EXECUTIVE CHAMBERS

HONOLULU

GEORGE R. ARIYOSKI

covennon May 27, 1982

Mr. Roy R. Takemoto

Chairman

Environmental Quality Commission
550 Halekauwila Street, Room 201
Honolulu, Hawaii 96813

Dear Mr. Takemoto:

Subject: Environmental Impact Statement for Kalia Road, Relief Drain,
Waikiki, Oahu

Based upon the recommendation of the Office of Environmental Quality
Control, I am pleased to accept the subject document ag satisfactory fulfillment
of the requirements of Chapter 343, Hawaii Revised Statutes. This environmental
impact statement will be a useful tool in deciding whether the action described
therein should be allowed to proceed. My acceptance of the statement is an
affirmation of the adequacy of that statement under applicable laws, and does not
constitute an endorsement of the propoged action.

When the decision is made regarding the proposed action itself . 1 expeact
the proposing agency to weigh carefully whether the socletal benefite justify the
environmental impacts which will likely occur. These impacts are adequately
described in the statement, and, together with the comments made by reviewers,
provide a useful analysis of alternatives to the proposed action.

With warm personal regards, | remain,
Yeurs very truly,

G drge R! Aréyoshi (

*,

>,

ce: Mr. Michasel Chun, Director,
Department of Public Works
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SUMMARY

The County Department of Public Works has proposed three alternative
drainage improvements for Kalia Road in Waikiki, Oahu. Altermative X
consists of a new box culvert extending straight from Ralia Road,
underneath tne pedestrian right-of-way between the Halekulani and
Cinerama Reet Hotels, to an outfall approximately 350 feet makai of the
Halekulani seawall. Alternative Y comnsists of a uew box culvert
underneath the Balekulani right—of-way connected by a new box culvert
beneath the beach to an existing box culvert at the southeastern edge of
Fort DeRussy (Kalia Relief Drain). With Alternative Y, the existing
Kalia Relief Drain outfall would need to be replaced with a larger box
culvert makai of the point of conmection. Alternative Z consists of
raising the sidewalks, curbs, and driveways on Kalia Road between
Saratoga Road and Lewers Stxeet. Alterpative Z also involves replacing
the entire existing Kalia Relief Drain box culvert makai of Kalia Road
with a larger box culvert. As with the existing Kalia Relief Drainm, the
new outfall would end approximately 350 feet makai of the Fort DeRussy
seawall.

The DPW prefers Alternmataive 2. However, the final decision on which
alternative is selected will take into comsideration public and private
comments concerning this EIS.

Alternative X would cost about $.8 million at 198l prices, Alternative Y
would cost about $1.4 millionm, and Alternative Z would cost about $1.2
million. All three alternatives would require use ot both pr:wa.te and
State property. Alternatives Y and Z would also require use of Federal
property. As many as 18 different agency permits and approvals would be
needed to construct Alternative Z.

Alternative X would require the shortest comstruction time and
Alternative Y would require the longest. Construction of Alternative Y
would substantially inhibit beach use for several months. All
alternatives would require about two months of construction on Kalia Road
and some rerouting of trafric.

e S




Alternative X would create a new outfall approximately 280 feet east of
the existing Kalia Relief Drain outfall, while Alternatives Y and Z would
replace the existing outfall with a larger onme. A new outfall would snag
floating debris and limu during Kona winds. Otherwise, none of these
alternatives would have substantial adverse impacts on water quality or
recreational use of nearshore waters.

Alternative Y and Z outfalls would not create any risk of adverse impacts
to existing beach processes. However, Alternative Y would require a new
box culvert along the shoreline beneath the beach. Analysis of available
aerial photos shows that if built during the 1950s, the proposed culvert
beneath the beach would not have been exposed by wave actionm since then.
But if this culvert were exposed by beach retreat, then the County would
need to place sand makai of the culvert to restore the beach.

The new outfall required for Alternative X has the potential for
affecting beach processes. However, long term adverse impacts are not
considered likely. Construction of a 160 foot groin in 1929 in the same
place as the proposed outfall and a 110 foot groin near the existing
Kalia Relief Drain was followed over twenty years by gradual accretion of
a beach extending from the middle of the Fort DeRussy seawall through
part of the Halekulani seawall.

Other outfall locations considered were not felt to be desirable.
Retention of storm water in ponds was not considered feasible. Because
of cost, maintenance problems, and the risk of breakdowns, pumps were
not considered an adequate substitute for a gravity flow drainage system.
Disposal of storm water in the Ala Wai Canal was impractical without use
of pumps.
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CHAPTER I. DESCRIPTION OF THE PROPOSED PROJECT

A. LOCATIOR AND LAND OWNERSHIP

The Department of Public Works (DPW) is proposing to construct
drainage improvements at Kalia Road in Waikiki, Oahu. (Figure 1)
Three alternative approaches are being considered to reduce flooding
of Kalia Road. (Figure 2 and Figure 3) If feasible, then for
Alternative X and Alternative Y undersized drainage pipes would be
replaced beneath the intersection of Saratoga and Kalia Roads.
Alternative X and Alternative Y would also consist of a new box
culvert from Kalia Road underneath the existing l10-foot wide
pedestrian right~of-way between the Halekulani and Cinerama Reef
Hotels. (Figure 2) Alternative X consists of extending the new box
Culvert straight out to sea. Alternative Y consists of angling';he
new box culvert beneath the beach (fronting the Cinerama Reef Hotel
and Waikiki Shore Apartments) to an existing undersized storm drain
box culvert at the southeastern edge of Fort DeRussy (Kalia Relief
Drain). Alternative Y also requires replacing the existing Kalia

“Relief Drain outfall makai of the point of connection. Unlike other
alternatives, Alterpative Z consists of replacing the entire exisﬁing -
Kalia Relief Drain box culvert makai of Kalia Road., (Figure 3)
Alternative Z also would require raising the sidewalks, curbs, and

driveways on Kalia Road between Saratoga Road and Lewers Street. With
all three alternatives, the beach would completely cover all
structures mauka of the high water mark at about the same elevation as

the existing Kalia Relief Drain outfall.

The DPW prefers Alternative Z. However, the final decision on which
alternative is selected will take into consideration public and
private comments received by the DPW concerning this ELS.

All three alternatives would require use of State and private
property. In addition, Alternatives Y and Z would require use of Army
property at Fort DeRussy. Mauka of the Fort DeRussy seawall, the
existing Kalia Relief Drain is located on Army property identified by
Tax Map Key 2-6-05:Portion of Parcel 1. The pedestrian right-of-way
between the Halekulani and Cinerama Reef Hotels and part of the
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abutting beach are City property identified by Tax Map Key 2-6-04:
Parcel 9. The beach mauka of the mean high water mark fronting the
Cinerama Reef Hotel is currently hotel property identified by Tax Map
Key 2-6-04: Portion of Parcels 10 and 11. The beach mauka of the mean
high water mark fronting the Waikiki Shore Apartments is currently
Waikiki Shore Apartments property identified by Tax Map Key 2-6-04:
Portion of Parcel 12. According to the State Attorney General, the

Ashford and Sotomura decisions of the Hawaii State Supreme Court are

not applicable to ownership of most of the beach east of Fort DeRussy
because the Territory of Hawaii conveyed the beach to abutting
property owners in 1928. (Ref. 14) The beach on which Kalia Relief
Drain's outfall is located and all lands makai of the mean high water
mark are owned by the State of Hawaii and are not identified by Tax
Map Key. However, the beach west of Kalia Relief Drainm fronting the
Fort DeRussy seawall is State property identified by Tax Map Key 2-6~
05:8. The Fort DeRussy beach is currently leased on a mouth to month
basis by Surf Cats Hawaii, Inc.

-

B. NEED FOR THE PROJECT

The proposed drainage improvements are primarily intended to reduce
the flooding of Kalia Road and adjacent areas.’ Because of flat topo-
graphy, during times of mean higher high water elevation (1.07 feet
above mean sea level), the existing Kalia Relief Drain is unable to
accommodate storm flow exceeding about 80 cubic feet per second (cfs)
without flooding occurring. By comparison, the storm flow gemerated
within Kalia Relief Drain's service area by the "fifty year storm" is
estimated as 183 cfs. (See Appendix 8) During even moderate storms,

roads in the project area flood as a result of water overflowing from

nearly every drainage intake structure that feeds Kalia Relief Drain.
(Figure 4) At a minimum this causes great inconvenience in a densely
populated area. Severe storms result in flooding of sidewalks on
Kalia Road and occasionally property damage such as flooding of
parking garages. Flooding is particularly severe on Kalia Road
because it receives floodwaters flowing makai down Beach Walk and
Lewers Street,
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Existing storm drains on Beach Walk and Lewers Street are generally
pot large enough to accommodate storm flow from a fifty-year storm.
Because of the relatively minor degree of flooding that occurs om
these streets it is not considered economically justifiable to improve
their drainage systems at this time. However, mauka fiooding will be
alleviated by the increased capacity of drainage conveyance facilities
on Kalia Road.

C. HISTORIC PERSPECTIVE

A century ago, there were no seawalls or groins at Waikilki Beach.
Marshes, fishponds, taro ponds, and rice fields covered sizable areas
between the beach and what is now Kalakaua Avenue (formerly Waikiki
Road). An 1881 survey for the Territory of Hawaii by s.E. BishopP
(Figure 5) shows that the area where Saratoga Road and Kalia Relief

Drain are presently located used to be a stream named Kawehewehe. A

narrow barrier beach fronted the entire shoreline between what is now
the Hilton Hawaiian Village and the Royal Hawaiian Hotel.

Since the last decade of the 19th century, dredging, fi1ling, and
cqnstruction have transformed Waikiki into a densely developed resort
destination area fronted by a predominantly man-made shoreline.

Former wetland areas have been filled and a series of storm drains’

constructed to carry surface runcff to the ocean. Because of the

original flat topography, these drains have very low physical:

gradient.

The first Kalia drainage outfall was comstructed in 1917 as a 3'x &
concrete box running from the foot of Saratoga Road to the oceal
across YWCA property adjoining Fort DeRussy. Tt proved inadequate to
handle storm runoff and generated numerous complaints. On March 3,
1958, Waikiki was deluged with the heaviest storm everT recorded.
Bagements of hotels and apartments in the Kaliz Road area weTe flooded
between Lewers and Sarxatoga Road and parts of Fort DeRussy also
flooded. A hui known as MKG Corporation offered to pay most of the
cost of a larger storm drain if it would be relocated off of the YWCA
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property. Fort DeRussy offered an easement to the City and County for
a larger storm drain if hook-ups to the Fort DeRussy drainage systenm
would be allowed. In 1959, the City and County accepted these offers
and began comstruction of a new 5' x 4' box culvert from the makai end
of Saratoga Road across Fort DeRussy and then approximately 120' makai
of the DeRussy seawall. Relocation of Kalia Relief Drain allowed MKG
Corporation to construct the Waikiki Shore Apartments on a 50' wide
Parcel between Fort DeRussy and what is now the Cinerama Reef Hotel,
(Ref. 5, Ref. 6, Ref., 17, Ref. 18, Ref. 19)

In 1969, to avoid clogging Kalia Relief Drain with sand from Fort
DeRussy beach improvements, the Army Corps of Engineers extended the
existing box culvert another 228' into the ocean. BHowever, sand
clogging continued to occur and resulted in major £looding of the
Kalia Road area during a storm on May 12 and 13, 1977. As a result of
this flooding, the City settled damage claims with twelve different
Parties totaling $121,258. Plate l shows a "reflecting pond" in the
Cinerama Reef Hotel garage following the storm of May 1977. More
recently, flooding of the Kalia area on February 2 and 3, 1979 has
resulted in 8 more damage claims against the City. Some of these
claims are still pending settlement. Since 1969, apart from serious
pProperty damage that occurred in 1977 and 1979, the Kalia area has

- undergone .numerous minor floods as a result of the inherent inability

of Kalia Relief Drain to efficiently handle storm runoff., (Ref. 5,
Ref. 8, Ref. 17, Ref. 19)
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P. FACILITY PLAN

ALTERNATIVES X AND Y

Because of the presence of numercus buried utility wires and conduits,
detailed engineering analysis will be needed to determine the most
practical way to replace existing undersized drainage pipes beneath
the intersection of Saratoga and Kalia Roads. Construction of
a box culvert down the Halekulani right-of-way will face similar
obstacles.

For Alternatives X and ¥, a new concrete box culvert (exterior
dimensions approximately 7' x 7') will be built makai of Kalia Road
underneath the pedestrian right-of-way between the Halekulani and
Cinerama Reef Hotels. Existing utilities will probably be relocated
on top of the new box culvert. The mauka end of the new box culvert
will connect to the existing box culvert, located makai of the center
of Ralia road, which now carries runoff to the existing Kalia Relief
Drain. (Figure 2) Hookup of the new box culvert will divert storm
runoff that formerly would have overloaded the existing box culvert
underneath Kalia Road.: '

Two different ocean outfalls are under consideration for the ﬁew box
culvert makai of the Halekulani right-of-way. Plate 2 shows how the
alternative drainage outfalls would look if seen from the air.
Alternative X involves extending the nmew box culvert straight out to
sea, creating a second outfall structure about 280 £eet east of the
existing Kalia Relief Drain outfall. The new box culvert would be
protected from potential wave damage by rock revetments with a 2:1
slope as shown in Figure 6. Alternative Y involves angling the new
box culvert beneath the beach to comnect to the existing Kalia Relief
Drain outfall. (Figure 7) The existing outfall would be replaced
with a larger box culvert (exterior dimensions approximately 11.5' x
7.5') makai of the hookup point. This larger box culvert would be
protected from potential wave damage by rock revetments with a 2:1
slope. (Figure 8) Outfalls for Alternative X and Alternative Y
would become visible makai of the shoreline at about the same eleva-
tion as the existing Kalia Relief Drain outfall. (Figure 9)

-11-
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ALTERNATIVE Z

For Alternative Z, sidewalks, curbs, and driveways will be replaced
along Kalia Road between Saratoga Road and Lewers Street. Curbs will
be raised to give standard 6" clearance above gutters. The entire
existing Kalia Relief Drain will be replaced with a larger box culvert
(exterior dimensions approximately 10' x 8') makai of Kalia Road.
Makai of the Fort DeRussy seawall, this larger box culvert would be
protected from potential wave damage by rock revetments with a2:l
slope. (Figure 8) After completion, Alternative Z would look the
same from the air or the ground as Alternative Y. (Plate 2 and
Figure 9)

E. CONSTRUCTION PLAN
ALTERNATIVE X

Kalia Road would be partially blocked off for about 9 weeks to permit
replacement of drainage pipes at the Saratoga/Kalia intersection,
relocation of utilities, and in place casting of the beginning
section of a new box culvert. Excavation would take place durimg the

. first 2 to 3 weeks, subject to noise limitations established by.the

State Department of Health. Traffic would have to be rerouted
several times in.order to provide access to. property adjoining Kalia
Road. Tour buses would be accommodated, and pedestrians would be able
to use at least one sidewalk.

Construction of 2 new box culvert down the Halekulani pedestrian
right-of-way would take about 10 weeks and require closing of the
right-of-way. A backhoe would be used to dig a short length of
trench. - Next a small crane would be used to install 4' lomg pre-cast
sections. of box culvert. Then the backhoe would dig up another length
of trench and use excavated material to backfill the installed box
culvert sections. The crane would then move seaward on top of
completed sections of box culvert.

-17-
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Construction of outfall Alternative X from the Halekulani right-of-way
to the ocean would take about 2 weeks. Pre-cast sections of box

—
culvert would be used, A 70° - 80' wide trench would have to be ii
incrementally dug acress the beach. A 100" wide temporary construc-
tion easement would be incrementally fenced off to keep the public out rj
of the trench. As construction proceeded seaward, the beach would be i
restored except for a 20' wide construction easement. The Balekulani
right-of-way- and the remaining construction easement would be used as Tﬂ
a road for vehicular access and stay closed to the public during the el
duration of the project. Public access across the 20' wide construc-
‘tion easement would be limited to ome crossing point. r?
ol
Construction of outfall Alternative X makai of the shoreline would

7)

take about 13 weeks. A shallow draft barge (approximate dimensions
75' x 250') would be used as a platform for construction equipment.
Completed sectioms of box culvert would be used as a road for trucks
to carry pre-cast sections of box culvert and rock revetments out to
the barge. Upon completion of the mew outfall, the beach and the
Halekulani right-of-way would be completely restored and reopened for
public use.

23 )

ALTERNATIVE Y

(.

The comstruction plan for Alternative Y on Kalia Road and the —

Halekulani right-of~way would be the same as for Altermative X. After LJ

that, about 8 weeks would be needed to extend the mew box culvert from

the Halekulani right-of-way to the existing Kalia Relief Drain. Pre- ~

cast sections of box culvert would be used. A 60" - 70! wide trench L;

would have to be incrementally dug along the beach fronting the

Cinerama Reef Hotel and Waikiki Shore Apartments. An 80' wide T}

temporary construction easement would be incrementally fenced off -to -

keep the public out of the trench. As construction proceeded towards

Kalia Relief Drain, the beach would be restored except for a 20' wide ¢
e

construction easement. The remaining construction easement would be
used as a road for vehicular access from the Halekulani right-of-way.

_ Public access acxoss the 20' wide construction easement would be
limited to a few crossing points. Upon completion of the box culvert
between the Halekulani right—of-way and Kalia Relief Draim, the right- oy

]

3

of-way and most of the beach would be completely restored and reopened Li
for public use.
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During the last 3 weeks that the box culvert was being built along the
beach, most of the existing Kalia Relief Drain cutfall would be re-
moved. If the State Department of Transportation desired removal of
the small groin fronting the Waikiki Shore Apartments (groin No. 5 om
Figure 10), then this could be accomplished at the same time. A
shallow draft barge (approximate dimensions 75' x 250') would be used
as a platform for demolition equipment. Rubble from Kalia Relief
Drain would be unloaded onto a second smaller barge for disposal at an
approved landfill site.

After completion of the box culvert between the Halekulani right—of-
way and Kalia Relief Drain, comstruction equipment would use the makai
Battery Randolph Museum parking lot in Fort DeRussy as an access point
and staging area for the remainder of the project. The top of Kalia
Relief Drain makai of Fort DeRussy would be used as a road. A 20'
wide construction easement would be fenced off around Kalia Relief
Drain and public access would be limited to one crossing point.

It would take about 3 weeks to cast in place a hook-up between Kalia
Relief Drain and the new box culvert fronting the Cinerama Reef Hotel
and Waikiki Shore Apartments. Construction of a nmew Kalia Relief
Drain outfall makai of the connection point would be done with pre-
cast sections in a manner similar to constructiom of outfall
Alternative X. Armor rocks from the rubble groin on the Fort DeRussy
side of the existing Kalia Relief Drain might be used for revetments
for the new Kalia Relief Drain. Construction of a new Kalia Relief
Drain outfall would require about 2 weeks on the beach and about
another 12 weeks makai of the shoreline. Upon compietion, the beach
would be completely restored and public access would again be allowed
on top of the makai portion of Kalia Relief Drain.

ALTERNATIVE 2

Constyuction of Alternative Z would begin at the Saratoga/Kalia
intersection and simultaneously proceed east along Kalia Road and
makai across Fort DeRussy. The makai Battery Randolph Museum parking
lot would be used as a staging area and access point for comstruction
equipment during replacement of the existing Kalia Relief Drain.

-19-
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Excavating and recasting higher sidewalks, curbs, and driveways on
Kalia Road would take about 2 months. _Excavation would proceed
incrementally during the entire two months, subject to noise
limitations established by the State Department of Health.
Improvements on one side of the road would be completed before
construction began on the other side. One lame of Kalia Road would be
intermittently closed to traffic while comstruction was taking place.
Tour buses would be accommodated,.and pedestrians would be able to use
at least ome sidewalk.

Replacement of the existing Kalia Relief Drain with a larger box
culvert across Fort DeRussy would take about 10 weeks. The
construction method would be similar to that used to install a box
culvert down the Halekulani right-of-way.

Replacement of the existing Kalia Relief Drain outfall would require
about 3 weeks on the beach and amnother 12 weeks makai of the
shoreline. The construction method would be similar to that used with
the Alternative Y outfall, including use of a shallow draft barge as a
platform for demolition and construction equipment.

'F. COST, FUNDING SOURCE, SCHEPULE

No estimate is available yet for the cost of replacing undersized
drainage pipes at the intersection of Saratoga and Kalia Roads.
Table 1 compares other construction cost estimates for Alternatives X,
Y, and 2. :

=20~

T 7

I

O S

7

rf U7F LT

—_ -3
caemae

PO T

VRS




:___v._“f

(.. ])

o J

L

-

3

TABLE 1
PRELIMINARY CONSTRUCTION COST ESTIMATES
(1981 PRICES)

Alternative x....-.l.II..lI‘l..-l.......'..III... $0l8 I'Iillion

Alternative Y..II-'l...-ll."l.lil..II.I..I..I.'. $1.4 Million

Alternative Z....II'.l...l..l'l.'.l..l.'l......l. $1'2 Million
Funds have not yet been appropriated to construct these drainage
improvements. The Department of Public Works intends to seek a State
grant in aid.
Comstruction will be contingent upon funding. To avoid traffic

congestion, construction will probably be delayed until after
completion of the new Halekulani Hotel facilities. Construction will

be scheduled to minimize conflicts with beach use (which is heaviest
‘during the summer) and proposed improvements to Battery Randolph

Museum at Fort DeRussy.
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CHAPTER IY. DESCRIPTION OF THE ENVIRONMENTAL SEITING

A. BEACH AND WATER USES NEAR EALIA RELIEF DRAIN

The beach in front of Fort DeRussy is moderately and sometimes heavily
used by sunbathers and swimmers. Hobie catamarans are rented £rom
a concession on the beach fronting Army property. A small comfort
station on Fort DeRussy (just west of Kalia Relief Drain) services
beach goers from Fort DeRussy through the Halekulani Hotel.

The beach between Kalia Relief Drain and the Halekulani Hotel is
usually crowded with sunbathers and swimmers. At least three
commercial catamarans pull onto the beach te load and unload
passengexs. A commercial outrigger canoe operates from the beach near

the right-of-way between the Cinerama Reef and Halekulani Hotels. Two

small concessioms front the Waikiki Shore Apartments and Cinerama Reef

 Hotel renting paddle boats, beach umbrellas, beach mats, surfboards,

and beach related paraphernalia. Rental items are used on the beach
during the day.

Aerial photos show that the concession in front of the Cinerama Reef

Hotel apparently was in existence prior to enactment of the State Land
Use Law which established the Comservation District. None of the

_commercial beach operations from Fort DeRussy through the Halekulani

Hotel have a Conservation District Use Permit from the State Board of
Land and Natural Resources.

Nearshore waters fronting Fort DeRussy, the Waikiki Shore Apartments,
and the Cinerama Reef and Halekulani Hotels are used by swimmers,
snorkelers, and sometimes sail boats and outrigger canoes. A shallow
reef several hundred yards off-~shoze buffers beaches and water uses
from waves and currents. A popular small wave surfing site "Number
Threes" is located on the seaward side of the reef off the Cinerame
Reef Hotel. A popular big wave surfing site "Number Fours" is
located in front of Fort DeRussy.

-22=




Plates 3 to 11 show Kalia Road, Kalia Relief Drain, the Halekulani
Beach right-of-way, and beach uses from Fort DeRussy through the
Halekulani Hotel. Plate 2 gives an aerial perspective of beach uses.

B. BEACH OWNERSHIP

Makai of Saratoga Road, Kalia Relief Drain is entirely located within
an easement across Federally owned land at Fort DeRussy. Fort DeRussy
Beach is State property makai of the Army sea wall. The City owns a
10* wide right~of-way between the Cinerama Reef and Halekulani Hotels.

Ownership of the beach between Kalia Relief Drain and the Halekulani
Hotel is governed by a complex set of rules created by a 1928 agree-
ment between the Territory of Hawaii and the adjacent property owners.
" Among other things, this agreement included the following provisions:
(Ref. 15)

l., A line was drawn on 2 map establishing the 1928 mean high
~ water mark. Property owners were free to do as they pleased
with their private beach mauka of this line.

2. Pursuvant to Act 273, SLH 1927, the Board of Harbor
Commissioners was responsible to attempt tu expand the beach
makai of the 1928 mean high water mark (until funds ramn out).

3. Upon completion of beach improvements, the Territory of Hawaii
was prohibited from comstructing any kind of structure on the
beach except for retaining walls or groins necessary for beach
preservation. ‘

4, The expanded beach (if any) and any natural accretion became
the property of abutting property owners.
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5. If the current mean high water mark were less than 75 feet
makai of the 1928 mean high water mark, then abutting property
owners were prohibited from placing or constructing any struc-
ture closer to the water than the 1928 mean high water mark.

6. Removable structuxes including portable boundary fences were
permitted on the expanded or accreted beach provided they were
at least 7% feet mauka of the mean high water mark.

7. Public use of the expanded or accreted beach within 75 feet of
the mean high water mark could not in any way be restricted by
abutting property owners.

While the Board of Barbor Commissioners failed to place sand on the
beach between the Halekulani pedestrian right—of-way and Kalia Relief
Drain, the 1928 agreement still remains in effect. Consequently, the
State Attornmey General is of the opinion that if the beach erodes toO
the 1928 mean high water mark, then there is no beach legally
available for public use. (Ref. 14) A second important implication
is that the beach in front of the Cinerama Reef Hotel and Waikiki
Shore Apartments is private property with an easement foT public

recreational use. Therefore, construction of a new storm drain across

this beach requires modification of the 1928 agreement.’ (1t also
should be noted that the beach concessions fronting the Waikiki Shore
Apartments and Cigerama Reef Hotel are jocated just mauka of the 1928
mean high water mark.) ' Ce

Since 1971, the State DOT has been attempting to secure the agreement
of Waikiki property owneIs to surrender all property rights makai of
the 1928 mean high watex pmark. The DOT, in conjunction with the Corps
of Engineers, hopes to widen Waikiki Beach between Kalia Relief Drain
and the Surfrider Hotel. Planning for beach widening has been delayed
pending sign-off by Waikiki property owners. Act 300, SLH 1980, has
appropriated funds for environmental studies connected with beach
widening and matching Corps of Engineers funds will be sought. (Ref.
7, Ref. 13, Ref. 16)
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C. PAST SHORELINE ALTERATIONS

In 1881, there was a continuous natural beach along almost all of the
Waikiki shoreline. (Ref. 9} But by 1928 most of Waikiki did not
have a beach. (Ref. 10 and Ref. 15) After preparing a history of the
marine structures on Waikiki Beach, Jerald Crane reached the
conclusion that seawalls were probably the principal cause of the loss
of the original beach at Waikiki. (Ref. 5, p.-20) In gemeral,
reflection of waves by seawalls causes beach erosion and increases
littoral drift. Crane noted that Waikiki seawalls were not undercut
by wave action because they were built on a coral shelf which underlay
the beach.

While not well verified, holes and channels Hredged in the reef might
have contributed to the destruction of Waikiki beaches by trapping
sand. (Ref. 21) Sand mining during the 19th century also might have
contributed to beach erosion.

In 1928, as described in the previous sectiom, the Territory of Hawail
reached a formal agreement with most Waikiki property owners toO
develop a quasi-public beach makai of the 1928 mean high water mark.
Similar agreements were reached with other Waikiki property owners in

1929. Except for a short-lived experiment with an off-shore pumping

‘plant in fromt of Gray's Beach, the Board of Harbor Commissioners did

not actually place any sand on Waikiki Beach prior to 1939, (Ref. 5,
Ref. 23) In 1929 and 1930, the Board of Harbor Commissioners
constructed eleven experimental groins between the eastern edge of
Fort DeRussy and the eastern edge of the Royal Hawaiian Hotel
property. Figure 10 shows eight of these groins. The Board of Harbor
Commissioners (and later Craue) concluded that these groins were very
successful in capturing sand on their Diamond Head (eastern) side in
front of the Royal Hawaiian Hotel. (Ref. 23) Crane also noted that
for Waikiki as a whole,

The beach of the late 1940s was not much different from that
of the 1920s8. There were only scattered pockets of sand along
the beach and the only usable beaches were that beach fronting
the Moana Hotel and the Royal Hawaiian Hotel and the moderate
sized beach that had slowly collected on both sides of ...
[groin No. 5 on Figure 10.] (Ref. 5, p. 16)
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Similarly, the Army Corps of Engineers reported that,

Six groins of various lengths located westward from the Royal
Hawaiian Hotel result in little sand retentiom. A large sand
area lies in the Halekulani-YWCA-Fort DeRussy area where there
are two groins. [groins No. 5 and No. 6 on Figure 10] During
the investigation, [September 1948 to September 19491, very
1ittle change was noted in this area and it is thus presumed
that the groins have accumulated the sand area and are very
effectively holding it in place. (Ref.37,p. 24)

The long term effects of the experimental groins built by the Board of
Harbor Commissioners is of particular relevance in assessing potential
impacts on beach processes which might occux if a new storm drain
outfall were built off of the right-of-way between the Halekulani and
Cinerama Reef Hotels. A 160' groin (groin No. 6 on Figure 10)
extended directly off-shore from the western edge of the Halekulani
seawall and a 64' groin (groin No. 8 on Figure 10) extended out from
the middle of the Halekulani seawall. An October 1948 survey by the
Army Corps of Engineers cleaxly indicates groins No. 5, 6, and 8 in
good repair and a beach extending from the western third of the
Halekulani seawall through Fort DeRussy. (Ref. 37) This survey does
not show any scouring of the beach on either side of Groin No. 6. The
1949 beach (drawn in Figure 10) was the same size and shape as the

beach surveyed in October 1948. A 1949 aerial photograph by George

Bacon (Plate 12}, which was the earliest aerial photograph that could
be located, shows groins No. 5 and 6 in good repair and a beach
starting just east of groin No. 6 and extending through Fort DeRussy.

Available aerial photos gince 1949 show gradual deterioration of groin
No. 6, but do not show significant scouring of the beach om either
side of'groin No. 6. However, the beach east of groin No. 6 has
fluctuated considerably gince 1949. A Januaxy 1959 aerial photo by
R.M. Towill Corporation (Plate '13), taken shortly before comstruction
of Kalia Relief Drain, shows that a beach ("Gray's Beach") had built
up in front of the middle of the Halekulani Hotel. A May 1962 aexial
photo by Photo Hawaii (Plate 14), made after construction of Kalia
Relief Drain and the Waikiki Shore Apartments, shows that most of the
beach in front of the HBalekulani Hotel had retreated westward and that
the seawall in fromt of the site of the Sheraton Hotel was completely
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fronted by water. (Groinm No. 6 had almost completely deteriorated by
this time.) An October 1979 photo by Air Survey Hawaii (Plate 15),
gshows the presence of a beach in front of a small part of the
Halekulani Hotel seawall and most of the Sheraton Hotel seawall.

Figure 11 roughly illustrates how the shoreline has fluctuated between
1952 and 1980 between Fort DeRussy and the Halekulani Hotel. As is
readily apparent, comstruction of Kalia Relief Drain imn 1958 and its
extension in 1969 have not hurt and on occasion have helped groin No.
5 to hold a beach in front of the Cinerama Reef Hotel. Given the
history of beach accretion on the eastern side of Kalia Relief Drain,
it is very likely, but not certain, that there will always be a beach
in front the Cinerama Reef Hotel. However, without artificial

nourishment, the beach in front of the Halekulani Hotel is likely to

be highly unstable.

Over the past 40 years, many hundreds of thousands of cubic yards of
sand have been placed on Waikiki Beach and then eroded. Available
records indicate that except for a brief period in 1930, sand has
never been directly placed on the shoreline between the Royal Hawaiian
Hotel and the experimental groin No. 5 at the eastern edge of Fort
DeRussy. However, sand placed on other parts of Waikiki Beach
probably has been carried there by nearshore currents. Crane and

Gerritsen report that sand was placed on Kuhio Beach in 1939, 1951,-

1953, 1972, and 1975; by Queen’s Surf in 1956; by the Colony Surf
Hotel in 1963; and in front of Fort DeRussy in 1969 and 1975. (Ref.
3 and Ref. 5) Judge Samuel P. King's recollection that sand was

placed in front of Fort DeRussy in the 19505 could not be verified

because the Army Corps of Engineers did mot maintain records for this
project.
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D. BEACH PROCESSES

In the 1920s, there was practically no beach from the Halekulani Hotel
through Fort DeRussy. (Ref. 5 and Ref. 13)  After construction of a
groin in front of the future site of the Waikiki Shore Apartments, 2
moderate sized beach gradually built up on both sides of this groine
(Ref. 5, Figure 10, and Plate 12) One jmplication is that this groin
captured sand which was being carried parallel to the shoreline by
longshore currents. A second implication is that there is not a
consistent direction of 1ittoral drift in the vicinity of this groin.
If there were & consistent direction of littoral drift, then the beach

“would be consistently larger om omne side of the groim. Lee side

erosion is a common effect of groins on 1ittoral drift. By way of
jllustration, Plate 12 and Plate 15 clearly show that the beach has
eroded on the western side of the large groin fronting the Royal
Hawaiian Hotel due to the presemce of westerly longshore currents. In
contrast, Plate 15 also shows that pearshore currents have not
gcoured away the beach on either side of Kalia Relief Drain.

' Rapid changes in beach size at Waikiki can be produced by unusually

strong wave and wind conditions that occur relatively infrequently.
Wave reflections off of geawalls probably imcrease the speed of long-
shore currents and hence, littoral drift. Franciscus Gerritsen's two
year analysis of Waikiki Beach processes reached the following
conclusions: '

The wave-induced longshore current is a majoxr cause for the
direction and magnitude of the littoral drift. Along Waikiki
Beach the littoral drift is therefore mostly in the westerly
direction. Occasionally waves from opposite directions causeé
a reversal of the littoral drift pattern. (Ref.3, p. &44)

Loss of sand from the beach takes place predominantly by means
of a series of well-developed rip currents during high surf
conditions. The major rip is situated off the Royal Hawaiian
Hotel and carries a significant amount of sand from the beach
seaward. (Ref. 3, po 171D

Concerning the section of beach between the Royal Hawaiian Hotel and
the Waikiki Shore Apartments, Gerritsen found:

-37-

r

M

e ¢

!

P

i 1

iyt B

A |

e

i

-

. e . . e = P P
e e e A i i i 21 L




i L A . i o RS L

S R

e g ——

.

-

L.t

3

1 £ [

L 3

-

RIS S R

L2} L

L

This section is presently undernourished because of impounding
of the littoral drift by the Royal Hawaiian Hotel groin.
Consequently, stability conditions are poor. Shoreline
variations are induced by a change of wave approach. At times
the YWCA groin (Kalia Relief Drain) acts as a barrier to the
westerly littoral drift by which accretion occurs. At other
times the drift is directed toward the east causing retrogra-
dation of the same shoreline sectionm. (Ref. 3, p. 763

Although Gerritsen concluded that beach accretion im front of the
Cinerama Reef Hotel is mostly due to sand being carried in a westerly
direction by surf induced nearshore currents, available research in-
dicates that weak '‘currents frequently flow from west to east in front
of the Cinerama Reef Hotel. Keith Chave and Robert Tait's study of
nearshore currents at Waikiki Beach between March and July 1972 found
that heavy surf on April 26, 1972 generated weak currents that moved
in an easterly direction past Kalia Relief Drain. (Ref. 4) Figure
12 presents Chave and Tait's observations of nearshore currents on
April 26, 1972. Gerritsen also found that during pericds of small
waves, tidal fluctuations generated weak easterly currents between
Fort DeRussy and the Royal Hawaiian Hotel. (Ref. 3) Figure 13
preéenta Gerritsen's observations of nearshore currents due to tidal
chhngea. ' - '

E. HATURAL HAZARDS AND PROBLEMS

1. Beach Retreat. Given the history of man-made alterations of

the Waikiki shoreline, it is not possible to conclude for certain
that there is a permanent beach in front of the Cinerama Reef
Hotel. While beach retreat has never been more than a minor
problem since the 1930s, beach stability may have been artificaily
enhanced by placement of sand in front of other Waikiki beaches.
Hence, if a new box culvert were built beneath the beach from the
Halekulani right-of-way to the existing Kalia Relief Drain, then
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there is a slight risk that the box culvert might be exposed by
beach retreat and jn effect betome 2 geawall like the one in front
of the Halekulani. In such an event sand would need to be placed
in front of the Cinerama Reef Hotel to restore the beach and
protect the box culvert.

2. Sand Clogging. The existing Kalia Relief Drain is frequently
clogged and sometimes completely blocked with sand. Storm water
cannot drain from Kalia Relief Drain when the box culvert is
blocked with sapd. For that reasol, at a total cost of roughly
$10,000 per year, a County maintenance crew visits Kalia Relief
Drain twice 3 week and uses & girehose to flatten the sand bern
which builds up inside the box culvert (at about the same point as
the beach berm outside the drain). When the sand berm inside
Kalia Relief Drain is flattened, the outgoing tide and/or storm
water from Waikiki carries sand out of the box culvert. (Ref.
12)

While more research is needed, preliminary study suggests that
sand in suspension near the shoreline 18 carried into Kalia Relief
Drain by small waves striking the eastern side of the box culvert.
Waves visibly force water (and probably sand) through small cracks
in the box culvert at its pre-cast joints. This kind of problem

" can be prevented in a new storm drain by use of watertight joints.

Other golutions to the gand clogging problem may be developed
during project engineering. ‘ '

3. Storm Waves. The shallow reef fronting Waikiki dissipates

most wave energye Wave retraction inside the reef is complex and

" yaries with the jncidence of wave fronts. While waves rarely
break inside the reef between the Halekulani Hotel and Fort .

DeRussy, kona winds from the southwest occasionally genexate rough
conditions. Consequently, & new drainage structure must be
designed to withstand wave heights of approximately six feet.

4. Tsunami. Historically, Waikiki Beach has had only mimor
water level fluctuations from tsunamis. The highest recorded
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tsunami heights in the project area were 6 feet in 1946 and 5 feet
in 1960, County Flood Insurance Rate Maps (which currently are
being revised) show the estimated 100-year shoreline tsunami
height as 7 feet. The 1946 tsunami from the Aleutians and the
1960 tsunami from Chile both caused extensive damage in downtown
Hilo on the Island of Hawaii, but none in Waikiki. (Ref. 24, pp.
15, 24)

The general pattern of tsunami jnundation at Waikiki is expected
to be 2 long period water level fluctuation with little or no wave
formation. However, if inundation levels are unusually high, then
the backrush of the water can carry large structures and objects.

In this type of case, it would be unfeasible to design a new

drainage structure to withstand potential forces.

F. 'BENTHIC ENVIRONMENT

In October 1980, a quick assessment was made by snorkelers of condi- .

tions from the shoreline to the reef flat between Kalia Relief Drain
aqd the Halekulani Hotel. There was almost no live coral. The bottom

was mostly sand and silt-strewn over rubble and algae.: Moderatej'
deposits of sand were found in Gray's Channel (off the Halekulani ~
Hotel) and in the alonmg-shore channel between Gray's Channel and Fort . -
DeRussy. Very few fish were seen. Despite calm conditions, the water

was slightly turbid.

Diversity and abundance of fish-apﬁeared to have déclined in the eightj .
years since a 197172 study by John Stimson and Edith Chave. Stimson

and Chave also noted a decline between 1971 and 1972. (Ref. &, p. 57)

This might have been due to turbidity and siltation which .occurred
following placement of a crushed coral beach in front of Fort DeRussy

in 1969-70.

Figure 14 shows biological survey transect lines and stations used by
Stimson and Chave. Station 2G on the reef flat was within the area
checked by VIN staff in October 1980. Stimson and Chave's findings
include the following: (Ref. 4, pp. 57-58)
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1. Coral cover, abundance of fish, and diversity of fish species
are highly correlated.

2. Coral cover in excess of 10 per cent was only observed outside
the reef crest on transect lines west of the Royal Hawaiian
Botel (lines 1, 5, 2, and 6).

3. Algae cover was relatively high inside the reef crest and on
transect lines east of Kapahulu Avenue (1ines 3, 8, and 4).

4. Sponges, echinoderms, and molluscs were common ip areas of
high alpae cover.

5. Abundance and diversity of all forms of biota waa lowest on
sand bottoms.

6. Different species of fish and algae predominated at shallow
reef flats than at outer reef slopes with depths of 15 to 40
feet.

G. WATER QUALITY

Weak nearshore currents due to tidal fluctuations tend to carry storm

.yunoff from the existing Kalia Relief Drain in an easterly direction

past -the Halekulani Hotel. Kona Winds from the southwest also would

. generate easterly currents, while strong northeast tfﬁdes would move
storm runoff offshore. Figure 13 would approximate the most probable

path of dispersion of storm water from Kalia Relief Drain.

Through 1977, the State Department 6f Heaith (DOH) moni tored coliform
content in shallow water fronting the Halekulani Hotel. Table 2

 summarizes DOH -data between 1973 and 1977.
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TABLE 2

DEPARTMENT OF HEALTH FRCAL COLIFORM COUNTIS AT GRAY'S BEACH: 1973-1977

Fecal Coliform

_Per 100 Ml. 1973 1974 1975 1976 1977
Maximum 93 2300 540 920 240
Minimum 2 1 2 2 2
Geometric Mean 6.1 9.9 8.7 6.2 4.7
Total Samples 84 53 43 34 3&

'k'l:**********‘k******************'k**'k'k’k*-k*'k************************%—k kk®

Current State water quality gtandards limit fecal coliform content for
nearshore waters to a geometric mean of 200 per 100 ml. in ten or more
samples collected during any 30-day period. (Use of a geometric meal
has the effect of emphasizing long-term trends and de-emphasizing
short-term extreme sample values.) While DOH data jn Table 2 can not
be strictly checked against current DOH water quality standards, the

implication is that water quality has been good most of the time,

despite the presence of Kalia Relief Drain.

"VThe visible light spectrum of sunlight is the primary factoxr
controlling the stability of fecal bacteria suspended in marine

waters. At pormal Hawaiian sea water temperatures, in the absence of
light, populations of fecal coliform and fecal streptococcus bacteria
are stable in marine waters for 1 to 3 days. However, in bright
sunlight, 90% of fecal coliform bacteria will be destroyed within 30
to 60 minutes and 90% of fecal streptococcus bacteria will be
destroyed within 1 te 3 hours. (Ref. 34, p. 31) Studies of the Sand
Island outfall in 1970-71 also have found that 90% of total coliform
bacteria were destroyed ;n less than 30 minutes. (Ref. 35, p. vII-35)
The ratio of fecal coliform to fecal streptococcus bacteria in raw
gsewage is usually greater than 4. In storm water, the ratio is
usually less than l. (Ref. 34, p. 31)
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The 1980 DOH Water Quality Management Plan indicates that after
appropriate effluent limitations are imposed on point source
wastewater discharges, virtually all of Oahu's coastal waters except
for embayments and estuaries will meet State water quality standards.
The significant areas of poor coastal water quality on Oahu all have
relatively poor circulation and a long water retention time. (Marine
organisms can generally tolerate exposure to dirty water for a few
days.) Areas with poor water quality include Pearl Harbor, the Ala
Wai Canal and Yacht Harbor, Keehi Lagoon, Honolulu Harbor, Kewalo
Basin, and Kaneohe Bay. Because of the longshore currents, pollutants
carried by storm runoff into open coastal waters (such as Waikiki
shorewaters) are relatively quickly diluted and mixed with clean
offshore waters and dispersed over a lomg stretch of coastline. (Ref.
25, pp. 87, 8, 14)

As shown in Figure 15, Kalia Relief Drain is located midway between
two larger sources of storm water: the Ala Wai Canal and the Kapahulu
Drain. (A small storm drain outfall at Fort DeRussy is not shown,)
During a fifty-year storm the Ala Wai Canal discharges over 23,000 cfs
as compared to the maximum possible 183 cfs generated by Kalia Relief
Drain's drainage area. (Ref, 38, p. 5) During Kona storms, turbid

© waters from the Ala Wai Canal create murky conditions along the. entire

|

length of Waikiki Beach and mask the effect of storm water from Kalia
Relief Drain.

Fresh water from Kalia Relief Drain's outfall probably is very rapidly
diluted with sea water. While measurements are not directly available
at Kalia Relief Drain, measurements have been taken for the Kapahulu
Drain which has a much larger drainage basin. (Figure 15)
Immediately after a 3-day storm in February 1972 during which 3 to &
inches of rain fell, surface sample salinity values below 30 parts per
thousand were only observed right at the mouth of the Kapahulu Drain.
(Ref. &, p. 59) By comparison, normal sea water has salinity of 35
parts per thousand. Coral can withstand prolonged exposure to sea
water with saliniéy of 30 parts per thousand without damage. (Ref.
36) A large number of species of Hawaiian coral can endure dilution
of sea water to 17 parts per thousand for 15 to 23 hours. (Ref. 35,
p. I1II-22)
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- The University of Hawaii Water Resources Research Center has examined
. ~ the sediments of Waikiki Beach for nitrogen, phosphorus, potassium, i
' ] and heavy metals on the same transect lines and stations used by
) Stimson and Chave. (Figure 14). The Center reports that

In nitrogen, phosphorus, and potassium the sediments at
Waikiki are comparable to those observed previously im morth
Kauai.... Of the heavy metals, lead content of the Waikiki
samples is similar to that found in coastal sediments at north
T Kauai, but about 1.5 to 2 times that reported for the omne
 ‘\\ ] ;' observation at the assumed pristine area of Kahana Bay. On
' N - the other hand, the cadmium content in the Kahana Bay sample
was one order of magnitude greater than that for Waikiki.
Essentially the same is true for the zinc content which was
i low for Waikiki compared to that for north Kauai and Kahana
Bay. Mexrcury levels compare favorably with that observed at
other stations. (Ref.32, pp.101-2)
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CHAPTER III. ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

A.

CONSTRUCTION RELATED IMPACIS

1. Beach and Water Uses. Outfall Alternative X would require
closing of the Halekulani pedestrian right-of-way for a total of
about 25 weeks as compared to 16 weeks for Alternative Y.
Pedestrian access from Kalia Road to the beach would have to be
diverted to the walkway on top of the existing Kalia Relief Draim
during this period. Construction of Alternative Z would not
affect use of the Halekulani right-of-way.

Construction of outfall Alternative X makai of the Halekulani
right-of-way would interfere with public use of part of the beach
jn front of the Cinerama Reef and Halekulani Hotels for about 15
weeks. Beach use would be most affected during the 2 weeks of
construction on the beach.

Construction of outfall Alternative Y would interfere with public
use of much of the beach in front of the Cinerama Reef Hotel for
about 8 weeks while a new box culvert was built fxom the
Halekulani right-of-way to Kalia Relief Drain. Replacement of the
existing Kalia Relief Drain outfall would imterfere with public
use of part of the beach in fromt of Fort DeRussy and the Waikiki
Shore Apartments for about 19 weeks. Beach use would be most
affected during the 13 weeks of construction on the beach.

Construction of outfall Alternative Z would interfere with public
use of part of the beach in front of Fort DeRussy and the Waikiki
Shore Apartments for about 16 weeks. Beach use would be most
affected during the & weeks of construction on the beach.

Copstruction of outfall Alternative X would require use of a
shallow draft barge for about 13 weeks as compared .to 15 weeks for
Alternative Y or Z. The presence of a barge would not prevent
beach catamarans from sailing to and from the beach, but would
make it much more difficult.
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While it is not possible to quantify effects on beach use during
construction of drainage improvements, it is likely that many
beach goers will choose to aveid dust and noise. Beach concessions
and commercial catamarans in the project vicinity will probably
lose most business during periods when construction is taking
place on the beach. One possible mitigation measure would be
payment of compensation. However, the City would prefer not to
compensate beach businesses for lost revenues provided that there
is not a legal obligation to provide such compensation. Another
possible (but controversial) mitigation measure would be for the
Becard of Land and Natural Resources to issue permits to allow
temporary relocation of beach related businesses to Fort DeRussy
Beach during construction of drainage improvements.

* 2. Biological Resources. Construction of Alternative Xor Y

would require removing foliage (panax and Chinese banyan)
bordering the mauka part of the Halekulani right-of-way.
Construction of Alternative Z would require removing foliage
(octopus trees) bordering the Waikiki Shore Apartments. No rare
or endangered species of plants are involved.

Construction of a new drainage outfall (or replacement of Kalia
Relief Drain) will not adversely affect coral communities and
related ecosystems. Silt curtains will be used during
excavation and construction makai of the shoreline. A number of
other impact mitigation measures have been suggested and details
will be worked out when necessary permits are obtained for
construction. However, it should be noted that the marine
environment in the project area is already highly degraded.

3. Noise. While noise regulations established by the State
Department of Health will be met, weekday constructiom noise will
probably adversely affect hotel and restaurant businesses in the
immediate vicinity. Measures suggested by the State DOH will be
employed to control noise, including a system £for handling

complaints.
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4. Traffic. Kalia Road will be partially blocked off for about
two months during construction of Alternative X or Y. Access will
be maintained to all property adjoining Kalia Road. However,
west-bound traffic will be restricted to one lane. When
necessary, (primarily during construction om Kalia Road), a
policeman will be used to direct traffic.

Construction of Alternative Z will require intermittently closing
one lane of Kalia Road during a two month period. Access will be
maintained to property adjoining Kalia Road. If necessary, then a
policeman will be used to direct traffic.

5. Battery Randolph Museum. Construction of Alternatives Y and
7 would both restrict use of the makai museum parking lot. This
would adversely affect museuu personnel and visitors who use the
parking lot.

LONG TERM IMPACTS

1. Beach Processes. Replacing the existing Kalia Relief Drain
with a slightly wider outfall for Alternative Y or 2 would not
affect beach processes. However, Alternative Y would require
construction of a new box culvert beneath the beach between the
Halekulani right-of-way and Kalia Relief Drain. While beach
retreat has not been a problem in this area since the 1930s, there
still is a slight risk that the box culvert might become exposed
and in effect become 2 geawall. In such an event the County would
need to place sand in fromt of the Cinerama Reef Hotel to protect
the box culvert and restore the beach.

Given the history of beach accretion in the project area after
construction of a 160 foot groin at the westerd end of the
Halekulani seawall, it seems likely that Alternative X will not
adversely affect beach processes. However, the impact of a new
outfall on beach processes is not definitely known.
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2. Beach and Water Uses. None of the drainage alternatives
would affect surfing at "No. Threes". The presence of a new storm

_drain outfall might make it slightly harder for beach catamarans

to sail to and from the beach. The distance between outfall
Alternative X and the existing Kalia Relief Drain would be
comparable to the 250 foot wide Ala Wai Yacht Harbor entrance
channel. Sail boats routinely negotiate the first few hundred
feet of the Ala Wai channel using only sail power.

It is hoped that a new outfall with watertight joints would not
have a sand clogging problem. However, if sand did get in, County
maintenance crews might have to infrequently flattem sand berms
clogging a mew outfall, Otherwise, a new outfall would not affect
existing beach and water uses.

Replacing the existing Kalia Relief Drain with a slightly wider
outfall would have no adverse effect on existing beach and water
uses. A beneficial effect would be that County maintenance
workers would not have to continually return to flatten sand berms
clogging the existing outfall.

3. Biological Resources. There is no reason to believe that
improvement of drainage off of Kalia Road would significantly
affect marine 1life. Over the long term, armor rock revetments
will provide better marine habitat than the existing bottom

adjacent to Kalia Relief Drainm.

"4, Aesthetics. The appearance of a new storm drain outfall

has been illustrated in Plate 2 and Figures 6 and 9. The
appearance of the existing Kalia Relief Drain is shown in Flates
7, 8, and 9. The appearance of a8 wider outfall replacing Kalia
Relief Drain has been illustrated in Plate 2 and Figures 8§ and 9.

5. Drainage. Due to existing physical comstraints, it is not
feasible to build a drainage system which would completely
eliminate flooding of Kalia Road during extreme conditions. If a
peak storm occurred during an unusually high tide, then the only
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apparent way to prevent property damage would be to flood proof
individual private garages and basements adjoining Kalia Road.

Tidal changes can substantially affect storm drain capacity.
While drainage Alternative Z would be adequate to accommodate 183
cfs of storm flow during a tide of 1.07 feet above mean sea level,
an unusually high tide could reduce the capacity of Alternative Z
by over 50%. (An unusually high tide would have a similar effect
on the 80 cfs capacity of the existing Kalia Relief Draim or on
the 105 cfs capacity of Alternative X.)

About one—~third of storm flow generated by the Kalia drainage
basin originates from areas west of Saratoga Road and Kalia Relief
Draino (i.e. from Fort DeRussy). Drainage of Fort DeRussy would
not be significantly improved by any of the three alternatives
unless undersized drainage facilties on Foxrt DeRussy were also
replaced.

Existing storm drains on Beach Walk and Lewers Street are
inadequate to accommodate runoff from peak storms. Storm runoff
which cannot be accommodated by these drains ends up as surface
flow onto Kalia Road. Drainage Alternatives X and Y would lower
the hydraulic gradient, thereby reducing the amount of this
surface flow. Storm water would no lbnger back up Kalia Relief
Drain and the box culvert on Kalia Road and thus reduce the volume
of storm water carried in mauka (upstream) drainage conveyances.

Drainage Alternatives X and Y would divert much of the storm water
runoff off Kalia Road and down the Halekulani beach right-of-way.
This would substantially reduce the flow down the box culvert on
Kalia Road which presently carries runoff from Beach Walk and
Lewers Street to the existing Kalia Relief Drain. (See Figure 2.)
This also would prevent overloading of the existing Kalia Relief
Drain during a fifty year storm.

Drainage Alternative Z would increase the capacity of Kalia Relief
Drain to accommodate runoff f£rom a fifty year storm. However,
during peak storms, storm runoff would exceed the capacity of the
existing box culvert on Kalia Road which carries runoff from Beach
Walk and Lewers Street to Kalia Relief Drain. Hence, much of the
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storm runoff would continue to reach Kalia Relief Drain as surface
flow on Kalia Road. Raising sidewalks, curbs, and driveways along
Kalia Road would aid in routing storm £low on the street.
However, storm runoff from a fifty year storm would flow over
curbs and sidewalks on Kalia Road.

Because of undersized drainage facilities on Kalia Road, drainage
Alterpatives X and Y are superior to Alternative Z. For example,
assuming a tide of 1.07 feet above mean sea lavel during a fifty
year storm, Alternative X or Y could accommodate flows of 105 cfs
down the Halekulani right-of-way. With Alternative Z, because of
the undersized box culvert on Kalia Road, most of this would
otherwise end up as surface flow on Kalia Road.

6. Water Quality. Waikiki nearshore water quality will not be
significantly affected by any of the altermatives. The proposed
drainage improvements will not significantly increase the rate at
which runoff from the drainage basin reaches the ocean except
during intense storms. In turn, during intense storms, this means
an increase in the rate at which pollutants reach the ocean, but
probably not an increase in their quantity. A recent DOH study of
storm runoff from Manoa commercial areas indicates that urban
runoff has significantly higher concentrations of heavy metals
(copper, zinc, lead, cadmium, chromium, nickel, mercury, and
arsenic), suspended solids, biochemical and chemical oxygen
demand, and various nutrients than nearshore waters. (Ref. 26,
pp. 6, 8) It is probable that runoff from the Kalia drainage area
would carry similar pollutants. However, these pollutants'are not
concentrated in Waikiki sediments and do not pose an environmental

problem.

As is the case with the existing Kalia Relief Drain, discharge of
storm water from a new (or expanded) outfall will create a visible
plume of dirty water for a relatively short time following a
storm. Street sweeping and municipal trash collection will
mitigate, but not prevent, this impact. Once storm water is
discharged, it will be carried along the shoreline by longshore
currents and will mix with coastal waters. Within a few days,
diffusion and dispersion of polluténts in the storm watex will
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completely restore water quality off Waikiki Beach.

During southerly winds, the proposed drainage improvements may
create a minor water quality nuisance by snagging floating debris
and limu. The City Department of Public Works would be
responsible for clesnup in the event of citizen complaints.
Replacing Kalia Relief Drain's outfall would create less chance of
a problem than a new storm drain outfall.

C. UNAVOIDABLE ADVERSE XMPACTS

Construction related noise and inconvenience are unavoidable.
Aesthetic impacts also are unavoidable. Destruction of foliage is
unavoidable.

D. COMMITMENT OF RESOURCES, FUTURE OPTIONS,
AND LONG TERM PRODUCTIVITY

Construction of a storm drain commits the County to maintemance of the
drain, clearing of sand clogging, removal of debris smagged by the
drain, and beach restoration if necessary to protect the drain. The
shorewaters occupied by a storm drain would be permanently unavailable
for recreation.

E. COVERNMENTAL POLICIES OFFSETTING ADVERSE IMPACTS

Since Kalia Road services a densely developed resort destination area,
improvements in drainage are felt to offset potential adverse impacts.
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CHAPTER IV. SUMMARY OF UNRESOLVED ISSUES

6.

L

Selection among drainage Alternatives X, Y, or Z is not resolved
at this time.

Funding of drainage improvements is not resolved at this time.

The issue of how to modify the 1928 Waikiki Beach agreement is not
resolved at this time.

The issue of possible compensation to beach businesses, is not
resolved at this time.

Long-term impacts of drainage outfall Alternative X om beach
processes cannot be conclusively known until after construction is
completed.

Whether or not the beach fronting the Cinerama Reef Hotel might
recede in the future is not gonclusively known. If the beach did
recede, then a box culvert fronting the hotel (Alternative ¥)
would be exposed.

A disposal site for rubble from the existing Kalia Relief Drain
outfall is not resolved at this time.
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CHAPTER V. ALTERNATIVES TO THE PROPOSED PROJECT

A. NO PROJECT

There is no direct cost or environmental impact from doing nothing.
However, Kalia Road will continue to flood during relatively minor
storms and heavy storms will probably result in property damage and
future demage claims. Flooding will be aggravated unless the County
continues existing'bi—weekly maintenance activities to flattem the
gand berm inside the existing Kalia Relief Drain. Flooding will occur

‘regardless of how diligent the County is in preventing clogging of the

existing Kalia Relief Drain.

B. PONDING BASINS

" Fort DeRussy would be the only undeveloped area large enough to use as

a ponding"basin for storm watexr reaching Kaliaz Road. However, the
Army would not be likely to authorize redevelopment of Fort DeRussy
for this purpose.

C. FPOMP
Because of cost, potential long-term maintenance problems, and the
risk of breakdowns during an intemse storm, pumps are not considered

an adequate substitute for a gravity flow drainage system. Pumps are
rarely used for drainage except when absolutely necessary.
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D. BUILDING A STORM DRAIN TO THE ALA WAT CANAL

During a ten-year storm, £lood water in the Ala Wai Canal at Lewers
Street is at greater elevation than most of Kalia Relief Drain's
drainage area. (Ref. 38, Backwater Computation Form) Hence, it
would not be practical to dispose of storm water on Kalia Road with a
storm drain to the Ala Wai Canal without use of pumps.

Although expensive, it is physically possible to pump storm water from
Kalia Road to the Ala Wai Canal. A pump statiom and dry well would
require use of about 10,000 square feet of Fort DeRussy next to the
Waikiki Shore Apartments. Assuming that the land is provided at no
cost to the City (which is unlikely), construction of a pump station
and a half-mile force main to the Ala Wai would cost roughly $3.5 to
$4 million, and operation and maintenance costs of the pump station
would cost about $100,000/year (i.e., have a capitalized cost of about
$1 million). By comparisom, construction, operation, and maintemance
of Drainage Outfall Alternative Z would cost one-fourth as much.

Despite the cost differential, a Fort DeRussy pump station would be
about as effective as Altermative Z in reducing flooding of Kalia Road
during normal tides. During peak storms, storm runoff would
substantially exceed the capacity of the existing box culvert on Kalia
Road which now carries runoff from Beach Walk and Lewers Street to
Kalia Relief Drain. Hence, much of this runoff would continue to
reach the cornmer of Saratoga and Kalia Roads as surface flow on Kalia
Road. Drainage of Fort DeRussy would not be significantly improved by
a pump station unless existing undersized drainage facilities on Fort
DeRussy were also replaced.

During intense Kona storms, turbid water from the Ala Wai Canal mixes
with nearshore coastal waters between Fort DeRussy and the Royal
Hawaiian Hotel and masks the visible effect of water from Kalia Relief
Drain. Hence, pumping storm water from Kalia Road to the Ala Wai
Canal would have much more effect on Waikiki water quality during
minor storms than during intense storms.

58

}

?.

-

et

1
v

7o

7 )

3

£

3

O I

(o

{

(A

3

3

T
P

)

—

&y U

C

1

£

1 4

—

Cr

-

-

&
——

i
ey

— e

R .

A e

Srealvmion wd



P e P,

]

i3

A I

f

]

(

-

()

\

| IR |

Y

v

Ty
-

‘

L.y

£ )

)

-3

£ Lo

{7

N

PREN et IRV BE S

E. ENLARGING DRAINAGE FACILITIES ON KALIA ROAD, BEACH WALK, AND
LEWERS STREET

Effectiveness of drainage Alternatives X, ¥, or Z could be increased
by enlarging undersized mauka drainage conveyances on Kalia Road,
Beach Walk, or Lewers Street. However, it is not considered
economically justifiable at this time., By way of illustration, because
of the necessity to relocate a maze of buried utilities, construction
of the existing box culvert on Kalia Road in 1974~75 took 8-1/2 months
and proved a majoxr inconvience for property owners on Kalia Road.
Because of underground “congestion', replacement of the box culvert
on Kalia Road between Saratoga Road and Lewers Street with an adequate
box drain, if possible at all, could entail as long as a year and cost
gs much as $1 million.

F. ALTERNATIVE STOBM DRAYN ALIGNMENTS

Several different ocean outfalls were considered, including
Alternative X and Alternative Y shown in Figure 2. A thizd
alternative, which was rejected, involved an ocean outfall close to

shore with an outlet near the Diamond Head end of the Halekulani

seawall. Total cost for this alternative was estimated at $0.8
million at 1981 prices.

The major problem with an ocear cutfall near the Halekulani seawall is
the potential for sand blocking the outlet. Because the beach in
front of the Halekulani seawall is unstable, an intensive maintenance
effort would be needed to ensure that the storm drain outlet remained
unplugged. Presence of a new outfall structure parallel to the
Halekulani seawall would probably interfere with accretion of a beach
in front of the Halekulani Hotel. 1If current planning efforts to
widen the beach in the project area are successful, then a long ocean
outfall would have to be added to extend the outlet into opem water.
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CHAPTER VI. PROJECT RELATIONSHIP TO LAND USE PLANS, POLICIES
AND CONTROLS

Proposed drainage improvements are neither clearly required nor
prohibited by adopted public land use plans and policies. Selection
among project alternatives and impact mitigation measures is more a
matter of judgement than onme of law. Regulatoxry authority over the
project is shared by 12 different public agencies. As indicated in
Chapter VII, as many as 18 different permits and approvals would be
necessary to construct Drainage Alternative Z.

A. FEDERAL LAND USE CONTROLS

The U.S. Army Corps of Engineers regulates dredging and construction
makai of the mean higher high water mark, including inland sections of
Kalia Relief Drain which are subject to tidal influemnce. The Corps is
responsible to protect the public interest in navigation, economic
development, recreation, flood mitigation, and environmental quality.
Generally, the Corps accepts the advice of the U.S. Fish and Wildlife
Service concerning environmental mpatters and the advice of the U.S.
Coast Guard concerning navigation. The Corps is responsible to
consider ecomomics as well as environmental impacts when selecting
" among proposed drainage alternatives. ' A

Because the State Coastal Zone Management (CZM) Program has been
approved by the U.S. Department of Commexce, Corps permits cannot be
given without prior approval of the State Department of Plarning and
Economic Development (DPED). DPED review is based on the objectives
and policies of Chapter 2054, Bawaii Revised Statutes (4RS). Relevant
policies include the following:

Protecting coastal resources uniquely suited for recreational
activities that cannot be provided in other areas. (Section
2054-2(e)(1)(B)(i), HRS)

Requiring replacement of coastal resources having significant
recreational value, including but not limited to surfing sites

and sandy beaches, when such resources will be wmavoidably be
damaged by development; or requiring reasonable monetary
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compensation to the State for recreation when replacement is
not feasible or desirable. (Section 205A-2(c)(1)(B)(ii), HRS)

Ensure that new developments are compatible with their visual
environment by designing and locating such developments to
minimize the alteration of natural landforms and existing
public views to and along the shoreline. (Section 205A-
2(c)(3)(B), HRS)

Preserve valuable coastal ecosystems of significant biological
or economic importance. (Section 205A-2(c)(4)(8), HRS)

Direct the location and expansion of coastal dependent
development to area presently designated and used for such
developments. (Section 2054-2(c)(5)(C), HRS)

The criteria set forth in Chapter 2054, HRS, would favor but not
require selection of drainage Alternative Z. Alternative X would
involve a new outfall structure which would affect views along the
shoreline and beach catamaran service. Alternative X also might
affect beach processes. Alternative Y would require a new box culvert
along the shoreline beneath the beach. If this culvert were exposed
by beach retreat, then the County would need to place sand makai of
the culvert to restore the beach. -

The U.S. Army Support Command Directorate of Engineering and Housing
 controls Army property at Fort DeRussy. Use of the Battery Randolph
parking lot as a staging area during construction of Alternmative Y or
2 would require a real estate license from the Directorate of
Engineering and Housing. Army concerns primarily are to maximize
public recreational use of Fort DeRussy beach and minimize project
impacts on use of Battery Randolph Museunm. These concerns would best
be addressed by Alternative X. '

-61-

]

)

-y

|

1

(0

Dy &Y

™

)

|

(-7

.

A

7

- 4

e e R bkl e gl e gk b et At T




——

B. STATE LARD USE CONTROLS

The policies of the State Plan (Chapter 226, HRS) and the State CZIM
Law (Chapter 2054, HRS) by law are binding on permits and approvals by
State agencies. Theoretically, this is supposed to prevent myopic
decision making. In practice, no State agency has amended its
regulations to specifically incorporate the policies of the State Plan
or State CZM law. Relevant policies of Chapter 205A have been
previously discussed. In addition, one policy of Chapter 226 is
pertinent:

Direct future urban development away from critical
environmental areas or impose mitigating measures 80 that
negative impacts on the environment would be minimal.
(Section 226-104(c)(4}, HRS)

As indicated in this EIS, mitigation measures will be employed to
minimize environmental impacts, regardless of which drainage
alternative is selected.

Pursuant to Chapter 205, HRS, and the State Land Use District
Regulations of the State Land Use Commission, lands mauka of the
shoreline are in the Urban District and subject to County regulation
while lands makai of the shoreline are in the Conservation District
and subject to regulation by the Board of Land and Natural Resources
(BLNR). Permit applications for development in shoreline areas must
be accompanied by a recent shoreline survey certified by the State

_Suxveyor (DAGS Survey Division). A shoreline suxrvey meeting State
. requirements will be conducted following final approval of this EIS.

The standard usually used for jdentifying the "shorelinme" is the makal
edge of vegetation. In the absence of vegetation, the makai edge of
permanent structures such as the Fort DeRussy and Halekulani seawalls
and the Cinerama Reef Hotel parking garage are usually used to
indicate the "shoreline'.

The BLNR has placed Waikiki Beach and its shorewaters in the Resource
Subzone of the Conservation District. BLNR Regulation No. 4 provides:

The objective of this subzonme is to develop with proper
management, areas to ensure sustained use of the natural
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resources of those areas. (section 2 (D))

Flood control projects, such as proposed drainage improvements, are a
permitted use in the Resource Subzone. Regulation No. 4 Section 6
also requires the BINR to impose conditions om Conservation District
Use Permits in order to preserve environmental quality and mitigate
hazards and adverse impacts.

The BINR controls disposition of State property at Waikiki Beach. To
varying degrees, all proposed drainage alternatives would require
permanent drainage easements across State land and authorization for
temporary use of State land during construction. The only laws which
provide policy guidance concerning County use of State land are the
grate Plan and the State CZM Law.

The State Department of Transportation (DOT) Harbors Division
regulates dredging and construction on shores and shorewaters ".oo.
belonging to or controlled by the State of Hawaii «ea" (DOT Harbors
Division Rules and Regulations and Tariff No. 4, paragraph 3801) The
only laws which provide policy guidance concerning DOT Shore and

Shorevaters Construction permits are the state Plan and State czZM Law.

The DOT Harbors Division is responsible to enforce the 1928 Waikiki
Beach agreement (described in Chapter 2¢B) of this EIS) which
prohibits construction of permanent structures (including storm
drains) on the public beach easement fronting the Waikiki Shore
Apartments and Cinerama Reef Hotel. The Harbors Division has
partially incorporated responsibilities established by the 1928
agreement into Rules and Regulations Governing Waikiki Beach. In
particular, these regulations provide that: '

WAIKIKI BEACH: Means any and all lands along the shores from
the Diamond Head Boundary of the Elks Club ... to the Diamond
Head boundary of Fort DeRuSSY «ss OVEX which the State of
Hawaii now has or may'hereafter acquire an easement for the
use of the public as a pbathing beach vves (Section 2.08)

STRUCTURES AND OBSTRUCTIONS PROHIBITED: No person shall
construct, erect, place, deposit or set up any building,
gtructure, booth, wall, obstruction or any improvement, real
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or personal, of any kind, whether temporary and/or portable or
permanent in nature, on or at Waikiki Beach, except such as
may be approved by the Department for sporting events, public
safety or for use in connection with beach construction,
repairs, preservation or cleaning. (Section 3.03)

All proposed drainage improvements, to varying degrees, would require
some construction on a public beach easement. Hence, it would be

_necessary to amend the 1928 Waikiki Beach agreement and obtain the

DOT's approval to build a storm drain on Waikiki Beach before
beginning construction. Such actions are felt to be justified because

.proposed improvements would reduce future property damage and public

inconvenience resulting from flooding of Kalia Road. .

The State Department of Health regulates marine dredging and
conotruction which may "... degrade marine bottoms ...." (Public
Health Regulations Chapter 37-A Section 3.4 (B)) From the standpoint
of water quality, DOH preference is to diffuse potential storm water
impacts on marine ecosystems by use of multiple small drainage

-.outfalls. Given the degraded quality of the bottom beneath the

existing Kalia Relief Drain and fronting the Halekulani beach right-
of-way, DOH Regulations do not provide a firm basis for selecting
among proposed drainage alternatives.

C. COUNTY LAND USE CONTROLS

A special management area {SMA) permit would be needed from the
Honolulu Gity Council before any other State or County permit could be
given to construct proposed drainage improvements. State CZM Law

~guidelines require the City Council to impose conditions .on SMA

permits to minimize adverse impacts from developments, Also SMA
permits cannot be granted unless the City Council f£inds:

(A) That the development will not have any substantial adverse
environmental or ecological effect, except as such effect is
minimized to the extent practicable and clearly outweighed by
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public health, satety, or compelling public intereste.

(B) That the development is consistent with the ... policies ...
0f this chapter.s..

(C) That the development is consistent with the county general

Relevant policies of the 1977 County General Plan QObjectives and
Policies include the following: '

Design surface drainage and flood-control systems in a manner
which would help preserve their natural settings. (Natural
Enviromment Objective A Policy 5)

Protect the natural environment from damaging levels of air,
water, and noise pollution. (Natural Environment Objective A
Policy 6)

As previously discussed, the policies set forth in Chapter 205A, HRS,
would favor but not require selection of drainage Alternative 2. SMA
permit guidelines (including General Plan policies) also favor but do
not require selection of Alternative 2.

The State Shoreline Setback Law requires that two public hearings be
held before a public agency decides to undertake construction or
development within a 40 foot strip mauka of the shoreline. Before
building one of the proposed drainage alternatives, the Department of
Public Works (DPW) will need to hold two public hearings.

A Waikiki Special Design District Development Conformance Certificate
would be needed for construction of a new box culvert mauka of the
shoreline. The Department of Land Utilization is not given relevant
standards by the Waikiki Special Design District ordinance for
selecting among proposed drainage alternatives.

DPW grading/grubbing permits and Building Department building permits
are essentially ministerial. While they set performance standards for
construction methods, they do not authorize agency selection among
proposed drainage altermatives.
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CHAPTER VII. NECESSARY APPROVALS

Approval
EIS (Chapter 343, HRS)

Approval of Shoreline Survey
Special Management Area Permit
Shoreline Setback Requirements
Waikiki Special Design District
Developnent Conformance Certificate
Grading/Grubbing Permit
Building Permit
Conservation District Use Permit
Easement for Permanent Use of State Land
Right of Entry for Temporaxry Use
of State Land
Shore and Shorewaters Construction Permit
Waikiki Beach Regulations Approval
Approval of Draimage Outfall
EIS (NEPA)

Permit for Comstruction in Navigable Waters

Bridge Construction Permit

- Real Estate License for Temporary Use

of Army Land at Fort DeRussy

Agency Publiec Hegrings
Governor
DAGS

City Council 1 bhearing
DFW 2 hearings

DLU 1 hearing
DPW
BD
BLMR
BLNR

BLNR
DoT
DoT
JH o 2
COE
DPED & COE Op. COE hearing
CG

A

ek dededededodededededodedededededekodede ek dededededohededededodededededededed de dededededek dedok deode kededek dededkodekodek deododedodode e

DFW -~ County Department of Public Works
BD - County Building Department

DLU - County Department of Land Utilization -

DAGS =~ State Department of Accounting and Gemeral Services, Survey Div.
BINR - State Board of Land and Natural Resources

DOT « State Department of Tramsportation, Harbors Division

DOH - State Department of Health, Pocllution, Technical Review Branch
DPED - State Department of Planning amd Economic Development,

Coastal Zone Management Branch

COE = U.S. Amy Corps of Engineexrs, Homolulu District

€G =~ U.5. Coast Guard

DA = U.S. Army Support Command Directorate of Engineering and Housing

-6 6=

ool o

— - e e S
e 3 o b ST




.

{

(-

CHAPTER VIII. AGENCIES ARD PERSONS - CONSULTED

A. LIST OF CONSULTED PARTIES

1. PFederal Government

% U.S. Army Corps of Engineers, Honolulu District Engineer
# % U.S. Army Support Command, Director of Engineering and Housing

* U.S5. Fish and Wildlife Service

* U.S. Coast Guard, Fourteenth Coast Guard District

%« Post Commander, Fort DeRussy

2.

w

tate Government
Department of Health

Department of Transportation

N

State Senator Neil Abercrombie
State Senator Amn Kobayashi
State Senator Clifford Uwaine
State Senator Wadsworth Yee
State Representative Kinau Kamalii
- gtate Representative Paul lacy

3, County Government
' # * Department of Land Utilization

# * Department of Transportation Services

# Department of Parks and Recreation
# * Department of General Planning

# * Police Department

# * Board of Water Supply

4, Private
Waikiki Improvement Association
Waikiki Neighborhood Board
# * Waikiki Residents Association
Sheraton-Waikiki Hotel
# Halekulani Hotel
# Cinerama Reef Hotel
Waikiki Shore Apartments
Life of the Land '
Hawaii Surfing Asssociation
Nathan Napoleon
#%# Ted Bush
Don Lipton
# Raymond Rillamas

e o}

B. COMMENTS ARD RESPONSES
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*
# Department of Land and Natural Resources

% Department of Planning and Economic Development
%

%

*

*

State Office of Envirommental Quality Control
University of Hawaii Environmental Center
University of Hawaii Water Resources Research Center

Parties commenting on the Environmental Assessment.
Parties commenting on the Environmental Impact Statement.
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=! perhaps a pener tarm, Nevertheless, baacn replenishmant i3 usually

P Direction of maturs] Deach sand Lranspart ... o Jess harmiul 1o the iotal dynamic equilibnum 1han the lallowing
' : e e - mathods.
!
v
— Groins and Jettles
faJ'i Cottages on beach (M Coctages atap  fe} Cotapes bch\'r'
ek protessi atmar  dums L0 ~ dume t N . .
e e e Shrestenad by i ¥ are protecis Grawns and jatiios are walls built perpendicular (o the shoreting, A

Y now:  Couetracs iine srosion as |etty, olten very long (sometimas miles), i3 intendec 1o keeo sanc

\ grotns a2 i bearh. :::';n':: e beseh from flowing Into a sMp channel, Groins, much smaller wals duiton

: straight stretcnes of Deach away Irom channgls Anc iets. 4re 10«

tended 1o trap 1ang llowing in the longsnore {surt-zone} current,
23, IRIDIAL SROIT CORTTRUSTICS LITIRNUPIS SARD FLOV: There are groins present taday on many North Carolina beachas,

e Beach rosoed of tand suoply: ctuaing Cape Hatteras, Cape Lookout. Bogue Banws, Xure Beach.

¢ fageg = eroiion accelerated e, Fort Fisner, and Yaugon Beach, Grains can de mage of waod, 1tane,

C - ——-EEIo - concrete, siesl, oF (increasingty in North Carclina) nylon oags tiltag

- — ey et e s e e s e et wilh sand. Nylon-bag Qroins are 2iso common n areas where

E -E E * beacnas and propafty ars threatanag by inlel migrakon, The anos 0!

— = Topsail Beacn, Bague Banxs, and Long Beacn are examoies of suen

! ' fa) Groina diznos () Beach sourishe (e) Lomg-term sand sreas.

| t:r_m:-'v.‘;'&g'l e ;mhn: ors -: that l:].:ply s'c‘::t nr.fhn Both groins and (eities are vary succassful sand traps. ! 8 groin is
N . 2te reeons of ¢ach eposiom (9 the Thedi oot LYY

— Dach rarepy av wieme  cressed. fottager  evenrually ferd auw warking carrectly, more sand snculd be orled uo on cne side of it
iny peeurs dehind nov threstemed, condittons ar (a) and tnan on the clher. The problem wilh ine groin 1s tnad i traps sang
Froine. . Spmiaa forazruse (). that i3 probanly flowing to @ neIgRoONNG ceacn, Thus. it 8 groin on

- grosnd. one beach is lunctioming weil, it must be causIng 8ro3ion aisewnere

' -, -
| IT. UTSDUTT FAST OF GAOITED SNCRELINE by "starving aanr'm bau‘ntﬁgura 19},

_t Rewnants of Progresatve seed for agdition) gratms Miamt Beach, Flonida, Hiustrates the resuits of groin usage, After
Original tarly — one was buill, countiess otners had 1o be constructeg—in seli-
anoreline 'L-"“"" asiense. Prior 10 the 1877 beach.renunshmen! project Mamt

- et ' Beach looked ke an Army cbstacle courss: groing odsiryciec J0tn

peaestrian ano vemcular trathe. Groins ano-oiner forms of shorenng
= engineening deatroyed Miami Beach. Now, oniy througn an sternal

e commitmant to Deach rengunshment can the arulicial deach De

maintained,

Faad dunr load arproaching

Lo Jlak icnditu-r;w Ul

- gt Frie s She are

) gras sttadtion Slke  ap Jllec. Seawalls

- = 1LY HE Joase
o7 srecrcyed. Segwalis, buill back from ana paraliel to the sncrenne. are

—_— Fig 19 Evowtion of § CrOIned shorenne gesigned 1o receive at 18831 once tne full:mzasi of ine s8a currg 3

oy : ngal eveie, Present in almest svery nightv cavaigRec STasidi ares,

o @ Fug, 19, Evglyzion of 4 grovned shoreline seawalts are tairly common atong ine Nortn Carcina 23ast. 4 mare

—
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FIGURE A NOTES

A concrete seawall (partially shown in Figure A) was built
fronting Fort DeRussy in 1916 as a seashore walk. Dimensions:
1,775' long x 6' wide x 6' high. The seawall extended 114!
makai of the original shoreline at the western end of Fort
DeRussy and added 1.7 acres to army property. Aerial and
offshore photos show that through 1969, the western half of the
seawall was fronted by water while a beach was gradually
captured between groins on the eastern half of the seawall

" during the 1930s and 1940s. During the 1950s, Judge Samuel P,

King recalls that the Army nourished the beach along the
eastern end of the seawall., Between 1969 and 1970, most shore-
1ine structures fromting the Fort DeRussy seawall were removed
and a crushed coral beach laid down. Im May 1975, s 12" layer
of natural sand was placed on top of the crushed coral. The

‘top of the originmal seawall was left exposed as a walkway mauka

of the beach., Since 1970, the Fort DeRussy beach has shifted
slightly at its eastern and westerm ends but does not appear to

have lost much sand. (Ref. 2, Ref. 3, Ref. 5, Ref. 6, Ref. 11)

The Army Corps of Engineers has recently applied for a
Conservation District Use Permit to remove coral fragments that
have become exposed on the beach and in shallow water fronting

" Fort DeRussy. A small quantity of natural sand will be placed

on the beach to replace the coral. Only beach maintenance is

‘involved, and the Corps does not see any need to further

enlarge Fort DeRussy Beach ox replace sand lost due to erosion.
(Ref. 29)

About 1909, during construction of Battery Randolph at Fort
DeRussy, a channel was dredged parallel to the shoreline and
then out Gray's channel, a natural channel which fronts the
Halekulani property. Big guns were then floated in on barges.
Immediately offshore of the middle of Fort DeRussy Beach, a
rectangular area of reef was dredged in 1917 for material to
fill marshes and ponds on Fort DeRussy property. Littoral sand
movement has deposited sizable amounts of sand in the channel
and dredged area fronting Fort DeRussy. Mr. Richard K. Kimball
recalls that large quantities of sand placed near the Kapahulu
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(3)

(4)

storm drain in the early 1950s promptly eroded, drifted
westward past the Halekulani Hotel, and then ended up in the
deep rectangular hole offshore of Fort DeRussy. (Ref. 2, Ref.
3, Ref. 5, Ref. 21)

This pier and rubble groip were built in 1918 off the Fort
DeRussy seawall for recreation and sand retention. The pier
was removed in 1962 and the groin in 1970. (Ref. 5)

This rubble mound groin was built in 1971 to keep sand from
Fort DeRussy beach improvements from washing over Kalia Relief
Drain onto the beach fronting the Cinerama Reef Hotel. TField
observations during large summer south swells and aerial photos
indicate that this groin has blocked most nearshore littoral
drift in both directions. Dimensions: 160' long x 15' to 30'
wide x 7' high. The groin appears to be in good condition.

{Ref. 5)

Kalia Relief Drain, a concrete box culvert, was built in 1959

to replace a smaller structure (built in 1917) which had proved
inadequate to drain the Kalia area. The box culvert was
extended in 1969 to avoid clogging from Fort DeRussy beach
improvements. Dimensions: 350' makai of the Fort DeRussy
seawall x 5' to 7.5' wide x 3' high. There is minor
deterioration of the structure. (Ref. 5, Ref, 6, Ref, 18)

(5) (6) (8) (10) (I1) (12) (13) (15)

These experimental hollow tongue and groove concrete block
groins were constructed by the Territory of Hawaii Board of
Harbor Commissiomers in 1929 and 1930. Except for groin No. 5
in front of the Waikiki Shore Apartments, these groins are
now mostly deteriorated and some are completely submerged.
Groin No. 5 appears to have been renovated and is in good
condition. Its dimensions are: 110' long x 1' wide x 5.4' to
2.8' high. (Ref. 5)
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At the time these groins were constructed, seawalls from Fort
DeRussy through the Sheraton Hotel site were fronted by water
or extremely narrow beaches. Small pocket beaches existed
inland along stretches of the shoreline where no seawalls had
been constructed, T -0 between the Fort DeRussy and Halekulani
seawalls (No. 1 and No. 7)and between the Halekulani and
Sheraton seawalls (No. 7 and No. 14). Analysis of historical
changes in the shoreline by Jerald Crane shows that of the
groins shown on Figure A, only groin No. 5 permanently captured
a moderate sized beach. In particular, beach accretion in
front of the eastern end of Fort DeRussy and the future site of
the Cinerama Reef Hotel during the 1930s and 1940s probably
resulted from construction of groin No. 5. (Ref. 5, Ref. 6,

Ref. 15)

J. Atherton Gilman recalls his uncle building this seawall in
front of the Halekulani property about 1904 and subsequently
adding a 1l' wide lip to reflect waves back to the ocean.
Dimensions: 430' long x 2' wide x 6.2' hig‘ri. The seawall is
slightly deteriorated. Gilman remembers being able to walk on
a narrow beach in front of seawalls between the site of the
Royal Hawaiian Hotel and Fort DeRussy prior to 1925. The
seawalls apparently prevented formation of a'pérﬁénent beach

' . because Gilman also repmembers diving into deep water from the

Halekulani seawall as a child. (Ref. 5, Ref. 22)

Crane's studies (and aerial photos) indicate that most of the
Halekulani seawall was intermittently fronted by water prior to
1969. Bowever, aerial photos show that following extemsion of
Kalia Relief Drain and placement of a crushed coral beach at
Fort DeRussy in 1969-1970, the sand beach in front of the
Cinerama Reef Hotel temporarily expanded to front much of the
Halekulani seawall. But by 1978, this beach receded and over
half of the Halekulani seawall was again exposed. Ted Bush has
observed that the beach in front of the Halekulani seawall
temporarily shifts towards the Cinerama Reef Hotel during the
summer and moves back during the rest of the year. Refraction
of the summer south swell in Gray's Chanmel probably is the
primary cause of summer-time sand movement. (Ref. 5, Ref. 28)
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Gray's Channel now Serves as a source of sand gain for beaches r.
from the Sheraton Hotel through the Waikiki Shore Apartments. vl
A four-month study of the movement of dyed sand within Gray's : 1
Channel found that between January 23 and May 22, 1970, the net r} ;
direction of sand transport was landward. Subsequently, b \
Franciscus Gerritsen found that during the large southern swell - !
of March 1972, currents in the channel were parallel to shore, 1; 1
",..possibly with a very small shoreward component". (Ref. 3, " !i
p. 66) - !
L

\

(9 Concrete foundations were built off-shore of the Halekulani !]
i

)

Hotel in 1929 for an experimental plant to pump sand ashore.
Dimensions: unknown length x unknown width x 2! high. The

foundations have mostly deteriorated. Richard K. Kimball r
recalls that the plant was upsuceassful and that as a result b
the Territory of Hawaii failed to implement a 1928 agreement tO

widen the beach in front of the Halekulani Hotel. (Ref. 5,
Ref. 21)

1

ry

(14) This concreted rubble seawall was built gometime prior to 1928

o ' to protect the ewa end of the Sheratomn Hotel property from
beach retreat. Dimensions: 225' long x 2.5' wide x 10' high.
The seawall is slightly deteriorated. A4erial photos and
Crane's analysis show that a narrov gand beach is usually found
in froant of the seawall, but is subject to seasonal
¢luctuations. (Ref. 5)
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FIGURE B

Drainage

Analysis

Sub=-
Area

30
D

Runoff
(cfs)
6.85
6.21
5.91
22.67
17.35
6.97
2.24
1.49
2.14
8.78
3.28
15.73
3.72
16.42
3.44

123.20

3.60
3.23
1.94
4.38
5.04
' 5.80
3.63

27.62

0.90
3.15
1.24
1.20
1.10
18.27

SISEgO=

25.86

1.52
4.36

5.88

TOTAL 182.56
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