0
e
¢
2
&

&

ENVIRONMENTAL ASSESSMENT FOR A SHORLINE
SETBACK VARIANCE APPLICATION

RETAINING WALL
LOCATION:

47-079 Kamehameha Highway, Kaneohe, HI

APPLICANT AND OWNER:

Joseph and Kristen Souza

L4 0F 438 8B

ACCEPTING AUTHORITY:

hi

City and County of Honolulu
Department of Planning and Permitting

PREPARED BY:

Joseph and Kristen Souza ..~
(808) 236-2480 i+
April 2006
Revised September 2008

&
Lo
Lal
e

1. o



September 11, 2608

Joseph N. Souza

Kristen L. Souza

47-079 Kamehameha Hwy
Kaneohe, HlI 96744

TMK: 4-7-019-049

City and County of Honolulu
Department of Planning and Permitting
650 South King Street

Honoluhy, HE 63813

Aloha,

Enclosed is an updated environmental assessment. A notice of incomplete application
was received in 2004 and 2007 which are included in this packet. We have made all the
specified adjustments. Due to the nature of our existing application we decided to add
the plans for slope stabilization. In this application you will find numerous letters, photos
and documents supporting our proposal.

We appreciate your review of our Environmental Assessment requesting a shoreline
variance. This is an updated EA which we have made the suggested changes. It is
completely understood that our situation is unusual. The limited amount of space from
the home to the property line is very minimal. It is necessary to utilize all of our land in
order to property build the recommended retaining walls for stabilization. We did look at
other alternatives which were not feasible. We also looked at bringing the walls closer
together and remaining in the shoteline. This again was not feasible. It raised numerous
safety issues and the walls need to comply with the engineers recommendations.
Complying with City, State, Army Corp, DLNR regulations is understood and we have
noted our situation the best of our ability while trying to meet all regulations.

Please let us know if you have any questions. We are always happy to assist you. We
took forward to your favorable response.

Mahalo, ; 4 ‘ /7
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City and County of Honolulu =
Department of Planning and Permitting o
650 South King Street -
Honolulu, HI 63813 -

Joseph and Kristen Souza
47-079 Kamchameha Hwy
Kaneche, 11 96744
808-236-2480

Reference: Request for Emergency Permit for Tax Map Key: 4-7-019:049

Aloha Mr. Chaliacombe,

We are requesting a through review pertaining to the above referenced property. The
property is in great need of stabilization on the east side (ocean side). The hillside is
approximately 32" in elevation from the shore and has minimal vegetation. The red dirt
is clearly visible. lose and falling at an alarming rate. As the tide rises daily it is washing
red dirt into Kancohe Bay. With each rain fall the dirt is land sliding lessening our hill
side. Our home/structure is anywhere from 37 to 5 feet from the drop off. This varies
along the property. You will be able to clearly see the evident land slides which pull the
little vegetation down with its fall.

The cliff'is an extreme danger due to the magnitude of'its elevation. A huge concern of
ours 1s that someone, either a visitor or one of our children will fall and be severely
injured. A worse case scenario would be loose a life. This is a very serious concern of
ours.

By stabilizing our property at the shoreline as well as the hillside of our property it will
definitely relieve many hardships on both the ocean and our home. We are asking for
your quick review of our application. Thus allowing us to build a seawall which will stop
fand erosion. As you well know the red dirf is not healthy for the sea life it smoothers
anything 1t lands on. In addition fo the sea wall two separate 127 retaining walls along the
entire fength of the property. These retaining walls will stabilize the slope from further
land shdes. In turn the structure will be stabilized and accidents will be avoided.

Unfortunately we do not have a large window of time here. This as you know is
hurricane season. We have had large down pours of rain in the last two weeks which
have put fear in our hearts. Our property does not have excess dirt which it can afford to
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loose. With weather as our uncertain natural occurrence we never know when the heavy
rains will approach again. Our only option is to properly build three structures which will
provide a reliet to both parties.

It is our goal to follow the proper procedures and take your advice to its fullest. Having
known this is a major issue 1n our lives we had begun researching our options. Joe and |
had an architect draw a stabilization plan. The drawings have been stamped by a
structural engineer. These two experts were able to utilize our shoreline survey and
topographic map done by Git of Gils Surveying Company. Horst Brandes is our
Geotechnical Engineer. Both have completed their reports. You will be able to clearly
see Dr. Brandes strong statements. He was able to identify the rock and where the
placement of the walls needs to be. We followed hig directions when having the plans
drawn.

As vou can see we are very concerned about our property and would like to obtain
authorization for an emergency permit. As you can see our only option is to secure the
cliff. I we elect to dismiss this option our home will be in great danger along with
Kaneohe Bay.

Please contact me should vou have any questions. Thank vou for taking the time to
review our situation. We look forward to a favorable response. Take care and our best to
vou!

Sincerety,

A

Kristen L. Souzd
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Environmental Assessment

Retaining Wall TMK: 4-7-019-049, 47-079 Kamechameha Hwy, Kaneohe, Hawali

1.0 GENERAL INFORMATION

A.

C.

Applicant: Joseph N. Souza {1
Kristen L. Souza

Recorded Fee Owner: Joseph N, Souza [I1
Kristen L. Souza

A gent: Kristen I.. Souza

Property Profile:

Location: Kaneohe, Oahu, Hawaii

Site Address: 47-079 Kamechameha Hwy, Kaneohe, HI
TMK: 4-7-019:049

L.ot Area: 9000 square feet

State Land Use: Urban

Community Development Plan: Residential

Zoning: R-10 Residential

Height Limit: 25 fect

Special District: No

Shoreline Management Area:  Yes

Shoreline Sethack: Yes

Existing Land Use: Residential, currently occupied

Agencies Consulted:

- City & County of Honolufu, Department of Planning and Permitting
- State of Hawaii, Department of Land & Natural Resources
- Army Corps of Engineers

Permits Required:
- Shoreline Sethack Variance
- Building Permit
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Environmental Assessment

Retaining Wall TMK: 4-7-019-049, 47-079 Kamehameha Hwy, Kaneohe, Hawail

2.0  LOCATION AND GENERAL DESCRIPTION OF THE PROPOSED
RETAINING WALLS

2.1 Location

The project site, TMK 4-7-017-049: at 47-079 Kamehameha Hwy, Kancohe, Hawaii, is
located in a residential neighborhood along the shore of Kaneohe Bay. The 9000 square
foot fot which slopes steeply down to the reel of Kaneohe Bay. Vegetation on the site
consists of weeds and one milo tree at the base of the ¢liff. The tree at this point is
holding up the mountain. Majority of the cliff 1s red dirt. The drop from the flat area.
retaining wall, of our property is approximately 35 teet straight down. We the owners,
propose to obtain a permit and shoreline setback variance for the structure on our single
family lot. A general location map for the project site 15 shown in Figure 1 and a tax map
is shown in Figure 2.

The property is surrounded by other propertics which have sea walls, decks and docks
located in the Kancohe Bay. Due to the surrounding homes sea walls there 1s an adverse
effect on our property. The water is pushed North towards our shoreline,

The residence s focated in a thoroughly developed residential neighborhood, typicalty
with single-family houses along the shore.

The current wall in the 40 foot set back was built April 2004, No permits were acquired.
This wail does not block any beach access. The dimensions of the retaining wall are
attached via drawings. The height of the wall including footings is 947, With 3°6” high .
columns made of 16”X8” CMU retaining wall W7# 5 (@ 16™ filf all cells solid with grout.
[n addition aluminum fence 27 top and bottom, 747 verts @ 47 on center. The stairs are
the same. The length of the wall is 75 feet 3 inches. The stairs are built of concrete with
77 risers and 117 treads. Please refer to drawings. We are asking to have this included in
this permit process.

2.2 Proposed Project Description

A shoreline survey for the project site was completed on December 23, 2003 and the
shoreline survey was certified by the Chairman, Board of Land and Natural Resources,
on February 11, 2004, A copy of the certified shoreline is shown on Figure 3. There has
been an updated shoreline survey completed and submitted for approval on June 4, 2008.
Approximately 323 square feet of the total property area of 9000 square feet has eroded
over the years. The erosion is continuing to worsen and needs to be addressed in
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Environmental Assessment

Retaining Wall TMK: 4-7-019-049, 47-079 Kamehameha Hwy, Kaneohe, Hawaii

a separate manner. We are trying to regain lost property through this maintenance
project. Several retaining walls are necessary 1o stop the evosion. The eroston will
eventually begin to undermine the retaining wall and existing structure, Souza residence.
There is approximately 2 to 3 feet of dirt between the retaining wall and the chiff down to
the water. The home will be in great danger if the crosion continues. Fortunately the
retaining wall is in place which is supporting the house structure from becoming under
minded. If the structure is demolished it will be very detrimental o the people.

We are requesting an expedited permit process due to the severity of danger. 11 there
should be several days straight of rain the land slides will be enormous. After consulting
the Army Corps of Engineers they informed me that if there is an emergency to contact
them right away and they will be abie to assist us. “This is the worst situation they have
heard about on a restdential property” says Peter Galloway,

The only solution to our problem is to establish a control system. This wiil be
accomplished by a sea wall and two retaining walls. Joe and Kristen Souza are
requesting 3 new structures. One coral rock wall at the shoreline, and two 12 foot coral
rock retaining walls, Please sce attached drawings. Inecluded are the structural
engineercd stamped plans and alt of his finds and data sheets. Please refer to attached
plans. Our contractor witl follow all directions from Dr. Brandes of Applied
Geosciences. We intend to have proper debris control insuring no waste will be emitied
into Kancohe Bayv. The contractor will be responsible for following all plans. There will
proper checks done by the structural engineer.

The existing soil will be properly removed. The {ill will be completely clean ot any
harmful products. Everything wiil be purchased from liable vendors, The contractor will
alse insure proper drainage. This is important for the bay along with the longevity of the
wall and stabilization.

Our neighbors to the Kaneohe side of our property, Wallace and Louise Ho are very
supportive of us controlling the slope and maintaining our property. As vou will see in
our fist of figures #8 they have existing retention walls on their property. Their walls are
permitted and we have included a copy of the agreement between them and the State of
Hawail along with their pavment for the lease.

History of Lrosion:

Please take note of Wallace Ho's shoreline survey which notes the Souza’s
shoreline on the property. As you can clearly see 10 plus vears have passed and
the Souza’s shoreline has receded drastically. Historically Kanecohe Bay along
with the island of Qahu has continual erosion, There is no stopping nature. The
erosion is more dramatic on the Souza’s property due to neighboring scawalls.

6-
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Environmental Assessment

Retaining Wall TMK: 4-7-019-049, 47-079 Kamehameha Hwy, Kancohe, Hawaii

Our neighbor to the north, Joe Myer is also very supportive ol us constructing these walis
and maintaining our existing deck. Joe Myer does not have a structure on his property.

It has been a vacant lot for over 10 years since we purchased our property.  He is in the
process of trying to obtain permitting as well. His intentions are to stabilize his shoreline
and build a home. We completely support cach other. His property and our property are
the only two remaining with out any type of seawall.

Our current retaining wall/deck structure is along the entire fength of the property and is
conerete botted into the house. The wall is made of CMU tile with rebar. The wall is
backfilled with compacted dirt from the property and is covered with concrete, The
flooring is made with rebar beneath a 47 thick field with a 9" thickened edge. The
flooring is connected to the house structure using rebar. There is a set of small stairs
midway allowing access to the ground. The stairs are made of concrete and rebar. In
addition there are columns along the edge of the wall. These columns are made of CMU
blocks and are filled with rebar posts and concrete for stability. An aluminum fence is in
place for protection. The aluminum fencing is 47 on center and 47 off the ground. The
entire structure is very sound is vital to our homes protection. The concrete columas are
stable with rebar and concrete filling,  Please refer to drawings.

Please see attached photos:
Exhibit 1- EXISTING CMU Wall
(Looking at the wall from the ocean side)

Exhibit 2 — Back Filled Concrete Area South View
(House with proposed deck area, fooking left to right)

Exhibit 3 — Back Filled Concrete Area North View
(House with proposed deck area, looking right to left)

3. ENVIRONMENTAL SETTING
General Description

The Kaneohe Bay area was {ormed as part of the Kailua, Ko’olau and Honolulu voicanic
series. Only three of the volcanic ridges that separate streams flowing into Kancohe Bay
are present today. One of the ridges is Puu Pohakea which projects into Kaneohe Bay
between Kaneohe and He'eia. The ridge continues offshore as the basalt core of Moku o
Loe (Coconut Island). The project site is located along the shore of He’eia,
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Environmental Assessment

Retaining Wall TMK: 4-7-019-049, 47-079 Kamehameha Hwy, Kancohe, Hawaii

A combination of soil formation, weathering and erosion created valleys and deposited
alluvial material on the windward coast. The drainage area of Kancohe Bay is covered
by young and oid alluvium from the mountain clitfs. Concurrently. the shorelines were
formed through ocean wave erosion. coral reef building, and marine deposits,

3.1 Shoreline Characteristics

According (o the 1978 Kaneohe Bay Water Resources Study, the surface of Kancohe Bay
is approximately eight miles long and 2.6 miles wide. About midway across the mouth
of the bay there is an extensive barrier reefl that protects the waters of the bay form the
ocean. The fringing reef Jat borders the shoreline almost continuously except for stream
channels and extends between 1,000 and 2.500 feet off of the shoreline.

3.2 Oceanographic Characteristics

The general ocean and near shore environment of the Hawaiian Islands is discussed in the
study by Gerritsen.

Winds
The winds in Hawaii can be classified into four different groups: trade winds, kona
winds, tropical storms and tropical cyclones. The northeast trade winds are the
prevailing winds. Winds affect the direction and magnitude of the surface currents in
the ocean, as well as the currents in shallow coastal areas. The project area. located
on the northeast or windward side of Oahu, is exposed to the trade winds.

Waves

The wave patterns in the Hawaiian Islands are generally categorized in five major
types: trade wind waves, North Pacific swell, Kona storm waves, south swell, and
cyclonic or hurricane waves, The project site, while exposed to trade wind waves
which occur about 75 percent of the time with an average significant wave height of
4.8 feet, is somewhat buffered from extreme direct wave energy due to its interior
location on the bay. The waves which are generated have a tremendous affect on our
property. Our lot and our neighbor to the Kahalu™u direction are the only two lots
with out sea walls. The outcome is horrific due to all of the outer homes having sea
walls and the water being directed to our property first. The wave action comes from
the east and our neighbor is north of us. Thus our property is getting hit first by the
water. Every day when the tide rises it disperses red dirt into the bay covering a large
portion of the reef in Kaneohe Bay. This has been going on ever since we purchased
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Environmental Assessment

Retaining Wall TMK: 4-7-019-049, 47-079 Kamehameha Hwy, Kaneohe, Hawail

our property over 10 years ago. The wave action amplifies the erosion as well as
outer lying walls next to us along the shoreline. The continuous {low of water is
slowly deteriorating our property. Unfortunately the red dirt enters the bay and acts as
a blank on the reef fronting our property. The red dirt completely smothers the coral.
In addition the red dirt kills the sea life living in the reef. This problem can be
climinated by controlling the shoreline and the slope of our property.

SUMMARY OF IMPACTS

3.1 Potential Short-Term and Long-Term Impacts
The retaining wall iq in place on the proposed property. In reference to the short term
affects of the wall. The structure is not impacting the ocean in way. It is 35 feet away
from the ocean. Currently it is a retaining structure stabtlizing our home. We have taken
necessary measures (o avold erosion in to the bay from rain run off. We have instailed a
gutter system which collects rain water. This is a two part assistant. The gutter is
keeping the rain water from eroding our cliff which fronts our home on the ocean side.
With heavy rain our clifl has had four major land slides.
Eventually the cliff will undermine our entire retaining wall. This is possible if there is a
long period of rain. In Hawaii's history rain fall is typical and can occur for many days
straight,

If the retaining wall is demolished the residence, home and enviroament will be in great
danger. In actuality the property should have a sea wall with a tered wall system. By
getting the slope of the ¢liff under control on the property and its suri ounding will greatly
benefit. This would stabilize the erosion in to Kaneohe Bay as well as protect the famll
and the dwelling. In reference to the long term affects of the wall. There are no affects.
to the ocean or land. The construction of this wall was done during the construction of
our home which was permitted, Nothing entered the ocean,

There is no other option than to maintain this structure. The bottom line is if the structure
is to be demolished our home will fall down the cfiff. In actuality the property needs a lot
of work on the ocean side. Every home along our shoreline has a see wall and s slope
control walls from left to right.

There is one exception with our neighbor on our left who does not have & house on his
property and does not have a retaining wall. During the heavy rains last F ebruary 2006
his retaining wall fell over into the ocean dragging large amount of our cliff which
included our plants, an entire Milo tree and huge amounts of red dirt down with it.

.0.
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Environmental Assessment

Retaining Wall TMK: 4-7-019-049, 47-079 Kamehameha Hwy. Kancohe, Hawal]

The land slides are quite awful and need 1o be addressed properly. This information is
evident that if we do not maintain this retaining wall and incorporate new retaining walls
or over the next few vears our home will be undermined. Worst off' is the ocean. The
fish, coral and seaweed are bemg killed with every rain. If the wall is destroved our
home will stand approximately 10 feet higher than the ground. We will have no w ay to
step out of our sliding glass doors. The bottom line is without the variance of our current
retaining wall and the new structures the ocean. house and us the occupants will be in
grave danger,

Removing the proposed property, retaining wall, back fill. concrete top and ratling will
cause great hardship. By removing the above mentioned items we will be de,pnwd of
reasonable use ol our land. If we are granted the variance we will be able to continue to
use our doors which exit on to the concrete filled area. This is a reasonable use of our
land. We feel that this is a necessity for our well being as well as the ocean. We can not
continue to have more erosion. The wall has permanently sustained our property and will
for our life time.

We have attached a few exhibits clearing showing the danger that the home is in, The
chif which is 2 feet away from the retaining wall continues to erode at a very alarming
rate. There is an average of one to two land slides quarterlv. The land/hill side atong
Kaneohe Bay of' 47-079 Kamehameha Hwy, needs to be addressed. which is a whole
other issue in its self. The Souza’s need to control the slope and can assist in this only by
maintaining the retaining wall in discussion. They have also been advised to gquickly take
care of the undermining of their property.

Please refer to exhibits clearly showing the erosion and siope. We felt that these photos
are great tools for your review. The new retaining structures will maintain and stabilize
the cliff.

Exhibit 4 - View from railing from proposed dwelling
(Looking down at the water from proposed deck)

Lxhibit 5 - Photo of cliff (Right Side)
{Standing half way down the hiliside towards the right of the property)

Exhibit 6 - Photo of cliff half way down
(Standing half way down the hillside looking straight down on the
property)

J10-
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Retaming Wall TMK: 4-7-019-049, 47-079 Kamehameha Hwy, Kaneohe. Hawaii

Fxhibit 7 - Photo of chiff (i eft Side)
{Standing half way down the hillside towards the left of the pmpum)

Exhibit 8 — Photo of front view
(Standing half way down the hillside looking towards the left of the
property)

I:xhibit 9- Standing at top of the cliff (center of property) looking left down
towards the water. Surrounding area are weeds, bushes and red dirt,

Exhibit 10~ Looking right from the existing deck area down towards the water
Kaneohe direction. Please note the grass area on the lower area is our neighbor,

Wallace Ho. Their property is approximately 10 feet further out than ours. They
have a lease with the City for the property gained.

Exhibit 11~ This photo is taken from the existing left side of the deck looking
straight dmm towards the water. The large tree on the left 1s our neighbors
Kahalu'u side.

Lxhibit 12- This photo is taken from the right side of our property on the
existing deck. The view is looking north. The large trees are our neighbor’s
property, Joseph Mever

Fxhibit 13- This photo is taken from about 3/4™ the way down the hill. This is

center of our property from left to right. Please notice the red

dirt. With each rain this creates a thick layer of red dirt creating a blanket {or the

reet.

Exhibit 14- The photo is taken from the far right (Kaneohe side) of our property
next to Wallace Ho. The white fence and rock wall is their property. Please note
the severity of height elevation. This 1s 357 high.

Exhibit 15- Photo from mid/upper left side section looking down towards water,

Exhibit 16- Photo taken from about % way down hillside looking towards the
right, Kaneahe direction. This is one of the many land slides which occur
annually. This part of the hillside is just below exhibit 17.

Exhibit 17- Photo taken at top of hiliside, looking right Kaneohe Direction.
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Retaining Wall TMK: 4-7-019-049, 47-079 Kamehameha Hwy. Kaneohe, Hawaii

Additional information pertinent to Environmental Assessment:

We have been diligently working with other government agencies in an effort to resolve
our current situation. To notity vou the City and County Honolulu of these additions and
recommendations we have included correspondence between the Souza’s and
Department of Land and Natural Recourses. Due to the emergency setting they have

granted us permission to place a temporary stabilization at the shoreline. DINR has
clearly stated that in order to properly resolbve all issues we will need to build one sea
wall and two 127 retaining walls, Clearly the sandbags will not stabilize the hillside
whatsoever. Three DLNR representatives visited our property for an inspection. The
inspection was two part: one to determine il our properly falls under emergency action
which is does, two is to verify our shorefine survey done by Gil Bumanglag April 2008,
Gil also completed a topographic survey which was used by the draftsman and engineer
in development of the safest conforming (to city and county regulatons) retention systen
for our property.

J12-
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Environmental Assessment

Retaining Wall TMK: 4-7-019-049, 47-079 Kamehameha Hwy, Kancohe, Hawaii

Agencies Consulted in Preparation of Environment Assessment:

It is important to do carly consultation regarding our proposed plan for stabilization. The
outcome was tremendous. As the evidence clearly shows there is a dire need for
immediate action.

Applied Geosciences, LLC was contacted and hired to perform a professional review of

the proposed property. Dr. Brandes concluded a number of facts. They are included in
nis review which you can view in figure 6. '

DLNR requested us complete a Performance Bond which will allow us time to clean up
our property while stabilizing the soil with the retaining walls. They stated this is the
only option in being able to refer our shoreline survey for approval by DLNR, Chris
Conger of DLRN e-matled us the contact which we are currently working on with our
contractor. Once this is completed we will have an approved Shoreline Survey, The
existing one is included in this EA for vour review.

On August 13, 2008 1, Kristen Souza attended the Kahaluu neighborhood board meeting
to present our property and our plan. It went extremely well. They did not have any
negative comments only positive. The said that because our property and our neighbor
(Kahaluu side) are the only two properties with out protection from the ocean that is it
imperative to maintain our Iand and protect our home. The only guestion they had for me
is: “Why do you have to get a Shoreline Survey done every vear?” The board had no
objections.

We have been in contact with the Army Corps of Engineers and they are willing to work
with us through the permitting process. | am in contact with Joy Anamizu and Peter
Galaway. Due to the limited distance we have on our property in order to build the
proper footings and be able to maintain the three walls we need to utitize all of our Jand.
We are asking to regain the lost square footage which has eroded due to the neighboring
walls and other natural occurrences.

The building of these walls quickly is our only option. In a short statement this is what
we are dealing with. It is our goal to follow the proper procedures and take your advice
to its fullest. Having known this 1s a major issue in our lives we had begun researching
our options. Joe and [ had an architect draw a stabilization plan. The drawings have
been stamped by a structural engineer. These two experts were able to utilize our
shoreline survey and topographic map done by Gil of Gils Surveying Company. Horst
Brandes a geotechnical engineer visited our property and arranged for drilling to be
completed. He was able to
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Retaining Wall TMK: 4-7-019-049, 47-079 Kamehameha Hwy, Kaneohe, Hawait

identify the rock and where the placement of the walls needs to be. We followed his
directions when having the plans drawn.

As you can see we are very concerned about our property and would like to obtain
approval of our Environmental Assessment. As you can see our only option is to secure
the ¢litf. [f we elect to dismiss this option our home will be in great danger along with
Kancohe Bay.

4. ALTERNATIVES CONSIDERED
4.1 Demolish Existing Structure

The Souza farmily will endure great hardship if demolishing the structure is determined as
the resolution. There is no other way to state this but if the encroachment into the
shoreline setback area is not allowed the house could be undermined with extensive few
days of rain. The detrimental outcome is just too great. We are confident from vour
experience and knowledge that you know that this existing structure is vital to our safety.
The structure as summarized above needs to remain in place.

4.2 Maintain Existing Structure

The existing retaining wall is necessary to both the homeowner as well as the
environment. The findings in this assessment are too great to be over looked. 1t is vital
that the existing structure is maintained. In addition, your expertise and knowledge will
allow vou to be able to confident know that the seawali and two retaining wails need to
be built to protect all parties (land owner and ocean) involved. The new seawall and two
retaining walls will control the slope and in turn will add stability to the Souza residence
and Kaneohe Bay.

4.3 Other Options for Stabilization

Besides building one seawall and two 127 retaining walls there are two other options
which were reviewed. One would be a thick laver of vegetation which vou see from the
Geotechnical report that is not a valid option. The second option would be a hillside
bianket such a retention system allowing vegetation to grow through. This is a system
which is very unsightly to the neighborhood, not practical with the slope in mind at a
home residence as well at it will stop our access (o our property.

14
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Environmental Assessment

Retaming Wall TME: 4-7-019-049, 47-079 Kamchamcha Hwy, Kaneohe, Hawaii
5. REVIEW AND COMMENTS

We, Joseph and Kristen Souza are asking that our current retaining wall structure be
approved for a variance and permitting. We are also asking that our current plans for
three stabilization walls be approved for a variance as well. In addition we are asking that
we obtain a permit to build the attached described coral rock walls. Please take into
consideration all of the posttive aspects of maintaining cur deck and securing our slope
when making any decisions. [t would be dreadful il any thing were to happen physically
to our family and the environment. We look forward to vour favorable response. Thank
vou for taking the time to review our situation.
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Exhibit 2

Proposed retaining wall with back fill and concrete. South View.
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Exhibit 3

f ” Proposed retaining wall with back fill and concrete
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Exhibit 5

Photo of cliff (right side) below the CMU retaining wall. Please
take note how the cliff is straight down. Also you are able to see
the erosion which has taken place over the last year.

47-079 Kamehameha Hwy
Kaneohe, HI



Exhibit 6

Front view of cliff from about halt way up to the retaining wall
from the water line. The erosion as you are well aware of will not
stop uatil we control the slope and situation. Any large rains just
create more danger and eat away at our property.

47-079 Kamehameha Hwy
Kaneohe, HI
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Exhibit 8

This is a very large span of land. This is another front view
straight down (about 20 feet) from retaining wall. There is one
large Milo tree on the proposed property. There is shrubbery along
the hillside.

47-079 Kamehameha Hwy
Kaneohe, HI 96744
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Exhibit 9

Standing at top of the cliff (center of property) looking left down towards the water.

Surrounding area weeds. hushes and red dirt.
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Exhibit 10

Looking right from the existing deck area down towards the water Kaneohe direction.
Please note the grass area on the lower area is our neighbor, Wallace Ho. Their property
is approximately 10 feet further out than ours. They have a lease with the City for the

property gained.

Environmental Assessment

TMEK: 4-7-019-049, 47-07% Kamehameha Hwy. Kaneche, Hawaii
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Exhibit 11

This photo is taken from the existing left side of the deck looking straight down towards
the water. The large tree on the left is our neighbors Kahahlu'u side.
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Exhibit 12

This photoe is taken from the right side of our property on the existing deck. The view is

looking north. The large trees are our neighbor’s property, Joseph Meyer.

Environmental Assessment
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Exhibit 13

This photo is taken from about 3/4™ the way down the hill. This is center of our property
from left to right. Please notice the red dirt. With each rain this creates a thick laver of
red dirt creating a blanket for the reef.

Exhibit 14

i The photo is taken from the far right (Kaneohe side) of our property next to Walace Ho.
a The white fence and rock wall is their property. Please note the severity of height
elevation. Thisis 35 high.

Environmental Assessment
! TMEK: 4-7-019-049, 47-079 Kamehameha Hwy, Kaneohe, Hawaii




Exhibit 16

Photo taken from about % way down hillside looking towards the right, Kaneohe
direction. This is one of the many land slides which occur annual ly. This part of the
hillside is just below exhibit 17.

Environmental Assessment

TMK: 4-7-019-049, 47-07% Kamehameha Hwy, Kaneohe, Hawaii
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Exhibit 17

< Photo taken at top of hillside, looking right Kaneohe Direction.

Environmental Assessment

: TMK: 4-7-019-049, 47-079 Kamehameha Hwy, Kaneohe, Hawaii
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DEFARTMENT OF PLANNING AND FERMI G

CITY AND COUNTY OF HONOLULU

E50 S0UTH KING STREET, 7T FLOOR = HONOLULU, HAWAL S8B13
PHONE: {B08) 8234434 = FAX (BOB)B2T-8743
DEFT, WER SITE: www.bonoluludpp.org & CITY WER SITE www honoluiu gov

; ERIC G. CRISPIN, A1A
JEREMY HARRIS DIRECTOR
MAY:
OR BARBARA KIM STANTOR
DEPUTY DIRECTOR

2004/EBLOG-2646 (DT

NOTICE OF INCOMPLETE APPLICATION

File No. o 2004/8v-22
Applicant @ EKristen L. Souza
Location . 47079 Kamehameha Highway - Kahaluu

Tax Map Key: 4-7-19: 47
Received . November 22, 2004
Request : SHORELINE SETBACK VARIANCE (8V}

The application cannot be accepted for processing because 1t is
not complete. The application must include the following:

1. The environmental assessment {EA)}) must be submitted with
the SV application.

2. A copy of a current (less than one yvear old) certified
shoreline survey. The survey must be certified by the
State Department of Land and Natural Resources.

3, Two sebts of drawings and/or plans applicable t¢ the
project. All drawings/plans must be black line prints,

drawn to scale.

4. A site plan that inciudes the following:
. Property and easement lines, including lot dimensions
and aresa.
b, The location, size, gpacing, and dimengionsg of all

existing and proposed and/or after-the-fact
structures.



o The 40-foot shoreline setback line.

5.  Floor plans and elevation drawings of all proposals and/or
after-the-fact work must be submitted.

The department has EA documents which were prepared for other
projects, if you wish to view one for format and content. You
can view past SV files at our Permits and Zoning Records Access
Branch on the ground floor of the Honclulu Municipal Building.

We have enclosed a copy of the *"Content GQuide for Preparing an
Environmental Assessment” and “Tnstructions for Filing an
Application for a Shoreline Setback Variance.

Pleage resubmit the SV application, a copy of the certified
shoreline survey, 20 copies of the EA, a sat of plans drawn to
scale, and a check for $1,200. If you have any guesiions,
please call Dana Teramotc of our staff at 523-4648.

A -V
For ERIC G. CRISPIN, ATA
Director of Planning
and Permitting

Date: November 30, 2004

EGC:nt

Encl.

G:iDana\SVVZ004svi2vincom, doe
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HENRY ENG, FAICE
BIRECTOR

DAYID ¥, TANGUT
GEPUTY BIRECTOR

2007/ED-6(DT)

Mr. Joseph N. Souza
47-078 Kamehameha Highway
Kaneohe, Hawaii 96744

Dear Mr. Souza:

Subject: Draft Environmental Assessment (EA)
Kristen L. Souza
47-079 Kamehameha Highway — Kahaluy
Tax Map Key 4-7-19: 47

The draft environmental assessment (EA) for a shoreline setback variance received on
March 9, 2007 cannot be processed because it is incomplete. More information is
required to assess the impacts of the proposal and its conformance to the applicable
regulations of Chapter 343, Hawail Revised Statutes (HRS) and Chapter 23, Revised
Ordinances of Honolulu (ROH).

1.

-
*
2.

3.

4.

Page § includes a “List of Figures,” which refer to the location map, project area
‘map,“certified shoreline survey dated December 23, 2003,"site plan, retaining
wall detalls, property location, and retaining wall photos. All seven (7) figures
were not included in the EA and should be included. Also, the retaining wall
photos should be labeled and keyed to a general site map.

The site plan must show the property lines, existing structures, ground
elevations, shoreline, and 40-foot shoreline setback line. The dwelling setback
from the shoreline must aiso be shown.

All plans must include a graphic (bar} scale.

If this is an after-the-fact request, it should be clearly explained in the "Proposed
Project Description.” The length and height of the retaining walls shouid be
included, along with the setback of the wails from the shoreline. Also, clarify if
any of the walls block beach access.



Mr. Joseph N. Souza

Aprit 12, 2007

Page 2

5. if the retaining walls have already been built, the date the walls were constructed
and whether any permits were acquired for the walls should be inciuded in the
EA. '

6. Tre photos of the property submitied should be labeled and keyed to a general
site map.

7. The short-term (e.g., construction impacts) and long-term impacts should be

discussed in the BEA,

8. Complete justification statements which explain the hardship the applicant would
experience if the encroachment into the shoreline setback area is not aliowed.
The explanation of hardship is an essential part of a shoreline setback variance
application. We suggest vou review the criteria for granting & varance as
specified in Chapter 23-1.8, HOH.

We are refurning vour application materials. The application may be resubmitfed when
it is complets; i.e., when the above is incorporated info the application. If you have any
guestions, please call Dana Teramoto of our siaff at 768-8025.

Very truly yours,

‘?‘“ N 7% i D—

: et T -
é“’ 53 Yo ’L,ﬁj{?‘& L L

24

{7 Henry Eng, FAICP, Director
Department of Planning and Permitling

GibandUse\PosseWorkingDirectonADana EDNZ00T edbine doe
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LIRGA LINGLE

COPCERIROR OF HAWAL

[
3N

e

STATE OF HAWAIL
DEPARTMENT OF LAND AND NATURAL RESOURCES
ORFICE OF CONSERVATION AND COASTAL LAND
POST OFFICE BOY 621

HONOLULLL HAWALL 96800
REF:OCCLTM Correspondence: OA 09-22

Joseph & Kristen Souza
47-079 Kamchameha Hwy
Kaneohe, HI 96744

Dear Mr. & Ms. Souza,

SURJECT:  Request for Emergency Erosion Control Located at 47-079 Kamehameha Hwy,
Kaneohe Bay. Oahu, TMEK: (1) 4-7-019:049

The Office of Conservation and Coastal is in receipt of your July 21, 2008 correspondence
regarding your request for an emergency permit to stabilize the ocean side of yvour property.
According to vour information, your makai hiliside is = 35-feet in elevation from the shore and
has minimal vegetation. There is active erosion; and sediment is entering Kaneohe Bay. Your
home is 3-5-feet from the edge of the drop off fo the Bay. You are proposing to construct a
seawall to stop the erosion and two 12-foot retaining walls along the entire length of the property
to stabilized the stope from further land shides.

Based upon a site inspection and on the information provided by you, the Department has
made the following determinations:

1. Due to the topography of the land. there is an imminent threat to the existing dwelling
~with active erosion threatening the structure;

2. Sandbags could provide temporary erosion control; and

3. A long-term pian for erosion control that includes work in the shoreline setback area shall
be developed.

At this time, the Department would consider authorizing a temporary ‘soft’ hardening of the
shoreline in the form of sand bags for this request. In order to evaluate plans for a temporary
erosion control, more information is required for the proposed response. In order to consider any
request for emergency protection, please provide the following:

1. A survey map of the property identifying the parcel and the area of the proposed
activities;



loseph and Kristen Souza Correspondence: GA 09-22

2. Scaled drawings (plan and cross section) of the proposed erosion confrol measures. He

sure to inciudethe property line and probable shoreline location;

proposed (quantity and specifications)

3. Inciude detailed %nf{s;‘mntion ol the materials
including the volume of sand, sand source and sediment grain size analysis of the
proposed sand:
4. Describe the construction method and location of stockpiling and staging of equipment:
5. Provide a narrative describing the justification for installation of the material (what will

happen if nothing is done?) Describe the erosion history of the area;

It is the Department’s understanding that the applicant is concurrently seeking authorization Irom
he City for the majority of the project, which shall take place mauka of the shoreline, within the
shoreline setback area. Should a shoreline certification be required for the proposal, please
contact our Office for a shoreline delineation. It will be the responsibility of the }and(mnu or
responsible party to ensure all necessary permits are obtained prior to starting work activitics.
The applicant should check with the Army Corps of Engineers to confirm whether a DA permit
is necessary for this project as well since the project may involve work below mean high water.
In addition the applicant shall obtain a right-of-entry permit from the Oahu District Land Office

prior 1o the inception of project work.

Should you have any questions regarding this matter,
587-0321. e
I x g u ,/‘"’)

; _} i3
£ o B LR -
L ’ig%}ﬁf “w %J Yy i ";a:“‘
St Lunfuc f “emtne; Administrator
Gfice of Conservation and Coastal Lands

c Chairperson
ODLO
City and County of Honolulu Dept. Planning and Permitting
DOH, Clean Water
USACE
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From: Chris.L.Conger@hawaii.gov Ny / % LA icj;

¥ { hF I

Sent: Tuesday, July 28, 2008 1036 AM :
T Kanilea Ukulele
Ce fan,C Hirokawa@hawaii.gov
Subject: Re: aloha

Attachments: Shoreline_Ferformance_Bond_Agresmant.doc

Good moming Mr. and Mrs. Souza,

Attached is a template for the agreement between you, the land cwner, and the State, for resolving your shoreline
issues. This agreement should be linked 1o the performance bond you acquire from the contractor who will insure
the worl is completed. The agreemernt should reference the bond, and the bond should reference the agreement.

The bond should be wrilten to cover mobilization, removal & disposal of materials, and demobilization. | would
suggest giving yourself g sufficient time line to acquire final permits. { would suggest that you word resolution to

be accomplished by 1. removing the materials (all), or 2. incorporating some materials into a permitied structure
and removal of the remainder (vegetation must be removed).

Materials to address: carbonate boulders and blocks, concrete rubble, CMU blocks, basalt blocks, and vegetation
waste. You should not include any natural features or materials.

Please contact me if you have any questions. | will be out of the office for most of the next twe weeks, but you can
also cordact tan Hirokawa {you met him on the site visit) as he will be a reviewer for the documents.

Sincersaly,

Chris Conger

Christopher L. Conger

Shoreling Specialist

University of Hawall Sea Grant College Program
Department of Land and Natural Rescurces
1151 Punchbow! S5t Rm 131

Honolulu Hawali 968813

{808} 587-0049 work

{808) 520-4692 work cell

(808) 687-0322 fax

Chris.L.Conger@hawaii.gov

NOTICE: The inforrnation in this transmittal (including attachments, if any) is privileged and confidential and is
intended only for the recipient(s) listed above. Any review, use, disclosure, distribution or copying of this
transmittal is prohibited except by, or on behalf of, the intended recipient. If you have received this fransmittal in
error, please notify me immediately by reply email and destroy afl coples of the transmitial, Thank you,

7/29/2008



AGREEMENT

THIS AGREEMENT (this “Agreement”™) made, executed, and delivered this 23 day of
Septernber, 2008, by and between Joseph and Kristen Souza, hereinafter called the "Owner”, and
the DEPARTMENT OF LAND AND NATURAL RESOURCES OF THE STATE OF
HAW AIL whose mailing address is P.O. Box 621, Honolulu, Hawaii 96809-0621, hereinafter
called the “Department”.

WITNESSETH

WHEREAS, the Owner is the current owner of certain oceanfront land situate at 47-079
Kamehameha Hwy, Kaneohe, on the Island of Oahu, being TMK No. (4-7-019:049), (the
"Property");

WHERLEAS, the Owner wishes to have the shoreline of the Property certified in order to
acquire a shoreline variance to put in place a stabilization plan which includes constructing three
retaiming walls along the seaside of the property;

WHEREAS, the Owner has agreed to remove the all loose coral rock, loose moss rock,
all vegetation, any and all debris on or at the shoreline of the property.

WHEREAS, the Department has agreed to allow Owner to apply for certification of the
shoreline fronting the Property; and

WHEREAS, the Owner has agreed to a performance bond, the terms of which are subject
to review and acceptance by the Department, and equal to the cost of removing ali loose coral
rock. loose moss rock, all vegetation, any and all debris, as a surety to guarantee the full and
faithful performance of the work required by this Agreement. (Attached as Exhibit A)




NOW, THEREFORE, IT IS HEREBY AGRYEED, by and between Owner and
Department, that:

I. Owmer shall complete the removal of all loose coral rock. loose moss rock, all
vegetation, any and all debris.

2. The removal of all loose coral rock, loose moss rock, all vegetation, any and all
debris, described in ltem 1 above, shall be completed by no later than September, 2013,

-y

3. In the event Owner fails to complete all removal work within the time specified
hereinabove or such extensions as may be mutually agreed upon in writing, or fails to timely
complete or abandons the removal work, or this Agreement is terminated by the Department for
Owner's noncomphance with any provision contained in this agreement, the Department may
complete the improvements through the execution of the performance bond. The Owner shall be
solely liable for any cost and expense associated with completion of the improvements to the
satisfaction of the Department in excess of the amount or the scope of work guaranteed by the
performance bond.

4. Owner's obligations to complete the work as specified in this agreement shall be
secured by a performance bond in the amount of twenty five thousand DOLLARS ($25.000.00)
tendered by Owner, dated September 2, 2008, the value of which has been determined by the
cstimate(s) attached as Exhibit "B", and conditioned upon the faithful performance of any and all
work required to be done by the Owner in accordance with the provisions of this Agreement.
The performance bond shall name the Department as an Obligee, having the power to execute
the bond at its sole discretion.

5. Upon the execution of this Agreement, the Department shall process the shoreline
certification application for the Property.



IN WITNESS WHERFEOF, the parties have caused these presents to be executed the date
and year first written.

OWNER:

By:

Crwners

DEPARTMENT OF LAND AND NATURAL
RESOURCES:

By

APPROVED AS TO FORM:

Deputy Attorney General

Date:

i
(o]
¢
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BENJAMIN 4. CAYETAND
GOVERNOR OF HAWAE

AGUACULTURE DEVELOPMENT
PROGRAM
ACUATIC RESOUSCES
BOATING AND QCEAN RECREATION
CONSERVATION AND
RESOURCES ENFORCEMENT
COMVEYANCES
STATE OF HAWAI! FORESTRY ANO WILDLIFE

HISTORIC PRESERVATION

DEPARTMENT OF LAND AND NATURAL RESOURCES LAND TVISION

LAND DIVISION f:.:‘;;z RESTLIRGE MARACEMENT
P.O. BOX 621

HOMOLULL, HAWAH 85808

May 13, 1996

CERTIFIED MAIIL
P 583 379 341

Ref: GEHQO471.948

MR. and Mrs. Wallace Ho
98-380 Kamehameha Hwy.
Aiea, Hawaii. 96701
Dear MR. and Mrs. Ho:

Subject: Direct Sale of a Non-Exclusive Fifty-five Year Term
Easement, For Seawall and Landscaping Purposes,

Covering Government Lands located at Kahaluu,
Koolaupoko, Oahu. Tax Map Key: 4-7-19: Seaward of
Parcel 48.

At its meeting held on October 22, 1993, under agenda itewm F-
11, the Board of Land and Natural Resources, State of Hawail, among
other actionsg, authorized the direct sale of a fifty-five (55) year
term, non-exclusive seawall and landscaping easement to Mr. and
Mrs. Wallace Ho, affecting the State-owned land located at Kahaluu,
Koolaupoko, Oahu, Tax Map Key: 4-7-19: Seaward of parcel 48. The
approval is subject to various terms and conditiongs. Cne of those
conditions requires that Wallace M.H. Ho and Louise §. Ho pay a one
time lump sum payment to the State for easement rights ( right
privilege and authority to construct, use, maintain, and repailr
seawall and provide landscaping maintenance) over the easement
corridor as determined by an independent appraisal.

A detailed narrative appraisal report {copy attached] prepared
Ly Peter Takasaki CCA, covering the subject easement corridor was
submitted to the Department of Land and Natural Resources and
subsequently approved by the Land Board Chairperson and Oahu Land
Board Member.

Based on the research and analyses completed, subject to the
limiting Conditions and Assumptions stated in the appraisal report,
the fair market one time rental pavment for the fifty five (55)
vear term easement rights hag been determined to be, Ten Thougand
Eight Hundred (510,800.00) Dollarsg, as of October 23, 1993.




Mr} and Mrs Wallace Ho
Page 2

Therefore, as time is of the essence and within ten {10) days
of receipt of this letter, please remit to the Land Division a
check made payable to the Department of Land and Natural Resources,
in the amount of Ten Thousand Eight Hundred and Fifty Five
($10,855.00) Dollars, which reflects the sum of the following
items:

1. Rental SS‘years {(10/22/93 to 10/21/2048. ..., . $10.800.00
9. Rasement Documentation Fee...........ccceerrrorcarons 30.00
3. Fee for Survey Maps & Description..........ce.oevoe.. 25.00

TOTAL AMOUNT DUE: $10,855.00

Together with the remittance of the check in the amount of
$10,855.00 payable to the Department of Land and Natural Resources,
please provide to us the following items:

1. Marital status, and your current mailing address.

2. Tnform us of the manner in which you hold the property
which adjoins the easement -- Tenants in Common, Tepants
by the Entirety., Tenants in Severalty or Joint Tenants.

1. Obtain Tax Clearance Certificates from both the State
Department of Taxation and the City & County of Honolulwu,
Department of Finance.

Upon receipt of the above requested items, we will request the
Department of the Attorney Generals Office, State of Hawaii, to
prepare the Grant of Easement documents.

Should you have any gquestions with regards to this matter,
please call Mr. Nicholas A. Vaccaro at 587-0438.

Vv yours,
ean Y. Uchida
Administrator

¢: Michael H. Nekoba
Colbert M. Matsumoto
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ax Map Key: ) :
Application Index No.: A 20 - D &%}%&
Project Name: Sluzow
Building Permit No.: -

BUILDING DIVISION
DEPARTMENT OF PLANNING AND PERMITTING

SUPPLEMENTAL INFORMATION FOR BUILDING OWNER,
PERMIT APPLICANT AND CONTRACTOR

The following information should prove helpful in determining whether additional information should be obtained
before starting your project,

1. B4

A Phone Call May Save Your Life - if you have underground utilities or if your work is under or near an electrical
service line, investigate before you start work. Call:

WORKING HOURS  AFTER HOURS

Hawalian Telcom 840-1444

Hawaiian Electric Company 543-5654 548-7961

GASCO 535-5033 535-5833

Board of Water Supply 748-5382 748-5000

Be Aware ot the Sign, Noise and OSH Requlations

Sign Regulations - Building Division sag4505- [EAH-E U

Noise Regulations - Department of Health 586-4700 , ,

Occupational Safety & Heaith - DOSH 586-9100 Asveston and Load-Hased

Department of Labor

Owners will be responsibie to notify the Federal Aviation Administration {FAA) for structures which excead 200
feet in height above ground line and certain structures within 4 miles from the nearest point of the nearest runway
of each airpori. {Single-family dweilings exempted.) FAA telephone is 541-1243.

REMINDER - Owners should check their deeds, lease agreements, and/or association by-laws for any building
restrictions.

HOUSE NUMBERING BEQUIREMENTS - All main entrances to buildings shall be numbered with numbers at
ieast two inches in height. Address signs shall not excesd one sguare feet. Emergency service agencies such as
fire, police, ambulance, etc., can respond more readily with minimum defays when buildings are properly
numbered.

To prevent termite entry, the bullding code requires openings around pipes or other penetrations in concrete
slab-on-grade 1o be filled with nen-shrink grout.

Plumbing and/or Electrical plans not checked. Project subiect to inspection for code compliance.

Plumbing and/or Electrical work shall be inspected and approved prior to conceaiment.

PROTECTION OF ADJOINING PROPERTY - The owner and contractor doing the excavation or fill shall be
respansible o implement safety measures to protect adjoining propertias, streets or natural watercourses from

falling rocks, boulders, soil, debns and other dangerous objects.

EROSION AND SEDIMENT CONTROL - Since it is unlawiul to discharge poliutants from the construction site,
the owner and the contractor shall check the criteria for handiing drainage discharges and ensure compliance
with all appropriate regulations. Call m%or m

ore informati
Te% -G8 o
?& M 7- 708

Sagnature/ of Applic Date

CRP-31 (HEV. 8/05)
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GEOTECHNICAL ENGINEERING EXPLORATION
47-79 KAMEHAMEHA HIGHWAY
TMK: 4-7-019:049

Project No. SRSS00108

September 15, 2008

Prepared for:

JOE AND KRISTEN SOUZA

APPLIED GEOSCIENCES, L_LC
2922 Kahaloa Drive, Honolulu, HI 96822 » Tel, (808)221-0104



September 15, 2008
Project No. SRSS500108

JToe and Kristen Souza
47-079 Kamehameha Highway
Kaneohe, HI 96744

Dear Joe and Kristen:

Applied Geosciences, LLC is pleased to submit our report entitled Geotechnical Engineering
Exploration, 47-79 Kamehameha Highway, TMK . 4-7-019:049,

Our work was performed in general accordance with our agreement of April 4, 2008.

This report presents our findings from a field and laboratory investigation program. Specific
recommendations are presented in the body of the report. Should you have any questions, please
contact our office.

Very truly yours,

ng%rm{c\g

Horst G. Brandes, Ph.D., P.E.
President

PROFESSIONAL
ENGINEER

. N0. 9338




APPLIED GEOSCIENCES, LLC Project No. SRSS00108
September 15, 2008

1. Introduction

This report presents the results of a geotechnical engineering field investigation carried out at 47-79
Kamehameha Highway, located in Kaneohe on the Island of Oahu, Hawaii. The general vicimity,
topography and location of the project are shown in Figure 1. The intent of this report is to characterize
surface and subsurface soil conditions for the specific purpose of evaluating the steep slope that exists at
the seaward end of the property and to make recommendations for its stabilization. Drilling and sampling
were conducted on April 18, 2008, followed by [aboratory testing and analysis. The findings and
recommendations presented herein are subject to the limitations noted at the end of this report.

2. Scope of Work
Work carried out as part of this project consisted of:

= A review of available soil and geologic data related to the project site

*  Coordination of field work with the drilling subcontractor

*  Drilling and sampling of three borings to a maximum depth of 10.5 feet

*  Performing a field reconnaissance to identify and characterize surface features

»  Field sampling and laboratory testing of selected specimens to assist with classificanon and
characterization of engineering properties

*  Analvsis of field and laboratory resuits to formulate a set of geotechnical recommendations

*  Preparation of this report summarizing our work

The boring logs and sampling focations are presented in Appendix A. Specific results from the laboratory
testing program are included in Appendix B. The experimental findings are discussed throughout the
report.

3. Geologic Setting

The project site is located on an clevated bluff between Kamehameha Highway and Kaneohe Bay. itis
situated within the caldera of the Koolau volcano and close to the northwest-trending rift zone through
which massive eruptions occurred some 1.8 to 2.6 million years ago. The Koolau volcano was unusually
elongate. Steep cliffs surrounding the Kailua and Kaneohe basins represent one side of the old caldera.
Dike complexes and lava fills dominate the area within this caldera. The lava flows have been weathered
and laterized extensively near the surface. Immediately offshore lies the Kaneohe Bay reef compiex,
which is much younger and laps against the older volcanic formations. Kamehameha Highway rises from
sea level at the Kaneohe Fishing Pier to about 30 feet at the property lot, where the road and the coastline
take a sharp turn to the west (Figure 1). The elevated headland upon which the property is located sticks
out into Kaneohe Bay and has resisted erosion better than the lower-faying adjacent areas. The reason for
this may very well be the presence of hard dike formations below the surface soils, as can be observed at
some locations along the shoreline. The natural surface soils are generally brick red to brown in cofor due
to a high degree of laterization and due to alteration of the original tava fills by heat.

Page 1
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4. Surface and Subsurface Conditions at Project Site

The property stretches from Kamehameha Highway fo the Kancohe Bay shoreline. The fot grades
downward gently from street fevel to the edge of the seaward cliff. The ciiff itself descends sharply from
about 372 feet elevation to sea level at an average slope of approximately 45°. A residence occupies the
majority of the lot and includes a rear concrete porch extending to within about 5 feet of the head of the
steep shorefront slope. A set of narrow stairs leads partly down (o the ocean. The steep slope is

overgrown with trees and low-laying vegetation (Figure 2).

Figure 2. Rear portion of property with steep seaward cliff on the right.

At the base of the cliff is a narrow shore bench that is underiain by calcareous sand and reefl limestone.
High tides and storm surges from Kaneohe Bay can submerge all of the shoreline and reach the base of
the cliff. Fill material to a depth of 2 to 3 feet extends from the edge of the cliff backward beneath the
porch {Figure 2). Blue-gray rock, characteristic of dike formations, is exposed along a portion of the toe
of the slope. Some of this rock is very hard and essentially un-weathered. However, the bulk of the
exposed steep face that descends to sea level consists of highly to moderately weathered reddish volcanic

Page 2
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flows and sapprofite. These materials are fractured, foose and unstable. In many places the soil is held in
place only tenuously by vegetation. It is clear that substantial erosion and shallow sliding have taken
place in the past. contributing unwanted volcanic soils to the waters of Kancohe Bay. This process is
exacerbated by ocean tides that wash directly against the toe of the cfiff and are therefore contributing to
its progressive undermining. Continued erosion and sliding are causing progressive headcutting at the top
of the slope, which may soon start to undermine the porch area and even the residential foundation.

Three soil borings were drilled at the crest of the seaward slope in a narrow bench adjacent to the porch
(Figure 3). Because of space and accessibility resirictions, a hand-operated drill rig was used. The soil
profile at the site indicates about | to 2 feet of gravelly to silty fill of high plasticity, underfain by typical
residual soil consisting of silt of high plasticity (MH) with a fine fraction between 57% and 74%. This
residual soil profile is underlain by a hard rock formation that is visibie along a portion of the toe of the
slope. The depth to this hard rock can be expected 10 vary from one side of the property to the other.
Free swell indices and Atterberg Limits suggest moderate to high swell potential in the residual soil layer
beneath the surface fill,

3. Slope Stability Analysis

Deep-seated potential slope instability was investigated by examining the shoreline cliff area and by
conducting a series of limit equilibrium stabifity calculations. Two representative cross sections, referred
to as sections AA and BB, were considered for the stability analysis (Figures 3, 4 and 5). The profiles for
these lines were determined from the topographic survey provided Gil Surveying Services. Inc. (Figure
3). The soil was modefed using the Mohr Coulomb soil model with strength properties determined from
direct shear testing, with soil layering compiled from the borings, and from observation of surface
features along each of the sections. Computations were carried out using the Spencer method of limit
equilibrium analysis. In the Spencer method inter-stice forces are considered in the analysis and both
force and moment equilibrium are satisfied, thus providing a rigorous solution. Numerous computer-
assisted trials were conducted in the search of the critical fatlure surface, 1.e. the surface associated with
the most probable failure mode.

Figure 4 indicates a minimum factor of safety of 1.19 for line AA. The calculations assume hard rock at a
relatively shallow depth, as determined from surface outcrops and borings taken both on this property and
the neighboring one on the left. A high water elevation is assumed, as shown in Figure 3. This accounts
for substantial ground saturation under extenuating circumstances. Although the computed factor of
safety is larger than 1.0 and therefore indicates a stable condition, values less than 1.50 are generally
deemed potentially hazardous and unacceptable. A deep-seated failure would be limited in depth by the
hard basalt rock beneath. Since the depth and extent of this basalt is expected to be non-uniform, the
potential for substantial soil movement in the case of a large failure cannot be discounted with
confidence. It is therefore conceivable that under severely adverse condition such a fatlure could
compromise the structural integrity of the existing porch and the main house. A simifar conclusion can be
drawn from considering the stability analysis results depicted in Figure 5 for section BB. Here the factor
of safety is much too close to the threshold of 1.0 for the initiation of deep sliding. Both analysis cross
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sections assume a relatively high water table, as may be expected during a severe and sustained rainfall

event.

In addition to deep-seated sliding, the potential for shallower soil wasting processes such as erosion and
thin stiding need to be considered as well. Indeed, the seaward stope is undergoing comtinued surface
erosion. Limited shallow sliding and soil have already occurred at a number of piaces. Similar mass
wasting processes have taken place on sections of the same seaward chiff located on the property that
adjoins to the left, That lot has suffered at least one recent moderate sliding event of the type that may
also occur on the property under study. Clearly these types of soil movements are ongoing and can be

expected to continue in the future.

It should be mentioned that the effects of earthquake shaking were not included explicitly in the
catculations because the fevel of ground metions at the site are not well understood. In general, shaking
will reduce overall stability either during an earthquake or shortly thereafter.

6. Need for Siope Stabilization

The steep slope that constitutes the seaward edge of the elevated cliff is unstable and in dire need of
stabilization. Clearly the seaward ciiff is undergoing progressive soif loss, mainly in the form of surface
erosion and shallow sliding. These processes can be expected to continue, while a more serious deep-
seated failure is not out of the question. Presently the exposed soil on the slope is loose, fractured and
much of it is an the verge of descending toward the ocean. In many places soil material 15 barely held in
place by weak root systems and the vegetation that covers the stope. This type of quasi-retention is
unreliable and not acceptable from an engineering perspective.

Sooner or later the continued foss of soil will begin to undermine the porch and begin to compromise the
structural integrity of the house. Aside from structural concerns regarding the porch and the house, the
continued transport of volcanic soil from the chiff area into the waters of Kaneohe Bay is undesirable from
an environmental perspective. Kaneohe Bay is a fragile ecosystem that in the past has suffered from
excessive inflow of volcanic soils. Of particular concern is the underwater recf ccosystem that exists
nearby which can casily be damaged by volcanic soils that wash into the bay and are then transported by
nearshore currents and tides. The potentiai negative environmental consequences from soil transport into
Kaneohe Bay are sufficient to warrant the construction of an effective retention system.

7. Slope Stabilization Alternatives

The most effective remediation alternative would consist of one or a set of terraced retaining walls with
proper backfill and effective drainage provisions, much as it exists on the property adjoining on the right,
Such a system can be effective in preventing additional soil loss into Kaneohe Bay and at the same time
provide necessary support to the porch and the house that exist on the property. Given the steepness of
the slope and the limited amount of space available, other options such as grading or slope reinforcement
without a rigid wall may not be feasible. These alternatives are often not fully effective in preventing
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surface soil from washing down the stope, particularly during severe rainfall events. In any case. given
the height and steepness of the existing slope, and given the limited amount of space on the property to
build a retention system. it is likely that some sort of tie-back system will need to be installed in order to
provide the necessary stabiity.

A single retaining wall on the order of 30 feet in height may be quite expensive and unsightly. A set of
tiered walls would appear to be a more reasonable choice. However, the details of the refention system
need to be designed with care and should be reviewed by Applied Geosciences to insure that it is stable
and compatible with the site conditions and this report. Design parameters for retaining walls are

presented below.
8. Site Clearing and Construction

Due to the proximity of the slope to the ocean and the generally loose condition of the surface soils on the
slope. great care needs to be exercised during site clearing and construction.  Best practices for soil
erosion control need to be implemented and these should include a turbidity fence immediately offshore

of the construction site, among other measures,

After obtaining the proper permits and installing suitable crosion control measures. all loose soils,
vegetation, concrete and other debris should be removed from the slope to expose firm soil or rock
materials. Clearing and grubbing should be observed by a qualified geotechnical engineer. Utilities, if
any, should be located and shut off prior to any grading. If existing utilities are to be abandoned, they
should be removed, and the resulting excavation should be properly backfilled with sefect granutar fill
material compacted to a minimum of 90 percent refative compaction. The final grade prior to
commencing backfilling and/or construction of the new retention system should be approved by a
qualified geotechnical engineer.

Given the proximity of the rear porch to the head of the slope, the need for underpinning or providing
other means of temporary support for existing structures needs to be assessed to avoid damaging them.
Again, this should be done by a qualified engineer.

9. Design of Retaining Structures

Select fill material should be used for backfilling purposes. It should consist of non-expansive select
granular soil of coralline or basaltic origin. It should be well graded from coarse to fine, with no particles
larger than 3 inches in largest dimension and between 10 and 30 percent particles passing the No. 200
sieve. Fill material should be free of vegetation, deleterious materials and clay lumps. It should have a
laboratory CBR value of 20 or more and a maximum swell of 1 percent or less. Imported fill materials
should be tested for conformance with these recommendations prior to delivery to the project site.

Fill materials should be placed in level lifts not exceeding 8 inches in loose thickness, moisture-
conditioned to above the optimum moisture, and compacted to at least 90 percent relative compaction.

Page 5



APPLIED GEOSCIENCES. LEC Project No. SR5500108
September 15, 2008

The compaction requirement should be increased to 95 percent relative compaction for fills placed within
Jowest point and continue up in level horizontal compacted layers in accordance with the above filt
placement recommendations. Backfilling may occur in tandem with construction of the refention system
proceeding from sea level to the head of the slope.

Surface flows on the property should be evaluated so insure that they are collected and properly
discharged to minimize seepage into the subsurface where they can cause slope stability problems. These
flows should be conveyed fo areas off the property in such a manner that they do not add to the

groundwater levels,

Retaining structures may be required as part of the slope stabilization remediation. The following
recommendations are offered for the design of low retaining structures. If the height of any retaining
structure is to exceed 4 feet, additional input should be sought from Applied Geoscicnces.

»  The footing of any retaining structure should be embedded a minimum of 24 inches below the lowest '
adjacent grade. Retaining structures may be designed assuming an allowable bearing pressurc of
2 000 pounds per square foot (psf). Lateral loads may be resisted by frictional resistance developed
between the bottom of the wall footing and the bearing soil and by passive earth pressure acting
against the vertical face passing through toe of the wall footing. A coefficient of friction of 0.30 may
be used for concrete footings in contact with the bearing soil. Resistance due to passive earth
pressure may be estimated using an equivalent fluid pressure of 200 pounds per square foot per foot
of depth (pef) assuming that the soils around the footings are well compacted. The passive resistance
in the upper {2 inches of the soil should be neglected.

»  Retaining structures should be designed to resist lateral earth pressures due to the adjacent soils and
surcharge effects. The on-site soils are not suitable as backfill material. It is assumed that any
backfill material will have the characteristics of the imported seiect fill listed above and will be
compacted to 90% refative compaction. However, care should be taken nol o over-compact the
backfill. Recommended lateral earth pressures for design of earth retaining structures are as follows:

Level Backfill Maximum Backfill Slope
2HIV
Horizontal Vertical Horizontal Vertical
Active 45 0 63 35
At-Rest 60 g 80 45

o These lateral earth pressures do not include hydrostatic pressures that may be caused by trapped
groundwater. Retaining walls that are not free to deflect iaterally should be designed for the at-rest
condition.
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«  All retaining walls should be well-drained to reduce the build-up of hydrostatic pressures.  Either
granular material or a prefabricated drainage product should be used in the back of every retaining
wall, in conjunction with a perforated collector pipe along the bottom and regularly spaced weep
holes. If granular material is to be used as the means of draining the backfill, it should consist of #3B
fine aggregate extending a minimum of 12 inches from the back of the wall. This drainage aggregate
should be separated from other soils by a properly selected geotextile to provide adequate separation
and cross-plane drainage functions. Alternatively. a suitable drainage geocomposite may be used in
place of the granular material. The collector pipe at the bottom of the drainage aggregate or
seocomposite should consist of a perforated pipe with a minimum diameter of 4 inches and should be
inctined to drain by gravity to an appropriate discharge location. Weep holes should be at feast four
inches in diameter and should be spaced no more than 4 feet apart and no more than 8 inches above
ground. Overall filtration and drainage performance of the drainage system should be evaluated
during the design stage.

*  Surcharge stresses due to areal surcharges, line loads, and point loads, within a horizontal distance
equal to the overall height of the adjacent portion of any wall, should be considered in the design.
Corresponding lateral surcharge soil pressures should be selected i consultation with a representative
from Applied Geosciences.

10, Final Comments

Preliminary and final drawings and specifications for the proposed project should be forwarded to
Applied Geosciences for review and written comments prior to advertisement for bids. This review is
necessary fo evaluate general conformance of the plans and specifications with the intent of the
foundation and earthwork recommendations provided herein. If this review is not made, Applied
Gieosciences cannot be responsible for misinterpretation of our recommendations.

1t is also recommended that Applied Geosciences be retained to provide geotechnical engineering services
during all phases of earth and foundation work. Key monitoring elements include observation of
subgrade preparation, fill placement and compaction, review of selected slope stabilization measures for
adherence to specifications and recommendations in this report, and construction of the retention system.
Monitoring by this office should also expedite suggestions for design changes that may be required in the
event that subsurface conditions differ from those anticipated at the time this report was prepared. The
recommendations provided herein are contingent upos such observations.

If actual exposed subsurface conditions encountered during construction are differeat from those assumed
or considered in this report, appropriate modifications to the design should be made.

11. i.imitations

The comments and recommendations presented in this report are based. in part, on the soil conditions
encountered in three borings and upon information obtained from literature research and field exploration.
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Actual conditions beyond the location of the principal borings may differ from those described in this
report. The nature and extent of these variations may not become evident until construction is underway.
Applied Geosciences should be notified and retained to check if modifications to the recommendations
presented in this report are needed if variations appear evident. The comments and recommendations
presented in this report shall not be considered valid unless the changes are reviewed by Applied
Geosciences and the recommendations of this report are verified by us in writing.

The stratification lines shown on the graphic representation of all the borings depict the approximate
boundaries between the varnious soil and rock units. and as such may denote a gradual transition.
Fluctuations in the groundwater level may occur due to variations in rainfall, temperature. tides and other
factors that may be different from the conditions that existed at the time the boreholes were drilled. This
report does not reflect variations that may result in the subsurface and groundwater conditions. Such
subswiface and groundwater conditions may not become evident until construction.

The field exploration portion of this stady may not have disclosed the presence of underground structures
such as cesspools, drywells, storage tanks, sumps, pits, landfills, buried debris, cavities. voids, etc., that
may be present at the site. Should these items be encountered during construction, Applied Geosciences
should be notified and retained to provide recommendations for their disposal and/or treatment.
Assessment of the presence or absence of these structures was not included in the scope of this study.
The scope of Applied Geosciences exploration services was limited to conventional geotechnical
engineering services and did not include any environmental assessment or evaluation of potential
subsurface and groundwater contamination. Silence in this report regarding any environmental aspects of
the site subsurface and groundwater materials does not indicate the absence of potential environmental
problems.

This geotechnical report has been prepared for the use of the clients, Joe and Kristen Souza, and their
designated engineering consultanis 1 accordance with generally accepted soils and foundation
engineering practices. No other warranty, expressed or implied, is made as to the professional advice
included in this report and none should be inferred. This report has been developed for the purpose of
developing a slope stabilization system as described eisewhere in this report. It does not contain
sufficient information for purposes of other parties or for other uses. In addition, this report may not
contain sufficient data or proper information to serve as the basis for preparation of construction
estimates. A contractor wishing to bid on this project is urged to retain a qualified geotechnical engineer
to assist in the interpretation of this report and/or in the performance of additional site-specific
exploration for bid estimating purposes.

The owner/client should be aware that unanticipated subsurface conditions are commonly encountered.
Unforeseen subsurface conditions, such as perched groundwater, soft deposits, hard layers, or cavities,
may occur in tocalized areas and may require additional probing or corrections in the field (which may
result in construction deiays) to attain a properly constructed project. Therefore, a sufficient contingency
fund is recommended to accommodate these possible extra costs.

Page §



TMEK:

4-7-019:049

B ersts wik elB - Vagyig

;‘E"’:f;f;: LA,
e

it

R
S

S
S

S
e

S, 1’2;’;:’9:”_ e
Ghe i

R

¥
P

Lo

S

5 X
%
5
S
i i GlGHies 4
T
¥ IS byt

Client:
Project:
TMK:

Joe and Kristen Souza
47-079 Kamehameha Hwy,
4-7-019:049

Project No:  SRSS5G0108

Figure 1

A

Applied Geosciences, LLC




F o P

O Boundery Along Highpoter Hork os shope
on Land Cowr? Applicalion 97¢ (Wep 3

ey vegs
ey

&R

-

o

T

E GlL._SURVEYVING ZERVICES, Inc.
\é \ & Z g P
s“, {foat}
Chent: Joe and Kristen Souza FaX
Project: 47-079 Kamehameha Hwy. F‘igure 3 r—
Project No:  SRSS00108

Applied Geosciences, LLC




77 ‘saxuairsosn pajjddy

N7

t 2ansi,] R01008SUS

KA BUDSWRYDWINY §L0-LF
BZNOY UDISLEY puB 20

(398)) @ouElSI(

0
op e 0z oL o
m|
0
S
oo M
e
s =
o
5
——
L€ 1ud e T
00g¢ uoisayon w
004 M =~
110S |EnpISaYy

61T =501
&

VYV aul'] - sIsAjeuy AJIqe}S

HISEREINRR

aaforg
U




)11 ‘sexuajrsoan payddy

hvd

¢ 231} 80100SSAS 10N 1f01g
AP BUSHRGOWERY L0, 1 saforg
RZAOS UMSLEY PUR 30[ DUy

(3994) @ouElSI(y

00€ UoIsay0)
001 M
itos {enpisay

oy e e oL
0 oL~
m.._
0
g
oL Wm
<7
Q)
Sl m.
L€ Hd =
&

G0 =500

dd 2ul'y - s1sAjeuy AJIiqe)s




APPLIED GEOSCIENCES  LLC Project No. SRES0G108
September 15, 2008

APPENDIX A
Field Exploration

The subsurface conditions at the project site were explored by drilling and sampling three borings,
designated as B1 through B3,

Al the borings were drilled using a hand-powered auger rig that advanced a 4-inch continuous-flight
auger. Sampling tools were lowered affer retrieving the auger lengths. Samples were obtained with a
California sampler containing 2.4-inch brass rings, or with a standard 2-inch split-spoon sampler driven
by a 35-1b weight descending a distance of 48 inches. Penetration numbers (blow counts) represent the
number of blows needed to advance the sampler 12 inches. following an inittal penetration of 6 inches
{unless noted otherwise).  Soil specimens collected with the split-spoon sampler were inspected,
described visually. and stored in sealed bags for laboratory testing.

Laboratory testing (Appendix B} included determining motsture contents, Atterberg Limits, grain size
distributions and shear strengths.  Sofl samples were classified according to the Unified Soil
Clagsification System.

Figures Ai-A3: Boring Logs B1-B3
Figure Ad: Boring Log Legend
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BORING NO. B1 PROJECT: 47-079 Kamehameha Hwy. PROJECT NO.: SRSS00108

THCLIENT: Joc & Kristen Souza DATE: 4/18/2008
'A‘ LOCATION: 47-079 Kamehameha Hwy, ELEVATION:
DRILLER: Ali Harada LOGGED BY: HB

DRILLING METHOD: Hand-operated rig
DEPTH TO - WATER> INITIAL: = - AFTER 0.5 HOURS: *__ - CAVING> [ -

Applied Geosciences, LLC

e Driting fogs Daie Primied, 97972008

m TEST RESULTS T
E S Description o €1 & [Plastic Gmit ———— Liquid Limit E 5
W P AL ]| @ |water Content- @ i &
O ] ] ]
Panetration -
G e co e e e s e e e o e e o e e o e e e 10 20 30 40 50 60 70 80 90
Brown plastic FILL (GM), silty, sandy, with roots and plant remains . oo 0

-~ Red brown clayey STLT (MH) with some mottling, moderate stiffness,
some gravel
Increasing mottling at 3 fl

. MAXIMUM DEPTH =6 33 FT

10 10—
15 15

4 - Co S : 20
g 30
35 = 35 -

Hand-held drilfing rig with 35-ih hammer dropping a distance of 48"




BORING NO. B2 PROJECT: 47-079 Kamchamcha Hwy. PROJECT NO.: SRSS00108
CLIENT: Joc & Kristen Souza o DATE: 4/1872008
VA‘ LOCATION: 47-079 Kamechameha Hwy, __ ELEVATION:
———— DRILLER: Ali Harada LOGGED BY: HEB
Sm—— DRILLING METHOD: Hand-operated rig

Applied Geosciences, LLC

T D Jens

Date Prated: 07952608

DEPTH TO - WATER> INITIAL:

B - AFTER 0.5 HOURS: ¥ -

CAVING> [

TEST RESULTS

E Z o =h Y é -
% & Description 3 g o
Brown plastic FILL {GM), siity, sandy, with roots and plant remains
,,,,,,,,,,,, Increasing gravel at 1.5 feet
Tk Blow count = 50 for first 4" at 3
\ Laver of gravel and cobbles
5 | MAXIMUM DEPTH = 333 FT

Plastic Limit et Liguid Limit
Water Content- @
Penetration -

DEPTH

(feet)

18 20 30 40 80 80 70 80 80

<3

10~

15—

30 —

35




BORING NO. B3 PROJECT: 47-079 Kamchameha Hwy. PROJECT NO.: SRSS00108
CLIENT: Joe & Kristen Souza DATE: 418/2008
VA‘ LOCATION: 47-079 Kamehameha Hwy. ELEVATION:
W— DRILLER: Al Harada LOGGED BY: HB
DRILLING METHOD: Hand-operated rig
i ien Do - =
_ Applied Geosciences,LLC | epry 70 . WATER> INITIAL: = - AFTER 0.5 HOURS: ¥ - CAVINGS & -
- j mwg TEST RESULTS -
= — = W = | Plastic Limit 1 Liguid Limit | = 5
a 2 ripti G le| o o ¢
& £ Description R § @ |\Water Content - @ L £

Penetration ~

10 20 30 40 50 80 70 80 90

? Brown plastic FILL (GM), silty, sandy. with roots and plant remains 0
Thdtlayerofgrvel &asphaltat IS A
T Red brown clayey SILT(MH) with some mottling, moderate stiffness,
— some gravel

Becoming redder, less mottling

5
) Light brick red color, plastic, stiffe
] 1Znt pric COHOT, Diasic, surler 124
""""""""""" Little or no mottling 7
10 7 / 10
—t MAXIMUM DEPTH = 105 FT
T e T e T L 118

T IR e

- - s




KEY TO SYMBOLS

Symbol Description

Strata symbols

Tfj’ Fill
7 Residual silt and sapprolite

Scoil Samplers

. California sampler

Standard penetration sampler

otes:

1. Exploratory borings were drilled on 4/18/2008 using a
hand-held auger.

2. No free water was encountered at the time of drilling.

3. Boring locations were taped from existing features and
elevations extrapolated from the survey map.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.
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APPENDIX B
Laboratory Testing

Water contents were determined on recovered specimens that were sealed in the field to preserve their in
situ moisiure (ASTM D2216).

Grain size distributions are based on the results {rom mechanical sieving (ASTM DD422). |t should be
roted that some of these lests were carried out on samples recovered with a standard split-spoon sampler,
which is unable Lo retrieve particles larger than 1-3/8 inches. Very coarse gravel. cobbles and boulders
are not accounted for in the gradation curves, although they are not thought to comprise a substantial
portion of the total soil mass.

Atterberg Limits were determined from specimens that were not allowed to dry below their respective
ptastic limits (ASTM D4318).

Direct shear tests were conducted on largely undisturbed ring sampies obtained with a California sampler,
Specimens were saturated prior to testing. Tests were conducted in general accordance with ASTM
3080,

Figure Bt:  Particle Size Distributions
Figure B2:  Atterberg Limits
Figure B3:  Direct Shear Test: B3 @ 6 feet
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Particle Size Distribution Report
100
a0
BO
FE
i
w 50
£
o
£ 5o
L}
L
i
& 40
30
20
10
0
160 i 01 .01 0001
GRAIN SIZE - mm,
o 3 % Gravel % Sand % Fines
) Coarse Fine Coarse  Medium Fine Sitt Clay
O 37.3 17.8 i32 58 17.5
- 22 1.8 8.4 13.9 376
Jas 1.6 4.1 19.5 74.3
SOIL DATA
SYMBOL SOURCE SASg LE D?g?” Material Description USCs
O Bl G735 CGravel, sand and plastic silt GM
[ B2 223 Sandy silt MH
Py B3 6.75 Plastic residual silt MH
FaX Cﬁe,ﬂt: Joe & Kristen Souza
s Project:  47-079 Kamchameha Hwy
Applied Geosciences, LLC ProjectNo.: _ SRS§00108
Tested By: SW Checked By: HB

Figure Bl



LIQUID AND PLASTIC LIMITS TEST REPORT

6C - ! "
Dashed line indicates the anproximate L
upper Bmit boundary for natural solls ’

50§ / .

A0 |
s
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D //
z S .
//
e
% 30— 7 P
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e
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3

s

B,

2
P
i

"

b oy DL BEM o O
!
o !
0 10 20 30 40 50 80 70 80 80 100
LIQUID LIMIT
SOIL DATA
NATURAL
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY
SYMBOL SOURCE NO. CONTENT LIMIT LIMHT INDEX uses
%} {%) (%} (%6}
L B2 2.23 30 33 68 33 MH
[ | B3 6.75 38 39 75 36 MH

7\ ‘ Chient:  Joe & Kristen Seuza
a— E Project: 47-079 Kamehameha Hwy
Applied Geosciences, LLC f Project No.:  SRSS00108

Tested By: SW Checked By: HB

Figure B2




Direct Shear Tests: B3 @ 6’

-0.012 6000 Results
C, psf 710
0008 e 1 &, deg 37 e
~ 2 Tan(s) 0.76
4
=
e D004 fred 3 L 4000 —
= 5
Té it 2 / / 2:
ke g I /N — §
8 ) 2
B B e -] 2000 / g -
=
Y /
0.012 ¢}
0 1.5 3 4.5 6 [ 2000 4000 BOGO
Strain, % Mormal Stress, psf
se00 »\ Sample No. 1 2 3 4
/ 4 Water Content, % 4.0 400 387 382
2500 B Dry Density, paf 80.9 83.2 $3.9 84.8
/ 2 | Saturation, % 9.4 93.5 91.9 92.4
2000 ™~ —t3 | & | Void Ratio 13915 13267 13059 12813
L3}
o Diameter, in. 240 2.40 2.40 2.40
E“j / \ Height. in. 1.00 1.00 1.00 1.00
7 tew / ~ Water Content, % 44.2 42.6 41.3 41.0
2 / \ ™~ 2 Dry Density, pef 81.6 84.0 84.8 85.9
B 00 - 8 | saturation, % 999 1013 998 1014
7 I | Veid Ratio 1.3723 13034 12828  1.2539
Diameter, in. 2.40 2.40 2.4G 2.40
500 Height, in. 0.99 0.99 0.99 .99
Normal Stress, psf 701 1463 2105 2807
o Fail. Stress, psf 1298 1727 2266 26G3
o 1.5 3 4.5 6 Strain, % 2.9 2.9 23 33
Strain, % Uik, Stress, psf
Strain, %
Strain rate, in/min. 0.04 0.04 (.04 0.04
Assumed specific gravity = 3.1
'A‘ Ciie-nt: lae & Kristen Souza
A— Project:  47-079 Kamechameha Hwy
Applied Geosciences, LLC Project No..  SRSS00108

Tested By: SW

Checked By: HB

Figure B3
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