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SUBJECT: Draft Environmental Assessment
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Stream located in Laie, lsland of Oahu , Hawaii. Please publish the enclosed
DEA-AFONSI in the next available issue of the Environmental Notice'

Enclosed a completed OEQC Publication Form, tour (4) digital copies of the
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Flood Risk Management Improvements Feasibility Study, Laie, Oahu, Hawaii Page 44 
 

Table 3: Initial Construction and Investment Costs, by Alternative 
WBS No Action 0.02 0.01 
15 Floodway Control & Diversion Structures $0 $8,785,000 $8,785,000 
02 01 Roads, Construction Activities $0 $319,000 $319,000 
01 Lands and Damages $0 $395,000 $395,000 
30 Planning, Engineering, & Design $0 $2,423,000 $2,423,000 
31 Construction Management $0 $1,010,000 $1,010,000 
N/A Cultural Mitigation Measures $0 $638,000 $638,000 
N/A Non-Federal Structure (BYU Diversion) $0 $2,000,000 $2,000,000 
Total $0 $15,570,000 $15,570,000 

Note: All calculations utilize 2019 price levels and the Federal fiscal year 2019 discount rate of 2.875 percent. Costs 
for avoidance and minimization mitigation measures have been incorporated into the direct costs for construction. 
Totals may not sum due to rounding. 

6.2.2 Operations and Maintenance Costs 
Operations and Maintenance costs are assumed to occur due to two regularly reoccurring 
activities: annual maintenance of the gravel course atop the access road, and clearing the channel 
of vegetation. There is the potential that rip rap will need to be replaced on a non-reoccurring 
basis after larger, infrequent event. It is expected that operation and maintenance costs for both 
plans will be approximately $45,000 per year. 
 

6.2.3 Total Average Annual Equivalent Costs 
Using the information in the preceding sections, the total average annual equivalent costs for 
each alternative were calculated.  These are shown below in Table 4. 
 

Table 4: Average Annual Costs, by Alternative 
Category No Action 0.02 0.01 
Average Annual Costs $0 $751,000 $756,000 

Note: All calculations utilize 2019 price levels and the Federal fiscal year 2019 discount rate of 2.875 percent. 
 

6.3   With-Project Benefits 
Each alternative provides a specific level of relief from existing and future flood damages.  The 
differences between the expected levels of damages absent Federal action (the without-project 
condition) and those that will occur under the various with-project conditions are benefits that 
accrue to the project and form the basis for selecting a recommended plan. 

6.3.1 Flood Damages Alleviated 
Foregone flood damages were calculated utilizing HEC-FDA, a certified model for estimating 
eliminated flood damages, and therefore, flood-related benefits in the various with-project 
conditions.  Because of the steep nature of the terrain drained by this stream, the study area was 
divided into 25 basins housing 379 structures to account for water surface elevation changes as 
they relate to the topography of the area.  Figure 17 shows the basins and structures input into the 
HEC-FDA model. 
 
Water surface elevations at various flow levels were calculated for each of the basins.  These 
water surface elevations were compared to the first floor elevations of each structure within the 













































































m2perda9
Highlight





m2perda9
Highlight







m2perda9
Highlight







m2perda9
Highlight





























































http://planning.usace.army.mil/toolbox/library.cfm
http://planning.usace.army.mil/toolbox/library.cfm
http://planning.usace.army.mil/toolbox/library.cfm
http://planning.usace.army.mil/toolbox/library.cfm
http://planning.usace.army.mil/toolbox/library.cfm
http://www.hec-fda.sharewarejunction.com/














































































Cultural Surveys Hawai‘i Job Code: LAIE 7                   Introduction 

 
Figure 4. TMK: [1] 5-5-001 depicting project area with project alternatives (Hawai‘i TMK Service 2014)
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Figure 6. Photo of Lā‘ie Point (foreground) with off-shore islands ca. 2009 (CSH 2009)
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Stream. On this beach, McAllister (1933:158) recorded the meager remains of a fishing shrine 
called Kaihuku‘una (Site 285), where fishermen once left offerings of the ‘anae (mullet, Mugil 
cephalus). Between Kēhuku‘una Point and Pali Kilo I‘a Point, the beach area was known to 
fishermen as Lā‘ie Malo‘o Beach (Lā‘ie Beach Park), but since around 1955 it has been called 
Pounders Beach for the off-shore break that makes these good waters for body surfing. In the 
historic period, sections of the beach have also been called Pahumoa, in honor of the Hawaiian 
fisherman who lived near Kōloa Stream and was generous with his catch, and Kikila (Hawaiian 
for “Cecil”), named for the home of Mr. Cecil Brown, who had a large estate in the area in the late 
1800s.  

Both Kēhuku‘una Point and Pali Kilo I‘a Point (“fish watchers’ cliff”) were places where 
spotters would stand and direct off-shore fishermen to schools of fish. The pier at Lā‘ie Landing, 
built in 1887 and used to load sugar and other crops on steamships headed for Honolulu, was also 
located between these two points. According to Clark (1977:144), the fishermen went to the waters 
off Pounders Beach for ‘ō‘io (bonefish; Albula vulpes), pāpio (crevally; Carangidae), and moi 
(threadfish; Polydactylus sexfilis).  

The beach from Pali Kilo I‘a to the border with Kaipapa‘u Ahupua‘a is called Kokololio Beach, 
named for a gusty wind. Although Pukui et al. (1974:116) translate this name simply as “gusty,” 
Clark (1977) believes this is a post-Contact name meaning “creeping horse.” 

Kokololio . . . takes its name from a peculiar wind that blows from the mountains 
in this region. Rather than blowing steadily, this wind rushes down upon the 
shoreline in very sharp, vigorous gusts. This characteristic reminded the Hawaiians 
of a high-spirited, prankish horse, one that would amble along at a walk and then 
suddenly run off at a gallop, much to the consternation of his rider. They named the 
wind Kokololio ‘creeping horse,’ because of the humorous relationship they noted 
between such a horse and the changeable, undependable, unpredictable wind. 
[Clark 1977:145] 

The northern section of Kokololio Beach is sometimes called Mahakea Beach, named for the 
Hawaiian man who had a Land Commission Award (LCA) in this area. The southern section is 
called Kakela Beach, for the Castle family (Kakela is Hawaiian for Castle), who had a large estate 
in this area. They had many statues on their estate, including a famous one called “La Carita” of a 
woman and two children. Based on this, a surfing spot off the beach was called “Statues.” The 
dunes near this statue was called Haleweke; in later years the area was simply called “The Dunes.” 
There are two coral reefs off this beach, Papa‘a‘ula (“lobster enclosure”), near Pali Kilo I‘a Point, 
and an unnamed reef extending from Haleweke to the south end of the beach (Clark 1977:145). 

3.1.2 Inland Lā‘ie 
Place name translations presented without attribution in this subsection on inland areas are from 

Place Names of Hawaii (Pukui et al. 1974), unless indicated otherwise. 
The ahupua‘a is divided into two sections, Lā‘ie Malo‘o (“dry Lā‘ie”) on the south side and 

Lā‘ie Wai (“wet Lā‘ie”) on the north (Pukui et al. 1974:128). The dividing line extends from 
Laniloa Point on the coast to the Ko‘olau Mountains. Lā‘ie Malo‘o Ahupua‘a is drained by a 
number of perennial and non-perennial streams: Kahawainui, Wailele (“waterfall”), and Kōloa. 
Laniloa Stream begins mauka (towards the mountain) of Brigham Young University then 
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disappears. The non-perennial stream begins again on the makai (toward the ocean) facing portion 
of Brigham Young University before draining at Laniloa Beach, suggesting the stream traverses 
below the school.  

From south to north, the gulches extending from the uplands to the sea are Kokololio (“gusty”); 
‘A‘akaki‘i; Kōloa (“tall sugarcane” according to Pukui et al. 1974; “wild duck,” according to 
Handy and Handy 1972:461), also called Lā‘iemalo‘o in the lower reaches; and Wailele.  

Lā‘ieloa Stream is so short it is not usually pictured or labeled on most maps. It seems to 
originate not from the uplands but from the swampland that once covered the area adjacent to and 
mauka of Kamehameha Highway.  

Only a few pu‘u (peaks) are labeled on historic maps. Kaipapa‘u (“shallow sea”) is located on 
the Kaipapa‘u–Lā‘ie border. These may not be traditional names, but instead may be the names of 
triangulation stations used by early surveyors. At the highest point of the ahupua‘a, along the 
mauka boundary at the Ko‘olau Mountain Range, is one peak called Pu‘u Ka‘inapua‘a (“pig 
procession hill”).  

3.2 Mo‘olelo (Story) 
Hawaiian traditions describe the whole region as an agriculturally rich land including 

cultivation of taro, sugar cane, bananas, and sweet potatoes, but tend to focus on the sea, and 
particularly the migratory mullet that came in great numbers to Lā‘ie Bay. 

3.2.1 The Romanace of Lā‘ieikawai 
Lā‘ie is named after the mo‘olelo (story, myth) of Lā‘ieikawai, the story of twin girls from the 

ahupua‘a, raised separately, who later had entangled marriages (Beckwith 1970:526–528; 
Kalākaua 1990:457–480; Paki 1972:52). Mary Kawena Pukui (1983) associates the poetical 
saying, Lā‘ie i ka ‘ēheu o na manu (“Lā‘ie, borne of the wings of birds”), with this mo‘olelo of the 
twin girls. Paki (1972:52) places this story at the site of what is now the Laie Hawaii Temple of 
the Church of Jesus Christ of Latter-day Saints.  

The romance of the beautiful Hawaiian twins Lā‘ieikawai and Lā‘ielohelohe is closely related 
to Wai‘āpuka, a pond or spring with an underground cavern on the Lā‘ie side of the Mālaekahana-
Lā‘ie border: 

The romance of Laie-i-ka-wai (Laie in the water) is the story of a high tapu chiefess 
concealed at birth in a cave reached by diving through a pool of water and later 
reared under tapu in an earthly paradise prepared for her in Paliuli in the uplands of 
Puna by her mo‘o guardian Waka, who hopes to gain wealth and position by 
arranging a marriage for her to some high chief. An impostor steps in on the eve of 
marriage and she is abandoned by Waka and her twin sister substituted in her place. 
Through a group of guardian girls, the abandoned sisters of a rejected suitor who 
has tried to use their kupua [supernatural] powers to win the chiefess and has then 
attempted to storm her tapu house by force, she wins a very high tapu chief from 
the heavens as a husband, her foes are punished, and she herself goes to dwell in 
the heavens with her husband. He proves unfaithful, his parents cast him out, and 
his wife joins her sister and is worshiped today as a goddess. [Beckwith 1970:526] 
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This pool was still intact in 1885, when a traveling party described it: 
Entering the district of Ko‘olauloa, and approaching the coast over a broad stretch 
of grassy meadow but slightly above the level of the ocean, our party was suddenly 
brought to a halt beside a pool of clear water, nearly round, and perhaps a hundred 
feet in diameter. The surface of the pool was ten or twelve feet below the level of 
the surrounding plain, and its even banks of solid rock dropped almost 
perpendicularly into water of unknown depth. The volume of the pool is affected 
neither by rain nor drought, and the native belief is that it is fed by springs at the 
bottom, and has a subterranean drainage to the ocean, some two or three miles 
distant. 
All of them (the legends) speak of a cavern somewhere beyond the walls of the 
pool, and to be reached only by diving into the water and finding the narrow passage 
leading up into it. 
An old native plunged into the pool. Swimming to the northern wall, he clung for 
a moment to a slight projection, and then disappeared. Three or four minutes 
elapsed when the salutation of aloha greeted us from the opposite wall, and the next 
moment a pair of black eyes were seen glistening through a small opening into the 
cavern about four feet above the surface of the water. The swimmer then returned 
to the pool by the passage through which he had left it. 
To the many questions with which he was asked the old man returned but brief 
answers on his return, and when importuned to explain the method of his entrance 
to the cavern, that the secret might not be lost, he pointed significantly to the sea, 
and declared that there would be found the bodies of those who sought to solve the 
mystery of the passage and failed. [Dagget 1888 in Kalākaua 1990:455–480] 

McAllister was guided to Wai‘āpuka pond during his archaeological survey of O‘ahu in the 
early 1930s for the Bishop Museum. Its location can be clearly seen on modern topographic maps. 
McAllister described its importance to the Hawaiians thus: 

Waiapuka is made famous by the legend of Laieikawai. Without guidance it is 
difficult to find for it is hidden from sight even from the surrounding elevations or 
from the tops of the highest pines which line the road. The pool is oval in shape, 
measuring about 30 ft. by 60 ft. with the water about 10 ft. below the level of the 
surrounding plain. Tides are said to affect the pool. On the Laie side is a small 
crevice in the rock, which is said to open into the cavern in which Laieikawai was 
hidden. Natives of the region remember when it was possible to swim through an 
underwater entrance, and it is said that the chamber could accommodate three or 
four people. Within the last 15 years silt has filled the pool, and it is no longer 
possible to enter the hidden chamber. The pool is significant in the minds of the 
Hawaiians because it was here that Waka hid Laieikawai until she reached maturity. 
[McAllister 1933:156–157] 

The mo‘olelo of Lā‘ieikawai was printed in the Hawaiian language newspaper Ka Hiwahiwa o 
Paliuli, 11 April 1863 and later translated by Martha Beckwith (1918). In this mo‘olelo the chief 
Kahauokapaka told his wife Mālaekahana that if their first-born child was a boy, it would live and 
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all subsequent children would be raised as their children, but if the first-born was a female, it 
should be killed and all females thereafter, until a boy was born. Mālaekahana bore five daughters 
in succession and each time her husband ordered the baby girl to be killed. During her sixth 
pregnancy, Mālaekahana consulted the priest Waka, asking how she could save the next child. He 
told her to suggest to her husband to go out fishing when her labor pains began and to bear the 
child in secret. She followed the priest’s advice, and when her husband was away, bore not one 
female child, but twins, and gave them into the care of the priest and his wife, Kapukaihaoa, to be 
raised. They hid the child Lā‘ieikawai in the pool of Wai‘āpuka, and the second girl, Lā‘ielohelohe 
in the uplands of Wahiawā: 

When Waka and Kapukaihaoa had taken their foster children away, Waka said to 
Kapukaihaoa, ‘How shall we hide our foster children from Kahauokapaka?’ 
Said the priest, ‘You had better hide your foster child in the water hole of Waiapuka; 
a cave is there which no one knows about, and it will be my business to seek a place 
of protection for my foster child.’ 
Waka took Laieikawai where Kapukaihaoa had directed, and there she kept 
Laieikawai hidden until she was come to maturity. 
Now, Kapukaihaoa took Laielohelohe to the uplands of Wahiawa, to the place 
called Kukaniloko.  
All the days that Laieikawai was at Waiapuka a rainbow arch was there constantly, 
in rain or calm, yet no one understood the nature of this rainbow, but such signs as 
attend a chief were always present wherever the twins were guarded. [Beckwith 
1918:64–65] 

3.2.2 Manōnihokahi, the One-Toothed Shark 
The mo‘olelo of Manōnihokahi (“shark with one tooth”), according to Rice (1977:122, 124), 

takes place in Lā‘ie and Mālaekahana Ahupua‘a. In this story, Manōnihokahi would often pass 
through a tunnel or water hole in Lā‘ie into the ocean in his shark form to kill lone fishermen. 
During McAllister’s archaeological survey in the 1930s, the general location of this tunnel was 
pointed out to him (Site 279; McAllister 1933:157). 

Once back in his mortal form, Manōnihokahi’s deeds were discovered and he was put to death: 
Near the water hole in Mālaekahana, between La‘ie and Kahuku, lived a man called 
Mano-niho-kahi (‘Shark-with-one-tooth’), who was possessed of the power to turn 
himself into a shark. Mano-niho-kahi appeared as other men except that he always 
wore a kapa cloth [bark cloth] which concealed the shark’s mouth in his back. 
Whenever he saw women going to the sea to fish or to get limu (edible seaweed), 
he would call out, ‘Are you going into the sea to fish?’ Upon hearing that they were, 
he would hasten in a roundabout way to reach the sea, where he would come upon 
them and, biting them with his one shark’s tooth, kill them. This happened many 
times. Many women were killed by Mano-niho-kahi. At last the chief of the region 
became alarmed and ordered all the people to gather together on the plain. Standing 
with his kahuna [priest], the chief commanded all the people to disrobe. All obeyed 
but Mano-niho-kahi. So his kapa was dragged off and there on his back was seen 
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