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1.0 Introduction

This Environmental Assessment (EA) will be included with an application for a shoreline
setback variance for Tax Map Key (TMK) 8-4-006:007, pursuant to the Revised Ordinances of
Honolulu, (ROH) Chapter 23, Shoreline Setbacks, and Hawaii Revised Statutes, Chapter 343.

1.1 Background

The Ochis purchased the property (TMK 8-4-006:007) in 2005, and use it as a vacation home. At
that time, the property contained a small house, a concrete-slab lanai with a cover that also
functions as an observation deck, a rock and concrete rubble seawall, and a rusted chainlink fence.

The house was built in 1956, prior to the implementation of Coastal Zone Management
regulations, in 1966. The house is a small, light-green, one-story, single family residence of
wood construction. A concrete slab and elevated porch are located at the rear of the house. The
elevated porch that shades the lanai is constructed in the same style and with the same materials
as the rest of the house. The original house and plot plans from 1956 are not available in the
public records at the Department of Planning and Permitting (DPP). DPP’s public records only
include the original 1956 permit and a 1970 permit for a detached carport was added near the
road (see Appendix C). No plans are available for any of the structures on the site.

When the Ochis purchased the property in 2005, there was rusty chainlink fence and a rock and
concrete rubble seawall along the makai property boundary. Photos taken in 2005 and presented
in this EA as Figures 1, 2, and 3 show a rock and concrete rubble seawall on the makai side of a
rusty chainlink fence. Evidence of weathering visible in the photo indicates that the rock and
concrete rubble seawall and the rusty chainlink fence had been there for some time and were
possibly built before 1966. No evidence indicating when the original rock and concrete rubble
seawall was emplaced or when it was permitted has been found in records at the DPP.

Due to wear and tear by the elements (waves moving the rocks and corrosion of the metal posts
and fencing), the rusted chainlink fence and rock and concrete rubble seawall were in a state of
disrepair when the Ochis purchased the property in 2005. In 2006, the Ochi’s removed the fence
and replaced the rock and concrete rubble seawall with a substantial concrete, rock, and masonry
(CRM) seawall. A renter in a neighboring house reported to DPP that the Ochis were repairing
their existing seawall. Later that year, the Ochis received a notice of violation from the DPP
dated May 9, 2006. The notice stated that “the existing seawall at the rear of the property was
being reconstructed without first obtaining a building permit.” The Ochis tried to obtain a permit,
but the permit was not granted because there was no documentation on the original wall.

Next, they were asked to apply for a certified shoreline. In December 2006, a shoreline survey
was submitted. On January 12, 2007, representatives from the Department of Land and Natural
Resources (DLNR) Office of Conservation and Coastal Lands and the Land Division conducted
a site inspection and located the shoreline at the seaward toe of the CRM seawall. The State Land
Surveyor rejected the Ochis’ application for certification because not all appropriate documents
were submitted.

There is no record of permitting for the construction of the original seawall. No documents
indicating that the seawall was or was not approved by government agencies—or if it was
exempt from such approval—exist. Neither is there any documentation concerning whether any
of the other structures are conforming, nonconforming or that would require a shoreline setback
variance. Aerial photos available at the University of Hawaii did not provide conclusive evidence
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of when the seawall, or any of the structures, were built. This is because the photos available
from 1952-1993 do not have the resolution required to locate smaller structures on the parcel.
Aerial photos from 1998 clearly show the single-story home, with the elevated porch, concrete
slab, chainlink fence, and a rock and concrete rubble seawall makai of the chainlink fence. This
indicates that the wall was built sometime between 1951 and 1998.

1.2 Project Information

The Applicant:

EA Preparation:

TMK:

Lot Area:
Zoning (LUO):
State Land Use:
Height Limit:
Flood Zone:
Flood Zone:
Historic Register:
Lot Restrictions:
SMA/Shoreline:
SMA/Shoreline:
Special District:

Agencies Consulted:

Required Approvals:

Accepting Authority:

Ken & Gene Ochi
2845 Via Victoria
Palos Verdes Estates, CA 90274

Wil Chee - Planning & Environmental
1018 Palm Drive

Honolulu, HI 96814

Phone: (808) 596-4688

Contact: Judy Mariant

8-4-006:007

23,620 square feet or 0.542 acres
R-10 Residential District
Urban District

25 Feet

FIRM Zone AE

FIRM Zone VE

No

None

Shoreline Setback

Special Management Area
Not in Special district

Department of Planning and Permitting
City & County of Honolulu

Department of Land and Natural Resources
Office of Conservation and Coastal Lands

Shoreline Setback Variance
Building Permit

Department of Planning and Permitting, City &
County of Honolulu
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A 2005 rock and concrete rubble seawall on the makai side of a rusty chainlink fence

B. 2005 rock and concrete rubble seawall

Figure 1. Shoreline Structures in 2005
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2.0 Description of the Proposed Action

The applicant is requesting a variance from Revised Ordinances of Honolulu (ROH) Chapter 23,
Section 23-1.5 (b), which prohibits the building of any structures having a “fixed location on the
ground” within the designated 40-foot shoreline setback area without a shoreline setback
variance. Specifically, the applicant seeks after-the-fact permitting to legalize the wall that was
built in 2006.

2.1 Shoreline Setback Area Requirements

As stated in Chapter 23 ROH, Section, 23-1.2, “It is a primary policy of the city to protect and
preserve the natural shoreline, especially sandy beaches; to protect and preserve public
pedestrian access laterally along the shoreline and to the sea; and to protect and preserve open
space along the shoreline.” It is a secondary policy of the city to reduce hazards to property from
coastal floods. To carry out these policies, Chapter 23 “prohibits within the shoreline area any
construction or activity which may adversely affect beach processes, public access along the
shoreline, or shoreline open space.”

Chapter 23 also states that the shoreline setback line shall be established 40 feet inland from the
certified shoreline, and those structures and activities are prohibited within the shoreline area. A
survey locating the anticipated certified shoreline is in Appendix B

This EA requests approval for a variance from these regulations. It also provides a description of
the action and addresses the potential impacts of the project to the coastal environment.

2.2  Project Location

The property is located in an R-10 residential district and contains a single-family dwelling. It is
located off of Farrington Highway, at 84-771 Moua Street, in Makaha (Figures 2, 3, 4, & 5). The
project site is located on the coast, near the center of the residential community. Three public
beach access-ways are close to the site (Figure 4). The waters offshore are classified by the state
Department of Health as Class A Marine Waters.

2.3 Project Area Description

There is no sandy beach fronting the Ochi property or the adjacent and other nearby properties,
only a rocky shoreline consisting of two wave-cut marine terraces that are “stepped” at different
elevations. The lower terrace is composed of dark grey to black lava and has an average
elevation of 2.45 feet above mean sea level (amsl). The second is an ancient fossil reef structure
(light grey to tan) composed of limestone. It averages at its base, where it meets the back of the
lower terrace, 3.12 feet amsl. Its mauka extension, at the base of the wall averages 8.11 feet
amsl. During high tide, the waves wash up and over the upper marine terrace and reach the base
of the Ochis’ and neighboring seawalls. The wave-cut terraces are resistant to erosion (Fletcher,
et. al. 2002, Fletcher et. al, 2009, Hwang, 1981), and no erosion rate for the area, on a human
time scale, has been determined for the area.

Most of the neighboring properties that front the sea on the north and south have seawalls or
other structures along their makai boundaries. These structures demarcate the boundaries
between private and public property and protect the properties during the highest tides, high surf,
storm surge, and other extreme conditions. If the seawalls were not in place, large waves would
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degrade the properties by removing soil, vegetation, and other debris from the parcels and
transporting it offshore, into the Class A Marine Waters.

To the north, the marine terraces are wide enough to provide public access parallel to the sea and
the seawalls. To the south, there is no safe access that runs parallel to the shoreline. The wave-
cut terraces are very narrow in places and lateral coastal access appears to be impossible without
trespassing onto private property (Figures 2, 4 & 5).

All the adjacent and other nearby properties are fronted by shoreline protection structures such as
seawalls and fences (see Figures 2 & 5). Most of the seawalls in the vicinity are permitted, and

the parcels have received certified shorelines (Table 1).

Table 1. Certified Shoreline Near TMK: 8-4-006:007
TMK Number Date Certified Date Recertified Date Recertified
8-4-005:002 November 10, 1975
8-4-005:004 September 24, 1972 | June 21, 1977
8-4-005:005 May 19, 1977
8-4-005:006 July 14,1971 July 14, 1977
8-4-005:007 June 2, 1997 June 21, 1988
8-4-005:009 August 6, 1979
8-4-005:014 January 8, 1976
8-4-005:016 May 22, 2001
8-4-005:017 April 29, 1998
8-4-005:019 August 4, 1988
8-4-005:020 June 12, 2003
8-4-005:021 February 13, 1973 August 6, 1986 June 12, 2003
8-4-005:023 March 23, 1993
8-4-006:006 February 7, 1990
8-4-006:008 July 11, 1996
8-4-006:011 July 5, 2006
8-4-006-012 July 8, 1985
8-4-007:001 May 24, 1993
8-4-007:003 November 10, 1972
8-4-007:005 October 15, 1985
8-4-007:006 November 15, 1985 | October 19, 1985
8-4-007:011 June 9, 2004
8-4-007:013 February 20, 2004
8-4-007:016 August 4, 1988
8-4-007:017 January 25, 1972
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Figure 3. Project Location Map



Shoreline Setback Variance for a Seawall
Ochi Residence, Makaha, Oahu, Hawaii

(<5}
c
— w
=23
QO o0 O
> C ©
awn<
= L _fuge i \
5 s w3 - o
LIOE 1 NI IYIE Fl ~ ok g 5/ T M FAy 3G Heiv 1D 9T WL RS FENVIPM R ENYIN 90
Iduﬂh.ﬂp:aﬂ_ TRMIEHEL k6 oS s Sl T <

8 i e

i
[Ele
"3
L
E
1)
= ¢
%
2
F

3 ey < ral waac.u. o "o
dVIN XYL J #407 o TN % ~
1WAV 0 AHOLIMEIL 3 ' 1 vao At kS g,
b1 3613 Scivi NOLLY X! ! ¥ sz L e d o T,
e Ty et : B b7 o S L \ 2
.\ ot TP\ Y _. . 5,
o’ ) 03 3 =
\ e _AS .

SITLS Fhbbls | _ | |

i
e

* e

b—!ﬁ”«

v v 1 | |
|

\ x o | N
VoL % ~ e lel@_@ © © .
' L o % P IE—— T T = - - LR
o . 7 pu—— | ——p=—
,., ,., $OOF . 2d ___i. ] pf,..f: um.s_\..um 1 | I— .
\ " ST - sy 4 ~ @ p’ i wrEn t
Y Al /@ m Guesr @ warta T _® 4 r) Prrr.y 4.5 o e —— |
\ \ @ - x ey e Ep—— i
4 .....@ - ,® r i o | paary T T o g /y | | dﬁ i 3
i =" = e Bl g g o gt 4 R fu ¢ BBilaamaes e | {1 w_
.u..W\..._ . | [ L @.t.xv»(‘!jix._&ci o' g @ e i _____ | L4 [
IRILr [
_ i m ik B u _® s__w.n. T | | i R .
4 Vi | St
S E R B el e o e e | _
sl ARSI
_ | m m 2 H a_® L i W 2 i | | @ @ I
& e 1€ = : 7 |y : ]
| I ey | | (R | L |
by wvaces | | OB $Hbotar \ | _
@ ¥ | ; ey P | ¥ T : —1
@ @@ ) @ @ @) @ fanery o sumr (@ A5 5 @ ereceiny sl | | |
78 =5-1 g _ l‘.ﬁu., - 208 T ®
. L PG s e NG 1@ b |
i EEET m.e T o D b o T I
H i
Tl FEL oL TEL LT LD ol e U
" _ “ L I 0% a‘ & - _ rttsiy | posrrn  |(powiay | epomain ke e i L
ey - 5 Yoses B o - i ey — -
| _ _ orroors) hpooims (8 apoors [ poorw | oo ..;10.»9.1 [ g M Eatiel i ot ] foer P .q:. el i __\
t Joostr m!o.ua.n__ R m\uohe.. B foosor m e | b | : T~ m o " Frieor | (470 | cplomliig, m |
| “ e el B8 g g g | o o & reren ors Frace
| | P iy | 9 b bl | e b om? i HIE Foow i i
| _ | I YRRl [ ARE S oopmea | nnyehin| ey | ZEE pont | !
P | g Bl 2] W o
@ © 10 40 |0, 0. @, 6, @ & @, @, ©. |@. @%@
@ e 2] & 427 | nser | 16 i (oo _ Wt D wopt (6 ger (@ Yeed e IS @
&\\ ’ s e S
wa
- (e Fr NOLEN WS woyey A —— L
- — — | T E—— P -~ — — — i Lim H'
%0 v 2

Environmental Assessment

TMK Map 8-4-006:007

Figure 4.



Environmental Assessment Shoreline Setback Variance for a Seawall
Ochi Residence, Makaha, Oahu, Hawaii

Figure 5. Arial Photograph of the Area, 2007
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2.4  Existing Site Conditions

The property contains a single-family residence with a concrete-slab lanai, elevated porch, a
carport, and, along the makai side of the property, a CRM seawall. The purpose of the original
rock and concrete rubble seawall, chainlink fence and the current structure is to provide privacy,
separate public areas from private land, and to protect the home and property from wave over-
wash during high tides and periods of intense wave activity. Northwest of the project site, the
neighboring lot includes a CRM seawall similar to that of the Ochis, which is topped with a wire
fence that stretches across the entire property. Southeast of the project site, the neighboring
property is also protected by a seawall. A pile of debris consisting of large rocks and rubble
fronts this seawall. The rock debris may be additional protection, to keep wave splash from
hitting the property. The southeast side of this property contains a tile wall that separates it from
the Ochi property and the project site.

Figure 6. Stairway leading down to the marine terrace
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A. Mauka side of the existing CRM seawall

B. Makai side of the existing CRM seawall

Figure 7. Existing CRM Wall
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2.5 Project Features

Tom Tanimura, P.E., of Tanimura & Associates, Inc., consulting structural engineers, inspected
the seawall on October 5, 2009, to determine if the seawall was structurally sound. Next, he
prepared an engineered drawing showing the dimensions of the seawall and depicting its
condition (Appendix D). The structure is a one-level CRM seawall with a width of 2 feet 10
inches and a height that varies due to irregularities of the surface of the marine terrace. On the
makai side of the wall, the maximum height is 6 feet above the marine terrace, and the average
height of the entire wall is 5.75 feet. On the mauka side, the maximum height above ground level
IS 2.64 feet, and the average height is 2.42 feet.

Table 2. Elevations and Height of Wall
Stations Elevations Height of Wall
StoN Maka:;v iﬁse of T\(/)VF; I(ij Mauk\r;tv Z:I;lse of Mak?/i/ ;ilije of Mauls’; :Iilde of
1 8.40 13.80 11.20 5.40 2.60
2 8.50 13.32 11.4 4.82 1.92
3 8.30 13.30 11.20 5.00 2.10
4 8.60 13.36 11.10 4.76 2.26
5 8.70 13.30 11.10 4.60 2.20
6 8.10 13.30 11.10 5.20 2.20
7 8.10 13.38 10.90 5.28 2.48
8 8.20 13.34 10.90 5.14 2.44
9 7.50 13.50 10.90 6.00 2.60
10 7.8 13.54 10.90 5.74 2.64
11 7.2 13.20 10.90 5.60 2.70
S'\t'e%fs 7.4 13.14 10.20 5.74 2.94
Average Height of Wall 5.75 2.42

Elevations in feet above mean sea level (msl)
Appendix B, Current Shoreline Survey

Survey Data from benchmark TU0597

Survey by Wesley T. Tengan 2010

During high tide, waves wash up and over the upper marine terrace, to the base of the seawall. A
staircase on the northern edge of the property provides direct access to the wave-cut platform
from the Ochi property, and to the south, another staircase provides access to the top of the wall
from ground level on the Ochi property.

The existing Ochi seawall is not expected to increase the rate of soil erosion on the neighboring
properties because all these properties are fronted by seawalls. These wave-cut platforms are
composed of lava and limestone, which are resistant to erosion. Available sources give no
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erosion rate for the area (Fletcher, et. al. 2002, Fletcher et. al, 2009, Hwang, 1981). The seawall
complies with the Land Use Ordinance (LUO), Section 21-4.40; no portion exceeds 6 feet high,
as measured from the existing or finished grade, whichever is lower, according to the engineer’s
plans.

Much of the rock from the original rock and concrete rubble seawall was reused in building the
new seawall, and some of this rock appears to have been used as fill behind the new structure, as
well.

3.0 Evaluation of Alternatives
Four alternatives were evaluated and are discussed in the following subsections.

3.1 No Action

The no action alternative is not practical; it would mean that no action would be taken to resolve
the violation for the construction of the current seawall. The applicant will continue to accrue
fines owed to the City and County of Honolulu for the permit violation. This will result in an
unreasonable financial burden on the applicants and potential loss of the property.

3.2 Remove Existing Seawall

Alternative two consists of removing the seawall but not replacing it. This alternative is also not
practical. If the applicants removed the existing seawall, they would expose their property to the
effects of erosion from waves that wash up and over the marine terrace at high tide.

During high tides, the waves wash over the upper rocky outcrop and reach the base of the
seawall. During periods of high surf, storm surges, and other extreme conditions, waves hit the
rock face of the upper terrace with such force that the water is propelled onto and across the
surface of the upper terrace until it strikes the seawall and is reflected back along the surface of
the terrace into the ocean. If the seawall were removed, the waves would erode the property by
removing soil, vegetation, and other debris from the parcel and transport it offshore, into the
Class A Marine Waters. Over time, the house, lanai, elevated porch, and the carport would be
compromised, after which, structural debris and anything in the structures would be washed over
the marine terraces and out to sea.

This alternative would entail the potential loss of everything on the property: sod, trees, shrubs,
and soil. It would also create large amounts of debris as waves batter the structures. Additional
debris would include parts of the house, porch, carport, pipes, nails, roofing materials,
appliances, furniture, and other household objects. All of this debris could ultimately end up in
the Class A waters offshore. Thus the site would be rendered useless, which would result in a
large financial loss and potential liability for the owners.

3.3 Build an Openwork Fence

Alternative three consists of removing the seawall and building some sort of openwork fence
along the makai property boundary. An openwork fence such as a chainlink fence or a fence of
wood or vinyl slats would provide a boundary that would allow wind, water, debris, and other
material to pass through to the other side. This alternative is not practical because it would not
retain the soil on the property or protect the structures. During periods of heavy precipitation the
soil would easily be washed off the property, onto the wave-cut platform and into the Class A
waters offshore.

13
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During high tides, waves wash over the upper rocky outcrop and reach the base of the seawall.
During periods of high surf, storm surge, and other extreme conditions, waves hit the rock face
of the lower terrace with such force that the water is propelled onto the surface of the upper
terrace, where it strikes the seawall and reflects back along the surface of the terrace, into the
ocean.

An openwork fence would not be strong enough to reflect the waves; the waves would damage
the fence, and it would collapse under their force. Debris would then become entrained in the
waves and would wash over the rocky outcrop, into the sea. In this way, the waves would
remove soil, vegetation, and other debris from the parcel and transport it into the Class A Marine
Waters offshore. Next, the house and carport would be compromised, and structural debris and
objects in the structures would be washed out over the marine terrace, and out to sea.

This alternative would also cause severe hardship for the property owners, as the structures were
damaged and the soil washed offshore. It would also compromise the habitat of corals and the
offshore feeding grounds of marine turtles, on submerged rocky outcrops.

3.4 Build a Rock Revetment

Rock revetments are sloped rubble structures of carefully placed, un-cemented rock. They are
appropriate structures for shore protection under some conditions, such as where a foundation
must be located on soft sediment of unknown strength, or in circumstances where it may be
important to minimize wave reflection. To match the strength of a grouted CRM seawall, a
revetment must be built of larger stone, be a more massive structure, and cover a greater area.

None of the advantages of a revetment is relevant for this project, because the structure would be
built on rock averaging 8.11 feet above the waterline. Wave reflection is not an issue because
there is no sandy beach at the site and because the escarpment formed by the lava and coralline
limestone marine terraces, under normal conditions, reflects much of the waves’ water and
energy regardless of the presence of a seawall. Any reflections off the seawall during high-wave
and high-water conditions wash back over the irregular rock terrace and escarpment.

3.5 Obtain an After-the-Fact Shoreline Setback Variance & Permitting

The preferred alternative is to apply for an after-the-fact shoreline setback variance and building
permits to correct the current violation. The property has been separated from the makai public
access area by the current seawall for approximately four years, and before that by the older rock
and concrete rubble wall and the rusted chainlink fence that have been on site many years.
Legalizing this seawall is the best alternative for protecting against the loss of property, retaining
soil, and delineating public and private areas.

Of all the alternatives, this is also the most environmentally sound because it would retain the
silty, sandy soil and vegetation on the property. None of the silty, sandy soil would wash off the
marine terrace into the water, where it would increase the turbidity of the Class A waters,
damaging marine turtle feeding grounds and settling over corals, smothering and killing the coral
polyps. It would also prevent the hardship on the property owners that would result if any of the
other alternatives were implemented.
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4.0 Affected Environment and Environmental Consequences

4.1 Climate

Hawaii is recognized for having only two seasons. Kau, (May-September), is the warm season,
when the sun is almost directly overhead and winds are reliably from the northeast. Hooilo,
(October—April), is the season of cooler temperatures, a lower sun, more variable winds, and
greater rainfall (Juvik and Juvik 1998).

The Ochi property is located on the leeward coast of Oahu, where summers are dry and most of
the rainfall falls in winter. As descending, warming air passes over the Waianae Range, some
moisture is removed, so that the leeward coast has fewer clouds and drier atmospheric conditions
than windward Oahu.

During winter, cold fronts reach the Hawaiian Islands, from the north. A typical cold front brings
clouds and rain to the islands; however, if the front passes directly over the islands, heavy rains
and southwest winds may occur. The number of fronts reaching the Islands varies from year to
year, and this variation is responsible for the occurrence of wet and dry years in leeward regions,
which receive most of their rainfall from cold fronts (Juvik and Juvik 1998).

Hawaii is subject to other meteorological events such as large tropical storms, including
hurricanes. During such storms, the shoreline is profoundly affected by storm surge. Storm
surges forms under the influence of an atmospheric low pressure areas at the centers of
hurricanes and other intense storms. When atmospheric pressure is low the ocean water tends to
bulge upwards. Wind associated with storms pushes the bulge ahead of the storm, creating an
area of regionally elevated sea level, 3 feet to 23 feet amsl (1 to 7 meters) that becomes
hazardous when combined with the large waves that are whipped up by fierce storm winds.
During particularly large tropical storms and hurricanes, storm surge along low-lying coastal
areas can be devastating. The elevated seas with wind-generated waves batter the coast and any
structures that are there. Debris carried by the waves adds to the problem. Downed trees and
structural debris act like battering rams against wooden structures, and most residences are
flattened. This kind of destruction occurred along the south-facing coast of Kauai during
hurricane Iniki, in 1992.

4.1.1 Impacts to Climate

Legalizing the CRM seawall and allowing it to remaining place will cause no impacts to climate.
Severe meteorological events and storm surge can profoundly impact the Makaha shoreline.

Mitigation Measures: The requested action consists of granting an after-the-fact shoreline
setback variance and permitting to legalize an existing seawall. No action that would affect the
climate is proposed by the property owners, so no mitigation for climate is required.

Because meteorological events can cause severe destruction along the south-facing coast of
Oahu, protection of coastal property is required. During hurricanes and other large storms,
seawalls function as protective barriers that dissipate the wave energy. If the Ochis are not
granted permitting for the seawall and they are forced to dismantle it, they face the potential for
extreme negative impacts. Permitting the seawall would mitigate these potential impacts;
flooding could occur, but wave energy would be somewhat dissipated, and flooding landward of
the wall would be reduced. Consequently, with less water thrown onto the land, less soil and
debris from the property would be carried into the sea. This will protect the reef and the Class A
waters offshore.
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Mitigation for meteorological events would consist of granting a shoreline setback variance and
allowing the owners to obtain after-the-fact shoreline setback variance and permitting to keep the
seawall in place.

4.2  Topography, Geology, and Soils

Topography

The entire area from the shoreline to the base of the Waianae Range is a gently sloping coastal
plain that abruptly steepens at the base of the ridges that make up the Waianae Range. This
coastal-plain morphology was formed by fluctuations of sealevel over geologic time resulting in
a series of stepped, rocky, wave-cut marine terraces at different elevations. Two of these terraces
are terrestrial and located at or above the ocean surface. Others are marine and extend offshore,
under the ocean.

This section addresses two terrestrial marine terraces. One begins at mean sea level (msl)and the
other is above mean sea level and extends to the base of the Waianae Range. The terraces that
are located below msl are described in the next section.

Geology

The coastline consists of dark-grey-to-black basalt flows capped by a light-tan-to-grey limestone
that is a fossil reef structure that formed when sea level was much higher than it is now. Layered
rocks, sand, and soil cover the inland portion of former marine terraces. Reef features are well
preserved, and some of the corals can be identified (Hazlett and Hyndman 1996). Small pocket
beaches and larger beaches have formed in locations where the basalt has eroded inland along
faults, fractures, and joints. The beaches along this section of shoreline are separated by lava
marine terraces topped with limestone (fossil corals).

Soils

The upper marine terraces are covered with Mamala Series soils that are described in the Soil
Survey of Islands of Kauai, Oahu, Molokai, and Lanai (USDA 1972). These soils are found on
the coastal plains, on 0% to 12% slopes. The entire parcel is covered with shallow, well-drained
soils that are typical of the Mamala series found on the Oahu’s coastal plain. Surface soils are a
dark reddish-brown silty clay loam with sand and lithic fragments that is approximately 8-20
inches thick. The subsoil is a dark reddish brown silty clay loam with an average depth of 11
inches. The soil is underlain by coralline limestone and consolidated calcium carbonate sand.

The engineering properties of soils are important to engineers, contractors and others who use
soil as a foundation on which to build. Such properties include permeability, shear strength,
shrink-swell potential, water holding capacity, and corrosivity. Mamala soils are silty clay loam
over hard coral and are moderately permeable. They have a low water-holding capacity, low
shrink—swell potential, and a low corrosivity for uncoated steel or concrete.

Shrink—swell potential refers to the tendency of a soil to increase or decrease in volume as it
absorbs or looses water. Soils with these properties are said to have shrink—swell potential. Soils
with low shrink—swell potential are ideal for on-grade structures because they present little
chance of damaging foundations, concrete slabs, CRM walls, or other structures as they gain or
lose water.

Corrosion is slow chemical decomposition that proceeds from the surface into the ground.
Corrosion can affect many types of objects buried in the ground. Pipes, cables, anchors, fence
posts, and concrete are all subject to corrosion. Soil with low corrosivity is ideal for siting
structures of any kind.
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Mamala soils cover rocky marine terraces characterized by coralline limestone overlain on a base
of lava. The limestone typical of the project area and vicinity has been eroded, pitted, and
dissected over the years, resulting in a very irregular surface typical of chemically eroded
limestone. Because of this rough, irregular surface, soil depths are extremely variable, ranging
from 6 inches to 3 feet. The terrestrial marine terraces have a slope that ranges from 0 to 12
percent, with an overall average slope of 1 to 2% until it drastically steepens at the base of the
mountains. Adjacent to the ocean, the terraces are nearly level, except for the irregularities of the
rocky surfaces, which can be filled with soils.

Ground elevations of the Ochi property are the same as those of the adjacent properties, and the
Ochi seawall, and all the nearby shoreline walls, are aligned with the adjacent seawalls protecting
the parcels on either side. All of these parcels are nearly level, with an imperceptible slope of 0.6%.

On June 8, 2010, WCP personnel conducted a soils investigation on site by boring two holes
with a hand auger. The first was located 1 foot from the seawall and the second was 40 feet inland
from the wall; both were 50 feet from the property line on the north side of the parcel.

The bore closest to the seawall extended to a depth of 1.5 feet before hitting rock. Boring with
the hand auger in this location was extremely difficult because of the rocks that had been used as
infill behind the wall. It was impossible to proceed below a depth of 1.5 feet. It can be
anticipated that the depths vary from 2 to 3 feet behind the wall, based upon the irregular surface
of the marine terrace in front of the wall. The borehole placed 40 feet inland hit bedrock at 1.20
feet. Material removed from both holes consisted of silty clay loam mixed with sand and lithic
fragments. The color of the soils became darker with depth and increased moisture content.

Soils on site are relatively shallow and range in depths from 1 to 1.5 feet at the base of the wall
and appear to become shallower inland, near the road. Due to the varying soil depth and the irregular
surface of the rocky marine terraces, it is difficult to calculate the volume of the soils on site.

4.2.1 Impacts to Topography, Geology, and Soils

Legalizing the current seawall will have a positive impact on topography, geology, and soils by
preventing the soils from being washed off-site, onto the marine terrace, and out to sea during
periods of heavy surf or storm surge.

Mitigation Measures: No mitigation for topography, geology, and soils is required for the
project as proposed.

The potential exists for extreme adverse impacts if the seawall is not permitted and the owners
are not allowed to keep it. During large storms and hurricanes, the seawall functions as protective
barrier to dissipate wave energy and keep most of the returning water from washing the soil off the
property. Sediment and debris entrained in the seawater or floodwaters would be stopped by, and
deposited behind, the wall, rather than washing into the Class A waters offshore. With regard to
this issue, mitigation would consist of allowing the seawall to be permitted and remain in place.

4.3 Offshore and Nearshore

Waters along the Waianae coast are classified as Open, Coastal, Class A waters, according to the
Ocean Water Classification System developed by the state Department of Health. Class A waters
are used for recreation, including scuba diving and aesthetic enjoyment, and as feeding grounds
by the turtles that use the pocket beach as a haul-out area.
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There are no large, sandy beaches in the vicinity. North of the project site there is a very small
pocket beach called Laukinui Beach, which is used as a haul-out area by turtles and occasionally
by neighborhood residents to enjoy the sun and sand. The area does not have a good surf break
and it is not the best area for swimming because of the shallow rocky outcrops there.

There is public access to the pocket beach, and people can explore the marine terraces to the
north and south. This includes the terrace that fronts the project site and the neighboring
properties. The primary recreational use of the marine terraces is for fishing. The fishermen must
stand close to the edge of the terraces, because if they were to fish on the upper terrace near the
seawalls, their lines would snag on the rocks that make up the seaward fringes of the marine
terraces. The seawalls delineate private property and prevent erosion of soil and vegetation. Most
are 40 feet or more from the waters edge.

Offshore

At the face of the lower terrestrial rocky terrace, the ocean is rather shallow. The bottom is a
submerged, rocky, wave-cut terrace that slopes gently (1.15% slope) to a depth of 18 feet at
1,200 feet offshore. Another submerged, seaweed-covered, rocky, wave-cut terrace extends from
this point as far as 2,000 feet offshore, where the depth drops off to 60 feet (AECOS 1981).

Nearshore

The shoreline in the project area consists of a rocky, basalt lower marine terrace that extends
seaward from under a limestone upper marine terrace (Figures 2, 5 & 8). The lower marine
terrace averages 2.45 feet above mean sea level, and at low tide, the face of the lower terrace
receives most wave impacts. The lower marine terrace is covered with brown marine algae and
tide pools. The upper marine terrace is a limestone fossil reef that slopes gently toward the sea.
The elevation of the upper terrace averages from 3.12 to 8.11 feet amsl. These rocky marine
terraces are resistant to erosion, and standard sources give no erosion rate for the area (Fletcher
et. al. 2002, Fletcher et. al, 2009, Hwang 1981). In spite of the fact that the rocky outcrops
themselves are resistant to erosion, soil, vegetation and structures on the upper marine terrace
can be impacted by wave action.

At low tide, during normal sea conditions, waves hit the face of the lower terrace, and water
washes over its upper surface, reflects off the face of the upper terrace, and flows seaward again.
When tides are exceptionally high, the waves wash over the upper rocky outcrop and flow back
off the marine terraces to the sea. At the Ochi’s property, during episodes of high surf, storm
surges, and other extreme conditions, waves hit the rock faces of both terraces with such force
that the water is propelled onto the surface of the upper terrace and travels 40 feet or more inland,
where it strikes the seawall and is reflected back along the surface of the terraces, into the ocean. If
the seawall were not in place, the waves would erode the property by removing soil, vegetation,
and other debris from the parcel and transporting it into the Class A Marine Waters offshore.

Coastal and shoreline hazards at the project site and vicinity are tsunamis and storm surge during
hurricanes and other severe tropical storms (Table 4). Fletcher et al. (2002) rank this part of
Oahu’s shoreline as high-hazard because of the low-lying, gently sloping coastal plain. Flood
inundation heights of 12 and 14 feet, respectively, were recorded during the 1946 and 1957
tsunamis. Storm surge during hurricanes increases the threat of inundation from storm waves.
The Waianae coast has, historically, received significant wind and wave energy associated with
passing hurricanes. The two most recent of these, lwa, in 1982, and Iniki, in 1992, generated
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damaging storm surge, high waves and coastal flooding to an elevation of 11 feet above mean
sea level and, regionally, higher.

Table 3. Elevations of the Marine Terraces

Stations Lower Terrace Upper Terrace
Makai Edge Makai Base Top Makai Edge Maka\iNz?lse Of
StoN StoN StoN StoN StoN
1 2.50 2.90 2.90 8.40
2 2.90 3.10 4.80 8.50
3 2.60 2.90 5.90 8.30
4 2.80 3.00 6.50 8.60
5 2.80 3.10 7.10 8.70
6 2.60 2.90 3.70 8.10
7 2.30 3.0 6.10 8.10
8 2.30 3.20 6.30 8.20
9 2.1 3.10 4.80 7.50
10 1.90 3.20 6.10 7.80
11 2.20 3.20 6.10 7.70
12 3.10 6.40 7.40
13 3.10 6.20
14 3.10 5.10
15 3.20 5.80
16 3.10 6.30
16 3.20 6.50
18 3.10 6.30
19 3.30 6.20
20 3.10 6.90
21 3.10 6.40
22 3.40
23 3.30
24 3.20
Average 2.45 3.12 5.83 8.11
Elevations in feet above mean sea level Survey Data from benchmark TU0597

Survey by Wesley T. Tengan 2010; full survey data in Appendix B
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A. Marine terraces with a falling tide washing onto the lower terrace

B. Marine terraces at a low tide with waves breaking at the edge of the lower terrace.

Figure 8. Marine Terraces
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The top photo in Figure 8 shows waves washing onto the lower marine terrace during a falling
tide. The lower photo was taken at a low tide, and the waves are breaking on the face of the
lower marine terrace. During high tide, large waves wash up and over the upper marine terrace
and often reach the base of the seawall. The puddles shown in the bottom photo are seawater that
was captured in the low spots when the high tide receded.

4.3.1 Impacts to Offshore and Nearshore Environments

Legalizing the existing seawall and allowing it to remain in place will not result in any adverse
impacts on offshore and nearshore areas or on water quality. The seawall may, in fact, prevent
sediment-containing runoff from reaching the ocean, where fine-grained sediment could smother
the living corals and seaweed in the Class A waters.

Removing the seawall would result in adverse impacts. Waves that wash up over the marine
terrace would remove and transport the silty, sandy soils into the Class A waters. This would
increase turbidity, and deposit a potentially lethal layer of fine-grained sediment over coral and
seaweed, thus destroying important marine habitat and feeding areas. Removing the seawall
would result in severe damage to the property, as the soil, vegetation, and debris from damaged
structures are removed from the property by large waves. In addition to compromising the
quality of the Class A waters offshore and the turtle feeding grounds, this would create a public
hazard, liability issues, and financial hardship for the property owners.

Mitigation Measures: The proposed legalization of the existing seawall would have no impact
on the offshore and nearshore environments. Removing the seawall would result in negative
impacts. Therefore, mitigation in this case would consist of legalizing the existing seawall and
allowing it to remain in place.

4.4 Flooding, Tsunami, and Wave Action

According to The Atlas of Natural Hazards in the Hawaiian Coastal Zone (Fletcher et al. 2002),
terrestrial sources of flooding are flash flooding along streams that occurs during periods of very
heavy precipitation. There are no streams within a mile north or south of the property, so that
flash flooding along streams is not a concern at the Ochi property.

The upper marine terrace in this area slopes gently (0.13%) toward the sea, and elevations along
Moua Road are 12.3 feet amsl. The terrace is covered with Mamala Series soils, which are
moderately permeable, and runoff is generally very slow to medium. During periods of very
heavy precipitation, some surface ponding is likely to occur. During extreme surf and elevated
sea levels, waves flow onto the upper rocky marine terrace and across the properties on the
marine terraces, washing most of the debris and soil out to sea.

Any major flooding of the project area and vicinity will result either from an elevated sea level
due to storm surge associated with low pressure areas in large tropical storms, or from a tsunami.
Tropical storms (including hurricanes) tend to track just west of Oahu as they pass the Hawaiian
Islands. Two storms in recent history, hurricanes Iwa (1982) and Iniki (1992) generated
damaging high waves, and the associated storm surge produced coastal flooding to an elevation
of 11 ft above mean sea level and higher. Tsunamis can impact the region. Inundation heights of
12 and 14 feet, respectively, were recorded during the 1946 and 1957 tsunamis.
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Table 4. Events Causing Damaging High Waves on the Southwest Shore of Oahu

Date

Storm or Event

1957, Sept -17

Hurricane Della

1957, Nov 30-31

Hurricane Nina

1959, August 47

Hurricane Dot

1971, January 16 High Surf
1982, November 23 Hurricane lwa
1989, March 1-4 High Surf

1989, July 18-20

Tropical Storm Dalilia, high surf

1992, September 11

Hurricane Iniki, high surf

1997, September 23-25

Typhoon David, high surf

1998, January 23-31

15-20 foot NNW swell, high surf

From the Atlas of Natural Hazards in the Hawaiian Coastal Zone

4.4.1 Impacts from Flooding, Tsunamis, and Wave Action

In the event of storm surge during a large tropical storm, or a medium to large tsunami, flooding
can be anticipated. On the Flood Insurance Rate Map (FEMA Map Number 15003C0180G,
2005), the project site is located in Zone VE: coastal flood zone with velocity hazard (wave
action); and also Zone AE: Base flood elevations are determined to be 14 feet above msl. Base
flood elevations determined are based upon recorded events.

Flooding can be anticipated during a tsunami or a severe tropical storm. During storm surge and
other extreme conditions, waves hit the rock face of the lower terrace with such force that the
water is propelled onto the surface of the upper terrace and travels inland, after which it flows
back along the surface of the terrace and falls back into the ocean. If the after-the-fact shoreline
setback variance and permitting for the wall is not granted, and the wall is demolished, seawater
would travel further and flood onto the Ochi property. It would strike and dislodge soil and
vegetation, as well as structures and other property, and soil and debris would be washed back
into the ocean and be dispersed in the nearshore Class A waters.

If the seawall remains in place, it would dissipate some of the wave energy during storms or
tsunamis, and the structures would likely remain intact during the flooding. It might be effective
in dissipating some of the wave energy as the destructive wave bore advances. Overtopping and
wetting would likely occur during storm surge or tsunami inundation. The seawall would also
prevent the soil from being washed offshore, by slowing and retaining some of the backwash. If
the seawall were removed, the structures on the Ochi property would more than likely be
severely damaged, and most of the debris, soil, and landscaping would be washed offshore. This
would compromise the quality of the Class A waters offshore, possibly kill the coral polyps, and
damage the turtle feeding areas.

Removal of the seawall would also create hardship, including financial hardship, for the
landowners, who could possibly lose the soil, vegetation and all of the structures on the property.
It would also create a public hazard and liability issues.

Mitigation Measures: In the case of a hurricane or other large tropical storm, or a large tsunami,
mitigation is often difficult and very expensive. Mitigation for such hazards would include
keeping the existing seawall in place to dissipate the energy of the onrushing ocean water. Most
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damage in such events is caused by large, fast-moving masses of water that strike soil, vegetation
and structures with great force (Keller 1999, Dunne & Leopold 1978). Because the top of the
existing wall is less that 14 feet amsl, the highest recorded tsunami wave height to strike the
vicinity, flooding can be anticipated.

Source: City and County of Honolulu, GIS

Figure 9. Flood Insurance Rate Map
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4.5 Air Quality

The remoteness of the Hawaiian Islands from any large sources of industrial pollution keeps the
surrounding air relatively clean. Currently, the Hawaiian volcanoes are a natural source of air
pollution. Sulfur dioxide, carbon dioxide, carbon monoxide and other emissions from the
volcanoes increased in 2008. When metrological conditions cause the prevailing trade winds to
weaken or stop, the islands become enshrouded by a hazy atmosphere called vog. Vog can cause
short-term symptoms in humans that include respiratory irritation and coughing.

There are no stationary sources of pollution within the project site. The greatest sources of
pollution in the project area vicinity are motor vehicle traffic on Moua Street and Farrington
Highway and, periodically, vog.

45.1 Impacts to Air Quality
Legalizing the seawall will not increase emissions of pollutants, and it will have no impact on air
quality.

Mitigation Measures: No mitigation is required for anthropogenic pollution at the site. There is
no mitigation for vog.

4.6 Noise

Ambient noise near the project site consists of the sound of motor vehicle traffic along Moua
Street and waves striking the rocky marine terraces.

4.6.1 Impacts to Noise
Legalizing the seawall will not generate any additional noise.

Mitigation Measures: No mitigation for noise is required.

4.7 Floraand Fauna

The property has been used as a residence for over 50 years. Vegetation on the property consists
of lawn grasses and common landscaping plants such as coconut palms (Cocos nucifera). Fauna
on the project site are species that are commonly found in residential neighborhoods in West
Hawaii. Because the property and vicinity has been fully developed, it is unlikely that there are
endangered flora or fauna located on the property or nearby. The U.S. Fish and Wildlife Service
has been consulted for this EA.

4.7.1 Impacts to Flora and Fauna

The existing seawall will not impact the flora and fauna on the property. Consultation with U.S.
Fish and Wildlife Service was initiated and no rare or endangered species occur on site.

Mitigation Measures: No mitigation for flora or fauna is warranted.

4.8 Historic, Archaeological and Cultural Resources

Waianae District contains numerous archaeological sites associated with the history of the
region. Local people consider these sites to be important as traditional or cultural sites. Various
types of archaeological and cultural resources have been found in Leeward Oahu, such as fishing
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areas, bird colonies, and shellfish collection areas. Early Windward residents would often come
to visit and stay at small campsites along the Leeward coast. Almost every valley in Waianae
District still contains archaeological sites associated with Oahu’s and Waianae’s life and history
(City and County of Honolulu 2000).

Historic and cultural sites are spread widely throughout the upper parts of the valleys in
Waianae. There are no historic or cultural sites on or near the Ochi property. The closest historic
and cultural sites are found 1.3 miles northwest of the property, at Kepuhi Point. No Hawaiian
practices or gatherings occur on or near the property.

4.8.1 Impacts to Historic, Archaeological, and Cultural Recourses

No impacts to archaeological, cultural, or historic resources have occurred as a result of
construction of the property seawall. Neither will legalizing the CRM seawall as is have any
impacts to such resources.

Mitigation Measures: No mitigation for historic, archaeological, or cultural recourses is required.

49 Land Use

The property is zoned R-10 residential district, according to the LUO of the City and County of
Honolulu. The purpose of the R-10 residential district is to provide for developments containing
large lots. The lands in this district are designated for residential use, but there are some
constraints on development. R-10 zoning allows for a single-family dwelling on a minimum
10,000 square foot lot. The Ochi property is 23,620 square feet, and it contains one single-family
home built in the year 1956 that has been used as a residence for over 50 years. The applicants
use the house as a vacation home.

4.9.1 Impacts on Land Use
No changes in land use will occur as a result of legalizing the seawall.

Mitigation Measures: No mitigation for land use is required.

4.10 Circulation and Traffic

The property is located in a small, quiet residential area on Moua Street, off of Farrington
Highway. In the residential community, traffic is very light throughout the day. Farrington
Highway is subject to periods of light and moderate-to-heavy traffic on any day of the week.

4.10.1 Impacts on Circulation and Traffic
No construction is proposed, and use of the property will not change; therefore, legalizing the
seawall will not affect any traffic patterns.

Mitigation Measures: No mitigation for circulation and traffic is required.

411 Public Utilities, Facilities, and Beach Access

Legalizing the seawall will not result in any change in the use of the parcel for a single family
residence and will not increase the demand on existing infrastructure. Public utilities such as the
potable water system, wastewater system, drainage facilities, solid waste disposal, electrical
power, and communications systems would not be affected by legalizing the seawall.
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This part of Makaha is a residential neighborhood located between the ocean and Farrington
Highway. The area gets little, if any, public traffic. The nearest public beach parks with large
sandy beaches and good swimming and surfing are located more than 0.6 miles to the north and
0.8 miles to the south.

The very small pocket beach known as Laukinui Beach is just north of the project site.
Neighborhood residents use it occasionally, and it is used as a haul-out area by turtles. The area
does not have a good surf break or a good area for swimming because of the shallow, rocky
outcrops. A few surfers and some spear fishermen swim out from the beach.

There is public access to Laukinui Beach, and from there people can explore the marine terraces
to the north and south, including the terrace that fronts the project site and the neighboring
properties. Recreational use of the marine terraces is primarily for fishing. Fishermen stand close
to the edge of the terraces because if they were to fish on the upper terrace near the surrounding
seawalls, their lines would become entangled in the rocks that make up the seaward fringe of the
lower marine terraces. The seawalls that delineate private property are, in some locations, 40 feet
or more from the water’s edge. Public access and public use will not be changed by legalizing
the seawall.

4.11.1 Impacts on Public Services, Facilities, and Beach Access

If an after-the-fact shoreline setback variance & permitting are granted, the existing seawall will
remain in place, and there will not be any impact on public services, roads, and utilities. Public
access and use of the shoreline would not be changed or obstructed.

Mitigation Measures: No mitigation for public services, facilities, or beach access is required.

4.12 Visual Resources

There are no ocean views from Moua Street and Farrington Highway. Structures, fences, and
vegetation on all of the parcels along the makai side of Moua Street obstruct views of the
shoreline.

4.12.1 Impacts to Visual Resources

Keeping the seawall in place would cause no changes in the viewshed, and it would not impact
coastal views or the visual aesthetics of the property. The seawall and the ocean cannot be seen
from Moua Street.

Mitigation Measures: No mitigation for visual resources is required.

4.13 Socioeconomic Resources

The project site is located in a fully developed residential neighborhood. The applicants propose
no new construction on the existing seawall. No jobs will be lost or gained. The proposed action
will not affect the demographics in the vicinity of the property.

The existing seawall has been effective in providing privacy, in separating public areas from
private land, and in protecting the Ochi home and property from overwash during extreme tides,
storm surge, and other large wave events.

4.13.1 Mitigation Measures for Impacts on Socioeconomic Recourses

No impacts to socioeconomic resources are anticipated if the seawall is legalized. If the seawall
is not legalized and must be removed, the property will immediately lose value as the market
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recognizes its increased vulnerability to damage from waves. Over time, potential loss of value
will become real losses, as the soil washes off the parcel and the house suffers structural damage.

Mitigation Measures: No mitigation for socioeconomic recourses is required for the Proposed
Action.

5.0 Cumulative Impacts

The proposed project is to obtain an after-the-fact shoreline setback variance and permitting to
legalize the existing seawall. As a result, no changes would be made to the Ochi property, and
therefore, no impacts, including cumulative impacts, would occur.

If the seawall were removed, negative impacts would result, including transport of silty, sandy
soil, sod, and other vegetative debris into the Class A waters offshore. The soil would increase
ocean turbidity, harming corals and the turtle feeding grounds. Removal of the seawall would
also create hardship for the landowners, who would lose their soil and vegetation, and, over time,
everything else on the property. Similar damage to the reef and hardship for the Ochis could be
expected if DPP requires the seawall to be rebuilt inland.

If the situation is not resolved and the seawall is not legalized, the City and County of Honolulu
will place a lien with a foreclosure option on the property to collect the accruing fines. The
property owners would face the real possibility of losing their property to the city. The property
owners have, since 2006, been making a good faith effort to rectify the problem.

Mitigation Measures: To protect the environment and to reduce hardship for the landowners,
mitigation in the form of legalizing the seawall is required. The alternative options discussed
above would be ineffective at best and, at worst, would damage the environment and cause
hardship to the landowners.

6.0 Findings and Determinations

The information presented in this Draft EA demonstrates that legalizing the existing CRM
seawall would have no significant impact on the environment. There are no environmental
impacts related to the applicant obtaining a shoreline setback variance. An Environmental Impact
Statement is not required for this action, and a Finding of No Significant Impact is anticipated.

6.1 Reasons for Supporting Preliminary Determination

The findings and determinations of this EA are based on the significance criteria contained in
Chapter 343, HRS, as amended, and Title 11, Chapter 200, HAR 1996. The proposed action:

1) Involves an irrevocable commitment to loss or destruction of any natural or cultural
resource

The proposed action does not involve any irrevocable commitment to loss or destruction
of natural or cultural resources.

2) Curtails the range of beneficial uses of the environment

Permitting and legalizing the structure will not lead to changes that will restrict the range
of beneficial uses of the environment. Public access to the shoreline will not be reduced
or eliminated.

27



Environmental Assessment Shoreline Setback Variance for a Seawall
Ochi Residence, Makaha, Oahu, Hawaii

3) Conflicts with the state’s long-term environmental policies or goals and guidelines as
expressed in Chapter 343, HRS, and any revisions thereof and amendments thereto, court
decisions, or executive orders

The project complies with the state’s long-term environmental policies, goals, and
guidelines expressed in Chapter 343, HRS.

4) Substantially affects the economic or social welfare of the community or state

As proposed, the legalization of the seawall will not affect the economic or social welfare
of the community or the state. The seawall will protect the Ochi property from wave
damage during extreme tides and storm surges, and provides privacy from the public
areas.

5) Substantially affect public health

The project will not affect public health.
6) Involves substantial secondary impacts, such as population changes or effects on public
facilities

No secondary impacts will occur because no new construction is being proposed. The
existing structure will remain in place, causing no changes in population or to public
facilities.

7) Involves a substantial degradation of environmental quality

The existing structure does not degrade the quality of the environment. The current
structure and the original rock and concrete rubble seawall have been in place for years,
protecting the property from waves that wash up and over the marine terrace. No new
construction is proposed.

8) Is individually limited but cumulatively has considerable effect upon the environment or
involves a commitment for larger action

No cumulative impacts are associated with the requested application for an after-the-fact
shoreline setback variance and permitting to legalize the existing seawall.

9) Substantially affects a rare, threatened, or endangered species, or its habitat

No known endangered flora and fauna occur on the property. Consultation with the U.S.
Fish and Wildlife Service was initiated.

Offshore areas will be negatively impacted if the seawall is removed. If the seawall is
removed, waves will wash onto the property and carry silty, sandy soils, sod, and other
vegetation and debris off the marine terrace and into the Class A waters. This will
increase the turbidity of the waters, harming corals and inhibiting the growth marine
algae that are part of the turtle feeding grounds.

10) Detrimentally affects air or water quality or ambient noise levels

No new construction activities will occur on the property; therefore, no detrimental
effects on air, water quality, or ambient noise levels will occur.

11) Affects or is likely to suffer damage by being located in an environmentally sensitive
area such as floodplain, tsunami zone, beach, erosion-prone area, geologically hazardous
land, estuary, fresh water, or coastal waters

28



Environmental Assessment Shoreline Setback Variance for a Seawall
Ochi Residence, Makaha, Oahu, Hawaii

The existing structure provides a beneficial impact because it minimizes the potential for
removal of soil from the property and sediment-containing runoff from reaching the Class
A waters offshore.

The structure will have little or no impact on flooding, tsunamis, geologically hazardous
land, estuary, or fresh and coastal waters. Flooding can be anticipated during tsunamis or
storm surges caused by severe tropical storms.

12) Substantially affects scenic vistas and viewplanes identified in county or state plans or
studies

The existing seawall does not affect the scenic views of the vicinity. It is similar to other
existing structures on neighboring properties along the shoreline. There are no ocean
views from Moua Street or Farrington Highway in the vicinity of the property.

13) Requires substantial energy consumption

No new construction will take place and there will be no increased demand for energy.
Therefore, legalizing the seawall will not require substantial energy consumption.

7.0 Justification for the Shoreline Setback Variance

The owners will suffer hardship if the shoreline setback variance is not granted and the seawall
must be removed. This application for an after-the-fact shoreline setback variance is evaluated on
three criteria for hardship set forth in the ROH Section 23-1.8(b)(3)(A):

(A) A structure or activity may be granted a variance upon grounds of hardship if:

i) The applicant will be deprived of reasonable use of the land if required to comply with the
shoreline setback ordinance and the shoreline setback rules

The applicants’ property is located on a limestone and lava outcropping (marine terrace) that
extends offshore and steps off into the ocean. During high tides and storm conditions, waves
wash over the rocky outcrop, and water strikes the base of the seawall. If the seawall were not in
place, the waves would wash onto the makai portion of the property; then the retreating water
would carry surface soil onto the rocky outcrop and, eventually, into the ocean.

During extreme, but not unusual, ocean activity, waves could endanger the house, which is
mauka of the seawall. It is reasonable to assume that loss of soils will occur if the applicants are
required to comply with shoreline rules and remove the existing wall that has been in place for
five years. Soils will slough off onto the marine terraces makai of the Ochi property and
eventually reach the ocean. Over time, soils under the existing concrete lanai floor would slough
off and be washed off into the ocean, causing serious damage to the existing home.

The purpose of the seawall is not only to protect the house, but to permit the property owners to
use and landscape their property within the constraints imposed by the shoreline setback
provisions. In this area, without the seawall for protection, this would be impossible. The
shoreline setback provisions do not require a landowner to abandon his property in the shoreline
setback area; rather, use of the property is permitted within the constraints imposed by the
statute. This is what is occurring on this property, and the owners hope to be able to continue to
use their property in this way.

On this portion of coastline, there is no environmental benefit to be gained by refusing the after-
the-fact shoreline setback variance and permitting, and requiring the wall to be demolished or
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moved. Likewise, no environmental processes are being degraded by having a protective seawall
at the anticipated certified shoreline.

i) The applicant’s proposal is due to unique circumstances and does not draw into question
the reasonableness of this chapter and the shoreline setback rules

The project circumstances are unique relative to the shoreline setback rules (ROH Section
2301.2), as it does not involve the protection of a sandy beach or an eroding shoreline; it does not
artificially fix the shoreline; and it does not question the reasonableness of the ordinance.

The CRM seawall is not designed as a major shoreline structure to prevent shoreline erosion. The
seawall is constructed on an elevated marine terrace composed of extremely durable basalt
topped with erosion-resistant, coralline limestone. The basalt-limestone shoreline is not subject
to erosion on a human time scale (Fletcher et. al. 2009, Hwang, 1981). The CRM seawall,
therefore, does not artificially fix the shoreline.

All of the properties along this part of the shoreline have similar seawalls that are approximately
the same height and in similar locations on the properties they protect. All of these seawalls
serve the purpose of delineating private areas from public access areas and, under extreme
conditions (heavy precipitation, storm surge and tsunami), preventing wave inundation and
reducing flood hazards and, thereby, allowing the property owners reasonable use of their

property.

The purpose of the seawall is to permit the owners to use and landscape their property, within the
constraints imposed by the shoreline setback provisions. In this area, using and landscaping their
property would be impossible without some sort of seawall for protection from wave damage
during high tides, storm surge, and tsunami, and to retain runoff of sediment and debris into the
sea. The shoreline setback provisions do not require a land owner to abandon their property in
the shoreline setback area. Rather, use of the property is permitted within the constraints imposed
by the statute. This is what is occurring on this property.

i) The proposal is the practicable alternative that conforms best to the purpose of the
shoreline setback regulations

This EA reviews four alternative actions. The first alternative examined was the no action
alternative. Under the no action alternative, the applicants will continue to accrue fines owed to
the City and County of Honolulu for the current violation. This alternative is not practical
because it will not solve the problem of the applicants’ accruing fines and will not correct the
outstanding violation.

The second alternative action is to remove the existing seawall. This alternative will solve the
problem of the applicants’ notice of violation and would stop the accruing fines. If this action is
implemented, the property will be vulnerable to effects of erosion and wave damage. Soils
washed off the property will increase the turbidity of the Class A waters offshore, and corals will
be covered with a layer of fine-grained soil that will eventually kill the coral polyps. Turtle
feeding grounds offshore would also be damaged or destroyed. Over time, as erosion continues,
property will be lost due to the effects of wave damage and the Class A waters offshore will be
degraded, making this alternative unacceptable.

The third alternative action is to build an openwork fence. This alternative is not a practical
alternative because it will not keep soil, sod, other vegetation, and other debris on the property.
During periods of heavy precipitation, the soil could be washed off the property, onto the wave-
cut platform and be carried into the sea. Once in the ocean, the fine-grained soils will cover the
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coral polyps and seaweed growing offshore, potentially smothering the coral colonies and
degrading turtle feeding grounds in the seaweed. Damage to the yard and loss of property would
also occur.

The last and preferred alternative is to correct the current violation by granting the after-the-fact
shoreline setback variance and leaving the seawall in place. The seawall is the best alternative for
protecting against environmental damage and loss of property. The landowners are applying for
an after-the-fact shoreline setback variance and permitting to correct the current violation. Other
after-the-fact shoreline setback variances have been granted for several neighboring properties.
This is the best and most practical alternative.

The preferred alternative is the best practicable alternative to reduce the hazards and problems
due to high wave conditions. The CRM seawall has a minimal footprint and elevation and does
not affect coastal access. Leaving it in place would also have the least impact on the marine
environment.

8.0 Conclusions

The findings of this EA indicate that granting a shoreline setback variance and permitting for the
existing seawall will cause no adverse environmental impacts and appears the most reasonable
action compared to possible alternative actions at this location. . In terms of ocean processes, the
seawall structure does not cause adverse effects to the coastal marine environment and does not
cause adverse impacts to the adjoining properties. The wall would, in fact, have the beneficial
environmental impact of protecting structures and other property, as well as soils and vegetation
on the Ochi property during large wave events. It would slow the retreating water and capture the
entrained soil, vegetation, and debris, preventing most of it from reaching the ocean. This would
protect corals and turtle feeding grounds offshore and the quality of the Class A waters,
generally.

9.0 Public Agency Involvement, Review, and Consultation

Federal Agencies
U.S. Fish & Wildlife Service

State Agencies

Office of Environmental Quality Control
Office of Hawaiian Affairs

Department of Land and Natural Resources

City and County of Honolulu
Department of Planning and Permitting

Individuals

Clegg, Donald, Analytical Planning Consultants, Inc.
Hitzeman, Mike, Sugar Kane Realty

Tanimura, Tom, P.E., Tanimura & Associates, Inc.
Tengan, Wesley T, Land Surveyor

List of Preparers

Mariant, Judy, Senior Planner, Wil Chee - Planning & Environmental

Shoji, Kelly, Planner, Wil Chee - Planning & Environmental

Rhee, Dail, P.E., Civil Engineer, Hawai'i, #1915, Wil Chee - Planning & Environmental
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General project information:
THE APPLICANT

APPLICANTS
REPRESENATIVE

THE APPLICANT'S AGENT

EA PREPARATION

TMK AND OWNER

LAND AREA
ZONING
AGENCIES CONSULTED

Ken & Gene Ochi

2845 Via Victoria

Palos Verdes Estates, CA 90274
(310) 971-3866

Ken & Gene Ochi

c/o Mr. Mike Hitzeman
Sugar Kane Realty

86-120 Farrington Highway
Waianae, Hawaii 96792
(808) 306-1799

Analytical Planning Consultants, Inc.
928 Nuuanu Avenue, Suite 502
Honolulu, Hawaii 96817

Contact: Mr. Donald Clegg

(808) 536-5695

Wil Chee - Planning & Environmental
1018 Palm Drive

Honolulu, Hawaii 96814

(808) 596-4688

8-4-006:007
Ken & Gene Ochi
2845 Via Victoria

Palos Verdes Estates, CA 90274
(310) 971-3866

23,620 square feet or 0.542 acres
R-10 Residential District

Department of Planning and Permitting
City & County of Honolulu

Department of Land and Natural Resources
Office of Conservation and Coastal Lands




Project Information for

Shoreline Setback Variance Application

for a CRM Wall
TMK: 8-4-006:007
Makaha, Oahu, Hawaii

REQUIRED PERMITS AND Shoreline Setback Variance

APPROVALS: Building Permit

ACCEPTING AUTHORITY Department of Planning and Permitting
City & County of Honolulu
650 South King Street, 7" Floor
Honolulu, Hawaii 96813

Project Location:

The project site is located at 84-771 Moua Street, off Farrington Highway in Makaha on the
Island of Oahu. (Figures 1, 2, & 3)

Project
Location

Figure 1: Project Location Map
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Proposed Action:

The proposed project is to request a Shoreline Setback Variance to obtain after-the fact permits
for a concrete rock masonry wall. Based on the information available, it is unknown when the
original wall was constructed. The CRM wall is a free standing structure approximately 2 feet in
height on the mauka side and is approximately 5 feet on the makai side. The base of the wall is
constructed and follows the uneven coralline limestone platform. The wall is made of lava rock
and concrete and separates the private property from public areas (Figure 4). The wall extends
approximately 116 ft across the entire property and ends at the adjacent property lines.
Photographs of the wall are shown in Figure 5, Shoreline Photographs.
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o Project Location

Figure 3: Aerial Photo of the Vicinity

Land Area:

Parcel 007 is approximately 23,620 square feet (0.542 acres). This exceeds the City Land Use
Ordinance guidelines for R-10 that requires a minimum of 10,000 square feet for a single family
residence.

Surrounding Land Use and Land Use Designations:

The property is within the Urban State Land Use District and R-10 Residential District, according
to the City LUO. The property is surrounded by parcels used as residential lots fronting the
ocean and all have walls that block public access to private areas.
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Photograph 1: Wall along TMK 8-4-006:007 Photograph 2: The coralline limestone
platform fronting the wall

Photograph 3: The coralline limestone platform along the
certified shoreline
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Photograph 4: The wall fronting the property Photograph 5: Stairs on the right side of the
wall leading down to the limestone coralline

platform

Photograph 6: Stairs on the left side of the wall
adjacent to the neighboring property

Figure 5: Shoreline Photographs, 2009
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History of Proposed Project:

The original home was built in 1956 and the wall was constructed shortly after this, prior to CZC
regulations that established setback requirements in 1966. It appears that the original wall was
not permitted. In 2005, the Ochi’'s purchased the property and due to wear & exposure to the
elements on the wall, repairs were needed.

In 2006, the Ochi's made repairs to the existing CRM wall and later received a notice of violation
dated May 9, 2006. The violation stated, “the existing 5  retaining wall at the rear of the
property is being reconstructed without first obtaining a building permit.” The Ochi’s tried to
obtain a permit, but the permit was not granted because there was no documentation of the
original wall being permitted. They were then asked to do a shoreline survey. In 2007, a
shoreline survey was conducted and later rejected. The State Land Surveyor rejected the
application because not all appropriate documents were submitted. There is no record of
permitting for the construction of the original wall. Therefore, there is no supporting
documentation to support the CRM wall was approved by the appropriate government agencies
or is exempt from such approval.

Existing Site Description:

The property is located off of Farrington Hwy on Moua Street in an older residential area. The
property is surrounded by numerous residential lots that currently have certified shorelines and
walls to separate public access from private properties. There is no beach fronting the property
only rocky shoreline consisting of a limestone wave cut platform. In the area, there are three
public beach accesses. (See Figure 2)

The property is used as the Ochi’s vacation home. Currently, the site has one single family
dwelling. Fronting the residence is the CRM wall. The original wall over time was damaged by
weathering over the years and hurricanes; therefore, the Ochi’'s made repairs to the wall. The
repairs were needed for safety and protection of the property from wave splash.

Public Agency Involvement, Review and Consultation:

The following agencies will be consulted during the preparation of the Draft Environmental
Assessment (DEA):

e City & County of Honolulu, Department of Planning and Permitting
¢ State Office of Environmental Quality Control
e State of Hawaii, Department of Land and Natural Resources
e U.S. Fish & Wildlife Services
Permits required for this project are:
e Shoreline Setback Variance pursuant to Chapter 23, Revised Ordnances of Honolulu

e After-the-Fact Building Permit from the City and County of Honolulu
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References:

City & County of Honolulu, Department of Planning and Permitting. May 9, 2006. Notice of
Violation; Violation No.: 2006/NOV-05-074 (BV).












































































WCP Response

1. Based on the site plan in your application, it appears that the elevated porch at the rear of
the dwelling encroaches into the (anticipated) 40-foot shoreline setback area. You must
either conclusively document that this structure is nonconforming or provide detailed plans
and drawings for the structure. [Note: If this structure will also require and after-the-fact
shoreline setback variance, then the applicant must be prepared to justify its location in the
shoreline setback area in addition to the CRM wall]

The Ochis purchased the property (TMK 8-4-006:007) in 2005 and use it as a vacation home. At
the time of purchase, the property contained the house shown in the site plan, a small, one-story,
light-green, single-family house of wood construction, with a concrete-slab lanai covered with a
second, elevated, lanai, or observation porch. The property also contained a CRM retaining wall
and a chainlink fence.

The house was built in 1956, prior to the implementation of Coastal Zone Management
regulations, in 1966. No plans can be found for the house in the DPP records. The concrete slab
lanai and elevated porch are located at the rear of the house. A detached carport was added in
1970, near the road.

The elevated porch at the rear of the dwelling may or may not encroach into the anticipated 40-
foot shoreline setback area and may or may not be subject to an after-the-fact variance. The
original plans for the structure, built in 1956, are not on record at DPP, so we cannot provide
conclusive evidence that the concrete slab and elevated porch were or were not built at that time.
Also, the application and documentation for the building permit available in DPP files do not
describe what or where anything was built.

2. The site is incorrectly marked in Figure 5 on page 6 of the submitted Draft EA.
The arrow designating the parcel has been moved and it now points to the correct site.

3. In our previous Notice of Incomplete Application to you (dated December 28, 2009), we
requested a more detailed description of the CRM retaining wall, including the extent of
cut/fill, and the wall’s height above mean sea level (MSL). You responded that you could not
get that information. However, we reiterate that this information can be feasibly provided by
a qualified surveyor, and is necessary to adequately document the environmental conditions
relevant to the request.

We have contacted the surveyor who surveyed the parcel for the Ochi’s first application for a
certified shoreline, in 2006. His response was that he cannot determine the amount of cut and fill.
Please recall that this is a request for an after-the-fact estimate. At this point, it will be extremely
difficult for anyone to accurately determine the amount of cut and fill, and it is likely that any
attempt to estimate it will be inaccurate.

It appears that the rock rubble wall that was removed may account for most of the material that
was removed. In the photographs of the original concrete, rock, and concrete rubble wall, it
appears that it was not a solid structure; that is, there appear to be large spaces between many of
the boulders and chunks of concrete. No plans of the original structure are available, and no



dimensions for the extent of the original rock-rubble structure are available. Much of the rock
from the rubble wall was reused in building the new wall, and some may have been used as fill
behind the new structure. It is not possible to determine how much soil, if any, covered the
marine terrace behind the rock-rubble wall or how much was removed and replaced.

The base of the new wall rests on the rocky marine terrace and is cemented (grouted) to the
terrace (see Figure 7 on page 8 of the DEA). We will include in the draft EA a photograph that
more clearly illustrates the fact that the base of the existing CRM wall is cemented to the rocky
marine terrace.

Mortar layer that cements the rock at the base of the wall to the upper rocky marine terrace

4. All scaled plans and drawings included in the Draft EA must include an appropriate graphic
(““bar’) scale.

Appropriate bar scales will be placed on all scaled plans and drawings.

5. The photographs included in the submitted draft EA show stairs on both the north and south
edges of the property; yet, the plans/drawings only show them on the north edge. Please
correct this discrepancy.



The stairs on the south edge of the property provide access only to the top of the wall and do not
go down to the marine terrace on the makai side of the wall. They will be added to the drawing.

6. The comments from the State Department of Land and Natural Resources, Office of
Conservation and Coastal Lands (OCCL), you received in connection with your preparation
notice should be specifically addressed within the text of the Draft EA; in particular, the
discussion of the anticipated location of the regulatory shoreline (as expressed by the OCCL)
and the assertion that there was no seawall (or retaining wall) visible at the current location
in a 2004 aerial photograph of the site needs to be addressed.

The last draft EA that DPP returned to us contains the 2004 aerial photo used by DLNR in their
comment and photographs from the Ochi’s, taken in 2005, that clearly show a chainlink fence
and a concrete and rock-rubble wall on the makai side of the chainlink fence. The wall was in
place when the Ochi’s purchased the property in 2005. Chris Conger (personal communication),
at DLNR OCCL, provided us with the link to obtain a copy of the aerial photo used for Figure 3
in the last version of the EA. Please refer to the photos on pages 2 and 3 and the brief description
in the second paragraph of page 1 and in the second paragraph of page 4.

Mr. Conger was also the person that delineated the anticipated location of the certified shoreline
when the 2006 survey was conducted. We will add that to the DEA.

7. Our records show that the site is in both the VE (Coastal High Hazard) and AE (Floodway
or Flood Fringe) Flood Districts, as shown on the current Flood Insurance Rate Map
(FIRM) for the property. The Draft EA should include an appropriately scaled map of the
site. showing the regulatory flood district boundaries and related flood elevations,
appropriate elevation contours, appropriate spot elevations relevant to the CRM wall and
any other structures which will require a shoreline setback variance to retain (i.e., the deck,
if applicable), and the actual heights of these structures above MSL. An adequate narrative
description of the regulatory flood districts affecting the site, and compliance with related
regulations should be included in the Draft EA.

The last draft of the EA that DPP returned to us contains, on pages 12 and 13, a discussion that
addresses the flood potential and potential impacts from flooding. The discussion states that in
the event of a large tropical storm or tsunami, flooding can be anticipated. We had also included
a chart showing the recurrence intervals of events causing damage on the southwest shore of
Oahu. That section also addresses the Flood Insurance Rate Map and discusses Zones VE and
AE.

We will include a copy of the Flood Insurance Map with a Map Key that explains Zones VE and
AE along with the text to understand that flooding can be anticipated with an inundation height
of 12 to 14 feet. We will highlight those and any other changes that we make in the document so
it is easy for you to find the information that you requested.

8. The Draft EA should include a complete permitting history for all uses and structures on the
lot, including the dwelling and the elevated deck at the rear of the building.

You have probably already researched the existing permits for the site. We found only three
permits on record with the Department of Planning and Permitting.

One is for the house, which was built in 1956. Unfortunately there are no plans available for the
house, or plot plan, or any documentation indicating what was or was not included under the



1956 permit. The second permit is for the carport, which was built in 1970, and the most recent
permit on record is for plumbing, in 1986. Again there were no complete plans or plot plans
included in DPP records.

There are no records of the chainlink fence, the concrete-rock-rubble wall, the elevated porch,
and what was or was not included in the original permit. All of those structures were on the
property when the Ochi’s purchased it in 2005.

9. You stated in your submittal that you are requesting a “waiver’” of the requirement to submit
a current certified shoreline survey, pursuant to DPP Part 2 Rules Relating to Shoreline
setbacks and the Special Management Area (“‘Rules™), Section 13-5(a)(6). This rule allows
an applicant for a Shoreline Setback Variance (SSV) to waive the certified shoreline survey
requirement when the Board of land and Natural Resources will not certify a shoreline
survey due to the presence of an unauthorized shoreline structure. Accordingly, the
requirement for a current certified shoreline survey is granted. However, Rules Section 13-
5(a)(6)(A) also explicitly stipulates that the applicant must provide a shoreline survey; albeit,
not certified. And this survey should also show the location of the presumed (i.e, likely or
anticipated) 40-foot shoreline setback.

Please refer to Appendix B of both of the versions of the EA. Appendix B contains all of the
information necessary for applying for a certified shoreline, including a survey that was
submitted to the State DLNR.

We have contacted a surveyor to prepare another survey showing the elevations and the 40-foot
shoreline setback with respect to all of the structures on the parcel. This new survey will be used
later, when another request for a certified shoreline is submitted.

The request for a waiver of the certified shoreline requirement is for the purpose of processing
the EA and the Shoreline Setback Variance Application. During the permitting process a
Certified Shoreline will be obtained.

10. Please note that Section 23-1.8(b)(3)(C) of the Shoreline Setback Ordinance states, “If the
activity or structure may artificially fix the shoreline, a variance may be granted only if
hardship is likely to be cause [sic] by shoreline erosion.” If the site is being affected by
shoreline erosion, adequate documentation of those conditions must be included in the EA.

According to the maps produced by Fletcher and others (2009) the shoreline is not retreating
inland. This is because the shoreline in this area is made up of erosion resistant limestone and
lava marine terraces. This is a unique circumstance because the erosion-resistant marine terraces
are subject to events that cause the waves to wash up and over them.

The ocean is relatively shallow at the edge of the lower rocky marine terrace and slopes gently
(1.5% slope) to a depth of 18 feet, at 1,200 feet offshore (AECOS 1981). During normal sea
conditions, waves hit the face of the terrace, wash over the lower rocky outcrop, and reflect
seaward. During periods of higher tides, the waves wash over the upper rocky outcrop and reflect
off the marine terrace

At the Ochi’s property, during storm surges and other extreme conditions, waves hit the lava-
rock face with such force that the water is propelled onto the surface of the upper rock outcrop
and travels 40 feet or more inland, where it strikes the wall and is reflected back along the
surface of the rock outcrop, from where it falls back into the ocean. If the wall were not in place,



the waves would erode the property by removing soil, vegetation, and other debris from the
parcel and transport it into the Class A waters offshore.

The photo was taken on 10/5/09 at 1:19 p.m., is of waves washing up the lower marine terrace
during a low tide. During high tide the waves wash up and over the upper marine terrace and
often reach the base of the wall. The puddles are sea water that was left in the low spots earlier as
the high tide receded.

References:

AECOS, Inc. 1981, O‘ahu Coastal Zone Atlas, Part C. Prepared for U.S. Army corps of
Engineers, Pacific Ocean Division, Fort Shafter Hawaii.

Fletcher, Romine, Barbee, Lim, and Vinson. 2009. Coastal Information, Oahu Erosion Maps.
University of Hawaii Coastal Geology Group School of Ocean and Earth Science and
Technology. http:/www.soest.hawaii.edu/asp/coasts.oahu




















































































Appendix B

Notice of Violation
Denied Shoreline Certification Survey

Current Survey with Structures and Elevations
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Appendix C

Permit and Parcel Information

(from DPP Records)









Appendix D

Engineered Plans of the CRM retaining wall
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