'-6", 
150'-0", and 150'-0", respectively. These are the sections of the overall 
1933 pavement which slope 26'-6" further into the water, and will be 
termed the runways. The considerable amount of paving that was built at 
the same time, between the runways, will be called hardened shoreline in 
the following description. The hardened shoreline between the runways 
of Facility Nos. S357 and S358 is 330'-0" wide. The width of the 
hardened shoreline between the southwest edge of Facility No. S358's 
runway and the southeast edge of Facility No. S359's runway is over 
150'. The length measurements of the runways depend on which 
definition of the inland boundary is chosen. The runway length could be 
defined as approximately 75', if only the concrete paving at their lower 
(seaward) edges are included - the section of runway pavement gridded 
into five rows. This is the portion constructed within cofferdams (see 
following historical context section). The first of the five rows is divided 
into rectangles measuring 20'-0" x 15'-0" (with the longer dimension 
running mauka-makai). The second row consists of smaller panels 
measuring 6'-6" x 6'-0". The remaining pavement is generally divided into 
three rows approximately 15' square, but the pattern is interrupted by 
lines of the smaller (approximately 6' square) panels. These smaller 
panels were placed after removal of the cofferdam walls around each 
section. Most of the concrete was poured-in-place within the cofferdam, 
but the small panels were precast concrete. The hardened shoreline 
pavement that was built within the cofferdams consist of the three rows of 
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the grid approximately 15' square, with the interspersed lines of the 
smaller panels. Generally, these three rows are 46'-6" in length; 
however, on the hardened shoreline closest to Facility No. S359, the 
length of the three rows varies, due the angled boundary between it and 
that runway. If the length of the runways and the hardened shoreline is 
measured to include the remainder of the pavement constructed in 1933, 
inland of the cofferdam sections, the measurements would be longer, but 
would vary depending on where taken. For example, the length of the 
hardened shoreline between the runways of Facility Nos. S357 and S358, 
measured from the steps of former Facility No. 38 to the seaward edge, is 
approximately 112'. 

Some construction details of the runways are shown in cross-section 
drawing included in this report. The concrete runways rest on wood piles. 
Each pile has a concrete pile sleeve that is 2'-0" in diameter and of 
varying length. The drawing specified that the "bottom of pile sleeve ... be 
at least 2'-0" below original ground." These concrete caps protected the 
wood piles from marine borers. A detail in another drawing (no. V-N10-
194) shows that eyebolts were installed in one or both corners of each 
runway, to hold buoy markers. 

All of the paving inland of the cofferdam section is poured-in-place 
concrete. This concrete is reinforced both with diagonal metal bars and 
metal fabric, according to a 1932 drawing (no. 113375). This drawing 
also shows the concrete is divided into smaller sections by expansion 
joints, construction joints, and dummy joints. There are still rings in this 
part of the concrete paving, which are labeled on this drawing as either 
"wing line rings" or "securing rings." The drawing shows the wing line 
rings located inland of and usually near the edges of the runways (the 
wider runway of Facility No. S357 had extra wing line rings between the 
edge ones). The securing rings are located inland of the hardened 
shoreline sections, and spaced approximately 45' apart. These are just 
like the "mooring rings" installed on the seaplane beach, consisting of 
4"-diameter rings for seaplane tie down. The rings are secured by 
eyebolts embedded in the concrete, and these are in 5 1'2"-diameter 
recesses in the pavement. 

The slope of each runway is slightly different and each has a change in 
grade approximately 70' inland from its underwater end, which consists of 
a 1 O" high, 1 O" wide concrete curb at its bottom edge, per a 1955 drawing 
(no. 672314). That drawing also shows the profile of each ramp at its 
centerline. Facility No. S357 has a grade of 11. 78% on its underwater 
and nearshore section, until it flattens to a grade of 6.21 %. Facility No. 
S358 has a 12% grade as it exits the water, soon flattening to about 8%. 
The lowest part of Facility No. S359 has a grade of 11.28%, then the 
inland pavement flattens to a 10% grade. 
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Near the northeast (top) corner of Facility No. S359 are three utility 
access openings in the concrete surface of the ramp and apron, two of 
which are covered. The uncovered one appears to be an original service 
outlet which provided access to the water and gas lines for the seaplanes. 
These utility lines, which ran from the corner of the former Facility No. 38, 
are covered by a row of square precast concrete panels. The opening is 
about the size of one of these panels, perhaps 3' square, and has a low 
curb all around. It is located on a portion of the pavement that has a 
noticeable slope. The other two are on a flatter part of the paving. The 
larger utility opening measures approximately 3' x 6', and has three metal 
plates for a cover. This opening has a beveled edge around it. The 
smallest opening is a little more than a foot square, with a simple 
concrete cover that is flush with the pavement. A strip of replacement 
concrete paving and a modern utility access cover have also been 
installed across the slope of the runway. 

Damage from the December 7, 1941 Japanese attack is still visible as a 
line of bullet marks from machine guns 011; their aircraft. These strafing 
marks form a 500' long, almost-continuous line along top of Facility Nos. 
S357 and S538, close to the sets of stairs leading to the former Facility 
No. 38. The strafing line runs from the south corner of Facility No. 39 
almost to the southwest corner of former Facility No. 38. 

A strip of asphalt paving parallels those strafing marks. This strip, 
repaved with contrasting material after utility line trenching, is about 8' 
wide and about 45' in from the water. Smaller asphalt strips angle from 
the ends of this one. Other damage appears to have occurred from 
natural forces. At the waterline of Facility No. S359 there are broken 
concrete slabs. The portions that are missing reveal small sea water
filled cavities because the underlying fill has eroded. 

Historical Context: Refer to HABS No. Hl-382 for an overview of the history of Ford Island. 
In 1932 the Navy had 39 aircraft on Ford Island, both seaplanes and land
based patrol squadrons (Coletta 1985: 449). During the decade the 
number of planes based there grew rapidly and the island also had to 
accommodate the periodic surges of visiting fleet squadrons during war 
exercises in the area. In the early 1930s the emphasis was still on 
seaplanes and amphibian planes. The advantages of these planes was 
that they could "range far beyond the distances carrier-based aircraft 
could handle" (Eleazer 2002: 34 ). Two seaplane hangars (Facility Nos. 
38 and 54 ), these three additional seaplane ramps, and a "seaplane 
beach" (see HAER No. Hl-58) were built in 1932-35, all in the south 
corner of the island. However, the emphasis in Navy aviation was 
switching from seaplanes at shore air stations to carrier aircraft, based on 
ships. By 1932 the activity on Ford Island was called a "Fleet Air Base" 
rather than a "Naval Air Station." This change in emphasis was due to 
then Chief of Naval Operations (CNO from Sept 1930 - June 1933), 
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Admiral W.V. Pratt, who "advocated expanding the Navy's carrier force as 
much as possible, while sacrificing land-based aviation" (Pedrotty et al. 
2001: 3-37). The inefficiency of seaplanes for fleet use had been noted. 
First, the seaplanes themselves were slower than comparable land 
models, due to the bulky floats, which added drag and weight. Also, "it 
took too long for a carrier to slow down enough to either drop the 
seaplane in the water for takeoff or pick it up once it had landed" 
(Centennial of Flight 2003). Slowing a ship down in a combat situation is 
always risky, because it also takes time to get back up to speed. Admiral 
Pratt's decision was also influenced by budget constraints and avoidance 
of functional overlaps with Army aviation. These three seaplane runways 
at Pearl Harbor were apparently funded before this change in policy was 
implemented. Despite the emphasis on carrier planes, seaplanes 
continued in use, especially for patrol functions through WWII. Five 
additional seaplane ramps were built in the early 1940s (see HAER No. 
Hl-59). The Navy continued to use some seaplanes until 1967, and its 
last amphibious plane was retired in 1976 (Burgess 2005). 

Drawings show that planning for the additional seaplane runways had 
started at least as early as November 1930, when soundings and borings 
were made (nos. V-N22-101 through V-N22-103). It was planned to fill 
the shallow mudflats at the south corner of Ford Island and straighten its 
irregular shoreline to create these runways. By 1930 there were already 
plans for a third seaplane hangar (what became Facility No. 38) in the 
open area between Hangar #1 (former Facility No. 6) and the 1924 
storehouse (Facility No. 26). Facility No. 38 was largely completed by 
November 1931. A historic photo from that month shows part of its south 
side was supported on pilings which rose out of the water (National 
Archives 11 1931 ). 

The drawings for these 1933 seaplane ramps show many revisions. The 
initial plans were to build most of the seaward sections using precast 
concrete panels. That was the method used for the 1922 seaplane ramp 
(Facility No. S360, see HAER No. Hl-58). For example, a 1931 drawing 
(no. V-N10-128) shows that alternating rows of large and small precast 
concrete panels were to be built at the seaward end of the ramps. Those 
1931 drawings were superseded by ones prepared in 1932 and 
construction with cofferdams was used. This allowed cast-in-place 
concrete instead of precast panels, because water was pumped out of the 
area within the cofferdams. A photo from March 1932 shows that the 
paved apron between Facility No. 38 and Hangar #1 was finished, and 
that fill had been placed to the south of the new hangar to allow 
construction to start on the inland portions of two seaplane runways -
Facility Nos. S357 and S358 (Naval Air Station n.d.). A June 1932 photo 
shows that the apron on the east side of Facility No. 38 was completed 
and work had started on Facility No. 39, the Engine and Aircraft Overhaul 
Shop (Fourteenth Naval District Photo Collection). That building was 
completed in February 1933. By August 1932 work on the cofferdam for 
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Facility No. S357 had started, as shown on another historic photo 
(National Archives II 1932). A February 1933 photo indicates that work 
did not start on Facility No. S359 until early 1933, but work on that one 
soon caught up, since a photo from July 1933 suggests all three runways 
were in use or almost completed (National Archives II 1933). 

One of the 1931 drawings (no. V-N10-128) notes that the "design data [is] 
in accordance with Bureau Design Manual, Chapter Q," implying that the 
original design was by the U.S. Navy, Bureau of Yards and Docks. 
However, the method of construction changed between this July 28, 1931 
drawing and ones dated 1932 and 1933 (nos. V-N10-182 and V-N10-
194 ). As discussed above, more poured-in-place concrete was used 
instead of extensive use of precast concrete panels. It is not clear if the 
change in construction method was the result of new design data from the 
Bureau of Yards and Docks or perhaps was influenced by the 
experiences of 14th Naval District engineers and Hawaii contractors. 

Although listed in the Navy database with 1923, 1924, and 1930 dates, 
historic photos show that Facility Nos. S357, S358, and S359 were all 
completed in 1933, between July and August (National Archives II 1933). 
The completion photos, however, add to the confusion with inconsistent 
labeling of the letters assigned to these runways. Historic photos show 
that Facility Nos. S357, S358, and S359 were the third, fourth, and fifth 
Navy seaplane runways, and were generally known in the 1930s as 
runways E, D, and C, respectively. During WWII, all the seaplane 
runways were assigned consecutive numbers and these three became 
Ramps 1, 2, and 3. After WWII, the facility numbers starting with S were 
assigned. 

By 1935 the aviation complex at the south corner of Ford Island included 
five seaplane runways, four large hangars, an engine and aircraft 
overhaul shop in another large hangar-like building, a few smaller 
buildings used as shops or hangars, and a motor test building. This 
created an efficient compound for aviation training and plane 
maintenance for the Navy's Fleet Air Base. The Army air squadrons were 
also using the island and the air space above Pearl Harbor. In 1930 this 
air space was restricted to military use only, but in 1935 an exception was 
made for Pan American Airways (Coletta 1985: 449). 

At 8 AM on Wednesday April 17, 1935 the first Pan American Airlines 
(PAA) plane -- the Pioneer Clipper, a Sikorsky S-42 flying boat -- landed 
in Pearl Harbor and was berthed at seaplane runway Facility No. S359. 
The Sikorsky had taken off from Alameda, California the afternoon of the 
previous day, completing the flight in about 18 hours (Honolulu Star 
Bulletin 1935a). The flight was a trial run, in preparation for regular 
passenger and mail service across the Pacific. The Navy granted 
permission for the airline to use facilities on Ford Island for berthing the 
plane, and for the public to come to the Fleet Air Base, on Wednesday, 
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Thursday, and Sunday, to view it (Honolulu Star Bulletin 1935b and 
1935c). Thousands greeted its arrival or saw it on one of those days, 
amazed that Hawaii's distance from the mainland had been reduced from 
days to hours. One reporter noted: "Today's accomplishment by the first 
of the Clippers is of world importance. To Hawaii it means the unfolding 
of a new era" (Case 1935). The seaplane remained in Hawaii for five 
days, both to allow the crew time to rest and to complete several scouting 
flights over the Hawaiian Islands before continuing on the transpacific 
flight path to Midway, Wake, and Guam. Visitors crowded around Facility 
No. S359 to inspect the history-making seaplane in a photograph taken 
on April 20, 1935 (Hawaii State Archives 1935). 

The second and third Clipper flights to Hawaii arrived in June and August 
1935. The June trip was reported as "routine," but it was mentioned that 
the clipper would be "hauled up the ramp and guarded during her stay 
here. Facilities for refueling will also be provided" (Honolulu Advertiser 
1935a). No newspaper article was found about the August flight. Those 
were also trial flights. The first official transpacific airmail flight began in 
California on November 22, 1935, stopping in Hawaii, Midway, Wake, and 
Guam, before arriving in Manila (Horvat 1966: 132). For at least the 
earlier flights maintenance "facilities at Ford Island had been provided the 
PAA ships through the courtesy of the fleet air base" (Honolulu Advertiser 
1935b). By November 1935 PAA had established their base of 
operations at Pearl City Peninsula (Horvat 1966: 134 ). However, they 
had no seaplane ramps or hangars there. It appears that the Navy 
continued to allow some use of its facilities on Ford Island (see HABS No. 
Hl-365). The details of the relationship between the commercial airline 
and the Navy's air stations are not known, although it is clear that PAA 
worked closely with the military before and during World War II. 

The area of the seaplane runways and hangars was targeted during the 
December 7, 1941 Japanese attack on Pearl Harbor. During the first 
wave of the attack, nine 250 kg anti-land bombs were released on the 
seaplane area at the south end of Ford Island (Adams and De Virgilio 
1993: G-4 & G-5). At least two of these exploded on the concrete apron 
between Seaplane Hangars #1 and #3 (Facility Nos. 6 and 38, now 
gone), creating the two patched bomb crater areas noted there in 2001 
(Helber Hastert & Fee 2001 ). One of these bombs ignited the small arms 
magazine in a corner of Hangar #1 (O'Beirne 1941 ). The ensuing fire 
heavily damaged the building. An eyewitness of the lull between the two 
phases of the attack reported: 

A lot of the A&R (Assembly & Repair) enlisted men were 
there and the chiefs were directing the clearing of the 
runway between Bldg. 38 and the patrol hangar (Bldg. 6). 
Two bombs had fallen there and the debris from wrecked 
planes and concrete and dirt completely blocked the 
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removal to the water of the remaining PBYs. (Keutgen 
1941 ). 

The strafing marks near the top of the ramps of Facility Nos. S357 and 
S358 were made by Japanese aircraft on the morning of the attack. They 
are most likely from the 7.7 mm machine guns. There were three plane 
types involved in the attack, and all of them had such guns. The Aichi 
D3A "Val" dive bombers were fitted with three 7.7 mm machine guns, two 
forward and one aft. The Mitsubishi A6M "Zero" fighters had four forward 
guns -- two 7.7 mm machine guns and two 20 mm automatic cannon 
(Dwyer 2003: 4 ). The other type of aircraft used by the Japanese during 
the attack, a Nakajima BSN "Kate", was flown as a torpedo bomber and 
as a high-level bomber that day. These planes had rear-mounted 7.7mm 
machine guns (Matsuura 1997). Veterans formerly stationed on Ford 
Island reported there were two parallel runs of strafing marks; however, 
one set was removed during reconstruction of a utility line (Dodge 2002). 

Historic photos show that sandbagged gun positions were set up on these 
seaplane runways on December 7, 1941, soon after the attack. Soon the 
seaplane runways were back in regular operation, and seaplanes 
continued in use, and playing a major role, throughout World War 11. A 
group of five rectangles at the inland edge of Ramps 1 and 2 (Facility 
Nos. S357 and S358) are shown on a 1942 map and labeled as "splinter 
proofs" on a 1943 map of Ford Island (Fourteenth Naval District 1942 and 
1943). These temporary structures, at the bottom of the stairs to Facility 
No. 38, were apparently shelters for the men working in that building. 

The Naval Air Station on Ford Island was deactivated in 1962. Two of the 
seaplane hangars have been demolished (Facility Nos. 6 and 38), and 
one relocated (Facility No. 37), but four of the five early seaplane runways 
built by the Navy remain. This corner of the island still retains much of its 
integrity and its association with the early decades of aviation. The 
strafing marks on two of these seaplane runways are distinctive evidence 
of the December 7, 1941 attack. 

About a dozen original drawings for these seaplane runways were located 
on microfiche cards in the Plan Files of the Naval Facilities Engineering 
Command, Pacific. These include some drawings that were superseded 
(for instance, drawing nos. V-N10-124, dated June 2, 1931, and no. 
V-N10-128, dated July 28, 1931). Most of the 1930 and 1931 drawings 
are planning or engineering maps and drawings, which show general 
layout, existing and planned ground profiles, soundings, and borings (nos. 
V-N10-122, V--N10-123, V-N22-101, V-N22-102, and V-N22-103). There 
is also a sheet showing vertical curve data, but only for Facility No. 
S358's pavement (drawing no. V-N10-176). The 1932 drawings (nos. 
113372 through 113376) also include some engineering sheets, with 
more information on ground profiles, soundings, and borings. The details 
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of the runways as finally built are shown on drawing nos. V-N10-182 and 
V-N10-194. These last two are not in the Navy's listing of these runways' 
drawings, but the numbers were noted on another drawing and found that 
way. In turn, drawing no. V-N10-194 notes that it modifies several other 
drawings, none of which were in the Navy's listing either. There is also a 
1955 drawing (no. 672314) that shows the profile of all the extant 
seaplane ramps. 
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Portion of Drawing no. V-N10-182, dated September 9, 1932 (section of typical runway) 
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Portion of Drawing no. V-N10-194, dated June 30, 1933 (Plan - cofferdam sections} 
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Photo dated November 6, 1931, showing the site before construction of Facility Nos. 
S357 and S358. Note corner of Facility No. 38 is built over the water. 
(National Archives II, in RG 80 CF 151, no. PH 16581) 
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Photo dated May 2, 1933, showing construction of seaplane runways 
(National Archives II, in RG 71 CA 153, no. PH 17350) 
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Photo dated August 4, 1933, showing newly completed seaplane runways on right and 
older runways at center and left (National Archives II, in RG 71 CA 1538, no. PH 17494). 
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Photo dated December 7, 1941, showing seaplane runways (Facility Nos. S357 and S358) 
with machine gun emplacements and Facility No. 38 in background 
(Naval Historical Center, photo #. 80-G-32492) 
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Survey of remaining strafing marks and bomb crater patches, south end of Ford Island 
(Helber Hastert & Fee Planners 2001) 
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