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Project Location

The project area is locatad 11 miles ESE of Baunakakai. The land aves
abuts the highway to the north and extends southward to the sea. Immediately
to the west are the remaing of two joired fishponds, Kaunaliko'oku and an
unnamed pond extending o the south. Adjoining to the east, is Puhaloa

Pond.

Area Descristion

The beach and nearshore area are approximately 1000 feer in length
bearing generally east to west. Sand extends from the berm to the low
water mark along all gave the westerly 100 feetr and the easterly 100 feet.
To the west sandy wmud and rocks fo 159 diameter are present and in the
eastern extremity debris, mud and a lesser amount ¢f sand extend to the
high water mark., The easterly wall of Wehelau'ulu pond is partially
exposed near shore at low water and mangroves have begun to grow along the

top of the wagll approximately 30 feet from shore, The proiect ares



continues 100 feet eastward to and along the western wall of Puhaloa Fisgh

Pond. The pond walls vemaining ave not exposed at low tide.

The Project

Application has been made to enhance the area by removing debris mud,
sediment, silt and coral rubble out té the seaward extremity of Wehelau'uiu
pond and along the westerly wall of Puhaloa Pond. This would be accomplished
by dredging to an average depth of 4 feet,

Spoiling of the dredged material will be accomplished by removing the
waterial to adjacent property lying to the east controlled by Manawai
Corporation where it will be allowed to leach and subsegquently remain as
fill, or be disposed of as otherwise directed by B.L.H.R.

The size and nature of the material to be removed indicates that it mav
make good Fill material. The topography of the spoiling avea shows it to
be of slightly less elevation than the berm and 2 good distance mauka., It

is therefore doubtful that the material will rerurn to the sea.

Impact of Dredzing

Some 30,000 cubic vards of sediment, debris, coarse sand, basaltic
pebbles and coral rubble will be removed, The envircument of the nearshore
area will no longer be that of a muddy flat area. Presently this ares
supports few fishes and crustaceans., ERemoval of the sediment, etc. mav
very well be beneficial as it will provide a deep water vefugium in an
almost featureless dead coral shelf, Additionally the undesirable swimming,

wading ete. conditiocns which currently exist will be remedied. *

Impact of Material Disposal

Disposal ie to be made mauka of the shoreline. 7The size and nature

of the dredged material indicate that it could remain zs £i11 material,



There appears to be little chance of it returning to the sea even in heavy

rain conditions.

Impact of Dredgiung on Historical Bites

3

Restoration of the beach area is not likely to have any detrimental
effects on sites of historical/archaeological value. The Bishop Museum
has offered to make peviodic checks during trhe dredging operation to
insure propey handling of any valuable material. This ig, however, thought

to be a most unlikely oveccurrence.

Adverse Environmental Effects which Cannot be Avoided Should the Proieclt be

Implemented

No permanent adverse effects of the proposed beach improvement praject
are anticipated. Conditions conducive to increased marine life populations
are likely to result. Sediment settling rate analysis indicates that 99%
of the fine sediments encountered will settle within 6 hours, 92.5%7 within
minutes on site. Some turbidity will result over z longer period due to a
small percentage of organic fines, this however reprasents lessg than 1% of

the &total.

Alternatives to the PFroposed Action

By foregoing the proposed project the area could be left as is, and

silting and debris accumulation might continue. This action would result
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in the complete filling in of portions of the area. This would oceur over

have taken root on
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the east wall and the fish pond immediately to the east has been fiilling in
and aerial vhotographs show that approximately half the area has filled in
12 years., Acceleration of this process is experienced as move mangroves

take root and hold the zedimens.



-dp-

Mangroves are also in competition for nutrients in the water which are

food sources for other marine biocta.

The Relationship Between Local Short Term Use of Man's Envivomnment and the

Mzintenance and Enhancoment of Long Term Productivity

Partial vestovation of the nearchore area and the cleaning up of the
environment to the east {to the adjacent fish pond wall) are the basis for
both short and long term recreational usage. - Further the enhancement o
the dead coral reef flat and its maintensnce in an improved condition, may
offer habitat area to additicnal speciles of mavine life., Placement of low
wall, similar to existing fish pond walls, across the gap that exists from
the west wall of Puhaloa pond to the cast corner of Wehelau'ulu pond will
Limit the introduction of new sediment to the area and is recommended.
This will help preserve the improved environmentsl condition of the aresa.

Any Irreversible and Irvetrievable Commitments of Regources Which Would be
invelved in the Proposed Action Should it be Implemented

30,000 cubic yards of fill material will be comeitted to utilization

in adjacent land areas.



Overall Conclusions

i. In light of sediment sampling and analvsis turbidity wiil be
minimal and %9%% of the sediments will settle in & hours or less. On the
average, currents of 10 em/sec, will moveportionsuf 6.57 of the sediments
a maximum of about Z miles.

2. Few if any adverse effects to mavinme life may be anticipated in the
general area of the dredging site; to the contrary, positive effects mav
regult,

3. An enhancement of the beach area will provide increased uge
opportunities for a multiplicity of recreational purposes.

4. There ig no evidence that long range adverse effects will result.

5. The remcval of all the sediment debris and wud out to about 350 feet
7ill help prevent its transport into the deeper nearshore recreaticn area.

6. The total amount of material to be removed has besn reduced from
approximately 90,000 cu. vds. to approximately 30,000 cu. vds. This results

in sizeable reductions in total time, turbidity and spoiling requirements.



Appendix

1. Nevin, Charles (1946}, Competency of moving water to transport debris,
Bulll Geol. Soc. Amer., Vol. 537, pp. 6531-674,

2. Qurrent Data; personal communication, Dr., Klaus Wyrekd, July 1972,
Curvent estimates on gife and integrating current meter observations
5. E. Melokai. August 1966 - Dr. Robert Harvey.

3. Marine life data, Murphy, Garth, Ph.D. At site, July 1972,

4. Bediment data, Hydrophysics Corp. On site, July 1972 - 115 jetting

stations, 7 sediment samples,
5. Communication with local residents and fishermern.

6. Historical considerations: personal commmication, Dr. Emorv, Bishop

Museum.

7. Molokail Studies; Preliminary Research in Human Ecology,
Henry 7. Lewis, 1270

8. Endangered Hawailan Archaslogoical Sites Within Maui County;
Kenneth P. Emory, Robert J. Hommon, February 1972.

9. Molckai: A Site Survey, Catherine C. Summers, April 1872,

* Fish Counts =~ three 4" Barracuda less than ten IAO Pranesus
Insularum & less than ten Surgeon Fish, widely scattered,



EFFECT ON MARINE LIFE

Apart from the localized effect of the several old fish ponds in the
area, the substrate is a typical leeward dead coval reef type. The reef
is wide. It is almost without relief for at least 500 vards offshore of
the proposed dredging avea. Identical habitat ewtends at least 500 yards
east and west of the proposed excavation.

Though the bottom is unrelieved with regpect Lo vegetation, there are
patches of coral sand: but these are generally thin. A4n occcaszional
foothall-sized piece of coral rubble supporting benthic algae can be found,
and more rarely patches of benthic algae growing directly on the sand sccur,

Visibility is poor owing to wave disturbance of coral fines, This is
apparently the normal condition when high tides cccur during the dav.
{S8ecchi disc readings are maximally 5 feet.}

Dead coral reef flats with no relief are not favorable habitats for
most Hawaiian fishas. This, combined with the poor vigibility, accounts
for the failure to see any fish during the survey except for small {lessg

than three inches) surgeon fish associated with the corasional coral tubble.

ey

Inside the "pond” the bottom is fairly hard tervigenocus sand with
occasional patches of benthic plants. There must he a fair amount of fresh
water seepage as the salinity along shore is depressed {3Zo/oco). A few

adult Tac (Pranesus insularum) were seen in the pond arez, and three 49

barracudas {Sphvraena barracuda) were seen just west of the pond,

Interviews with shoreside residents suggest that mullet are occasionally

B

taken on the coral flat, and that a few octopuses {erronecusly called sguid)
are taken in the generazl area.

It is difficult to project any adverse effects to marine Yife from the

proposed excavation, Fines are almost absent from fhe sediments in gquection,




and even 1f they were present, the near absence of silt-sensitive organisms
such as corals would suggest that there would be little damage, even of a
temporary nature. The proposed excavation might, in fact, be benaficial as
it would provide a desp water refugium in an otherwise 2almost Festureless
dead coral shelf., Fishes might take refuge there during low tide and
forage over the flats during higher tides. This appears to happen in

Kaneche Bay following the creation of small channels.



SEDIMENT ANALYEIS

A total of seven sediment samples were taken in the area to be dredged,
Samplings were spaced across the area to vield a concept of (1)} the lateral
distribution of the present sediment and (2} the mode and dirvection of
sediment transport through the region.

Regults of this sediment analysis indicate an average of 7.5% fine
grainsg with the median being larger in the cozvse to medium silt vange. In
90 minutes, 753% of the fine material settled one foot. In less than 12
bours all the particles that will settle under lab conditions will have
settled., The remainder was less than 1% of the sediment and this fraction
will remain suspended in the water.

{a) Current measurements.

Ubservations on the site and previous messurements along the coast
{5 miles west) just outside the reef are in close agreament and show a
predominant current of 10 cm/sec setting to the west. Tidal currents
fluctuate in east-west directions. Currents of 10 ecm/sec will hold in

suspension pariticies of legs than 0.06 mm dizmeter {(Wevin, 1946},

Conclusion

All of the coarse sediments (92.5% of total) will be redeposited within
minutes at the dredging site. Approximately 6.5% will be caught up in

coastal eddies and will form flocculent precipitates that will cause

i)

gsettling to the botiom within & hours.
The remaining 1%, composed of colloidal material and srganic debris,

L it decomposes weeks after leaving the

i

will remain in suaspension unt

Molokal avea.



SEUIMENT ANALYSRIS

Introduction

A total of seven sediment samples were taken in the project area. The
sampling was distributed in such a way as to vield a concept of (1) the
lateral distribution of present sediments and (2} the mode and direction of
sediment trangport through the region.

All samples were dried and vun through 2 series of sieves to determine
the distribution by weight percentage of the various grain sizes down fo
4 phi (0.062 mm diameter}. The fine fraction, below & phi, was then analyzed

in settling columns, using colorimetric testing for turbidity in a centrifuge.

Results

The weight percentages of various grain sizes in seven samples are
listed in the Appendix.

In the coarse fraction, samples 1, 2, 4, and 6 were found to consist of
50% or more of very coarse sand, granules, and pebbles. Samples 3, 5, and
7 are somewhat finer, but the median is still in the coarse to medium sand
range.

The fime fraction {smaller than 4 phi) comprises an average of 7.5% of
the samples sediments. The maximus percentage of fine grains was in sample
3 {10%) and the minimum was sample I (5%).

The grain-size distribution within the fine fraction is very similar
for a1l samples. The median is in the coarse to medium silt vange. Sample
4 was chosen for more detailed testing in a setvling tube because it had a

. The histo-

5]

size distribution very close to the average for all the gample

7

gram and cumulative curve of sample & is shown in Figure 1.

e



Figure 2 ghows the ragulte of gettling tesgts on Sample 4. The curve
shows that over 50% of the fine material {over 96% of the total sediment
settles one foot in lessg than 15 minutes. In 90 minutes over 75% of the
fFine material {and over 98% of the total sediment) has settled one foot,

In less than twelve hours all the particles that will settle in 2 stable
water-filled column have settled, the remalning less than 1% of the sediment
will stay in suspension in the water,

The fine fraction of Sample 4 was also soaked in concentrated hydrogen

peroxide {H50,)} to dissolve and remove the organic material. Tt was found

P

that about one-half the fine fraction was composed of organic debris.
Current measurements on the site, and measuvements taken eavlier by a

current meber at ancther site on the same coast are in cloge agreement and

show a predominant current of 10 cm/sec to the west along the coast. An

fotn

additional current, caused by tides and averaging sbout 20 comiseec, fluc-
tuates east and west depending on the segment of the tidal cyecle.
Laboratory and {ield ztudies have shown that a current of 10 em/fsec

will hold in suspension particles smaller than 2.5 phi {(Hevin, 19463,

All the coarse fraction of the sediments {over 92.5%) that {g stirred
up will be vedeposited within minutes right at the drvedge site. The remain-
ing sediment will, theovetically, be held in suspenszion by the current and
carried out fo the open sea where, in the absence of neavshore curvents, it
would be redeposited,

In practice, however, about 6.5% of the sediment will be caught in
eddies and will form flocculent precipitates that will casuse it to sertle

to the bottom within six hours. During this time ir will settle primarily



on the property of the applicant and that of the adiacent owners to the
west. These latter are in full agreement with the project.

The remaining 1% of the sediment will be composed of colloidal material
and organic debris that will remain in suspension in the water until it

decomposes weeks after leaving the Molokai area.
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John H McAuliffe Jr & Associates, Inc.

Architects & Plannars ROGM 577, ALEXAMNDER YOUNG BUIDING - HONOLULU, HAWAI 98813 - PHONE 531.539)

John H. Mchulitfe, Je, AlA Susersy Kato AlA Richard K. Nagsshima

PREGIDENT VICE - PRESIDENT FLANMER

PROJECT BSUMMARY

Application for Restoration of Shoreline

MANAWARL, MOLOKAT

Manawal Corporation is the owner of 29.22 acres located

at Manawail, Molokai.

The Corporation is presently performing site work for the

commencement of development of an approximate 300 unit fee

condominium project called "Wavecrest”, upon the westerly 10 acres

of the property. The first increment will be 54 units.

The structure will be three story, having a wood shingle

roof, wood exterior and drywall interior, with the first floor

of wood elevated above ground.

Wavecrest Development Characteristics

E‘B

Shoreline Restoration

{a} Gur application and the Environmental Impact Statement
called "EISY, of July 26, 1%72 indicates that our primary
and only purpose iz to clean up the shoreline.

b} The E.I.8. points ocut that regardless of the method

of removal of the material turbidity (during the estimated

work period of 90 davs) will be minimal and within acceptable
limits since 92.5% of sediments will be redeposited within
minutes at the work smite. 6.5% will settle within & hours

and the remainder 1% will suspend until it naturally decomposes.



{c}) The present muddy, smelly,unuseable shoreline will
be cleaned up.

{d} A shoreline of positive values, esthetically,
environmentally, and functionally will be created for the
public.

{e} The work of cleanup will not disturb any present
bird or fish life in the area which ls now nonexistent
or slight in that regard.

(£} The clean up will not affect any factor in respect
to historical or archeclogical considerstion.

{g} The restoration may offer habitat area to improve
species of marine life not now in evidence,

(h} A ghort stone wall below low water mark from the
easterly end of the work area will assist in preserving the
restored shoreline against the introduction of new sediment
from offshore. This will help to avoid future maintenance
because ¢f the general mud f£lat condition on the shoreline
of Molokal,

(i) Not more than 30,000 cubic vards of material will be
removed rather than the original estimate of 90,000 cubic vards.

{93 The depth of removal is only to be as feazible to remove
the mud and debrisg deposited over the natural shoreline as

it existed prior to the severe ercsion of mauka land. Within
about 125 feet of the shoreline the excavation area will
gradually go to a minus 7 feet and taper back to about an
avaraﬁé depth of 3.5 feet for the remainder clean up of the
overall 350 feet offshore. This profile can act as a

5;1@1&@ bagin f@x 9@3%1319 future maintenance of the restored
area,

2. Spoil Area

The material {unless ctherwise directed by the DLNR) will be
wasted upon our land in the 19,22 acre area easterly of the
Wavecrest 10 acres, shown upon the drawing to our application.
The material is of a kind which may satisfactoril y remain as £ill

without any probability of eroding back into the sea. The material

will ke evenly sgpread @0Y1ﬂachgnaﬁf salt content and the area

-

i
3
§



ST
iy,

planted with a grass as soon as practicable. Spreading only
30,000 cubic yards maximum over 19,22 acres will minimally affect
existing grade and will not significantly alter existing drainage

patterns.

3. Public Access €0 the Beach

The Master Site Flan for the Project specifically sets aside
a six foot public pedestrian way from Kamshameha V Highway to
the seashore upon the Easterly side of the Proiect. There is
no present public right of way in the_area, The pedestrian way
will lead only to a mud flat and unuseable shoreline unless our
Restoration Application is approved. The pedestrian way will
be set aside permanently in our subdivision map or conveyance of

deed or easement as the State or County may direct,

4, Gradin

The grading plan for Wavecrest provides that finish grade will
not exceed at the buildings more than about 1 foot above existing
grade. We will basically coreate an earth balance on site by the
removal and relocation of about 12 inches of topsoll, with a
possible small guantity of Fill as necessarv for landscaping
PUrposes.

We do not reguire any of the spoil material for our Froject.
It is ﬁngatisfaét@ry material until leached, and in any event the
buildings will be under construction much before ocur Restoration

Application is hopefully approved for the offshore clean up.



5. Drainage

There are no natural drainage courses across any part of
our 29.22 acres which will be materially affected by the offshore
clean up and the wasting thereof in the spoil area. No drainage
structures or system is being installed on shore.

There ig an sxisting natural drainage channel upon the
Westerly edge of our Project which disgcharges Westerly and
downwind therecf. We will not alter its natural flow line. On
our side of the channel we will protect our proiect against a
possible rupture of the channel as has historically occurred.
This will enhance preserving the shoreline clean up from future
deposit of mauka erosion.

Surface runoff will occur substantially as in its present

condition except any ponding area will be beneficially eliminated.

6. Landscaping

The plan is to plant a maintained lawn to high water mark
which will be attractive and effective against erosion from present
surface water runoff at the seashore.

Trees and shrubs will be generally located in harmonicus

groupings compatible with the open space guality or our Proiject.

A
MoAULIFFE,

Bugust 14, 1972
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