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1.  GENERAL INFORMATION  
 
 

(Proposed) Action After-the-fact approval for a shoreline setback 
variance for a low-elevation, free-standing CRM wall 
and concrete deck splash apron at 91-447 Pupu Street, 
Ewa Beach. 

Property TMK 9-1-030:008; 91-447 Pupu Street, Ewa Beach, 
HI 96706 

Owner/Applicant Ms. Bernadine Barry 
Planning & Zoning State Land Use: Urban District 

Zoning: R5 Residential 
Development Plan Land Use: Low and Medium 
Density Residential 

Special Management Area, 
Shoreline Setback 

Located within the SMA and the shoreline area, 
subject to 40-foot shoreline setback 

Permitting Agency City and County of Honolulu, Department of Planning 
and Permitting. 

Consulted Agencies City and County of Honolulu, Department of Planning 
and Permitting 
State Department of Land and Natural Resources 

Required Permits: Shoreline Setback Variance, Chapter 23, Revised 
Ordinances of Honolulu (ROH) 
City and County of Honolulu Building Permit  

Chapter 343 Action 343-5(3):  Construction within the shoreline area as 
defined by Chapter 205A-41 

Anticipated Determination Finding of No Significant Impact (FONSI) 
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2.  LOCATION AND DESCRIPTION OF THE PROPOSED ACTION 
 
2.1  General Description 
 
The project site is located at 91-447 Pupu Street in Ewa Beach on the Island of Oahu (TMK 9-1-
030:008).  A site location map is shown in Figure 2-1, and the TMK is shown in Figure 2-2.  The 
site is shorefront property, with an approximate 60-foot wide shoreline frontage.  The property is 
part of the western-most shorefront development in Ewa Beach located east of, and adjacent to, 
Oneula Beach Park.  An aerial photograph of the project vicinity is shown in Figure 2-3.  The 
properties in this area are built on an elevated coralline limestone platform that is characteristic 
of the shoreline (Figure 2-4).  This platform has a nominal elevation of approximately 6 to 8 ft 
above Mean Sea Level (MSL).  During high wave and high tide conditions, the platform 
elevation is not sufficient to protect the properties from flooding due to wave inundation.  As a 
result, walls protect all of the shorefront homes in this development and both of the nearby 
public access easements.   The walls are generally free-standing structures built as barriers to 
wave inundation, but not specifically to prevent shoreline erosion, as the rock shore is stable 
under wave attack.  Most of the walls in the area are of Cemented Rubble Masonry (CRM) 
construction similar to the subject wall. 
 
A new CRM wall and concrete deck splash apron were constructed on the property in April, 
2005.  The wall height is about 1.3 feet above the slab on the mauka side, and varies from about 
3.8 feet to 1.8 feet above the uneven coralline rock surface on the makai side. This work was 
undertaken using casual labor that had been working on similar projects in the neighborhood, 
and was done without the required building permit, Shoreline Setback Variance (SSV), and 
shoreline certification.   
 
A notice of violation of Chapter 23-1.5(b) of the Revised Ordinances of Honolulu (ROH) was 
issued on December 5, 2005 for construction of the CRM wall and concrete deck without a 
Shoreline Setback Variance. 
 
This Final Environmental Assessment (FEA) is being submitted as part of an after-the-fact 
variance and permit application process in order to correct the above violation.  A SSV from the 
City and County of Honolulu, Department of Planning and Permitting is being requested. 
 
2.2  Shoreline Certification 
 
A Shoreline Certification Survey was undertaken on April 3, 2006 by Walter P. Thompson, Inc., 
Registered Surveyors.  The survey drawing is shown in Figure 2-5.  The application and 
correspondence is in Appendix B.  The surveyed shoreline follows the makai edge of the new 
CRM wall, which is contiguous with walls on adjacent properties.  Prior to construction of the 
wall, naupaka vegetation existed on approximately the same alignment. Following formal 
procedure, the shoreline survey and certified shoreline application were submitted to the State of 
Hawaii, Department of Land and Natural Resources for approval.  However, as expected, the 
application was rejected because the CRM wall was built without a SSV or building permit and 
is therefore currently in violation of Chapter 23-1.5(b) of the Revised Ordinances of Honolulu 
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(ROH).  Consideration of the Shoreline Setback Variance Application must therefore be made 
with the existing uncertified Shoreline Survey at the discretion of the Director.   
 

 
Figure  2-1  Project Site Location 

 
 

 
Figure  2-2  Tax Map showing TMK 9-1-30:08 (shaded), and public access location 
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Figure  2-3  Aerial photograph of project site with offshore bathymetry (survey lines are 200 ft) 

(photograph courtesy of UH Coastal Geology Group website) 

 

 

 
Figure  2-4  Elevated coralline limestone platform at project site
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Figure  2-5  Certified shoreline survey 
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2.3  Technical Characteristics 
 
The CRM wall and concrete deck were inspected by the Hawaii Engineering Group, Inc., Civil 
and Structural Engineers, on May 8, 2006.  Technical engineering drawings are shown in Figure 
2-6 and full size plans are attached to this document.  The project layout plan is shown in Figure 
2-5, the certified shoreline survey. 
 
The CRM wall is a free standing, low elevation structure about 1.3 ft in height at the back 
(mauka side) and varying in height from 3.8 ft to 1.8 ft at the front (makai side).  The base of the 
wall follows the uneven surface of the elevated coralline limestone platform (Figure 2-4).   The 
crest of the wall is 1 ft 4 inches in width.   The wall extends across the entire width of the 
property (approximately 60 ft) and meets existing walls on both adjacent properties. The new 
wall is placed even with makai side of the existing wall on the adjacent property to the east 
(TMK 9-1-030:009) and is placed approximately 0.5 ft landward (mauka) of the existing wall on 
the adjacent property to the west (TMK 9-1-030:007; see Figure 2-10).  Photographs of the wall 
are shown in Figures 2-7, 2-8, 2-9, and 2-10.  The wall is constructed from an assortment of rock 
types, but is predominately blue lava rock.    
 
The concrete slab extends 11 ft behind the wall and covers the entire 60-ft width of the lot 
(Figures 2-5 and 2-6).  The slab is approximately 4 in thick.  As of this writing (approximately 
one year after construction), there are no visible cracks in the slab. 
 
During extreme high wave conditions, the shoreline properties in the area of the project are 
subject inundation by wave overtopping and advance of the wave bore (i.e. the breaking part of 
the wave, or “whitewater”).  Low walls similar to the project wall front properties along the 
entire reach of the housing subdivision.  The walls are effective in inhibiting destructive wave 
bore advance, but do not completely prevent wave overtopping and wetting of the property.  
Wave overtopping is further discussed in Section 3.2.3. 
 
2.4  Alternatives to the Proposed Action 
 
2.4.1  No Action 
 
A no action alternative would allow wave bore advance across the property during high wave 
conditions, and consequent inundation.  During extreme conditions such as a hurricane, waves 
and flooding could enter the ground floor of the dwelling and cause destruction of property.  No 
action would allow exposure of soils on the property to wave action and consequent erosion.  
Short-term environmental effects from soils erosion would include increased turbidity 
immediately offshore.  
 
The unprotected shoreline also posed a safety hazard to the property owner.  The property owner 
fell and sustained minor injuries on numerous occasions while trying to avoid waves on the 
irregular limestone terrain.   This occurred when she was trying to trim back the naupaka 
vegetation that previously existed along the wall alignment. 
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2.4.2  Alternative Structures 
 
Structural alternatives to a low elevation wall might include a rock revetment, a barrier built 
from large geotextile sand bags, or a single sand or grout filled geotextile tube.  All of these 
solutions would require a larger construction area (“footprint”) and would have negative 
aesthetic impacts on the local environment.   
 
Rock revetments are sloped rubble mounds constructed from un-cemented rock, and are 
appropriate structures for many shore protection conditions, such as where it is necessary to 
build in the water, where the foundation is soft or unknown, or where it is important to minimize 
wave reflection.  However, to match the strength of a grouted CRM wall, a revetment would 
need to be built of larger stone, and be a generally more massive structure.  None of the 
advantages of a revetment structure are relevant for this project, as the structure is built on a rock 
platform above the waterline.  Wave reflection is not an issue as there is no beach at the site, and 
the escarpment formed by the coralline limestone platform reflects most of the incident waves 
regardless of the presence of a wall.  Any minor reflections off the wall during high wave and 
high water conditions are dissipated on the irregular rock bench and escarpment. 
 
Geotextile sand bags have been used in recent years in Hawaii as emergency measures to protect 
eroding sandy shorelines.  The only advantage to using sand bags is that they can be removed 
without undue expense by cutting them open and releasing the sand back to the beach system.  
However, they are not very attractive and can become slippery and a public safety hazard when 
wet and covered with algae growth.  As the subject property is not a sand shoreline, there is no 
compelling reason to use sand bags instead of a properly constructed wall.  Geotextile tubes have 
not been used to great extent in Hawaii.  However, similar counter-arguments hold for them.  
They are not attractive, and have no advantages over a properly constructed CRM wall. 
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Figure  2-6  Plans and specifications for the new CRM wall 
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Figure  2-7  View of CRM wall looking west 

 
 
 
 
 
 

 
Figure  2-8  View of CRM wall looking east 
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Figure  2-9  View of CRM wall and concrete slab splash apron 

 

 

 

 
Figure  2-10  Location of wall relative to adjacent property (west) 
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3.  AFFECTED ENVIRONMENT AND COASTAL ENGINEERING REPORT 
 
3.1  Affected Shoreline 
 
3.1.1  Shoreline Description 
 
The project is located on an approximate 3,500 ft reach of rocky shoreline that separates the sand 
beaches of Hau Bush Beach (and Oneula Beach Park) and the start of the sand beach at Ewa 
Beach near Fort Weaver Road.  There is no sand beach in the vicinity of the project. 
 
The entire 3,500-ft reach is characterized by an elevated platform or bench composed of rugged 
coralline limestone (Figure 2-4).  The rock has an extremely rough surface texture, with sharp 
micro-pinnacles created by solution pitting.  The shoreline is frequented by fishermen who 
surfcast from the rocks. 
 
The rock bench has an irregular plan shape and typically ends abruptly at an escarpment 5 to 7 
feet in height.  The water depth at the base of the rock bench is on the order of 1 to 2 feet below 
mean sea level. 
 
Figure 3-1 is an aerial photograph that shows shoreline features over a distance of 3,000 feet east 
of the project site.  The elevated limestone platform is continuous along this entire reach.  Most 
of the properties along this reach are protected by some type of wall structure to prevent flooding 
of the property, and these stretches are delineated by a heavy black line on the figure. 
 
Figure 3-2 is an aerial photograph that shows shoreline features over a distance of 3,000 ft west 
of the project site.  The elevated limestone platform narrows and is replaced by a basalt cobble 
and boulder berm approximately 550 ft west of the project, near the cul-de-sac shoreline access 
(Pupu Place).  However, it is likely that the limestone underlies the cobbles and boulders, as it 
reappears on the shoreline after approximately 500 ft.  The basalt cobble and boulder berm is 
likely a constructed shore protection feature.   
 
A sand beach overlies the limestone approximately 1,500 ft west of the project site and continues 
into Oneula Beach Park, approximately 3,000 ft from the project.  
 
Regional shoreline conditions are further illustrated in Sections 3.1.2 and 3.1.3. 



 

Sea Engineering, Inc.   Final Environmental Assessment 
  TMK 9-1-030:008 

 

12

 
Figure  3-1  Shoreline east of project site 
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Figure  3-2  Shoreline west of the project site 

 
 

3.1.2  Adjacent Properties 
 
91-435 Pupu Street 
The adjacent property to the west (91-435 Pupu Street) contains a seawall similar in size and 
shape to the applicant’s (Figure 3-3).  The seawall changes into a landscape pool feature at the 
west side of the property (Figures 3-4 and 3-5).   
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Figure  3-3  Photograph of adjacent property (1) 

 

 
Figure  3-4  Photograph of adjacent property (2) 

 

 
Figure  3-5  Photograph of adjacent property (3) 

 
Photographs of the shoreline at adjacent property, 91-435 Pupu Street, showing seawall and 

landscaping pool 
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The property east of the project property has a legal non-conforming seawall.  At the time the 
applicant’s seawall was constructed, this property used the same contractor to repair and rebuild 
the non-conforming wall.  The construction was done without a permit and the owner was given 
a notice of violation by the City and County of Honolulu DPP.  Because the property owner had 
the right to repair the wall in kind up to 50% of its value, Sea Engineering wrote letters on behalf 
of the owner offering justification for the repairs.  However, the DPP considered the repairs to 
have unjustifiably altered the wall.  The property owner elected to demolish the repair work 
rather than go through the extensive permit application and environmental review process as 
reflected in the current document. 
 
 

 
Figure  3-6  Legal non-conforming seawall at 41-453 Pupu Street 

 
 
3.1.3  Nearby properties 
 
All nearby properties are protected by seawalls for protection from flooding due to wave 
overtopping during extreme events.   A search for certified shoreline records recovered five 
properties on the applicant’s tax map that have had certified shorelines recorded along the 
seawall.  Figure 3-7 shows the five properties on the tax map with the date of shoreline 
certification.  Figures 3-8 through 3-12 are photographs of these shorelines.  The photographs 
also typify the regional shoreline conditions. 
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Figure  3-7  Certified shorelines near the project site 

 
 
 

 
 

 
Figure  3-8  Certified shoreline (follows wall), TMK 9-1-30:01 
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Figure  3-9  Certified shoreline (follows wall), TMK 9-1-30:02 

 
 

 
 
 

 
Figure  3-10  Certified shoreline (follows wall), TMK 9-1-30:12 
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Figure  3-11  Certified shoreline (follows wall), TMK 9-1-30:14 

 
 

 
 
 

 
Figure  3-12  Certified shoreline (follows top of loose rock), TMK 9-1-30:18 
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3.1.4  Beach Profiles 
 
Three beach profiles were taken at the project site at each end and the center of the property.  
Profiles were measured using a surveyor’s tape to a distance of 200 ft offshore, and water depths 
were measured using a lead line at 25-ft intervals. Contours generated from depth measurements 
are shown on the aerial photograph in Figure 2-3.  The three profiles are virtually identical; the 
center profile is typical, and is shown in Figure 3-13.   
 
A rocky irregular bottom composed of coralline limestone with limu growth typifies the offshore 
bottom conditions.  No sand pockets or sand channels were observed in the vicinity. 
 
 

 
Figure  3-13  Typical profile of the project site 

 
 
3.1.5  Shoreline History 
 
The shoreline is composed of hard coralline limestone and is therefore considered non-erodible 
on a human time scale. 
 
The houses on the project property and the two adjacent properties were built in 1956.  Both 
adjacent properties have walls similar in size and structure to the project wall. 
 
 
3.1.6  Flora and Fauna 
 
The following description of the biology of the fringing reef in the project area is from Oahu 
Coral Reef Inventory (AECOS, Inc., 1979): 
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 “Coral cover is only around 1% on the bottom at depths of 20 to 25 feet (6 to 8 m) 
off Oneula Beach.  Although corals are more abundant westward toward Keku 
Point, cover does not exceed 5% of the bottom.  Pocillopora meandrina and Porites 
lobata are the most common species (OCRI-73T1;376).  At depths between 30 and 
60 feet (9 to 18 m), coral cover increases to 8 or 10%.  Porites lobata and p. 
compressa are most common (376). 

 
The sea urchin, Tripneustes gratilla, is very abundant west of Oneula Beach 
(OCRI-73T1).  Echinometra mathaei is common nearshore; Echinothrix calamaris 
is common below –30 feet (376).  Algae are abundant, covering one-third of the 
bottom in many places.  Asparagopsis, Plocamium, Ulva, Cramium, Griffithsia, and 
Gracilaria are common genera on the submerged reef flat.  Where sand abrasion is 
high, an algal turf covers hard surfaces (386:OCRI-73T1).  The pen-shell, Pinna 
semicostata, is abundant on the sand bottom below –60 feet (376). 
 
A total of 73 species of fishes are recorded from off Oneula Beach.  Fishes listed as 
most common off this area are Acanthurus trostegus, Rhinecanthus rectangulus, 
Melichthys niger, Parupeneus pleurostigma, Thalassoma duperreyi, and Sufflamen 
frenatus (384; 385).” 

 
 
3.1.7  Coastal Use 
 
The rock bench in front of the project property is frequently used by fishermen, who surf cast off 
the rocks.   
 
The offshore reefs near the project site contain popular surfing sites.  Site locations vary with 
swell size and direction, but the most frequented area is west of the project site at Oneula Beach 
Park.  The coastline faces south, and is directly exposed to summertime south swell.  However, 
wintertime west and northwest swells wrap around Barbers Point and also bring surfing waves to 
this part of Oahu.  Access to the water in front of the property is poor due to the rugged shoreline 
and rock escarpment.  Access along much of the shoreline in the region is similarly difficult . 
 
 A coastal access easement exists approximately 200 ft east of the subject property (see Figure 2-
2).  Access is also provided approximately 540 ft west of the subject property at the cul-de-sac 
termination of Pupu Place public street (Figure 3-14).   However, access is difficult and unsafe 
from this direction due to the treacherous rocky shoreline conditions.   
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Figure  3-14  Shoreline access west of the project site (Pupu Place cul-de-sac) 

 
 
3.1.8  Ewa Development Plan Land Use 
 
The Ewa Development Plan (City and County of Honolulu Department of Planning and 
Permitting, 1997) includes provisions for a Shoreline Park extending form Pearl Harbor to Ko 
Olina.  Shoreline Park plans are indistinct, but appear to be in the vicinity of the subject property.  
The project is entirely contained within parcel property boundaries, will not restrict coastal 
access, and will not affect shoreline view planes. 
 
 
3.2  Oceanographic Environment 
 
3.2.1  General Description 
 
Ewa Beach is located on the west shore of the island of Oahu. The coastal area is primarily a 
residential area. The region is a relatively flat coastal plain, elevated approximately 6 to 8 feet 
above mean sea level (MSL) at the shoreline.  The project is located on an approximate 3,500 ft 
reach of rocky shoreline that separates the sand beaches of Hau Bush Beach and Oneula Beach 
Park, and the start of the sand beach at Ewa Beach near Fort Weaver Road.  There is no sand 
beach in the vicinity of the project. 
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3.2.2  Oceanographic Conditions 
 
Wind  
 
The general wind climate in Hawaii is characterized by two distinct seasons, primarily defined 
by the annual variation in persistence of the northeast tradewinds.  During the summer months of 
April through September, the tradewinds predominate, blowing from an easterly to northeasterly 
direction about 70% of the time with an average speed of 12 to15 knots.  On occasion, the 
occurrence of strong tradewinds can result in accelerated downslope wind speeds on the leeward 
(south) side of the Koolau’s and through valleys such as Moanalua and Halawa which can cause 
strong, gusty winds at the project site.   
 
During the winter months of November through March, the tradewinds weaken in persistence 
and the occurrence of southerly or westerly winds increase as a result of localized weather 
systems moving from west to east past the Hawaiian islands. Southerly and westerly, or Kona, 
winds occur typically during the winter months, generated by low pressure or cold fronts that 
move toward Hawaii from the west.  Periods of Kona winds are generally of short duration (1 to 
3 days) with relatively low (10 knot) wind speeds.  There are, however, occasional severe Kona 
storms.  A Kona storm in January 1980 had sustained wind speeds of 30 knots or greater for a 
period of 4 to 5 days, and resulted in considerable wind and wave damage to south and west 
facing shorelines of all the islands.       
 
In any given year tropical storms and hurricanes can be expected to occur in the central north 
pacific between 140o and 180o west longitude and north of the equator.  The Hawaiian Islands 
lay in the center of this region.  Although hurricanes occur infrequently in the immediate vicinity 
of Hawaii, they do occasionally pass near the islands, and in recent times three hurricanes 
actually struck the island of Kauai.  Hurricane Dot passed over Kauai in 1959, Hurricane Iwa 
passed within 30 miles of Kauai in 1982, and in 1992 Hurricane Iniki passed directly over Kauai 
with sustained winds exceeding 100 mph. Both Hurricanes Iwa and Iniki passed to the west of 
Oahu, and sustained wind speeds on Oahu were relatively low as measured at the Honolulu 
International Airport, peaking at about 40 knots.  However, the report Hurricanes in Hawaii 
(Haraguchi, 1984) prepared for the U.S. Army Corps of Engineers following Hurricane Iwa, 
suggests that hurricanes can potentially approach any of the islands from the southeast to 
southwest.  Thus, although the likelihood of occurrence is very low, the Ewa Beach area would 
be vulnerable to hurricanes approaching from these directions.  
 
Waves  
 
The general Hawaiian wave climate can be described by four primary wave types:  1) tradewind 
waves generated by the prevailing northeast winds; 2) North Pacific swell produced by mid-
latitude low pressure systems; 3) southern swell generated by mid-latitude storms of the southern 
hemisphere; 4) Kona storm waves generated by local low pressure storm systems.  In addition, 
the islands are affected by waves generated by nearby tropical storms and hurricanes.   
 
Tradewind waves occur throughout the year, but the other wave types have seasonal 
distributions. North Pacific swell and Kona storm waves typically occur from October through 
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March during the northern hemisphere winter.  Conversely, southern swell typically occurs from 
April through September during the southern hemisphere winter.  Hurricanes and tropical storms 
are also summer and fall phenomena.  The project coastline faces south, and is directly exposed 
to southern swell and Kona storm waves.  The site is mostly sheltered from tradewind waves that 
wrap around the island from the east.  Large winter swells from the west and northwest similarly 
wrap around the island at Barbers Point and can affect the project site. 
 
Tradewind waves result from the strong and steady tradewinds blowing from the northeast 
quadrant over long fetches of open ocean.  Typical deepwater tradewind waves have periods of 5 
to 10 seconds and heights of 3 to 10 feet. 
 
Southern swell is generated by storms in the southern hemisphere and is most prevalent during 
the summer months.  These waves are typically long and low, with periods of 12 to 20 seconds 
and deepwater wave heights of 2 to 6 feet.  Southern swell is fairly common, occurring nearly 25 
percent of the time during a typical year.  They approach the Ewa Beach area directly, and 
represent the greatest source of wave energy reaching the project site. 
 
Kona storm waves occur at random intervals during the winter months, and approach from the 
sector south through west.  The site can therefore be directly exposed to this wave type.  Some 
winter seasons have several Kona storms; others have none.  Wave heights are dependent upon 
the storm intensity, but deepwater heights can exceed 15 feet.   
 
Storms in the North Pacific and mid-latitude low-pressure systems produce large waves which 
approach Oahu year round, but are most frequent during the winter months of October through 
March.  Some of the largest waves reaching the island are of this type.  Typical deepwater 
heights are 5 to 15 feet with periods of 12 to 20 seconds.  The project site is well sheltered from 
north swell approach, and receives only a small percentage of the energy from waves wrapping 
around Barbers Point at the southwest corner of the island. 
 
The infrequent offshore passage of hurricanes can generate large waves that affect the west coast 
of Hawaii.  Many recorded tropical storms and hurricanes have approached the Hawaiian islands 
during the past 35 years.  Most of these storms passed well to the south of the islands, but there 
have been notable exceptions.  Hurricane Nina (1957) passed within 200 miles of the islands, 
Dot (1959) passed over Kauai, Iwa (1982) passed within 30 miles of Kauai, and Iniki (1992) 
passed directly over Kauai.  These hurricanes generated waves that affected the entire island 
chain.  For example, although the largest waves from Hurricane Iwa directly impacted Kauai, the 
estimated deepwater wave height off the west coast of Hawaii was 14 feet.    In the event that a 
large hurricane passes near the coast, model hurricane scenarios predict deepwater wave heights 
over 30 feet. 
 
Nearshore Wave Heights  
 
As deepwater waves propagate toward shore, they begin to encounter and be transformed by the 
ocean bottom.  The process of wave shoaling generally steepens the wave and increases the wave 
height.  The phenomenon of wave refraction will cause wave crests to bend and may locally 
increase or decrease the wave heights.  Wave breaking occurs when the wave profile shape 
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becomes too steep to be maintained.  This typically occurs when the ratio of wave height to 
water depth is about 0.8, and is a mechanism for dissipating the wave energy.    
 
The wide and shallow reef that fronts Ewa Beach forces larger waves to break far offshore, 
dissipating much of the wave energy.  The height of the waves that reach the shoreline are 
limited by the water depth.  High tide conditions therefore allow higher waves to break on the 
rocky escarpment in front of the property. 
 
Tides 
 
The tides in Hawaii are semi-diurnal with pronounced diurnal inequalites; i.e. two tidal cycles 
per day with unequal water level ranges.  The following tide levels have been established for the 
Honolulu area by the National Ocean Service: 
 

Tide Level Feet (MSL) 
Highest Water  (2/14/1967) 2.4 
Mean Higher High Water 0.9 
Mean Sea Level 0.0 (Reference Datum) 
Mean Lower Low Water -0.8 
Lowest Water (4/30/1911) -2.2 

 
Hurricanes 
 
Tropical cyclones originate over warm ocean waters, and they are considered hurricane strength 
when they generate sustained wind speeds over 64 knots (74mph).  Hurricanes form near the 
equator, and in the central North Pacific usually move toward the west or northwest.  During the 
primary hurricane season of July through September, Hurricanes generally form off the west 
coast of Mexico and move westward across the Central Pacific.  These storms typically pass 
south of the Hawaiian Islands, and sometimes have a northward curvature near the islands.  Late 
season hurricanes follow a somewhat different track, forming south of Hawaii and moving north 
toward the islands.  Two hurricanes have actually passed through the Hawaiian islands in the 
past 25 years: Hurricanes Iwa in 1982, and Iniki in 1992, both passing near or over the island of 
Kauai.  These storms caused high surf and wave damage on the south and west shores of all the 
islands.   
 
The Windward Oahu Hurricane Vulnerability Study (Sea Engineering, 1990) indicates that a 
theoretical model hurricane approaching from the south to southwest could result in deepwater 
waves 34 feet high with periods of 13 seconds.   
 
Still Water Level Rise  
 
Storms and large waves produce storm surge and wave setup that results in elevated water levels 
at the shoreline.  During prevailing, annual conditions this water level rise can be on the order of 
a foot above the tide level.  However, during extreme events, the still water level rise can be 
significantly greater.  During Hurricane Iniki, water level in Honolulu Harbor rose approximately 
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1.5 feet above normal levels.  An extreme wave condition can raise the water level on the order 
of 2.5 feet or more. 
 
Tsunami 
 
The Ewa Beach area was inundated by the tsunamis of 1946, 1952, 1957, and 1960 with flood 
heights of 3, 5, 9, and 9 feet, respectively (Loomis, 1976).  
 
3.2.3  Coastal Hazards 
 
The shoreline in the project vicinity has a “Zone AE” flood hazard designation on the FEMA 
Flood Insurance Rate Map (FIRM), with a base flood elevation of 8 ft.  Tsunami inundation up 
to 9 feet occurred during the tsunami of 1957 and 1960.   Extreme wave heights can occur due to 
southern swell, Kona Storm waves, and the presence of nearby hurricanes. 
 
In recent years there have been numerous occurrences of tide elevations up to 0.5 ft higher than 
predicted tides.  These are apparently caused by sea level variations over broad ocean areas, and 
are an active area of research.  However, one effect of higher sea level is that it will allow 
relatively larger wave heights to reach the shoreline, and cause higher run-up levels.    
 
Studies conducted by SEI near the project site have indicated that large yearly wave events can 
be expected to reach the nominal 6 to7 ft elevation of the base of the wall.  More extreme 
Hurricane waves can be expected to severely overtop the wall, and will likely cause flooding in 
the home.  Figure 3-2 is a photograph of waves overtopping the seawall during high tide and 
large wave conditions, and shows that the wall is necessary to prevent wave bore propagation 
into the property. 
 
3.3  Cultural and Historical Characteristics 
 
There are World War II era installations along the coastline, but none at the project site.   
 

 
Figure  3-15  Wave overtopping during high tide conditions 
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4.  PROJECT IMPACTS 
 
4.1  Surrounding Area 
 
The project area is a developed residential community.  All of the properties in the surrounding 
area, including the public access easement to the east, have walls of similar size, construction, 
and relative shoreline position.  The coastal access provided in front of the project property is 
equal to or greater than the access in front of adjacent properties and nearby properties.   
 
4.2  Topography 
 
The project shoreline is a rugged coralline limestone bench at an elevation of about 6 to 7 feet 
above mean sea level (MSL).  The project will not contribute to erosion of the shoreline or have 
other negative effects. 
 
4.3  Water 
 
The project is elevated above the normal water surface elevation.  The project will have no 
discharges or fill placed in the water.  Impact to the marine environment will consist of water 
return due to wave impact on the wall during high wave conditions. 
 
 4.4  Air 
 
The wall is a hand-built structure.   Minimal impacts included negligible amounts of dust 
formation. 
 
4.5  Noise 
 
As the wall is a hand-built structure, impacts on the ambient area noise levels are minimal. 
 
4.6  Recreational  
 
The project is mid-way between two coastal access easements.  The shoreline escarpment is 
frequented by fishermen.  Coastal access in front of the wall is equal to or greater than access at 
adjacent and nearby properties.  Use of the shoreline escarpment for fishing and any other coastal 
access purposes will not be affected by the project. 
 
4.7  Visual Resources  
 
The project structure is a low-elevation wall, with a maximum height of 3.8 feet.  It has no effect 
on visual resources of adjacent properties. 
 
4.8  Roads and Utilities 
 
The project involved minor delivery of construction materials to the site, and there was little or 
no effect on local traffic conditions.  There was no effect on utilities. 
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4.9  Public Services  
 
The project will not result in any change in the demand or supply of public services, including 
law enforcement, fire protection, educational, medical, and recreational facilities. 
 
4.10  Summary of Short-Term and Long-Term Impacts  
 
Only negligible short-term impacts were sustained by the project construction, including elevated 
noise and dust levels, and use of the roadway for material delivery.  The project will have no 
long-term impact on recreational, biological, or scenic resources.  The project will have no long-
term impact on roads, utilities, or public services. 
 
4.11  Adverse Environmental Impacts Which Cannot Be Avoided  
 
The project has no known adverse environmental impacts. 
 
4.12  Irreversible and Irretrievable Commitments of Resources 
 
Committed resources include rock, cement, concrete and other constructions materials.  The 
project is privately funded. 
 
4.13  Mitigation Measures  
 
The project has only negligible short-term impacts.  In keeping with standard Best Management 
Practices, the contractor kept all construction materials stored and contained on the mauka side 
of the wall, and allowed no discharge of wastewater into the marine environment. 
 
4.14  Impacts on Cultural Practices 
 
The project will have no impacts on current cultural practices.  The project is entirely within 
parcel property lines, and does not restrict coastal access.   
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5.  HAWAII COASTAL ZONE MANAGEMENT (CZM) CONSISTENCY 
 
5.1  CZM Policies and Project Consistency 
 
Objectives and policies for coastal zone management in the State of Hawaii are stated in the 
Hawaii Revised Statutes (HRS) Chapter 205A.  Authority for Special Management Areas (SMA) 
is delegated to the counties.  Single family residences and accessory structures are exempt from 
permit requirements. 
 
CZM policies are primarily constructed with the purpose of protecting sandy beaches as a public 
resource.  To that end, shoreline structures for erosion protection such as seawalls and 
revetments are prohibited as a matter of policy.  However structures can be justified in some 
circumstances where there is a hardship. 
 
This project does not involve a sandy shoreline.  The project site is a hard rocky shoreline that is 
effectively stable.  The project structure is not really designed for erosion protection, but is a 
protective barrier to prevent inundation of the property due to breaking waves during extreme 
conditions.  Therefore, the project does not involve the protective considerations used for sandy 
shorelines. 
 
The shoreline is a solution pitted limestone bench, and is not considered to have eroded 
measurably during the last 30 years.  CZM policies and OEQC guidance documents regarding 
shoreline hardening are primarily in reference to eroding shorelines and sand beaches.  The 
subject property is neither eroding, nor fronts a sand beach.   
 
Coastal access issues are also important CZM considerations.  The project shoreline is used for 
recreation - mostly by fishermen.  Public access to the shoreline fronting the property is by an 
easement to the east and by an open cul-de-sac to the west.  Shoreline access in front of the new 
wall is equal to or greater than that of adjacent or nearby properties.  The wall replaces a pre-
existing condition of naupaka vegetation that was approximately on the same alignment, and 
even seaward of, the new wall.  Controlling the naupaka presented a safety hazard to the 
property owner, and the vegetation was not effective in preventing wave inundation. 
 
5.2  Permits Required  
 
The project wall has already been constructed.  The land use approval required is Shoreline 
Setback Variance.   An after-the-fact Building Permit will also be required.  Shoreline Setback 
Hardship Standards are discussed in Section 5.4. 
 
5.3  Significance Criteria 
 
The following significance criteria are as presented in A Guidebook for the Hawaii State 
Environmental Review Process, prepared by the State Office of Environmental Quality Control, 
1997. 
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(1) “Irrevocable commitment to loss or destruction of any natural or cultural resource.”  
The project site is a denuded rocky shoreline, with no vegetation of significance.  There 
is no significant flora or fauna, which would be lost due to construction of the seawall.  
No threatened or endangered species would be impacted by the project.   No known 
cultural resources are located on the property. 

 
(2) “Curtails the range of beneficial uses of the environment.”  There will be no impact on 

public access to the shoreline.  There will be no significant change in lateral access along 
the shore.  There will be no impact to fishing seaward of the project site. 

 
(3) “Conflicts with the state’s long-term environmental policies or goals and guidelines as 

expressed in Chapter 344, HRS.”  The project is constructed landward of the proposed 
certified shoreline, and thus the project is entirely out of the State Conservation District 
along the shore.  State waters will not be impacted by the project in any way. 

 
(4) “Substantially affects the economic or social welfare of the community or state.”  The 

project would have no adverse social or economic impact to the state.   
 
(5) “Substantially affects public health.”  The project has no adverse public health impacts.   
 
 
(6) “Involves substantial secondary impacts.”  The project has no impact on public services 

or facilities. 
 
(7) “Involves a substantial degradation of environmental quality.”   The project will have no 

significant adverse environmental impacts nor will it degrade environmental quality.  It 
will not degrade water quality, nor impact marine flora and fauna.  The project will 
permit landscaping of the shore behind the seawall.  The project will prevent possible 
erosion of soils into the nearshore waters.  The wall is visually consistent with the 
existing protected shore on both sides of the project site, and in the general vicinity.   

 
(8) “Has cumulative impacts.”  The wall would be a stand-alone project, with no cumulative 

impacts or commitment for larger actions. 
 
(9) “Substantially affects a rare, threatened, or endangered species or it habitat.”  No plant 

or animal species listed as endangered, threatened, proposed or candidate species by the 
U.S. Fish and Wildlife Service under the Endangered Species Act of 1973, as amended, 
or by the State of Hawaii under it’s endangered species program, were detected during 
site surveys and none is known or anticipated to utilize the property. 

 
(10) “Detrimentally affects air or water quality or ambient noise levels.”  The wall will be 

located behind the mean higher high tide shoreline, and no construction will occur in the 
water.  No debris, petroleum products, or other construction-related substances or 
materials will be allowed to flow, fall, leach or otherwise enter the coastal waters.  All 
construction material will be free of contaminants or pollutants.  Best Management 
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Practices will be adhered to during construction to minimize environmental pollution and 
damage.   

 
(11) “Affects or is likely to suffer damage by being in an environmentally sensitive area such 

as a flood plain, tsunami zone, beach or erosion prone area, or coastal waters.”  The 
wall may be subject to prevailing wave conditions at the shoreline. It has been designed 
to withstand those conditions.  The wall will provide storm wave protection for the 
existing home.   

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

studies.”   The wall will not be visible from any public thoroughfare.   Similar structures 
extend on either side of the project so there will be no aesthetic impact from the wall. 

 
(13) “Requires substantial energy consumption.”  No significant energy would be expended 

by construction of the revetment, nor would it entail any long-term commitment to 
energy use. 

 
 
5.4  Shoreline Setback Variance Justification: Statement of Hardship 
 
A variance is being sought at TMK (1)9-1-030:008 from the Revised Ordinances of Honolulu 
(ROH) Section 23-1.5 Prohibitions within the Shoreline Setback Area.  The applicant 
constructed a CRM wall and concrete slab splash apron within the shoreline setback zone.  The 
variance sought is therefore after-the-fact.  There is at present no certified shoreline for the 
property, however a shoreline survey has been conducted, and the certification application 
submitted to the State of Hawaii Department of Land and Natural Resources.   The application 
was not accepted due to the presence of the un-permitted CRM wall on the property (the subject 
of this EA), as described in a letter dated May 12, 2006.  According to ROH Section 23-1.4, the 
shoreline determination must therefore be made by the director of the Department for the 
purposes of establishing the shoreline setback line. 
 
Under ROH Section 23-1.8, a variance can be issued under a standard of hardship including the 
following: 
 
(A)   

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

 
(ii)  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: 

 
(iii)  The proposal is the practicable alternative which best conforms to the 
purpose of this chapter and the shoreline setback rules. 
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(B) 
…the applicant’s proposal is a reasonable use of the land …(and) should 
consider factors such as shoreline conditions, erosion, surf and flood conditions, 
and the geography of the lot. 

 
The present project was initiated by the property owner as a result of flooding and hazards that 
occurred during previously existing conditions.  Prior to the CRM wall construction, naupaka 
vegetation grew along the present wall alignment.  The owner was injured from several falls that 
occurred when trying to control the flourishing vegetation.  The falls were the combined result of 
wave splash and the irregular terrain.  During high wave conditions, wave runup would cause 
inundation of the backyard of the property, depriving the owner of reasonable use of that portion 
of the property. 
 
The low CRM wall and concrete splash apron act together to 1) prevent the full force of waves 
from propagating into the property and 2) drain the overtopping and wave splash of wave impact 
against the wall during high wave conditions.  Because of the project construction, the property 
owner has a safer terrain, has full use of her backyard, and has a better viewplane. 
 
The CRM wall is not designed as a major retaining structure, or to prevent shoreline erosion.  
The wall is constructed on an elevated shoreline composed of extremely durable coralline 
limestone. The shoreline is not subject to erosion on a human time scale.  The project CRM wall, 
therefore, does not artificially fix the shoreline.  The project circumstances are unique relative to 
the shoreline setback rules (ROH Section 23-1.2), as it does not involve the protection of a sandy 
beach, and does not question the reasonableness of the ordinance.  
 
The project is also consistent with Section 23-1.2, as …it is the secondary policy of the city to 
reduce hazards from coastal floods.  All properties along the shoreline reach, including both 
nearby shoreline public access easements, have seawalls that are similar in height and relative 
location on the property.  All of these walls serve the purpose of preventing wave inundation of 
the properties, reducing flood hazards and allowing the property owners better use of their 
property.  
 
The project is the best practicable alternative to reduce the hazards and problems due to high 
wave conditions.  The CRM wall has a minimal footprint and elevation, and does not affect 
coastal access.  An uncemented rock revetment would need to be a more massive structure to 
achieve the same strength as a CRM wall.  A previously existing vegetation barrier proved to be 
ineffective as a wave barrier, and keeping the vegetation under control was a safety hazard to the 
property owner due to the irregular terrain. 
 
5.5  Flood Hazard Determination 
 
The shoreline in the project vicinity has a “Zone AE” flood hazard designation on the FEMA 
Flood Insurance Rate Map (FIRM), with a base flood elevation of 8 ft.  The project topographic 
drawing is shown in Figure 5-1.  The average top wall elevation (8.9 to 9 ft) is approximately 1 ft 
above the regulatory flood elevation.  Both adjacent properties have walls equal in height at the 
property boundaries (see Figures 2-8, 2-10, and 5-1).  Therefore, the presence of the wall will not 
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affect the regulatory flood nor aggravate existing flood related erosion hazards, and will not 
result in an increase in the regulatory flood hazard. 
 
 

 
Figure  5-1  Project topographic drawing 
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6.  ANTICIPATED DETERMINATION 
 
Based on the materials presented and the findings of this Environmental Assessment, it is 
anticipated that the approving agency will determine that the project will not have a significant 
environmental impact.  A Finding of No Significant Impact (FONSI) is anticipated. 
 
 



 

Sea Engineering, Inc.   Final Environmental Assessment 
  TMK 9-1-030:008 

 

34

7.  REFERENCES 
 
AECOS, Inc., 1979, Oahu Coral Reef Inventory, prepared for the U.S. Army Corps of Engineers, 

Pacific Ocean Division, Fort Shafter, Hawaii. 
 
Haraguchi, P., 1984, Hurricanes in Hawaii, Prepared for USACOE, Pacific Ocean Division. 
 
Loomis, Harold G., 1976, Tsunami Wave Runup Heights in Hawaii, Hawaii Institute of 

Geophysics, University of Hawaii. 
 
Sea Engineering, Inc., 1993b, Leeward Oahu Hurricane Vulnerability Study, Determination of 

Coastal Inundation Limits, Prepared for State of Hawaii Department of Defense, the 
USACOE, Pacific Division, and Federal Emergency Management Agency, Region IX. 

 



 

  

APPENDIX A 
 

Draft Environmental Assessment 
Review Comment and Response Letters 



 
  



 
  



 
 



 
 



 

 
 



 
 



 
  



 
 
 



 

 
 
 
 
 

 
 



 

 
 



 

 
 



 
 

 



 
 

 
 



 

 
 



 

 
 



 
 
 

 
 



 
 

 
 



 
 

 
 



 
 

 



 

 
 
 

 



 
 

 
 



 

 
 



 
 

APPENDIX B 
 
 

Miscellaneous Correspondence 
 
 

1.  USACE Regulatory Branch Jurisdictional Determination 
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