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INTRODUCTION AND PURPQSE

Plans for the Punalu'u Resort, located in the Ka'u District on the Island of Hawaii, presently include the
development of golf courses and construction of residential and commercial structures. The projact
area fronts on approximately 3/4 of a mile of ocean shoreline between Punaiu'y Harbor and Ninole
Cove. In addition to the marine environment, the shoreling of the resort praperty containg several
coastal ponds,

None of the project plans call for direct alteration of the actual shoreline. ar infilling of any of the
ponds on the project property. Therefore, construction of the proposed project should not invaive
direct changes of the physical components of the marine environment. The patential exists, however,
as it does in all development situations that the changes in land uses may induce effects to the
chemical and biological aspects of the marine environment. Changes In land uses may aller access,
causing usage of the area by humans to vary, either through consumptive (i.e. fishing) or passive
uses. Construction and aperation of the devalopmant may cause alteration of chemical matarials that
reach the marine and aquatic environments through runoff and groundwater leaching. These
chemicals are routinely used for fertllization and pest control. Because of the concern for maintaining,
of @ven improving, the present level of environmental quality in the marine envirgnment, it has besn
deemed essential to institute a marine monitoring and mitigation plan. The purpose of this document
is o present the objectives and methods for this plan.

Objectives

The cverall goal of the proposed marine environment maonitoring program is 1o evaluate If activities
related to the construction and operation of the Punalu’u Resort cause changes sufficient to promote
the aiteration of water quality and biclogical community structure.  Specific information on which the
monitaring plans are based was obtained from the "Final Environmental Impact Statement (FEIS),
Punalu'u Resort” dated April 1988,

Specific objectives are:

1} To establish a baseline set of water chemistry parameters that delineate the presently oecurring
envircnmantal conditions in the ocean offshore of the proposed development. Chemical composition
of the environment will be evaluated by analysis of paramaters specified by State of Hawaii,
Depariment of Health water quality standards {Chapter 11-54 511-54-06 (]}, as well as several other
parameters that are not listed by DOH, but provide important information. Only very limited data
relating to water chemistry were collected during surveys associated with the Punalu’u Resort FEIS.
Thus, the information collected during the monitoring program will represent the earliest records of
water chemistry paramaeters.

2) To establish a comprehensive guantitative and descriptive basaline of biotic communities in the
nearshore marine environment. All methods used to assemble the basaline will incorporate criteria
listed in DOH water quality standards (511-54.07 (3)(D)). Marine biclogical data collected lor the
FEIS was limited to species checklists with only descriptive astimates of organism abundance. In
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Qrder to establish a menitoring program with meaningful comparative capabilities, biological
community structure will be analyzed in a quantitative manner.

3) To evaluate the degree of natural stresses (sedimentation, freshwater input, ete.) that influence
nearshore marine communities in the vicinity of the proposed developmeant. Typically, the
composition of nearshore communities is intimately associated with the magnitude and fraquency of
these stresses, and any impacts caused by the proposad shoreline modification will be superimposed
on natural environmental factors. Therefore, evaluating the range of natural stress is a prerequisite for
assessing the potential for additional change to the marine enviranment awing to shareline
modification.

4) To determine if water chemistry and blotlc community structure (based on quantitative data bases)
change during the construction and operation of the Resort beyond the range of natural varlability,

5) it environmental changes are noted as a result of construction, or resort operation, o suggest
mitigative measures to minimize impacts, based on the characteristics of the emvironmeant determined
by the baseline.

Monitoring Schedule

The monitoring program will cover the pre-, during-, and post-construction periods. Thae
precansiruction monitoring phase is designed to establish the existing character of the marine
envirgnment, including aspects of temporal (seasonal) and spatial variability. The characterization
will include quantification of both water chemistry parameters that define water quality, and biotic
assembiages. In addition, preconstruction monitoring will serve to evaluate the degree of natural
stresses (sedimentation, wave scour, freshwater input, etc.) that influgnce the nearshore marine
envirgnment in the area that could be potentially influenced by the proposed project.

The intent of the during-construction phase of monitoring is to determine if. and to what extent,
construction activities are perturbing environmental processes beyond the envelope of natural
variability established during the preconstruction phase. Monitoring will accur frequently enough to
allow mitigative actions to be taken to reverse any identified perturbations before such changes cause
permanent or irreversible impacts.

Following completion of all construction activities, the following 12-month interval should constitute
the post-construction period. The purpose of the post-construction phasa of maonitoring is to identify
it operation of the Resort is causing aiteration of marine environmental parameters that require
mitigative measures. If results of post-construction surveys indicate that there are no adverse effects
from the project after the 12-month period, it is suggested that monitoring frequency is reduced to a
routine maintenance level. If, after one year, monitoring results indicate effects that are considersd
negative to the envircnment, pest-construction monitoring should be continued.



OUTLINE OF WORK
|. WATER CHEMISTRY

A. Paramaters - A baseline set of water chemistry parameters will be established that delineate
the present environmental conditions of the nearshore ocean offshore of the site plannad for
Resort development. Chemical compesition of the environmant will be gvaluated by analysis
of all parameters specified by State of Hawaii, Department of Health water quality standards
(Chapter 11-54 511-54-06 (3)), as well as several other parameters that are not listed by DOH,
out provide important information.  Specific parameters include total nitrogen (TN), nitrate
mtn:."%n (NC5'). ammonium I:NHd }. total phosphorus (TP). orthophosphate phosphorus
(POLT) dlasﬂlved silica (Si), salinity, turbidity, chlorophyll g, dissolved oxygen, temperature
and pH This range of parameters includes those that are sensitive to alteration of
groundwater dynamics. and sediment input. Particular attention will be given to evaluating the
influence of groundwater and pond water entering the maring environment, as these inputs
may be critical in altering biotic assemblages in nearshore marine environments.

B. Sampling Sitas - Water samples will be collected along three transect stations oriented
perpandicular to the shoreling off the proposed Resort, as well as a fourth contral transect.
One staticn will be located in Punalu’y Bay off of Punalu'u Beach Park: one station will be
located in Ninole Cove; and one station will be located off the central region of the property
(see Figure 1). The conirol site will be selected so as to be physiographically similar to the
project area, but spatlially removed from the effects of the proposed construction. Such a
contrel should delineate if any observed environmental changes are caused by inherent
natural variability or resort-related activities. Wherever feasible, location of transacts will ba
selected to intersect any visible areas of groundwater or pondwater efflux along the shoreline.
At each transect, water samples should be collected at approximately 7 locations ranging
from the highest wash of waves in the intertidal zone, to approximately 500 m offshore, As a
key interast cancerning project impacts deals with effects from shoreline amissions. sampling
should ba concentrated in the shallow nearshore areas where effects would be mast
noticeable. A suggested sampling scheme would Include collection at distapcas of
approximately 0.1, 1, 5, 10, 50, 100, and 500 m from shore. Where water depths are greater
than 1 m, surface and bottom samples should be collected; surface samples should be taken
from within the upper 2 cm of the water column, bottom samples should be coilacted within
0.5 m of the seafloor. Such a sampling scheme, which allows scaling of water chemistry
parameters to salinity, has been established as an effective method of determining not only
changes In groundwater discharge, but whether additional chemical sources on land are
contributing to material input to the marine environment (Smith and Atkinson 1990, Dollar and
Smith 1988). This methodology also eliminates the necessity of repetitive sampling at the
same tidal state in order to compare temporal variability. In addition, the sampling scheme
allows for determination of spatial variability of chemical constituents within the harizontal
range of the survey (across the reef), and with respect to vertical stratification.

€. Sampling Methodology - Water samples for nutrient analyses should be collected in the field in
acid-washed polyethylens bottles. Analysis for total N, total P, NH, *, PO, ¥ NO," - NO,”
and 5i should be performed according to standard methods for saawatar analysis qﬁh-u:kland



and Parsons 1968). Turbidity should be determined on subsamples fixed with HgCl to
terminate biological activity using a nephelometer. with results reported in nephelometric
turbidity units (NTU), Chl. 3 should be measured on particulate material collected from
filtering at least 300 mi of water through glass fiber filters: plgments an filters should be
exiracted and assessed flucrometrically. Salinity should be determined using a laboratory
salinometer with a readability of at least 0.001%/00. In-situ measurements should includa
dissolved oxygen and water temperature using fleid meters with readabilities of 0.01
milligrams per liter (mg/1) and 0.1° C.. respectively. pH should ba determined In the fiald with
a meter with a readability of 0.1 pH units.

0. Sampling Fraquency

1. Preconstruction - For the preconstruction monitoring phase, water chemistry analyses
should be conducted gquarterly for an annual cycle prior to initiation of any construction
activity. Guarterly sampling should provide adequate information on temgporal (seasonal)
variability, In order to delineate the optimum range in parameters, sampling should be
blased toward “extreme” situations, Such situations should include summer perlods of low
rainfall, and spring tides (minimum mixing in the nearshore zone), and winter periods of
heavy rainfall and runcff. Such a sampling regimen should provide mean values of water
chemistry parameters that encompass the range of environmental variability.

2. During-Construction - During construction of the Resort facilities, water quality monitoring
survays should be carried out bimaonthly (every 2 manths).

3. Post-construction - Following completion of all phases of the construction process, a water
quality monitoring survey should be performed within 1 month. For the remainder of the
year constituting the post-construction period, surveys should be performed quarterty,

Il. REEF STRUCTURE AND BIOTA

A. Barameters - Descriptions of marine biological communities presented in the FEIS indicate
refatively depauperate assemblages in Punalu'u Bay and Ninole Cove. The physical and biotic
structure of the reef environment in these areas, as wall as further affshore, should be
avaluated by establishing a descriptive and quantitative baseline of benthic reef communities.
Key components of reef communities includes hermatypic and soft corals, benthic algaa,
motile macroinvertebrates, reef fish, sea turtles, and substratum type. Community structure

data will also serve as a baseline for evaluating actual changes that oceur during and after
constructicn.

8. Sampling Siteg - The initlal phase of the proposed menitoring program should include
gualitative reconnaissance surveys covering the entire area fronting the Resort property
between Koloa Beach and Punalu'u Harbor. from the shoreline out to the normal limits of
Hawaiian coral reef formation (approximately the 20 m depth contour). Thesa reconnaissance
surveys should be useful in making relative comparisons between areas, identifying any
unigue or unusual biotic resources, and providing a general picture of the physicgraphic



structure and benthic assemblages occurring throughout the region of study. Following the
gualitative survay, at least 4 quantitative survey sites should ba selected, A likely placement
for the biological transect sites will raplicate the water chemistry sites (Punalu'u Harbar,
Ninole Cove, the central area of the resort property, and a control site). At each survey site.
transects should be established in each rapresentative zone of the reef environment from the
intertidal to the deep reef slope. As existing data in the FEIS is limited to shallow areas within
Punalu'u Harbor and Ninole Cove, exact determination of the zonation pattern will be
astablished only after reconnaissance surveys.

C. Sampling Methodology

1. Banthos - A recommended method for quantitative benthic surveys is a photo-quadrat
mathod. This method involves stretching a transect line over the reef surface between two
and markers. Transects should be at least 50 m long, and should be oriented parallel to the
shoeeline, A quadrat frame, with minimum dimensions of 1 m by 0.68 m, is then sequentially
placed over 10 random marks on the transect line so that the line bisects tha long axis of
the frama. At each quadrat location a golor photograph records the segment of reef area
enciosed by the quadrat frama. In additlon, a diver knowlaedgeable in the taxonomy of
resident species visually estimates the percent cover and occurrence of organisms and
subsgtratum tyvpe within the quadrat frame. Mo attempt should be made to disturb substrata
to observe organisms. Following the period of field work, quadrat photographs are
projected onto & grid and units of bottom cover for each benthic faunal species and bottom
type are recorded. Resulis of the photo-quadrats should be combined with the in-situ
cover estimates, and community structure parameters (percent cover, species diversity)
are calculated. This photo-quadrat transect method is a modification of the technique
described in Kinzie and Snider (1978); it has been employed in numerous fleld studies of
Hawailian resd communities {e.g. Dollar 1979, Grigg and Maragos 1974, Grigg 1983), and
hag proven o be particularly uselul for quantifying coverage of attached benthos such as
corals and macrothalloid algae. and large epifauna {(holothurians, echinoderms). Particular
attention should be given to characterizing benthic algal abundance. in support of the sea
turtle habitat assessment program.

£. Reef Fish - Quantitative assessmant of reef fish community siructure should be conducted
in conjunction with the benthic surveys. One method of cenducting fish survey is as
follows: As the benthic transect line is being laid along the bottom, all fishes observed
within a band approximately 2 m wide along the transect path are Identlfied by species
name and enumeratad. Care |3 taken to conduct the fish surveys so that the minimum
disturbance by dlvers |s created, ensuring the least pessible dispersal of fish. This transect
method is an adaptation of techniques described in Hobson (1974).

D. Sampling Frequency
1. Preconstruction - In contrast to water chemistry parameters, which can vary substantiaily

on time scales as small as howrs or days, benthic communities are generally not subjact to
short term temporal fluctuations. For this reason, wo sampllngs, one in the summer and
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one In the winter, should be sufficient to provide a preconstruction baseline
characterization of reef communities.

2. During-Construction - During project construction, biatic community struciure monitoring
should be conducted at least twice yearly. If substantial changes to water chemistry ara
noted during this phase of monitoring, annual biotic structure monitaring should be
increased to quarterly until it is established that chamical alteration is not responsibie for
alterations of community structure,

3. Post-construction - Following completion of all phases of construction, a benthic
manitoring survey should be performed within 2 months. A second post-consiruction
survey should ba performed after an additional time Increment of 6 months.

ll. SEA TURTLES

A. Survey Qbjectives

The Punalu'u area of Ka'u has been cited as an important foraging and resting enviranment for
the threatened Hawaiian green sea turtle (Chelgnia mydas), and a nesting area for the
encangerad hawksbill turtle (Eretmochelys imbricata) (Balazs 1979, MNaughton 1988). In order to
quantify turtle abundance, delineate habitat usage, and attempt to determine if behavior is

modified as a result of development, a turtle monitoring program will be established and carrigd
out,

B. Sampling Araa

Deocumented observations of turtles indicate that turtle foraging takes place in the inner reaches
of Punalu'u Harbor, where luxuriant growths of banthic algae accur. Results of other surveys
arcund the Hawaiian Islands suggest that daytime turtle resting habitat Is often the undercut
ledge at approximately the 20 m depth contour. For the present survay, the entire area fronting

the Punaiu'u Resort will constitute the area of Investigation (total survey area = approximately
1000 m of shoraline),

C. Sampling Methods

Turtle abundance and behavier in shallow shoreline areas of Punalu'u Harbor and Ninole Cove
will be assessed by divers swimming from shore in a search pattern designed to cover the entire
innar shoreline area. If practical, outer reef areas will be surveyed with battery powered dlve
scooters, or tow sleds. \While accompanied by a surface escort boat, divers in tandem will
traverse the offshore area fronting the Resort property out to the 20 m depth contour, On
sighting a turtle, divers will note approximate location of siting, carapace length, sex, bahavior,
and any distinguishing characteristics (tags, tumors). On reaching the terminus of the transect,
the route and procedure will be repeated in the opposite direction. While divers are traversing
underwater, the boatman will note any surface sightings. A collaborative eflort

of the turtle surveys and benthic reef surveys will invelve characterization of algal resources.
Reef surveys will identify and quantify algal species distribution and abundance.



D. Erequency

. Preconstruction - Turtle surveys should be conducted quarterly for a year preceding
construction, If, after several surveys it is agresad by Mational Maring Fishearies

representatives that turtle populations and habitat usages have been adeguately defined,
further preconsiruction surveys may be sliminated.

2. During-construction - During construction of the Resort, turtle surveys will be carried ocut
quarterly (every 3 months). Monitoring will be increased to bimonthly (every 2 months) if
substantial changes are noted in water chemistry parameters associated with construction.

3. Post-construction - Following completion of all construction, a turtle survey will be

conducted within 2 months. A second post-construction survey will be conducted after an
intarval of six months.

MITIGATIVE MEASURES

The best mitigative measure for ensuring that there are no adverse environmental impacts s proper

planning prier to any construction. Speciflc criteria which should be addressed in the planning
phases are;

I

1} All grading plans should conform to State and County requirements limiting the amount of land that
15 exposed to erosion at any one time. [f possible, schedules for grading should minimize the time
when land is exposed during the winter season, when heavy rainfall is most pravalent.

2) Planning should eliminate the placement of lights around the Resort area that are visible at night
from the beaches known as Hawksbill turtle nesting sites.

1) All fartilization and past control practices should be coordinated and carried out by trained
pergonnel familiar with “"best management practices” for golf course and landscape maintenance.

The analytical methods proposed for the monitoring program are designed with the intent of being
able 1o identify material added o the marine environment from extraneous sources {l.e. other than
natural inputs), at levels lower than are likely to cause significant alterations to asither water quality or
marine community structure. As a result. the monitoring pragram should function as an “early
warning® indicator of potentially stressful situations. If monitoring results indicate that material is
being added to the marine environment as a consaquenca of construction or operation of the
proposed development, mitigative actions can be undertaken. [n the construction phase, the most
likely cause of perturbation is erasion and runoff associaled with exposure of soils during grading. As
this phase is essentially a "one-time” event most mitigative measures involva the planning stages. In
the operational phase, the mast likely cause of impacts would be leaching of chemicals to
groundwater or stream flow with subsequent discharge to the coastal ponds and nearshore ocean.
Manitoring methods are specifically sensitive to addition of fertilizer nutrients (nitrogen and
phosphorus), and excess materials can be detected at extramely low levels compared to naturally



occurring concentrations in the marine environment, Any detected throughput of fertilizer nutrients
that is responsible for changing water quality, or marine community structure, should trigger a
cessation of tertilization until the causative factors are identified, In this casa, mitigative measures
would invelve scaling down application rates to match uptake.

DATA REPORTING

Following the commencement of the monitoring program, a written report will be prepared quarterly.
Each report will contain all cumulative data collected to that point in the program presented in tabular
form along with appropriate graphic representations and explanatory text. Geometric means and
mdividual measurements of water quality will be analyzed for compliance with DOH Water Quality
Standards by comparison to specific criterla for open coastal waters. During the construction and
post-constructlon phases, water quality data will be compared to preconstruction data to determine if
there are changes occurring beyond the ranges identified during the baseline survays. If data analysis
reveals that there is augmentation to chemical constituents as a result of construction, interpretation
will be made as to the detrimental potential of the increased values. If the evaluation is made that
there is potential for cerimental changes. mitigative measures will be suggested.

Community structure parameters including abundance and diversity of all transect results will be

presented in each quarterly report. Statistical analyses will Indlcate if differences exist between the

preconstructlon baseline and subsequent construction and post-construction data. All characteristics

of sea turtle population parameters will be reported.  If any community characterlstics are revealed

that indicate negative impacts that have not been addressed by avaluation of water quality, additional
- mitigative measures will be suggested.

Copies of quarterly monitoring reports will be submitted within 30 days of the end of the quarter to the
Project owners for review and distribution to pertinent agencies or parties.
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One of the objectivas of Chapter 205
Zone Management (CZM) is to

T ';._-'r"l.

and to minimize adverse impact op all coastal ecosystems,
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Turtle during jits July to Decembar nesting S8ason. The further
review and aPProval of the Shoreline and Pond Management Flan by
appropriate Agencies and the imposition of the 1000+-foot

effect ig Einimizad tgq the extent Practicable anpg Clearly
Outweighed by public health, Safety, or compelling Public
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LETTERS \

Elust say no

Editor: :
: To all those who despalr that our
ition to Governor Waihes's proposed
ket launch facility will not be heard —
e heart,
¢ Do not be discouraged by the apparent
of former admiral Havward.
His long and illustrious caresr in the
ilitary has prepared him to give orders,
to listen to the poopie. He is il at sase
in sifuations where people want to know
truth and all the detasils of his
ctivities, preferring instead that we

'Wamtwfmhmatehhmhdtht
opportunity to hear William Paty speak at
meeting of the Greater Hona Commun-

chairman of Governor Waihee's re-
ideeﬂnn campaign. Many questions con-
roing the rocket launching facllity were
of Paty that night. He let us know
Gov. Waihee was aware of our strong .-
jand broad-based nppmnhn to that pro-

- Then | ﬂmm:i.‘lmnn Hu:r:.rt I'.h];uddll. .
hwght the loudest applause o night
frohen beannounced that he and Helene.-
‘Hale had spoken to 118, &n-_hr Dianie]

._I'Estnrﬁﬂgm:ﬂmdmﬂhtwhdﬂ
would disappear. If he would just say
it would. 3o 5T 1::"-'“-{"*‘" “f”

Eiu.- someone else's bad idea. ﬂu]l
£ 1-800-468-0844] Helene Hale” and Harry "
“Ruddle have heard the poeople and have

enaction. Governar, Waihee should ﬂu o 4

m.-._!_._...___n_'__ =

= sy JoeOKER
E‘W‘:ﬂth:mmﬁ—“ _.,,_-- L,




5 MNovember 14, 1989

Ma. Teresa Bellah, Co-President
The: league of Women Voters in Hawaii

Dear Teresa:

Thank you for your letter of November 17th regarding a public
forum on the proposed launching facility to be held in Kona on
December 18th. Unfortunately there must have been some mistake
as I don't recall that we ever discussed this by telephone (as
indicated), not did I receive any earlier correspondence on this
subject. HNevertheless, even if we had beén in communication, I
regret to say that I would have to decline attending a meeting
of this design as a scientist employed by the Natlonal Marine
Fisheries Service.

You see, my personal views on this subject would be very out-
spoken to the point of being incongruent with the tone that one would
need at this early stage as a representative of my federal agency.
Secondly, I am a biological researcher, in the résearch branch.
thereby making me the wrong (agency-wise) persocn to be one of the
panelists at the forum.

In case you are wondering, my personal viewpéintion the proposed
facility may be simply stated as follows: If the resident people
of the district want it, then the process should move forward. If
the resident people don't want 1it, then it should die right here and
now. The decision should be made immediately by a plebiscite id
which a 2/3 vote would be reguired for the proposal to move ahead. .
Until such a plebiscite is held, it is my view that no environmental
planning studies, or other scoping:researchsshould be allowed, or
required, because such investigations, and the resulting reports, have
a way of being "neutrally biased" in favor of the project proponents,d
gseemingly moreso when the proponents are the ones paying for the
worki 'The will of the people living in the district should prevail.
Because there is a high percentage of people of Hawalian heritage,
to me the plebiscite idea seems even more appropriate and "just".

Again, these are my own views, and in no way should be construed
as having anything to do necessarily with the agency I work for.
I wish you success with your forum, and will be watching the newspapers

to sem~how it turns out (assuming, perhaps unrealistically., that
> drate accounting will ke reported in the papers).

plerely,

g
Geor H. Balagzs

9431240
375-€%0 7
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Sekitei 755
completes
Big Isle deal

0 Seamountain’s
new Japanese owner
plans fo build a hotel
By Ken Androda

Sios-Bulnin

day completed its purchase of the
Seamountain at Punalu‘c Resort on
the Big Island and is mulling a -
ble investment in the Hotel
doesn't want to be seen as just
anoiher Japanese conglomerate

m on the buy-a-Hawail-resort
gon.

"We are not mere real estate inves-
tmwhnhh}f?nd!ﬂlhiﬂlﬁlﬁﬂhm
make a profit margin," Kunia
Arﬂéﬂ:lm}tur of oversess pr
for Sekitei and president of
formed Punalu

rchase of the 92
room Hotel Bel-Alr in California —
which became the company's 10th

Hu:iunrufmgs Sekitel Koihatsu is working on plans to

property, the En of Punalu'u Resort, ond fo spurce up he goll course.

and San Francksco.
Aral was in Honolulu this week to

help complete Sekitel's
the 435acre
and to meet with

rchase of

Tiand of iciais

Bréewer &
price, but
at about B35

; Pl
Co., would disclose
other sources have put it
million.

Aral said Sekitel = still formulat-
ing datalled ﬁm E'lf:r Seamountalin,
(e

but added
intend
the

mpany does
to build some sort of hotel on
"85 500N A% aihde”

and spruce up the existing Eolf
COdlFEe,

While no finel design decisions
have been made, he said, the hotel
probably will be in the 100-room

range,

with expansion possible later.

nn—mﬁmm
build o hotel on its naw

The resort is zoned for a hotel of 350

to 500 rooms.
Sekltei's g did not extend
resort condaminium
units thet currenthy are the resort's
SompARE b v o g
EOMPAnY Vi managing
them, Araf said.

Sekdtei's plans for the Hotel Hana-
Maul — on which it has right of first
refusal from the Maui resort's cur.
rent owner, Ro Property Co.
e ] . A

(= negotiating,” Arai said,
finalized i
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STATE OF HAWAII

DEPARTMENT OF LAMD AND MATURAL RESOURCES

PF. O, BOX 8X1
HONDLULU. HAWAII aGBOS -

January 4, 1988

Ms, Puanani Woo
4300 Waialae Ave., #601A
Honolulu, HI 96816

Dear Ms, Woo:

Al

WILLIAM W, PATY. CHAINPERSDN

BONRD OF LAMD AHD MATLRAG RiBGuRces

LIBEAT &, LANDGRAF
GERUTY

MIUSCULTIONE DEVELD RN T
PROGAM

AQUATIY REROUNCES

COMERAYATICN AND
ERVIRCRMENTAL AFFAISE

COMIEAVATION AMD
FESTURCES ERFINCENENRT

CONYEVARCES

FOMESTRY AHD WHELIFE

LAMD MARADEMENT

ETATE PRAEE

WATER ARD LAMD DEVELOPMERT

Thank you for your letter of December 22, 1987 and expression of concern

for our Hawaiian sea turtles,

We share your views and have sent a copy of your letter to Mr, George

Balazs, Team Leader of the Hawaiian Sea Turtle Recovery Team.

finalizing a dratt Recovery Plan for Hawaiian Sea Turtles,

would be both timely and appropriate for the Team to consider

The Team is
Therefore, it
your suggestions

on how Marine turtles and human beings can reasonably share Punaluu Beach for

their respective needs,

Unce again, we appreciate your bringing this matter to our attention.

Yery truly yours,

WILLIAM W. PATY, Chairp
Board of Land and Natur

cc: G. Balazs w/fattach.

Resources
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Tuesday December 22, 1987 __penson RESDUACES _
Su Dlan:

Bralt Rapky

/William Paty,; Director
DEPARTMENT OF LAND AND MATU
1151 Punchbowl Street

Honolulu, HI 96813 . rew!._g.ajﬁﬂ_.& B

B, of Aquatic Ressur=ss SEEmnY Bome Al L2y

Dear Mr. Paty. OFFICE SV

LEAD

Alcha., The purpose of this—detterlis to aal) your

attention to the plight of turtles nesting on Punaluu
Beach in Ka'u Hawaii.

My second heme is in Pahala since 1970 and my
parents live in it, Besides, my mother was born in
Waiohinu Ka'u, and this is why I feel I can speak with
some authority on the matter.

Problem: The problem is how Punaluu Beach can be
shared with both the needs of female turtles who instinct-
ively want to lay their eggs there and people who want
to swim and shoreline fish there.

Background: You see, in August of 1987, my husband
and I and parents were at Punaluu Beach and lo and behold,
we spotted at least 2 dozen turtle heads poking out of
the water periodically.

I feel they were checking to see if the black sand
beach was safe for them to come ashore to lay their eggs.

It wasn't safe of course, because there were many
tourists on the sand, and a few of them in the water near
the shore. One local boy was spear fishing along the
rocks near the shore, '

summary statements: The problem, as I've outlined it
above is very simplistic I know. For I am aware of the
development of the SeaMountain Resort complex in the
Ninole-Punaluu area. ' '

I do know however, that a reasonable solution can
be worked out to service the needs of the turtles and
‘human beings, and I would be happy to be part of a
consortium to problem solve on the matter,

5j ly yours,

]
LA A A, L...-Oa-u-'
Pudanani Woo
4300 Waialae Avenue, 601A
Honolulu, HI S9eH1A
Phone: 737-1140, home
842-8279, work

co: Mr, Richard Lyman, Trustee, B.P. Bishop Estate

1 Frelasnras
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Fish kapu
plan gets
new look

Star-Bulferin Staff

The state Department of Land
and Natural Resources may call
tisherman together again for

more input before making a

decision on the controversial
kapu fishing system,

- The department has two possi-
bilitiezs under consideration, ac-
cording to Henry Sakuda, chief
of the department’s Aquatic Re
sources Division.

He said they are:

B Making more waters off all
Blandz into state Shoreline Fish-
eries Management Areas, such as
the Waikiki-Diamond Head one
between Kapahulu Avenue and
Diamond Head Lighthouse. A
demonstration  program  there
started in 1978, with the waters
open for fishing every two
years. It will be open again July
L 1888 The first year, there will
only be pole fishing. but all legal
fishing will be allowed in - the
Speond yvear

B Making the waters Marine
Life Conservation aress. such as
the one a1 Hanauma Bay, where
oothing & 10 be disturbed nor
any fish taken,

“Before we do anything. we
need b0 make a basic fish count.
which is being done for us by
the University of Hawaii marine
options program.” Sakuda said

“Survevs of fish populations in
the Waikiki-Diamond Head ares
show marked recovery when
fishing is forbidden.™ he said.
“Either plin would ailow fish o
repopulate and spill inte neigh
Boring aress.”
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Hawallan
Riviera Resort |

L]

Riviera resort plan
cut dramatically
O The Kau site will be reduced

from 2,344 acres to 656

Bhew s b 3724 Yo
iflion Hawablan Riviera Resort on th Big Isand's
Kau coast huve dramatically cut back the size of the

project — but not its price hﬁ'
hert Lombardl, senior vice president of Palace
Devefopment. yvesterday told the state Land Use
Commission the number of hotel rooms would be cut
in hall — 2,100 to 1060, And the site, now covered
b e T e e
g rop two ive
156 S1n of kgl sascina. in alf, Lamberit sl

Eime of & maring in

development costs won't 8
“0ur costs tgmanmﬁl_ l;ﬁ!f”qnme e
E‘r’.‘l oif fulie vn the qu:':r?lr:d s . "

SHll intact are for a small airport,
COMIUAILY to include aﬂmﬁmhmaﬂng.mﬂ d,
tennis fnnl]jg and other amenities. The_uﬂg\tnﬂpim
1o bulld 1175 condominiums has been eut to 350,

The commission {8 considering 2 request from
Paluce Development and its partner Hawall Kag Aina
to change the 2 34dacre near Pohue Bay from
agricultural and conservation to urban use.

Yesterday's hearing was held st the Kona Surf
Resort, ahout 40 miles from the project site.

While the commission was only gathering testimo-
ny and is months away from making a decisjon,

Renton Nip expressed concern about the
effect such a major tourist destination could have on
mﬂ{iﬂ' Kind of
"} society would that ereate fi
future, not just for us but for our Ehﬂjmﬁ“ﬁ
said. “lsn’l there an inereasing dichotomy between
the haves and the havenots? | think there Is, and we
ﬂhw-hudﬁru; u.;u:.ra to address jL"
il it i
]“,i‘.‘h'-g'r“ Ly _qrgzlitlhanh the island of Qahu, has
| community, w includes the histori .
ing village of Milolii, is sharply divided on the ; mh.
Many say they welcome the resort because of Lhe jobe
believe it would hﬂlﬁu '
ounty Couneilman | L Makuakane. who rep-

resents the district, said the project is badly needed
because the indmtrrfrnns.lmljurﬂmﬂha'
in the area, is on (8 way out. 3

Brian Baxter, a residont recently
the Alr Force, can't 4 job in the area
dﬂvﬁm}nhmrkata.lngﬂlu o

BEFUE,
“My wife could got a job here
wﬁ‘r&m fet et ™ he sald, T i L

"Its just too dangerous, It ko't worth it.”

Other project supporters include residents whose
unimproved lots would benefit from the roads,
m and water development the resort would

But opposition is flerce, particularly among nati
Hawaiians and fishermen who still ive off the land s
their ancestors did hundreds of years ago,

“People out there aren’t aware of what they're
Eriting themselves into," sald Wilfred Kaopiko, who
SOl e opei ¢l
pr _?;lm in the area.” i

[ to Kailua-Kona, the island's i
Wa!klg?:ls an example of what could m;ﬁw :

“People are moving out to Kau because they can't
alford housing in Kons," he said,

Lombardi told the commission that while the new
proposal was scaled back to address concerns about
the social impact of such & L, ﬁm e
still alive to build the entire pr % VEars,

Butuladndumﬂlhnygetnppmmmrthf
scaled-down £, would have to come back to the
commission for approval for anything further.
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A.t‘mihnudesbf
tit:l:ingalﬂpmmin;_
ime]fi:mmmahhm
Maui's *gquality growth'®
industry has coughed up
a couple of hairballs,
We speak of the
-delicions Sokan situation
al Waihee and the
grotesque collapse of
something called VS
Realty Parters out of

Inm.:'ﬁumw?manz.f
some jet-setting family
Tokyo golf mil ionaires
who snapped up the old Waihee Dairy is mwselli:rgm
100 “*vacation cottages" 1o Prospective members
““Waihee Ocean Front Club."*

The fact that this exclusive club and its 100 Coltages
hvm‘lhmapp‘ﬂvudyt:isufﬂlﬂ:mmﬂm
dmﬂqm.whmwﬂuymhmkm"mm

SHAVE ICE

That Says Yes,"
Ymuﬂfmhatmﬁm&hkmmj&nn&ﬂh
Wﬂbmﬁuﬂp&m!ﬂmﬂﬂw"mm"
baalt before you can yell **fogel™
When the divots clear at Waihee, Maui will have it
first North Shore hotel, And once that baby gess built,
Blmky.rmmld;suuﬂm]ewmmmﬂmkim
coaziline 4

I know, I know, No condos or hotels are to be built on
ﬂuﬂmﬂlﬂm—cvmmmasquﬁmﬁng
clubs, That was a long-standing Elmer Cravalhg deal
that wasn't supposed 1o bend for C. Brewer, A&B or
anybody else,

IF you sl think things don't bend on this ig]
check out ' Waikapu Mauka ** There s :::'
iﬁ-imllle.g:rlf?wrs:uﬂiﬂmh:nt sites for 100 more
golf millionaires are being hewn from land thar was
supposed to stay in agricultural use,

l'lﬂjnmﬂ'ﬂl:ﬂem.'?hed:m]ﬂ-p:rs are marketing that
lintle pretty as an *“agriculural subdivision" because it's
E0ing to have a plant mursery,

Is that chutzpah? You gona love it

While these scams al beast have a veneer of hleak
hilarity, the VMS Partners sinuagion can anly be termed
unfortunate,
It was unfortunate that the county didn't check for



TS O e AT RN L

cridentials when this pack of real estate lampreys
wriggled v out of Lake Michigan and anached
themselves to 670 prime residential acres near Maoi
Meadows.

The developers trotted their *“Maui 670°" project and
a related Palauea Beach resont hotel aroond the ring a
few times for The County That Says Yes, and savvy
bocal mvestors swaftly climbed aboard.

The laseer left that deal last month when Xerox Carp.
came o its senses and scraped VMS from its side after
taking a $400 rnillion suck wound from the
Chicago-based investment group,

Whether the Maui plungers recover any of their cash
rerming to be seen,

Meanwdiile, we're lefi to wonder: Why do these
mutant deve schemes keep thriving on Maui?

For mare than 20 years the local government has
stamped **Grade A" on every misshapen park butt of a
project that came swinging through the ke house door.
In its view, the only bad project was one being
developed somewhere else. :

“You wanna build huge pink shoreline
condominiums shaped like dooghnut halves and
scrawled with petroglyphs? Sounds very lovely. Sign
heré. ..

“You say you warma go 12 siordes on Front Strest,

the project to resemble a grounded paddle-wheel steammer |

{

with a scale model of Mystic, Connecticut, alongside?

Love the ! Trirn five floors and it’s yours . . .
*¥o! Talk o me haby! What'd you bring us today? A

413-suite hotel at Honokowai to resemble a Mayan sim

hng‘ssmnﬁgm?ﬁhﬂuus!m Lefty, we got an
mh;:ch :tchmkﬂwai?\‘r'I{ﬂeanmﬂwai{r

** Ancther mini-mall for Kibei? Sure, we can shochom
another mall irdo Kihed. You can never have too many
coral shops!"*

In the pre-boom years, the county's craven courtship
of any developer who could count 1o 10 and knot his
own be was justificd by the fear'that all those pink
doughmis and paddle-wheel steamers would beach
themselves on some other island

But after approving 9,999 projects — good, bad and
ugly — in a row, fear is no longer a factor, The various

| planning commissions, county councils and
aﬁmmwaunm have made the same Grade A stamping
malion so long they can't do anything else.

Mo wait, that"s not e, They id reject a project
ance. Jt was a huge “undersea observatary”” planned for

Pnl_zlLTM}er_rlmdnrdhmﬁdfﬂrwnrh.
ﬁfmﬂyw&:mﬂ the thing because jis financing was

¥.
But they loved the concepr.

[L



U.S. DEPARTMENT OF COMMERGCE

National Oceanic and Atmospheric Administration
MATIONAL MARINE FISHERIES SERVICE

Southwest Fisheries Center Honolulu Laboratory

2570 Dole 5t. « Honalulu, Hawaii 96B22-2396

23 July 1990 F/SWC2:CWB

Mr. Goro Hokama

County Council

County of Maui

200 8. High Streat
Wailuku, Maui, HI 96793

Dear Mr. Hokama:

As an addendum to the letter send Friday with a number of
attachments and information documents, I attach a copy of the 1989
data on strandings of sea turtles. These data are compiled at this
laboratory. A total of 13 strandings was reported on Maul last
year. You may be aware of the tumor problem evident on Hawaiian
green turtles. Ten of the 13 turtles had these tumors, an
incidence of 77%. It is possible that the turtle=s coming out on
the beach are ill; this in not uncommon for turtles heavily
afflicted with tumors. We would like to be kept abreast of the

situation, however, and are in regular contact with Skippy Hau, the
HDAR biolegist on Maui.

Again, if you have any gquestions or require additienal information,
feel free to call.

Sincerely yours,

George W. Boehlert
Director, Honolulu Laboratory

Enclosura

co: G, Balazs




HONOLULU LABORATORY
Souihwesi Fisherbes Center
2570 Dhole Streed

Summary of green turtle strandings in the Honolula, FIT 96822-2396
Hawaiilan Islands during 1989

Compiled by

George H. Balazs
Southwest Fisheries Center Honolulu Laboratory

In Collaboration with
8. Hau, D, Heacock, P. Hendricks, V. Honda, W. Ishikawa, R. Hishimoto,
W. Pulalna B. Tpmayg, H. E. Witham, and others,

Dahu Maui Hawaii Kauai Holokai
No. w/f Ho, w/ Ho. w/ Ho. w/f Na. w/
Honth No. tumors HNo. tumors No. tumors No. tumors Ho. Eumors
January 3 2 2 1 1 1 0 - 0 -
February 5 z 0 - 0 - 3 2 0 -
March 5 1 0 - 1 0 0 - 0
April 8 1 1 H 1 0 0 - 0 -
May & 3 2 2 0 - 0 - 1 0
June 9 2 0 - 0 - 0 - 1 1
July (3 3 3 3 1 0 ] - 0 -
August 13 9 0 - 0 - 0 . 1 1
september 11 7 1 1 o . o - 0
October 0 2 2 1 - o - 0 -
Hovembar 4 2 1 0 - 1 1 0 -
December 11 2 0 - 0 - 0 - 1
Tatal &7 3a 13 10 5 1 4 3 [ 3
Percentage
w/tumors {45%) (7T%) (20%) (754) (75%)
Grand Total 113
Known w/Tumors 36 (49.6%)

Note: Strandings of other species during 1989 innluded twe olive ridleys
on the Kona Coast of the Big Island.






Character of Kau
fo change, says

resort consultant

1 But he fells the land board
it’s coming regardless of
whether the Riviera is built

By Ken Andrado ?{1?{%

GforEufintin

EEAUHOWU, Hawaii — A consultant for the
proposed Hawalian Riviera Resort was asked to
into his crystal ball and the future of

Big Island's rural Kau L
to look

“Ten years from now, what is Kau
like?" asked Renton Nip, chairman of the state
Land Use Commission. *I think people have to
understand that, 2o they can choose.”

The answer wasn't crystal clear althoogh it was
generally agreed that the character of Kau will

Nip asked his question yester-
day as cominission resumed hearings on the
controversial mega-resort

Palace Development Corp. and the Hawaii Kau
Alna partnership envision an ultradusury resort
amlp:xwil.ha marina and s own airstrip to be
built over two decades on some 3,300 acres of land
along the Big Island's southwestern coast.

To do all that, the compénies need the commis-
sion to reclpssify 2,400 acres of conservation land
and B00 acres of agricultural land to urban.

But the commission, which has considered the
change for-a year and a half, and atto for
e s i s o e

| may not turn or the
residents of Kau.

John Knox, who ed the social and eco-
nomic portions of the developers' 1987 environ-
mental impact sistement, was asked how the

project would affect Eau's unemployment rate,
which |s among the highest in the state.

Commizsicner Allen Kajioka said most residents

who & the project do so because it will
create Jobs by the year 16008, aocording to the
estimates provided by the developer.

staa-Bottebid A3

Knox said it is difficult to estimate how many
jobs would go to Kau residents, because the
size of the availible labor pool {5 unknown.
There are about 800 people in the
distriet, which has a population of less 5,000,
But Knox said other residents, those who have
glven up looking for work or who commute to jobs
outside the d of Eau, might be candidates for
jobs at the luxury resort.

Ape to the developers' estimates, a8 man
a8 1,400 of rezort's jobs t have tobe
by workers from the district.
Since the overall unemployment rate in Hawail
is =0 low, those workers might have to come from
out of state, Mip sald this influx of new workers
will affect the area’s cultural character.

“The Kau that we know will be substantial-
changed m 10 years,” Nip sald, and then
he askoed Knox if the area

t beeome like Kihei |
or West Maui.

Enox eaid Kau's expe-
ﬂe?npnmldt:dirﬂemntt
— for examp out-
aldewurkersmfuhtmm&
from the Philippines in-
stéad of the mainland,
But he agreed m’rfemlllt
mately, what you're talk-
ing about will happen.”

He added, howeaver,
that even if the resort is
not built, the area is
bound to change,

Commissioner James
cerned the hﬂmﬂhﬁhmuﬂmﬁﬂ?ﬁ

pro create com or
existing homes outside the resort, with affluent
buyers squeezing out existing residents.

Enox disagreed. “If (affluent home are
interested in the area, they are primari-
Iy In that affluent environment,” he said.

Shinno wasn't so sure: *I think the le who
will be hurt . . . will be the opdinary people,”

Emnox said the hest remedy to guard against that
ij;t&idmlupmuntufeuwgh non-Juxury housing

Breq,

"I'hedwﬂupell}lmw edged to build an on-site
*stpport comm ‘trnﬂhafxm:rrdahhmmr
every 10 hotel units constructed. The project will |
have 1,060 hotel rooms In its first with the
game number to be built in later p

The were to continue today with
presentations by Howail County and the state,

1F*




Hava COMMUNITY ASSOCIATION . L_ﬂql

Dept of Health
State of Hawaii

FUEEET S OF ADUATIC REROMRCY 1

i Sepuoalay
Hid fmfy iy |
Fasly ferert ]

L Consets O
H ot R | Inistmeasion O

It has come to our attention that two turtles were found dead

on  the eoastline =seouth of hkauiki

Cottages, Hotel Hana Maui (TMK O1=04=03=57})

investigated arnl subseguent |y reparted

below the Sea RBanch
8t Hoback M.P.D.,

Lo DLXE  that 1wo

decomposed turtles were found. Because of the decomposed state,

DLMNEH did not persue an investigation of the cause of death.

The flora and tauna in this area

extensively used by

residents for subsistence., Our concern stems from the possihle

contamination of theze waters as  the

aof  death bt tLhe

turtles and if other species might also be contamintated.

This information is being passed on te you for appropriate

Pespecttul 1y

Gt

Committesa

action.
HanaA
P.0O,
Hans,
ce DLMNR

UH EAMVIRONMEKTAL sTUNDTES

Cemmuni by Associatio
Hox 2402

submit ted,

7 A

[ | psemers
1

UFT1d
RECEIVED
LET 91990

Div. of Aquatic Resources

Founded and inconporated in 1957 a3 faz—exermpt nom-profil ergamization
fo develop and maintain a wnified community apirit amongst the people -g.l"Hﬂ'm

FosT OFFICE Box 202, Hava, Mav:. Hawarr saria



3 POLICEBEAT ______AB
811 cargo door recovery______AZ0

Prepared by the staff of The Honolulu Advertiser

I_r'ﬂdiﬂuk
Adverdser Hig Island Bureau
“HILO, Hawaii — - ongressional
candidates from both parties yester-
day gave a resounding “no"
: a at Ka'u
Menor and Pa Ehﬂin];aﬂ l‘.‘q-u:le m
cans Stanley tﬁmuf :"il:d Andrew
;lﬂk turns denouncing l}:
blishing a launching
cility near Pahala.
gpace proposal i3 an Initiative
Democratic Gov. John Waihee,
whoge Department of E::m!?eatﬂg
Eronomic Development ma
project a top priority during his four
¥ears in office.

i

a Democrat who

Shepiseniongl cAndMMais. (5 wrac. that &
COMETESsI0Na to to u ‘a
final judgment be delayed ;ﬁfﬂ after
an environmental impaet study on the

w Iz finished,

forum duﬂad ?:J'.M Egﬂﬁmg
orum con he glan
Preas Club.

A spokesman for the state business

department yvesterday szaid the envi-
ronmentil assessment Iz not
to be concluded until late this yvear,

Ka'u has been seen a8 a kev com- 4

mercial space player, despite its rural
nature, because it would be one of the
foew places in the United States that
could accommodate both polar and
uatorial launches,

i written statement, Menor, who
did not -attend yesterday's forum, said
he is | to the gpace facility he-
cauge ihere are “loo many unan-
swored questions,”

Menor cited what he called probable
negative effects l:m the lifestyle of the
pregent sugar plantation communities
of Pahala and Naalehu, the noise and
vapor emissions and the possible use

Hawa

by the military of such a facility.
“1 am ipecﬂicatiie:nn:emed that
ths Ee;rzpnmnls of spaceport have
not n ahle to adequately answer
many of these questlons to the satis-
faction of the local residents,” Menor
Hannemann, who was formerly em-
ployed by C, Brewer & Co., which
joined Waihes in the space initiative,
gald he agrees there are unanswered
questiong that he wantzs fully as-
sesged,



T B B L Lk
._q.___ i
B Y T

B ..____.4...:...
|.1_. -__ .._.-.J ..... .._IJ. _..i ¥ _.‘._ __- __..q




HANNEMANN

ON THE ENVIRONMENT &5/
F A

"Hawail itself is our most

valuable resource. Growth must

be tempered with the
consciousness to conserve. Our
land is precious, including

- kahe'olawe, and must be used
- in ways that benefit the people
of Hawail. Our ocean, too, is
sacred and | pledge to protect it
from becoming an international
dump for hazardous wastes."

Hawaii’s voice
Hawaii's choice

“SHANNEMANN.

L.5. CONGRESS, 2nd DISTRICT

Faid for by Friends of Mufi Hansemann, ine, A Commifee, Bandas) Samida, Traasurer
77 Kapinan| Bhal, Sieite &0 Bl 1 w73




Tropical storm is bringing

i

S
e ——

e

high surf, wind to Big Isle

1ie}ac
Advertiser Statf Writers TH‘H ﬁ-s

The Big Island braced for a close brush
with Storm Marie this morning
while wet weather caused some traffic
delays on Oahu,

Marie, which intensified stightly yesterday,
waz experted to pass 130 miles soith of
South Point this 'ﬂ! Hfamalim:m?m"thw
previously expected, the Nation Bl
Serviee said last night.

A tropical storm warning
the Big lsland, with high surf expected along
the Puna and Ka'n coasts, A less-urgent
tropical storm watch was called for Maui late
ye - afternoon, m there is a
threat of sterm conditians 36 houire,
P e L '

clear an weR -
B2, S ke
] B win up araund
e o
fteen- to 20-foot waves were reported in
Ka'u and Puna where Civil Defense officials
urged a halt to boating activitios, Nine-foot
waves were reported elsewhere, weather
service lead forecaster Tim Cralg said.

Harry Kim, Hawaii County Civil Defense
administrator, ordered the county's park at
Punalu'u Black Sand Beach between
and MNaalehu closed

The national park closed the upper reac
of Mauna Loa g"r:'tprmd and the Chaln of
Craters Road below the Hilina Pali as
pmuﬂnnar,}:ﬁ_mum,

Alr Force hirricane hunters at 8 p.m.
located the storm center at 210 miles
southeast of the Big Island and moving

west-southwest about 8 mph.

It had sustained winds of 70 mph at the
center and gusts of 85 mph, which have
slowed from 100 mph reported Sunday, but
strong winds extended 140 miles from the
cinter,

The warning meant that the Big Istand
mu}g feel winds ﬁgaug from 39 to 73 mph
by this morning. Marle was expettod to
maintalf its intensity overnight. |

All islande may get heavy raine, Craig said.

While he doesn't expect the trapical storm
will cause much damage, Craig cautioned
people not to be too confident.

“These storms have a mind of their own,”
he said, “They can switch directions vory
il;.ﬁt:kly, I don’t want to give the Impression

not concerned.” _

Yesterday merning's rain on Oahu, ealled

may have put moisture into the air,
forecasters eaid. Heavy showers hit matika
areas and parts of Windward and Central
Oahu, but there was little rain at the
where official records are kept, a National
Weather Bervice spokesman said,

A traffic accident involving six or seven
care #lalled traffic on the Ewa-hound lanes
of H-1 Freeway near Palima Street around
11 an., but there were no ferious injuries.

Hawailan Electric Co. spokesman Scott
Shiral said the weather was not a factor in
the explosion of a transformer at 560 Nimitz
Highway about 11:15 a.m.

The incident cut power to 30 HECO
customers, but all but one had service ;
by 11:53 am., be said, The transformers did
not. contain toxle polychlorinated biphenyls
or PCBe, Shirai added,

e

Environment, yes or no?

In Mufi Hannemann's pelitical campaign liter-
ature he states the environment wil] be protect=
ed, although there is no mentian of how he
intends to accomplish this promise,

When Mufi arrived in Ka'u four years 1
his stated objective was to push a et

_ faﬂ.qu, a L. Brewer priority to make
i3 land more valuable. Now Muf Eay3 he needs
1o walt for the rocket envirenmental impact
stalement 1o make a decislon, but still fs Bup-
porting it conditionally,

W%‘:leh ig. L, Hl.:\fi? ﬁrckeyuu for the environ-
mEentL or are you for rockets hias aff three
miles from Naalehu School® e

PRIMROSE PAUOLE
Waalehu

s

TEEDS T O T e W Ty ey

Hannemann: environmentalist?

Mufi Hannemann is now touting hig position
an the environment, Besides working for the

massive development of the Big Island, what
fnias this executive ever done about the environ-
memh?

DAVID KIMO FRANKEL



PuNaALU'U RESORT FACT SHEET

PUNALU'U DEVELOPMENT, INC. - P.O.BOX 85 - PAHALA » HAWAIT - 96777

INTRODUCING SAZALE CORPORATION

Punalu'u Development, Inc., a local subsidiary of Sazale Corporation of Tokyo, lapan,
acquired the 433-acre SeaMountain Resort at Punalu'u from C. Brewer in August of 1989,
Sazale has been in the hotel business in Japan for 95 years where it owns and operates a
chain of nine small hotels as well as 14 restaurants and the championship Wingfield Golf
Course in Nikko, Japan. The company also owns the famous Hotel Bel Air in Los Angeles,
the Hotel du Cap-Ferrat in Nice, France, and is currently involved in 2 number of hotel and
golf course developments worldwide.

PROJECT OVERVIEW

Conceptual plans for the Punalu'v Resort call for changes from the original masterplan as
proposed by C. Brewer. The owner visualizes a high quality low density resort with a
“timeless Hawaiian" ambiance that embraces the cultural and environmental heritage of Ka'u.
When completed the resort will be a kipuska or oasis of colorful flowers, mirmored ponds and
manicured lawns. Guests arriving at the resort will have the impression of visiting a
spacious turn of the century Hawaiian Estate. :
Nestled within the groends will be 2 100-room hotel of five-star quality, a Johnny Miller
Design championship pgolf course, a golf clubhouse, tennis and recreation center, a
commerical center and condominium residences, The resorl proposes to serve an
intemational clientele, with the majority of the guests anticipated from the United Siates.

TIMETABLE

A Special Management Area (SMA) permit i5 required from the County of Hawaii for the
proposed improvements and revisions o the masterplan, Consultants are currently working
on, and will soon be filing, an SMA application with the Hawaii County Planning
Commission. Public hearings will be held early next year as part of the application process,

The masterplan calls for development of the resort in phases. Primary elements of the first
phase will be completed over a time period of approximately three years, If the approval
process proceeds on schedule, construction will begin in mid-1991 with completion of the
primary elements of Phase One and the opening of the hotel in mid-1993.
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COMMUNITY RELATIONS

Punalu'v Development is committed to keeping Ka'v residents informed on its plans for the
resorl, The developers have established a Citizens Advisory Committee which meets
regularly. Members of the commitiee include Bill and Lily Ahia (South Point), Beverly
Byouk (Ocean View Estates), Anna Cariaga (Pahala), Bob Fujimoto (Hile), Marlene Galapir
(Na'alehu), Bobby Gomes (Pahala), Chuck Horan (Discovery Harbor), Jeanette Howard
(Punalu'u), Councilman Bob Makuakane (Pahala), Claude (szuka (Kona) and Charlie
Sakamnm {Na'alehu),

A Community Update newsletter is currently mailed to approximartely SO0 residents in the
Pahala, Na'alehu and Ocean View communities. Community briefings will also be
scheduled in Pahala, Na'alehu and other Ka'u district communities throughout the
development process.

MASTERPLAN

Punalu'u Development’s masterplan is that of a high- L]ualmr low-density resort that encircles
the existing 76 Colony I condominiums, Hokuloa Church and Punalu'v Beach Park, The
new masterplan proposes half the number of hotel and housing vnits of the C. Brewer
masterplan which was approved by the County in August 1988. Public access to the
shoreline and the Punalu'v Black Sand Beach will, of course, remain open and cultural and
an:']:l illlé:lngi:al sites on the resort will be preserved, Details of Phase One of the masterplan are
a5 Foliows:

HOTEL: A five-star, 100-room, country-estate style hotel. The two-story
reception building will feature a main dining room, specialty dining
room, ballroom and special conference facilities. Adjoining this main
building will be the guest rooms and suites as well as detached
bungalows,

GOLF: A Johnny Miller Design 12 hole, par 72 championship golf course,
offering both public and private play, will replace the existing golf
course. A new golf clubhouse, within walking distance of the hotel,
will feature a pro shop, restaurant grill and lounge, and a health spa
and relaxation center.

TENNIS & A complex of tennis courts compriscs a "center court,” hard-surface

RECREATION courts and paddle tennis courts; a tennis pro shop, juice bar and

CENTER: swimming pool; and a recreation center for active sports and fitness
activities.

COMMERCIAL A commerical center with retail space, cultural exhibit space,
CEMTER.: restaurants, the resort management office, and a resort information
cenler.

RESIDENTIAL: A combination of 100 single family and mulo-family residences.
Fulure phases may include about 50 additional single and multi-family residences, mauka

and makai of the Hawaii Belt Highway, and the possible construction of a modest executive
retrgat,



THE DEVELOPMENT TEAM

A team of consultants has been assembled to facilitate the development of the resart,
Supervising the team is project manager Alan Suwa from HASEKO (Hawaii), Inc.,
managing agents for the project. Primary consultants are:

Project Management; HASEKO (Hawaii), Ltd. {Honolulu, HI)

Architects: Group 70 Limited (Honolulu, HD
Goll Architects: Johnny Miller Design, Ltd, (Jupiter, FL)
Civil Engincers: Wilson Okamoto & Associates (Honolulu, HIY

Landscape Architects; PBR Hawaii (Honolulu, HI)

Legal Counsel; Fobayashi Watanabe Sugita Kawashima & Goda (Honolulu, HD)
Cage & Lynch {Hilo, HD

Comimunily Relations:  MeNeil Wilson Communications (Henoluly, HI)

Project Manager Alan Suwa is available at the resort on a weekly basis. Residents wishing
to meet with hime, can call Madie Castaneda al 928-6233,

SPE;:AL STUDY CONSULTANTS:
Traffic Consultants: Parsons Brinkerhoff Quade & Douglas Inc. (Honoluly, HD)

Water Quality & Marine Monitoring:
Marine Research Consultants (Hottolulu, HI)

Joby Training & Affordable Housing:
Communily Resources Inc. (Homolulu, HI)

Cultural Resources Management:
5 Paul Rosendahl Ph.D,, Inc, (Hilo, HI)

Flood Study; Wilson Okamoto & Associates (Honolulu, HI)

Shoreline Management Plan & Pond Management Plan:
Group 70 Limited (Honolulu, HI)

FOR ADIITIONAL INFORMATION, CONTACT
Margo Shiroyama, McNeil Wilson Communications
1001 Bishop Street, Pauahi Tower, Suite 250
Honolulu, HI 96813 Ph: 531-0244, Fax: 521-7163

{September 1990 -- Information contained in this fact sheet is
perding povernment approval and may be subject to modification)
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HAWAII CLIFFING SERVICE
P01, Box 10243
Homodulu, Hawali $8818

FHONE! T34-8124
Vioteria Ciaster Elxine Stroup

WEET HAWAI TODAY

0CT. 1.5 1980

Milolii fishar en npposa-

S 'l.‘" I.-r- '\.._

affect their fishing hkhgﬂﬂlmhn:h,wﬁuh
is what the marina hﬂpﬂaﬁmmudlﬂq, “mlyﬂ" :
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Beptembar 8, 1989

Sekitel Haihatsu Co.

Alan Goda, Lawyer

745 Fort Street Mall. 8th floor
Honolulu, Hawailil 96B15

Dear Mr. Goda,

Congratulations on your recent purchase of the Sea Mountain
resort in Punaluu Hawaii., We are writing in regards to our
invelvement with thie area for the past 19 years. The University
of Hawaii at Hilo, Marine Option program, through the National
Marine Fisheries Service (NMFS) has been involved in the etudy of
the endangered Hawalian Grean 3Sea Turtle (Chalonia Mydas).

George Balazs, the principal investigator for the MMFS, has
oftan said that Punaluu is the best site in the state for the
study of the Green Sea Turtle. The benefits from thie include
not only the data gathered from monitoring the turtle population
but the experience gained by our student's invelvement. With
your blessing, we hope to continue our research at this site. We
would also like to welcome you, as the new owners, to become more
involved in our work, through a tax deductible grant to the
University's Marine Option Program. This funding in your nama,
would be spant wholly on the study of the Green Saa Turtles at
Punaluu.,

Again congratulations on your purchase of Funaluu's Sea
Mountain Resort. If you have any further gquestions, please
contact George Balazs at 943-1221 in Honolulu, or in Hile, Dr.
Walter Dudley at 933-3411, or mysalf at 933-3544. Thank you for
your time, we look forward to hearing from you in the near
futurs.

Sincerely yours,
Jehn P. Coney,

Caoordinator, UH-Hilo MOP

cc George Balazs
Walter Dudley



October 24, 1980

McNeil Wilson Communications

Margo Shiroyama

1001 Bishop Street, Pauahi Tower, Suite 950
Honglulu, Hawaii 86813

Dear Ms. Shiroyama,

Last year | sent the enclosed letter to one of the lawyers handling the purchase
of the Sea Mountain Resort at Punalu'u. | did not recelve a reply to that letter 3o |
thought | would bring you up to date on the University of Hawail at Hilo Marine Option
Program (UHH-MOP) and the National Marine Figheries Service (NMFS) involvement at
Punalu’u.

For the past 19 years UHH-MOP under the auspices of NMFS, has been
involved in the study of the endangered Hawailan green sea turtie population
(Chelonia mydas), at Punalu'u. George Balazs, the principie investigator for NMFS,
has often said that Punalu'u is the best site for the study of the Hawaiian green sea
turtle. The benefits reaped from this study, Include not enly data gathered for
monitoring the endangered Hawsiian green sea turtle, but the experience gained by
our students’ involvernent. As the owner of the Sea Mountain Resort, we respectfully
invite you to bacome Involved in our work through a tax deductible contribution to the
University of Hawaii Marine Option Program. This funding would be spent whaolly on
the study of the Hawallan green sea turtles at Punalu'u.

The lack of response to our earlier ietter was disappointing, although in the
busy transitional period it could have easily been overlooked. We hope to hear from
you in the near future in regard to this request. Any assistance you could provide
would enhance our efforts to preserve the Hawaiian green sea turtle. |f you have any
questions, please contact Dr. Walter Dudley at 933-3411, Dr. Leon Hallacher at 933-
3364, or myself at 933-3544. Thank you for considering this request.

Sinceraly yours,
John P. Coney,
Coordinator, UH-Hilp MOP

Enclosure:



Firm hired to conduct s

West Hawaii

paceport EIS

By DAN BREEDEN EIS is still being negotiated with the state hul

that the draft will probably

mmhmmmmmm finished by early summer.
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Cvarseeing Punalu‘u Resort

When Hoy Yokol
dned Punihi'n Be-
velupment Ine. last
visar s direcbor of
adminisiration, he
bed never held 8 post
i Pl Bt devebop-
ment and manage-
metit | Field, bul
thanks to s pant ad-
minsirative: and 1~
nance experionce the
1r5u5:'r|ﬁ;un wont
EAnool 4

“With regards to-

the ddministrative
duties; there's’ mot
thot mueh difference
from distribution
and  deévelopment,”
sald © ¥Wokol, who
piined the com

at the ur " his
nllegme friend, atior-
ey Alon Goda. “Hav-
ing the background
in accounting, finance and administration made
1liinyén easier.”

Yokol, who réecontly was promoted to viee
presdifent, seeretary treasurer, sy was
vice president of Webeo Hawadl where he
wan mmplived for 13 vears, Prior to hewasa
pertifbed publle aceountant with the oW
'ﬁr.:lu:naul'lul;;’f“lfm&ﬂu, il e in of

In his noew tlnnn&- ho
fiponofal mattérs o :htﬁo-dl:r mrﬁ::i.a.
which Ipcludes prerseeing 1-room

Funaiu'n Resort at Ka'n on the Big Island. He will

alse sorve as andl tressurer of Makaha

Yalley Development , & slsier company. !
fick Duysog, Ster-Hulletin

f"'?_?f f?"fﬂ I’f

L — -
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UH professor says resort
would ‘devastate’ Milolii

By Joan Conrow

Special to the Advertiser
D e
day sald development of the

Hawaiian Riviera re-

Sevaitating” for the tiny ¥
lﬁ' of Milolil, i
) Iﬂ:{uﬂg an assistant

work,

professor of soclal sur-
veyed the residents of Milolil

and sald he found they were
! 1o the
project, unconvineed of its eco-

nomic benefit and certain it |

would disrupt their fishing and
lead to a er coat of living.
He said his research also

caused him to dispite informas
tion in the project’s environ-
mental impact statement,
which claimed fishing was not
an important part of the com-
munity’s economic and social

fabric, and Milolii people do i

not use the area proposed for
development.

According to his survey,
about 43 percent of thosze
polled feel their economic sur-
vival depends on their income
from fishing, and that all of
the respondents believe fishing
is an important part of the
community.

Addjm:m:illy, B85 percent said
they use the proposed project
area for fishing and gathering.

“I think the fishing economy
would be devasted by the de-

velopment of that 400-slip ma-
rina," 'Mﬂit!lllilkﬂ sald. 3 tﬂl;ﬁ
economy is
the culture of Milolii will be
threatened.”

Matsuoks presented his find-

mﬁn‘ﬂﬁiﬁ truly m
su
fishermen” in Hawaii,.
“The e there rely on

The professor, who has con=
ducted social Impact assess-
ments on Lanai and in other
rural Hawaiian communities,
said his survey indicated Miloll
regidents do not believe the re-
gsart will provide them with
jobs and they overwhelmingly
belleve the project will do
them maore harm than good.

T e e e e W ——— s
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¥re Arlen Henderson
Fresident ;

¥eui Fleetric

F. 0, Box 358

Fahului, Mawi, BI 96752

Tear Vr, Bonderason:

I want to tske this opportunity to thank ynu for the excellent
cooperation that Nr. Fela md other workers st vour Yahwlui power plant
extended to wy staff wember George Malass and his assistents durirr roeent
stndies of green sea turtles, iine turtles wers eapturad, tagged,
teasured, and released during four nights of nettimg noar the vars—water
discharge of the Kabului plect. Informatisn woe collected on body
temperature, food sources, and sctopavasites. A copy of the final report
covering this work will be sent to you in the mnear futura,

]
Agein, mamy thanks fer vour asaistanca,.

Eincerely,

Pichard 8, Chemmura
Director, Nonolulw Laboratory

GuBzvi

ber DO
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Lucky listeners

Editor:

As part-time residents of
Kallua-Kona, we must tell you
how proud we are lo be here
where the musie and culture of
Hawaii are promoted and appre-
ciated.

We along with more than elght

attended the free concert this
past Sunday of the Hulihee
Palace Band and its wonderful
company of Hawatian singers,
chanters and hula dancers, The
concert on the ocean lanal of the
beautifi] Hulihee Palace was
pure Hawaiiana with the excep-
tion of the thrilling petriotic
music devoted to our troops.
Where else can you hear and
gee the music and dance of
Hawaii in such & beautiful sef-
ting? We feel it is more impress-
ive than the old “Hawaii Calls,”
and why not? We noticed in your
WHT “Coming Up" article of
Feb. 13 that Bandmaster Char-
les Bud Dant was the producer
of “Hawaii Calls" the last five
years it was on the air. We feel
fortunate to be a part of this
communily where the vigitors
and the locals can hear and see
the music and dance of Hawaii
as it was in the ‘good old days.

Barbara and Walter Novak
Kailua-Kona

Geo myth

Editor:

The myth that only one per-
cent of the forest will be affected
by geothermal development
needs to be laid to rest. Wao
Kele 0 Puna has aboub 27,64
acres. 500 megawatts (MW) of
geothermal will directly destroy
& minimun of 1,500-2,600 acTes.
That's 510 percent if all went
perfectly, and we've learned

~ that geothermal in Hawail has

been quite i Add in
secondary effects on the forest
and the percentage game
becomes meaningless. It is
shameful for the state to prom-
ote such myths as a “one per-
cent sacrifice” when it is reck-
lessly gambling with Hawail's
biological heritage; the stakes

goes the

Here's how our dear state
ment has led to us on this
point. The 300- to 500-acre figure
the state likes to quote refers Lo
the first 100 MW only, There can
b no 100 MW without the whole
500 MW — the Big Island can't
use it and the cable requires
megabucks. And, there are not
60,000 relevant acres of Puna
forest which the stabe uses for
figuring. The 27,000 acres of
lowland Wao Kele are biologi-
cally unique, and the state must
be counting the lava wasteland
for which they traded our forest
to get this figure.

What happens when you per-
iodically kill all the birds in the
surrounding area with poison
gas releases? And drive them
away with constant noise? And
what if the forest is bird-
poltinated? And what if it's the
lagt forest of its kind in the
world? Of course, these are just
gecondary effects, not even
reflected in the acres-cleared
figures. We can't discuss these,
because then it becomes clear
that we are destroying the entire
native Hawaiian forest and not
just some percent, as though it
were an acceptable sacrifice.

Words like extinetion and bio-
logical diversity can also be
guantified and made to seem
less personal. But to whom else
ihi for the
murder of entire specles and
ecosystems, but to those
humans who promoted it, and
thoze who allowed it to happen?
Extinctions are forever and
believing government propa-
ganda does nol release one from
this higher responsibility to the
garth and our children.

Anne Wheelock
Kuriislown

i = - o

-

Editor:

Imagine coming over a hill or
rounding a bend and encounter-
ing a large truck whose left fronl
tire is almost three feet over the
center line into your lame.
Although most truck drivers are
gafe and responsible, there are
others who abuse their privilege
to drive and hog the road, Given
our narrow Kona roads, nearly
nonexistent shoulders and
increased traffic, this scenario
is happening more often.

There is something you can do
if you get safely around the
truck. Take note of the truck
company, date, time, location
and if possible a truck number
and license plate. Truck compa-
nies keep a log of who drives
what, where and when.

all the police with your com-
plaint. The police will visit the
company with your complaint.
After several the
police will patrol the area where
the driver is scheduled to drive.
Also call the company as 6o
company wants to employ an
unsafe driver.

B. Easley
Kailus-Kona

No Scuds

Editor

The rocket laonching site
proposed for Ka'u has often
been called a “spacepart” by
promoters frying to glamorize
something that will violate the
environment and pierce the

peace of this rural area.
During recent months, a new
and evil word has become famil-
jar worldwide, The word s
Bend; "Beund” best conwveys
what iz being proposed for Ea'u.
wNg Seuds for Ka'u, thank you.”
George Balazs
Honalaln

e
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dwide. The word is Seud. Scud

best conveys what is being prop-

osed for Kau. “No Scuds for
Ka‘u, Thank vou!"

George H, Balazs

Honolulu
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Roadway sale is latest .

By Hugh Clark

Aubvertiser Big Tsland Buteau

HILO, Hawaii — The future
of the iung‘-ﬂpla.nnai SeaMoun-
taln Hesort al Punaluo in Ea'u
ig again eloudy as a new dis-
pute has erupted over 8 to
gell. the resort developer a
coartal road remnant owned by
Hawail County.

‘The County Council Public
Works Committes  dizcussed
the issue at length vesterday
but reached no conclusion,

ﬂwﬂugtntmsthewhnl&isme
to the Council,

The road — which runs be-
tween portions of an existing
gul[ course an-.'l the ocean —

e¢d from the state
by C. Brewer & Co.

But..ﬂmt sale wag invalidated
by Hobolulu {H.t-iujl Judge Sim=
eqn™ in &

: Fllaﬂd thaufFufl:n :tigt:
didn’t ‘oway the road — that the

| e
i

NEIGHBOR
ISLAND
NEWS

S0 Pumalu'u  Development
Ine,, & company owned by Sal-
ane of Japan, has asked
instead that Hawall County ap-
prove the sale of the narrow
da-mile road. The company
would aequire 33,000 square
feet of land at $1 a square foot,
plus pay for related public im-

is

provements, ;
Those (mprovements would
cost 390000 to %1.2 million —

and would include an e
public par Iot, an tiom=
al public beach pavilion, éxpan-

F-'l“__li zlang oo '|Itrl.|'.r[‘:l'.‘j'!'

Acdviriuar graphis by Grog Tay

permanent status.

The proposal has been al

dlurnpw S ¥V WA A LAAALALLALL ARALLLA

b |

tacked as unfair, unreascnable
and outrageous by Hawalian,
environmental and other

Councilwoman Helene Hale
gaid the sale price sounded un=
usually low and asked for an-
other aigal,

The Salage Group says the
land involved = o Sg-mile
atretch of narrow roadway =
will not be wsed for any of Iz tack
buildings.

mE:Bus umtendﬂmt:dl'
MME would lose
acceds to the and ocean.

The dispute over the buil
of the Ka'u resort, fought wi
strong emotions during much
of the 19808, came to an appar-
ent end in 1988, when the
Council rezoned the land for
resort use.

Now the resort's chief oppo-
nent, Punaluu regident Pele
Hanoa, has attacked the pend-
ing male of the roadway in a

periea of written articles.

She 13 backed by a dozen or
mory Hawaitan activiste from
Ka'u and by Kona environmen-
talist Jerry Rut‘mtcein. who said

“public accesa® should not be
oS g g i3
= which the develop

CoEs Hawau EToLip.
State Sen. Andy Levin and
the MNative Hawal:l.au Legal
Corp., among others, also urged
the Council to reject the. pro-

posed sale

The Volcano Communmnity As-
gocliation expressed reserva-
tions about the sale, saying the
ocean - ared at Punaluo has tak-
en on incredsing importance o
poutheast Hawaii residents,
with the destruction a year a%o
of Kaimu Black Sands Beac
at Ealapa the Kilavea

eruption lava flows.

=

Et'iThn E‘nunﬂl committes, un-
& to reach a majorily

jon on the road sale, eﬁm-
send it to the full Cﬂunn:ll

ot recommendation,

State Land Beoard Chalrman
Bill Paty had urged Lai yester-
day to delay action on the sale.

Couneil Chairman Ruseell
Kokubun said he wanted P
1o express his reasons In writ=-
ing before the Council meeting
to determine if the state has
any legal interest in light of
the Acoba ruling,

The County's Public Works

gaid the land is not
of any further use a3 o county
roadway, but Hale said the i
e goes bevond county roads.

*This has polarized the whale
community,” she warned devel-
oper representatives, suggest-
ing that they mey be left with
a perpetual security problem f
they obtain the roadway rom=
nant.
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Resort claims valid, plans

By MILI FERMANDEZ

Punaluu Resort
T weould like fo express my views about
ﬂhah'l development plans for Punalus at
',

I am & resident of Ka'o, and & employes

" of Sazale. These past months, moch

been gafd abowt the Punalow Resort deve-
lopment and its developers. At times [
said and
circalated in the communities of Ka'u, or
what [ read in the newspaper. In fact, it

cannot belisve what is

upsels me.

It i% hard for an employes, such as
myself, to be silent; don't make waves, you

mike trouble, say something and you will

Eng:r. ke YOUT Views
kmown and you will be intimidated, Just be
being said and
ltummphn;i_ﬁnlhm,gh.ﬂn,lwﬂ!

get it in the mews
ggplz,'mﬂ whatever is
Mo, 1

.
&

ot sccept whatever

Logically, it wrould be in the best inferest of
ihe resort to heve the pond restored. :

The other issues of the weiland area,
Hawkeshill turile nesting sites and historic
sites are all part of Sazale's preservation
plans, before, during and after the
ment of the reson. This also has been
publicly stated,

The continued phrase of “denied access™
fo the Punslun shoreline, wheiher §i be
from the Minole area or Punahni Black

Vi will ot be taken away the
people of Ka'u, The proposal by Sazale of
constructing & new access road down to the
Minole Cove and beyond, with parking and
drop off arcss will improve acoess, The
improvement of the existing county beach
facilities with its wdditionsl parkang and
land area are pluses for the communities,
Time and time again Sazale bos publicly
siated: I acoess to the Punaliou shore-
lime will not be denied to the people of
Es'u, The peaple of Ka'u still can continae
b fish for a living or recreation, their
family for an outing, to swim or just to take
& leisure walk. Sazale welcomes all of this,

I am in & position with Sazale to know, it
is sbsclately not a “blatant threst” of the
posaibility for & layoff of the resort-employ-

———— e e o

: _.T}_ a A
AT +
E"'l':r" i

ees. This is not idle talk, | can assure you

The employees at Punaluw are forfunate attitude and determination, anyoneé can
Smhmtmlm the whole resort in  have a better position
full operation even the huge losses it operation, be it here

experiences. We undéerstand fhe situation
are thankful for Sazale's senshivity to

our nesds. How long this will continue is

what worries the employees, | will say this, i

don’t use the employees of Punaluo

to make your views of the issues ot hand

seem llke Sazale is just towing their
employees and out communities along for a  realize this.
ride to develop this resort. We cannot and  The people of Ka'u rmust make
do nol have that feeling because we all effort 1o know the truth of and the
have & lot st stake, tance of this developme

As a person who has been In the tourist opinion. Many
ind for 17 12 the so called been make about
“menial jobs" which the resort offers to the plans, and it stands

ople of Ka'u also meeds to be clarified. the true facts, ¥

say jobs in & resort are "menial jobs™ is beasings, contact the
mmnt;l;n:;dm;ﬂlydhrg the ?ﬂﬂmﬂmﬂ
sensitivity of ; employs gement
ﬁmmufﬂnlmmhu&mﬂ, mittees. These
employees of the tourist industry have a lot local residents,

for them. True, there are some hard them.
and mmﬁtmmmmt
& honest day's work honest w
to Mﬂmwﬂﬁn{_ﬂhﬂfmu

m of ‘resort job one holds. It not necessarily r
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shiapgansa b UdE CLEWELL V15]-
tors Bureau find a few places
where tour buses can stop for an
hour or two so male and female
tourists can follow their separate
interests before rejoining their

?
i Frank G. Nelson
Hilo

State & Walplo Valley

The state plans to ¢ the
image and life style in aipio
Valley.

The state’s acquisition of
Bishnf Museum's 85 percent
land will not preserve
Waipio V and will not pro-
the taro but will
Jpen Waipio Valley to  the
wblic, promote tourism and en.
Iﬁmﬁz dﬂi‘m

'“Pirb.au:lthumtdmp
credibl

= i Wwicaier, Many local resi-
dents are missing out on some
of the finest and most affordabie
entertainment anywhere. Having
8 completely subsidized theater
5 one of the t assets any
city can have. ery often such
theaters produce writers, direc-
tors, actors, a:ld tu:[l;:nim‘ms of a
Ve uality. It is not un-
reBrI}ir.'al?:l:E!:nqlhink of Hilo as the
Hollywood of the futurs, [f any-
mﬂﬁnds‘ﬁ'mfﬂ]aruﬁat[m
saying holds water, they might
consider seeing the most recent
production “Little Shop of Hor-
rors,” which opened Dec. 20 and
runs for three comsecutive
weekends,

Having seen this production in
dress rehearsal, I cap say with-
out any doubt that this is ane of
the most enjoyable shows to
come along this or any season,
The music is hot, the n

is in-

e. You really will be

o another place and

Emuinthlsph}r.Hupeinm

you there, and definitely bring
the family and friends,

John Bancroft

Hilo

‘Funny letters’

The geothermal Wayne
Blythe and Bil Er:k write
funny letters, They'll ::“ E-u
everything want to hear
out the mvli?“mmt, a3 long as
Iiu‘r can have their deadly, dirty,
and costly geothermal, They
know are twisting the truth
1o protect their ketbooks,
e out there

say
for a minute, However, let's
the words of Abraham
Lincoln, “You can fool some of
the people some of the time,
You can fool all the people
some of the time. But you can't
fool all the peaple all the time.”
Geothermal doesn’t have g
The people know too
much. Please up.
Tim

ilo
, 122 g =

wrong and uncalled for, Sayi

“sorry™ won't cut it with m:ﬁ
& punch in the face I didn't
deserve. I know that he has suf-
fered some losses but he brought
a]Infthnrunmhimsalf.Hulsn
Vulcan athlete and should real.

50
t'a:isjus::sIs,pnnlhemist.l
Sympathize with him in some
ways, but when he says that
Sirs w]l'::a:c;?admmy *Hi" 1o
on't 15§ way anymore,
then all I can say is that it's his
own favlt. When I feel that Dar-
ﬂl‘fﬂ an has Mndﬁhﬂ:
€ Comsequences, maybe
I'll be able ty forgive for what
he did to me. But for now, there
5 no way that I'm backing
down,

Dorothy F, Salavea
Hilo

Punaluu, shoreline

So who does this John Smith
from Captain Cook (sounds like
3 fake name to me) think he is
running down Jerry Rathstein in

i
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resort
gets OK

U Planning panel
vote follows large
display of support

Iyﬁmhn‘l!'lt. hnn
Tribune-Herakd

PAHALA — The Sazale °

Group's plans for a hotel, con-
dominium and golf course com-
plex at the Sea Mountain Resort
at Punaluu was upanimously
proved by the I']mning Commz:
slon last night.

Thl: shoreline pMImet

apgwﬂ the last legislative
the project, d:m fol-

of Hamakua when the plan col-
lapsed,” said Punaluu Resort

spirited six-hour meet-
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By Joan Conrow
Specinl to The Advertiser

PAHALA, Hawaii = Pahala holds a special
place in the heart of Big Island Civil Defense
Administrator Harry Kim. He still remembers
the first time he gaw the plantation town,
back In 1951, durlng the eruption of Mauna
Lo,

wThe gun was shining, the sky was blue,”
he said. *1 loved the openness, all the way
down to the ocean, You fecl very close to
nature becauze it's the dominant factor, and
not people’s things.

“You feel like there's still a chance to keep

i and clean,” Kim continued.
“There's still a chance for a certain way of
fife. There's still a chance to be close to

The skie

Thirty-one vears later, Kim's first
impresgion halds true. And It seems (o
explain why Pahala's residents love the place,
too, Ask them what koops them there and
they'll tell you they treasure the small town
feeling, the comfortable familiarity that comes
with seeing the same old folks, the same old
places.

Whether It's the group of Filipino retirees
who meet to talk story at the picnic tables
outside Mizuno Superette, or the women who
gtop to chat outside the post office,
relationships seemn to be impmmt t? Pahala.

Jerry Chang, who spent the first six
yaﬁnl‘ his life in the planfation town that is
now part of his legislative district, shares that
gentiment.,

“Everybody knows everybody, is friends
with everybody,” he said. “They take care of

Slolga ®

S S11

people.”

Hoaneoty
at

each other, Everywhere eople |
alwa:.rg waving becaues L';g: nnEw mchﬂm

H 5

and Mary Evangelista are living
: Chang's obearvations, The retired
mill handyman and his wife enjoy just sitting
on their porch, waving at friends, neighbors
and the oecasional tourist who wanders
through the town.

Bul tourists and other strangers aren't all
that common in Pahala, which may explain
why the town hag been sble to retain its
sleepy residential character.

Visitors aren't made to feel unwelcome, by
they aren’t solicited, either. No tourist :
:gﬁ:;ﬂ;u:s lure mumrfiia from the highway;

¥ stores or fl: Eneo
folks to stop. Bz ez s

In fact, everything about Pahala — with

—

ADUERTIs &0

Pahala

the exception of the busy, dusty mill = s
low-key, calm and so very quiet. Stately Ka'u
Hospital, with its signature monkeypod tree
and expange of well-tended lawn st the
fnt.nm::e to town, seems Lo set the peaceful
ome,

Houses share the traditional plantation-sivle
architecture, and while some are weathered,
rEElL-,'.f iu'el mva]r;jalﬂy neat. Grass s short,

owers line the drives, hedges of vibeant
colored bougainvilles delight the eve. Hw:.r
song plerces the morning silence, cars travel
sit]rzwa:::.r ]nn gently sloping, shady streets.

ala feels like a place where people still
take the time to care — about their hu;;
their town, each other. And that feeling’s so
strong, so much an integral part of the

community, that it just mi i
another 3] vears, J CRpenule e

le



Lorraine R. Inouye

2v2h Planning Commission vhes

- 8 28 Aupuni Street, Rm. 109 » Hila, Hawaii 36720 = (R08) 961-#288

RTI Db
March 16, 1992

Punalu'u Preservation, Inc.
PO Box 472
Naalehu, Hawaii 98772

Ladies and Gentlemen:

Spacial Management Area Use Permit Application 91-20
Applicant: Punalu'u Development, Inc,
Request: Various
Tax Map Keys:9-5-19:11, 15, 46, 30, 31, 33, a5;
J=6=-01:1, 2, 3, 6, 11, 12, 13,
2-6-02:8, 3%, 38, 41 and Portion of 45

This is to follow-up on your request for a contested case
hearing presented to the Planning Commission at its February 26,
1332 public hearing on the above-referenced Special Management Area
(SMA) Use Permit.

The Planning Commission, at its February 26, 1992 meeting,
received public testimony and additional information provided by the
applicant. The Commission then proceeded to approve SMA Use Permit
No. 329 to allow renovations to an existing l8-hole golf course, the
construction of a 100-room hotel, golf/tennis/spa facilities,
commercial center, resort maintenance center, 3 residential enclaves
with a total of 120 units, employee housing, infrastructure and
related improvements,

Please be advised that the Commission, at its February 26, 1992
hearing, wvoted to deny your request for a contested case hearing
made at that meeting since Pele Hanoa, Keolalani Manoa and Chris
Bangay, President, Secretary and Director of Punalu'u Preservation,
Inc., respectively, do not have property interests in the subject
properties, do not have interests in the proceedings that are
clearly distinguishable from that of the general public, and that
such a request would not result in further information being
pProvided to the Planning Commission that would be essential in its
decision on this particular matter.



Punalu'u Preservation, Inc.
March 16, 1992
Page 2

Should you be aggrieved by the Planning Commission's decision to
grant SMA Use Permit No. 397 or the denial of your contested case
hearing request, you may appeal this decision to the Third Circuit
Court within 30 days of March 12, 1992 , which is the date when this
office sent @ certified letter to the applicant informing the
applicant of the Commission's action,

Should you have any gquestions on this matter, please feel free
to contact Daryn Arai of the Planning Departmenlt at 961-82885.

Sincerely,

Mbe mce
Mike Luce, Chairman
Planning Commission

4673D
DSA/jdk

cc: Punalu'u Development, Inc. w/ltr.
George I Atta w/ltr.
Mayor w/ltr,
Planning Director w/ltr.
Corporation Counsel w/ltr,
West Hawali Office w/ltr.
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SIERRA CLUB LEGAL
DEFENSE FUND, INC.

The Law Firm for the Enwirenmennal Maverment

i, My, Mekinry Ansel Adama 212 Merchant Street, Suite 202 Honolulu, Hawaii 96813 (308) 599-2436  £ax (Bof) gai-6841

MET-RACIRC DVRICE
Faul B Spaulding 11T

_'-:.-_fl' ..‘LT.'"I.__.

I em=in . Anioimi

Pt Aty March 19, 1992
Namooe Y- r":\-r_;:n;r

::"..-'. R I '.':'i...

Layra K- Donsam

Hip Magh George Balazs

National Marine Fisheries Service

_ ; Honolulu Laboratory

Eh; e ey G E0) Southwest Fisheries Center

EEGINAL CFFITES 2570 Daole Street

Honolulu, Hawai’l 96B22

O CHERCE

Dienver, Colorads
_:u:u.-u.l. Alaska

ew Oleans, Lounsiana Daar George

SEalLke, WY J.llIITI;{I.-\.'I'. L

Talishasnses. Flomda o ‘

Washingron, DC. Enclosed you will find the Draft Monitoring Plan for

turtles at Punalu’u, near the Sazale Black Sands Resort.
In addition you will find a map which shows the proposed
uses of the shoreline area., If this gives you a clearer
picture of potential effects on the turtles, please let
me know. Thank you for your attention to this issue.

Veary truly yours,

Carrie Miller

Enclasura

E Printed oo 5o n-\-.-_|1:||;r|'||n||||;:|+n7:|_'\p'!1_-r d I'I"aEI'ﬂbEl’ ':|f Ea‘rth Shaf'Eu.



University of Hawaii at Hilo

MARINE OFTION PROGRAM
October 24, 1980

McNeil Wilson Communications

Margo Shiroyama

1001 Bishop Street, Pauahi Tower, Suite 950
Honolulu, Hawali 96813

Dear Ms. Shiroyama,

Last year | sent the enclosed lefter to one of the lawyers handling the purchase
of the Sea Mountain Resort at Punalu'u. | did not receive a reply to that letter so |
thought | would bring you up to date on the University of Hawaii at Hilo Marine Option
Program (UHH-MOP) and the National Marine Fisheries Service (NMFS) involvement at
Punalu'u.

For the past 19 years UHH-MOP under the auspices of NMFS, has been
involved in the study of the endangered Hawaiian green sea turtle population
(Chelonia mydas), at Punalu'u. George Balazs, the principle investigator for NMFS,
has often said that Punalu'u is the best site for the study of the Hawailan green sea
turtle. The benefits reaped from this study, include not only data gathered for
monitoring the endangered Hawaiian green sea turtle, but the experience gained by
our students’ involvement. As the owner of the Sea Mountain Resort, we respactfully
invite you to become involved in our work through a tax deductible contribution to the
University of Hawaii Marine Option Program. This funding would be spent wholly on
the study of the Hawaiian green sea turtles at Punalu'u.

The lack of response to our earlier letter was disappointing, although in the
busy transitional period it could have easily been overlooked. We hope to hear from
you in the near future in regard to this request. Any assistance you could provide
would enhance our efforts to preserve the Hawaiian green sea turtle. If you have any
questions, please contact Dr. Walter Dudley at 833-3411, Dr. Leon Hallacher at 933-
3364, or myself at 933-3544. Thank you for considering this request.

Sincerely %

St g,
John P. Coney, %
Coordinator, UH-Hilo MOP

Enclosure:

523 W LANIKAULA 5T,
HILD, HAWAI 967204001 = TEL: {808 933.3544
an Equal Dpportunddy Empiear



University of Hawaii at Hilo

MARINE OPTION PROGRAM
Beptember 8, 1989

Sekitei Kaihatsu Co.

Alan Goda, Lawyer

745 Fort Street Mall. Bth floor
Honolulu, Hawaii 96815

Dear Mr. Goda,

Congratulations on your recent purchase of the Sea Mountain
resort in Punaluu Hawali., We are writing in regards te our
involvement with this area for the past 19 years. The University
of Hawaii at Hilo, Marine Option program, through the Hational
Marine Fisheries Service (NMFS) has been involved in the study of
the endangered Hawaiian Green Sea Turtle (Chelonia Mydas).

George Balazs, the principal investigator for the NMFS, has
often said that Punaluu is the best site in the state for the
study of the Green Sea Turtle. The benefits from this include
not only the data gathered from monitoring the turtle population
but the experience gained by our student's involvement. With
your blessing, we hope to continue our research at this site. We
would also like to welcome yvou, as the new owners, to become more
involved in our work, through a tax deductible grant to the
University's Marine Option Program. This funding in your name,
would be spent wholly on the study of the Green Sea Turtles at
Punaluu.

Again congratulations on your purchase of Punaluu's Sea
Mountain Resort. If you have any further guestions, please
contact George Balazs at 943-1221 in Honolulu, or in Hileo, Dr.
Walter Dudley at 933-3411, or myself at 933-3544. Thank you for
your time, we look forward to hearing from you in the near
future. s

Sincerely yours,

f«/ T gl
ohn P. Coneay, e

Coordinator, UH-Hilo MOP

cc Gaorge Balazs
Walter Dudley

523 W LAMIKALILA 5T
HILD, HAWAI 96720-4091 = TEL: {808) 933-3544
An Egual Opgortenity Employer
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I have always been bothered by Punalu'u. Here is a large developed
area, well-groomed and maintained, and useless except for some golf
and a restaurant of little gastronomic conseguencs. The besach
itself is a poorly maintained mess. and with the clutter of tour
uses and cars and piles of sand, it's an eyesore.

I have reviewed the gazale's plan and presentation very carefully.
This presents a genuine realization of the potential for the area.
It is substantial, it is low key, it 1is pleasing to the eye. Rather

that restrickt, it appears that it will enhance and thereby attract
use by the public.

1 urge this Commission to accept this resort as planned and permit
Sazale to proceed with construction without further delay.

The local people are tired of waiting and hoping for something to
happen here. Employment gpportunities are minimal and scarce in
this area. Please, Commission Members, give them a break. This is

a rare project where everybody can only win and profit. Thank you
vary much.

{ SUBMITTED WRITTEN TESTIMONY INTO THE RECORD.

CHAIRMAN: Thank you. Anna Carriaga, followed by Marion
Kelly. Anna is not here, oh, there she is from out of the wings.

ﬂiﬁ%;hﬂﬁ Mr. Chairman, Members of the Hawall County
Planning Commission, aloha and welcome to Ka'u., We appreciate your
every effort in bringing this SMA public hearing to Ka'u. And, as
you see, the many people that have turned out. If you had taken it
to somewhere else, I don't think many of us could be present.

My name is Anna Carriaga, a resident of Ka'u, born and raised in
Ka'u. I'm a member of the Punalu'u Development, Inc. advisory
council and also a member of the cultural committee.

I have been with this project from day one on the turn-over from

c. Brewer and Company. I have seen the changes from a larger scale
of C. Brewer's plan to a smallér low density plan that Sazale hes
now: and the plan that we have now is a better plan.

The Committee, both committees have spent many, many hours meeting,
going over a lot of the concerns. And as we mat, we had our public
meetings with the community. We acted almost like a liaison between
Sazale and the community. And I can truthfully tell you that the
community is well versed on what is happening with the project; and
I think -this is why most of us and the majority of Ka'u are here to
support the project, because of the time and efforts they have put
into this project.

5=

\
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As, you know, the 32 sites, that was a big concern for the Cultural
committee, It wasn't easy. And we had to take some recommendatians
from the archaeoclogist that had done the Studies before, and we alsg

made our own recommendations because we have lived in this community
for go many years.

The shoreline was another concern for the shoreline committea,
We're not only concerned about the passing of that road. We're also
‘concerned about the turtles, Truthfully telling you that, vou know,
the turtles wag nevaer there before, 1f I could get rid of the
‘turtles, I wish they would have decided to 5tay some place else
‘instead of Ka'u, And, you know, they decided to stay right in
Punalu'u, there's three places. We also have the greenback and the
hawkbill turtles, And, you know, as one of our, as the minister
prayved at the beginning over here, I did tell them please Pray to
have them relocate themselves some place else. Yoy know, so now we
have to work with the turtles: ang if we don't know, you what the
Federal can do. And that's really a touchy situation. Now you'va
heard all the testimonies on the Project and why they're Supporting
s,‘f.,vl;, Etminot going to go intg that,

My

thing is, my concern was the old government beach trail., And 1
find that, you know, history is repeating itself,

CHATRMAN: Anna, you're going to have to hurry up because
your three minutes is gone already,

CARRIAGA: Okay, history is repeating itself, Can T use
Somebody's minutes that they didn't use it up? Anyway, in the past,
in the past, like in the 1800s, the Hawaiians, as they took the
road, or the tidal wave took the road away, they had replaced
another reoad. And they have done this up £ill now. What we are
doing, too, with that road, we would like to see, ¥You know, that
Iroad, if it has to 90, which we want it to go, it's like the past.
We will not stop the Public. Sazale will not stop the public from
going and using the beach. You know, 9o back to the past. And it'sg
been a repeated thing. The government had taken away the road, sat
up ancther road, a traiil for the paople to pPass,

CHAIRMAN: Could wyou conclude, please.

CARRIAGA: Okay, the reason why I'm talking about the road
is because I, our family, the Kailiawa, had a Property down there.
We had to go te Ninole and that's the end of that road. And so we
passed that road. Now that road has been relocated, redesigned,
reshaped, and everything., And let me tell you, it wag a hard road
to pass on. 8o we used it as a family. 8o I would rather see that
that road go.

=53
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TODAY'S WEATHER:
Muostly sunny with
clear, cool nights;
high in the low 805
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Panel questions Spacéport studies
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Here is the entire pertinent section. I would appreciate , .
any concerns you may have regarding this and will convey them
aither as yours or as my own to our Councilmen.

We have the Pavilion at Punaluu reserved for the Nov. 30 -
Dec. 1 date, so put that firmly on your calendar.

Have a good safe trip to Bamoa.

sk dba&—

University of Hawall at Hilo
200 W. Kawili EStraet
Hilo, HI 96720-4091
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ative observations over large areas with clear waters, a diver
may be towed bahind a Support vessel, Because surface waters
were much too rough and choppy to alleow this, sCcuUBA diving at a
numbar of locatiohe provided 8 comprehensive overview of the
marine communities presént, This exercise allowed the qualitat-
ive delineation of major biotopes bammd Partially on the presence
of large structural alements (e.g., amount of sand, hard sub-
stratum, fieh abundance, coral coverage or dominant corsl spec-
ien). Communities present within each of these zones were then
qualitatively described,

D. Sea Turtle Surveys

The ocbjectives of the Bea turtle surveys are to (1) identify
sites of major coheentrations of sea turtlea, (2) determine rest-
ing loecslities and Bpproximate abundance at thease locations of
major cohcentrations, {3) if present, identify appropriamte sub-
tidel foraging pasturss in the vicinity of resting habitate and
attempt to determine the use of these pastures by turtles and (4)
locate beach areas that may be appropriate for the nesting of
hawksbill and green sea turtles in the project site. Because the
surf conditions precluded sufficlent "in water" work, wWe were
unable to ascertain the extent of resting sites and subtidal
foraging pastures and their use in the 1990 surveys, thus in the
1993 atudles, we focusad on these objectives in the immediate
vicinity of the three proposed launch pads.

To mest these objectives we have utilized a number of tech-
nigues ranging from & helicopter overflight of the entire coast-
line (in 1980) to small-scale cbeervations made from discrete
pointe along the shoreline. The helicopter overflight and dig-
cussions With local fishermen were used to identify nearshore
Areas uséd consistently by sea turtles. These areas ag well as
most of the remaining coastline wers covered on foot, making
shoreiine observations of local sea turtle abundance. These
technigques also were employed in determining the locaticns of
possible nesting beaches. In the 1093 field effort, areas
fronting the proposed locations of the three launch pads were
examined in the water.

To determine abundance from shorelins vantage points, counts
Were made of turtles surfacing for air in resting sites over
specified time periode. With thie technique differsntiation of
individuala is hot an easy task but may be accomplished by cen-
susing several individuale at the surface simultaneocusly and/or
by noting individual differences in shell color, =ize, ete.
Binoculars assist in making these determinations. 1In all of
these efforts if turtles were encountered, estimates on straight
line carapace lengths were made and if visually apparent, we
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noted the presence of deformities, tumors or tags.

As they ware either identified in the field or through
questioning of fishermen, areas of sea turtle concentrations were
nated on a map. Reconnaissance of some resting areas was carried
Out using snorkel gear. During all survey work if wecrothallcid
algae were seen, the specles and their abundance were pnoted.

The intent of these gualitative observations was to use them in
determining possible sitea of turtle foraging. Additionally, a
gualitative inspection was made of the intertidal rocky shoreline
fronting much of the Palima Point site in an effort to identify
possible intertidal forage areas.

RESULTS AND DISCUSSION
A. Anchialine Pools

With the discovery of a number of new caridean shrimp spec-
ies in the early 1960's, Holthuls (1963, 1973) drew attention to
an ecologically distinct habitat in which thess shrimp are found.
These crustaceans reside in land-locked brackish water pools.
These pools have been termed "anchialine” by Holthuis (1873) from
the greek "anchialos" meaning near the sea; these pools may be
characterized by a lack of surface connections to the sea, yet
have measurable salinities and damped tidal fluctuations.

Haturally occurring anchialine ponds are restricted to high-
1y porous substrates such as recent lavas or limestone ad jacent
to the sea. These unigue habitats are widely distributed but the
localities with the greatest pnumber of these pools are sites ip
Fiji, the Ryukyus and Hawaii. Statewide, Hawaiil lsland has the
largest number of anchialine ponds. The majority of these pocls
occur along the coasil from Kawailhae to Eallua=-Kopna on the west
&ide of the island. Brock (1988) estimated that there Were about
630 anchialine ponds on the Hawaii Island coastine; 130 anchial-
ine pools were destroyed with the construction of the Hyatt
Resort at Wailkoloa. It should however, be noted that the esti-
mate waes just that and since that time additional pools have been
located. Despite the destruction of pools, the total number for
the island presently approaches 600 ponds.

The Hawaiian anchialine pond ecosystem is dominated by a
characteristic assemblage of organisms some of which are found
nowhere else. This group includes crustaceans (shrimps, amphipods
and isopods}, fishes, mollusks, a hydroid, sponges, polychaetes,
tunicates, aquatic insects, algae and aguatic macrophytes. Most
striking are a number of red-pigmented caridean shrimp species.
These shrimps., as well as many other co-occurring feunal compon-—
ents, utilize the anchialine pond habitat and the rock inter-
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D. SEA TURTLES

Because of declining population sizes the green sea turtle
(Chelonia mydas) was granted protection as a threatened species
under the federally mandated Endangered Species Act in 1977-78.
Green turtles as adults are known te forage and reast in the
shallow waters around the main Hawalian Islanda. Growth in
Hawaiian green turtles is slow; to attain sexual maturity takes
about 26 years. Reproduction in the Hawaiian population occurs
primarily during the summer months in the Northwest Hawailan
Islands with adults migrating during the late spring and summer
to Lthese dsolated atolls and returning in late summer or early
fall, In the main Hawaiian Islande green turtles rest along
ledges or in caves in coastal waters usually from 12 to 24m in
depth during the day. Under the cover of darkness turtles
travel inshore to shallow subtidal and intertidal habitats (o
forage on algae or limu (Balazs el al. 1887)., The normal range
of these dally movements between resting and foraging areas is

about one kilometer (Palazs 1980, Balazse gt gl. 1987), Thus from

the present state of knowledge, an ideal green turtle habitat
would have the presence of appropriate offshore resting areas
(caves, ledges or undercuts| being located within a kilometsr or
less of a sufficient abundance of appropriate forage algal spec-
ies situated in shallow water. Selectivity of algal species
consumed by Hawallan green turtles appears to vary with the

locality of sampling but stomach content data show Acanihophora
Epicifera and Amansia glomwrata to be guantitatively the most

important (Balamze &t al. 1987); the preferences may be due to the

ubiguitous distributions of tThese algal species. Interestingly,
on Hawail Island at Punalu'u Bay and environs, Balszs &t al.
{1287) found that green turtles consume primarily Pterccladia
capillacea. This alga is a dominant species in Punalu'u Bay
and lower intertidal along nearby cliff areas.

Little life history information exists for the hawkabill
turtle (Eretomchelys imbricata; Hughes 1881). Hawksbill turtles
apparently feed on sponges (Coston-Clements and Hoss 1983) and
the flesh of this species has occasionally been toxic to humans.
Hawksblll turtles occasionally rest in the same habltat with
green turtles (Wright and Lay 1877), but little else is khown of
their resting and foraging habita. In the past the shell was an
article of commerce. These turtles are known to nest on a few
igolated beaches in the main islands; these beaches include
Halape and Apua in the Volcances Natjunal Park, Kamchame near
Palima Point, Punalu'u Bay, Ninole Cove and at the mouth of

Halawa Valley, Molokai. Hawksbill turtles are on the endangerad
epecies list.

Both green and hawksbill turtles are koown to occcur in the

vicinity of Falima Point. Balaza (1980) and Balazs gt al. (1987)
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note that green turtles are common in the vicinity of Punalu'u
Bay and Wright and Lay (1277) state that hawksbill turtles are
found in the same resating and foraging pastures.

To aspess the abundance of sea turtles amalong the Palima
Point shoreline in the 1990 field effort, wa first used a heli-
copter overflight to ldentify possible offshore resting areaa (as
delimited by the presence of turtles surfacing for air) and :
followed this with an inepection of the coastline along most of
the shoreline of the proposed spaceport. The helicopter over-
flight (made on 29 January 1990) pointed out several areas of
Aggregation; in the Palima Point Population Control Zone one
turtle was seen at Mahuka Bay [(near the Volecanoes Hational Park
border), three offshore of Kameshame Hill and one offshore of
Hahuluhulu Point (see Figure 2). Additionally the hellicopter

1lot pointed out one nesting as of August 1989 reputed to be
iAwkebill at Kamehame Hill. The pilot noted that in his mctivit-
ies he overflies much of the subject coast and pesting by turtles
is not common; he had seen this activity only at Kamehame Hill,

Subsequent digcussions with fishermen suggeeted that in the
Palima Point study area, turtles are common at Kamehame Hill, in
the vicinity of Nahuluhulu Peint [locally called Turtle Bay) and
offahore of Kane'sle'sle Heian and at Punalu'au Bay [Jjust outeide
of the atudy area).

The helicopter overflight, discussions with fishermen as
Well as the avallable literature provided information en where to
éohcentrate our shoreline observations. The strategy we employed
Was to walk the shoreline, and in areas away from known resting
sites, stop approximately every 500m and search the nearshore
Wwatere for turtleé on the surface. In those areas previously
identified as being important to turtles, more effort was expend-
#d searching for turtles. OQbservational data were gathered as
numbers counted at the surface per unit time with care being
taken as to not count the same individual more than once. This
methodology was employed along most of the Falima Point site
{1.e., B.5 of 12km). We covered a section from just north of
Punalu'u Bay on the south to Waiapele Bay. Despite the sighting
of one turtle at Mahuka Bay in the helicopter overflight [about
2.4km to the north of Waiapele Bay), the presence of high (30m)
cliffs over most of the coastline from Waiapele to Punahaha meant
that there were no beaches for use by turtleas. Discussions with
fishermen suggested that in the Palima Point area most turtles
are seen between Kamehame Hill and Punalu'u Bay.

The results of the shoreline cbservations from the 1930
survey are given in Table 5. In total 36 turtles were seen off-
shore of thea Palima Point site. Approximately 140 man-hours were
expended in thie assessment. Thus at many stops we did not en-
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Figure 2. Map depicting the major areas of sea turtle aggregat-
ions based on our helicopter overflight, interviews, the
literature and the 1990 shoreline survey In the Palima Foint
study area. These areas are Nahuluhulu Point and vicinity,
and Kamehame Hill.
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Table 5., Summary of sightings and estimated sizes of sea turtles
made from shore at varicous locations in the waters tronting
Palima Point during the 1890 field BUrvVeys.

Humber and Humber
Date Location Estimated S5ize Seen/min

D1/29/90 Kamehame Hill 40em
S0cm
&0cm

T0cm 0.30 turtlies/min

[

04 /26730 O,4km south of
Kamehame Hill
Waloala Spring

EDom .07 turtlea/min

=
'

E0cm 0.07 turtles/min
04/28/90 Eamehame Hill

40cm

BOCm 0.06 turtles/min
40cm
Blhem

GDcm 0.20 turtles/min

Station P-06

e et ed e

O08/10/80 Station P-06 dbcm

40cm
BOem
TOcm 0.30 turtles/min

B L3
EEFOSSERED PR F OEREE B & TEEE

d8/04 /90 Kamehamsa Hill A5em

40cm
B0cm
&0cm
T5cm
B0cm 0.60 turtles/min
Blem 0.07 turtles/min
50em
&0cm
TOom
Thcm Q.70 turtlea/min

Station P-08
Hane'ele'ele Heiau

i B e DD o e RS R R R e
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counter turtles on the surface for the duration of our observat-
ions. Turtles were not encountered fronting'any of the proposed
launch pad sites. At a minimum, sea turtles must transit all
areas that we censused, but time constraints dictated that our
esampling efforts were to focus on areas of major aggregation and
at launch pad sites. All of the turtles we saw appeared to be
gre=n turtlea; we d4id not ldentify any hawkebill turtles in our
shoreline survey. The absence of hawksbill turtles in our counts
may be due to our inability to distinguish these two specles at a
distance, Wright and Lay (1977) did find 6 hawksbill turtles in
161 sightings made over a 92-day period in the Punalu'u area., 1In
another student study, Kam (1978) using turtle nets captured
three individuals in Punalu'u Bay and 13 others in Ka'alu‘alu Bay
over four nights of sampling. The mean capapace length of this
sample was 67cm. No hawksbill turtles were caught in the latter
survey.

iIn the 1590 shoreline survey we saw no turtles along much of
the coastline we examined on foot. However, in the locations
known to be freguented by mea turtles, they were freguently
common. Punalu'u Bay is known as a major turtle habitat; it lies
380m south of the southern terminus of the Palima Foint Populat-
lon Control Zone. About 1800 hours on 27 April 1980 at a high
tide (+2.2 feet), we counted approximately 40 sea turtles in the
bay primarily in the northeast corner. These turtles appeared to
be foraging on limu (primarily Pterocladia capillacen) in water
from 0.5 to about 3m in depth. The turtles displayed no part-
icular concern for nearby swimmers; however, on the north side of
Kane'ele'sle Helau (400m to the north of Punalu'u Bay) fturtles
are very wary of any movement on the shore. HWe noted remaine of
{probably two) turtles on the shore where they had been butchered
scmetime in the past at that location. Punalu'u Bay 1s freguent-
ed by a number of visitors and residents such that poaching tur-
tles would be difficult to carry out unnoticed:; in more isoclated
areas this may not be the case. .The remains of two turtles
{shells tled up in a beach heliotrope tree) were seen at Kamilo
in 1990 (Mr. G. Yamagata, personal communication). Despite the
illegallity, poaching sea turtles probably stil] occurs in Ka'u
and this must have an impact on thelr local distribution,

In the February 1993 fleld work turtle observations were
restricted to the areas direct fronting the three proposed launch
pads at Palima Point, Transiting to and from Punalu'u Bay in
this field effort few turtles were seen probably because the
vessel traveled in deep water (800m or more offshore). Despite
this distance offshore, between Kamehame Hill and the south pad
five turtles were seen on the surface (estimated slraight line
carapace lengths: 40cm, 60cm, 60cm, 75cm and 80cm. Two turtles
were encountered In the water fronting the south pad; one of
these was estimated to have a straight line carapace length of
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f0cm and the second, 60cm. One of these turtles was up in the
water column and apparently swimming towarde the south (Kamehame
#ill?) and the second was resting on the bottom under a large
basalt boulder. Offshore uf the middle pad was seen a single
turtle estimated to be about 78cm in straight line carapace len-
gth; this turtle and the B80cm individual above appeared to be
females. Just north of the middle pad another small turtle was
seen on the surface; this individual was estimated to ba about
40cm in carapace length. All nine turtles seen in the February
1993 effort were green turtles (no hawksbills) and nong Were seen

with tags or obvious signs of tumors. The mean size of these
turtlee was E0cm.

The estimated mean size (1.e., straight line carapace len-
gth) of the turtles seen in the mors extensive 1880 survey was
s8cm, Balazs (1980) notes that green turtles up to 68cm in cara-
pace length are juveniles, subadults are in the alze range from
65 to 8lcm and adults are greater than 8lcm In length. Using
these criteria, we sncountered one possible adult in our 1990
shoreline survey work and none in the 1883 survey. In their
study Wright and Lay (1977} captured 39 turiles; the mean size of
these measured individuals was B4cm suggesting that our field
gstimates are probably reasonably accurate. However these
authors did find & adults in their sample and in their visual
size estimates on 161 individuals, 32 or 12 percent of the pop-
ulation wase considered to be adult. Although Punalu'u Bay is
putside of the study asites, we noted a greater number of larger
turtles present (8izes not individually estimaied) in our rough
census on 27 April 1990,

The submurine topography fronting much of the Palima Point
study site is steep with numercus ledges, bouldar piles and pot-
holes close to shore which could serve as resting habltat for sea
turtles. Both the 1990 and 1993 field surveys found no lack of
shelter areas that could serve as resting habitat for sea tur-
tles. However, this may not be the case for algal lorage. Sub-
tidal algae appear to be very uncommon cutside of Punalu'u Bay.
We did find a rather consistent band of intertidal algae in the
Palima Point gite from Kane'ele'sle Heiau north to Waloala Spring
(we found no evidence of a spring at this location during the
jeap field surveys). GSpecies seen in this band include
Pterocladia capillacea and above 1t, ‘'aki'akd {Ahnfellisa
concinpa). As noted by Balazs (1880) Pterpciadia caplllacea is
an important forage species for green turtles in the Punalu'u
region. North of Waicala spring intertidal algae were sparae
other than in tidepools. Wright and Lay (1277) note suveral
algal species present subtidally in the Punalu'u arua including
Pterocladia capillacea and Amansia glomerata both of which are
known to be important forage specles. These authore do not pra-
vide any information as to the relative abundance or local
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distributions of these algae other than to say that they were
present. We suspect that much of the forage seen by Wright and

Lay (1977) wae present in and immediately adjacent to Punalu'u
Bay.

The lack of subtidal algae ie probably due to the presence
of numarous grazing fishes along most of the Ka'u shoreline,
Another factor retarding the growth of high biomass macrothalleid
algal communities ia wave impmct; many species cannot tolerate
prolonged periode of high energy conditiens {waves). However,
some algal species such asg Pterocladia capil a have evolved to
live in high energy habitats. Families of fishes that are im-
portent algal grazers include the parrotfishes (family Scaridae),
surgeonfishes (family Acanthuridae) and the rudder fishes {family
Kyphoaidae). Members of other fish families common in Ka'u
waters that are herbivorous (dameelfishes - Pomacentridae, angel-
fishes - Pomacanthidae and triggerflshes - Balistidae) may alec
impact local algal reeources. The feeding activities of these
fishes and certain invertebrate species will keep algal communit-
les grazed down to a mere stubble and if thess grazers occur in
high density (as is seen in many areas in the study sites) their
activities may cause a benthic community succeeseion favoring en-
crusting coralline red algae and/or corals (Birkeland 1977, Brock
1978). The short algal stubble or "turfs" that result from high
grazing pressure (as may be exerted by fishes and sea urching)
can be 3 to 5 times as more productive (i.e., through rapid turn-
over| than the high biomass algal communities that would exist
withott this level of grazing pressure (Carpenter 1986). This
Buccessional trend allows nearshore benthic communities to sup-
port high standing erepe of herbivorous fishes and invertebrates
but probably does not favor green turtles.

The above situation usually results in little macrothalloid
algae belng present if the fish community is not heavily impacted
by man'e activities (i.e., such as by fishing) which is the case
offshore of Palima Point. Thus in theae gltuations green turtles
must forage eleewhere or feed on cryptic benthic invertebrates
Such as tunicates and sponges. Only with difficulty can herbi-
Vorous fishes graze on intertidal surfaces; hence this is one of
the few places that macrothalloid algae will be found. These
intertidal algal resources are probably an important source of
forage for green turtles on the Ka'u comstline. Turtles utiliz-
ing intertidal algal rescurces must contend with waves impacting
the shoreline. As noted by Wright and Lay (1977), many of the
turtles captured for tagging in Ka'u showed signs of damage to
the shell and plastron which they attributed to wave impact while
feeding along the rocky shoreline.

It is surmised that fishing pressure is relatively high in
Punalu'u Bay: it 1s one of the few eagy accaes pointe to the
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CORMEt, hae the presence of a sand beach, camping grounds, running
freshwater and a Park. These features draw the public and rish-
ermen unwilling to hike ints more Femote areas; the net result is
higher fishing pressure, fewer herbivarous tishes and more sup-
tidal algae. Also, Pterocladia capillaces an Important turtle
forage species in Punalu'u Bay favors areas with groundwater
input. Punalu'u is known for its underwater "springs" (Handy and
Handy 1978). These features probably account for the large num-
ber of turtles shcuuntered in the bay foraging.

' ]

“ NESTING

Nesting by sea turtles in certain localities in Ka'u has
been known for smome time. The Ka'u coastline is cne of the few
locations in the high islands where 8ea turtle nesting has been
reported. Beaches of importance -include Apua, Halape, Kamehame
Hill, Punalu'u Beach and hHincle Cove. The Apua and Halape nest-
ing beaches are in the Hawaii Volcanoes National Park and are
thus protected and weill oulslide of our study area. Likewige
Punalu'u Beach and Hinole Cove are outside of oup study area.

One feature in common with theee nest sites is that the beaches
are comprised of black "sand" or cinders (Balazs 1981). In the
period of July through Decumber 1989 the U.S. Park Service noted
8 nests at Apua and ane nest at Halape beach; all were hawksbill.
The Apua beach site is EBituated behind a cobble rock coastline
which is a barrier to the hatchlings -- Park Service employees
found aso hatchlings dead (from dehydration) and rescued 370
hatchlings which were subsegquently released in this July-bDecember
period {(U.S5. Park Service 1980). Apparently hawksbill turties
are responsible for known nestings that accur at Halape, Apua and
Kamehame; nesting alse cccurs On a more infrequent basis at
FPunalu'u Bay and Ninole Gove. Only the Kamehame Hill site is
situated within the boundaries of our atudy area.

Hornell (1827) provides a descriptive account of the court-
ship and mating in the hawksbill turtle in the Saychelles
Islands. MNesting behavior has been described for this spacies on
Costa Rican beaches (Carr et al. 1966) and the beaches of the
Seychelles (Frazier 1384). The clutch size in hawkebill turtles
rangees from 146 to 172 2gus (Carr et al. 1966, Prichard 1969 in
Prichard 1981, Schultz 1975, Ehrhart 1981) and the renesting
interval is usually from two to three years (Garr et al. 1866,
Frazler 19684). The interval betweean clutches Wwithin & nesting
aeason is from 12 to 15 days (Moll 1879, Schultz 1875) and they
may lay several clutches (Rebel 1874). Tagging of hawksbill
turtles has been done Prinmarily as an adjunct to other sea turtle
atudies (Hughes 1981}). Tag recoveries hava been low (less than &
parcent - Carr gl al. 1966, Carr and Stancyk 1876) and remigrat-
iens have occurred after two to six years (see also Diamond
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1976) .

Hawksbill and green turties will frequently share the same
neoting beaches (Ehrhart 1981) however, nesting is conaidered to
be "diffuse” in the hawkebill (as opposed tno the high site fidel-
ity seen in gramn turtle nesting). Thus hawkebill nesting beach-
&8 are scattered, complicating any tagging studies; beach select-
iocn is probably related to a lack of disturbance and appropriate
physical characteristics of the beach (Carr et al. 1988,
Hendrickson 1981). Hawksbill turtles are less aelective than
green turtles in their nesting beach reguirements (see Mortimer
1981). Bvidently green turtles select beaches with few ohetacles
wherems hawkebllls will accept baaches with some barriers.
Obviously, too many barriers on a beach leads to high mortality
in the hatchlings as witnessed at Apua. In the Caribbean hawks-
bill turtles nest from June to October. Carr et al. (1966) note
that nesting occurs on all undisturbed Caribbean shores wherever
there is a suitable sand beach. Hornell {1927} reports nesting in
the Seychelles by hawksbille te sccur from September to November.

Hawkabill nests are often located under vegetation (Meylan
1281p) .

The diffuse nesting strategy has probably saved many popul-
ations from extinction, since turtle fishermen have besn unable
to concentrate their efforts on rookery aggregations {King 1981).
The scattered distribution of adults and nest aites has allowed
the species to survive but hampers bioclogical studies.

Carr (1952) reported that hawksbill turtles do not migrate
to any great extent; hawksbille are considered to be a parochial
neater, uaing beaches adjacent to foraging grounds (Bustard
1978). Because of their omnivorous feeding and other ecological
reguirements, hawksbill turtles utilize beaches adjacent to the
adult coral reef habitat. Meylan (1981a) cautions that addition-
al tagging data are needed because the diffuse nesting habits of
the species hampers the tagging of sufficient numbers of individ-
uals to fully understand the behavior of the species. Soms data
show that tagged hawksbille have traveled considerable distances
over short periods of time ([713km in 40 days, DeSilva 19a1)
suggesting that significant migrations may be a part of the
reproductive process in some populations.

As reported above, one nest attributed toc a hawksbill was
seen by the hellcopter pillot in August 1989 at Kamehame Hi11.
Accompanying this nest was a set of "tracks" left by the female
on her ascent and descent to and from the beach, Mr. G. Yamagath
showed ts a serles of photugraphs taken in February 1989 of
hatchlings acampering down the beach at Kamehame: about 20 [ 7]
turtles were vieible. These hatchlings were from one nest. A
closeup photograph suggested that these were hawksbill turtles.
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Discussions with knowledgeable individuals and past available
information suggeste that ne more than three nestings by hawks-
bills occure at Kamghame or at Halawa Valley (Molokai) annually.

On the morning of 4 August 1990 we inspected the beach at
Kamehame for avidence of nesting. We identified 16 nesting pits
and six sets of fresh tracks over a bBm section on the eastern
portion of the black sand beach (eee Figure 3). We suspect that
most ol the remaining beach jg tos narrow and/or steesp for tur-
tles to avoid nesting in areas inudated by surf. The beach at
Kamehame is between 175 and 200m in length with an approxXimate
easl-wast orientation. At the Western extremity of Kamehame is a
flat sand beach where fishermen cccasionally camp, but there are
a number of basalt boulders between this level area and the scean
which could impede succesefyl entry and exit by both adult and
hatchling turtles. At the sastern landward terminus of Kamehame
beach is a lew, sand substrate cave having a ceiling about d5cm
above the substratum andg extending back about 1.4m. The entrance
of the cave is Approvimately 6m wide. Besides the five nest pits
measured in the cave, we noted a number of other older pits that
had been -partially obliterated by more recent nesting activity.
The diameters of the body Pits were all measured and ranged from
€0 to 150cm (mean = 103cm). Tracks widths were measured and
these ranged from 46 to 110cm (mean = 84cm). These data are
presented in Table 6. There were many more older tracks that
crosaed one another especially in the vicinity of the low cave.
Besldes the cave, we noted a number of other partially obliterat-
ed older pite., These older pites were especially prevalent around
pit 7 {aboutr 4 present) and between Pite 1 and 2 (at least two
additional] pits; see Figure 3).

The relatively narrow widih of the tracka and small pits
gean at Kamehame suggest that the activity was primarily by
hawksbill turtles. However, the size of one pit (mumber 7, Table
6) is suggestive of a larger green turtle. An oplhl fisherman
related finding a "large" turtle on the mauka (landward) side of
Kamehame Hill in August 1889. The turtle appeared to be dis-
oriented and fatigued; he assisted it back to the ocean -- a
distance probably exceeding 100m. This large turtle may have
been a green turtle attempting to nest,

The use of Kamehame as a nesting site by turties is well-
known. Dr. Hal Hummiti, archaeclogist. has surveyed the cultural
remains at Kamehame Hill. 1In informal discussions with us, he
related that numerous fragments of eggshells are found in the
middens at Kamehame. These eggshells could be from birds (sea~
birde?) or Perhaps from turtle nests on the nearby beach. PBEvid-
ently, finding eggshells in Hawaiian middens is unusual. In
prehistoric times, the possEibility exiets that sea turtle BgQs
ware an important commodity for those residing at Kamehame to
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Figure 3. Map of an approximate 58m section of beach on the east

aide of Kamehame Hill showing the approximate locations of 16
turtle nest pite (numbered 1 through 16) and sets of fresh
tracks (lettered A through ¥) me encountered on 4 August
1990. Rock areas are stippled; nest plts 12 through 16 are
located back under a low cave and fronting the cave are
numerous "old" tracks. Besldes the 16 neat pits ars severa)
older pits partially obliterated by newer pits and shown as
open circles; these are present in the vicinity of pit 7 and
between pits 1 and 2. Not drawn to scale.
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Summary of measurement data from nest pits and tracks

in the nesting ares at Kamehame Hill, 4 August 1990. Site

numbere refer to pite as

Pit Diameter

shown in PFigure 2.——

Site No. (em) Location

1 120 im above high watermark, between Scarvnla
and steep slope of Kamehame Hill: fresh
tracke BBcm wide

2 a0 Fit about 1.5m east of ¥l next tno
Scaevola

3 130 About 1.Bm east of #2 next to Scaavols

4 a0 About 3m east of #3 next to Scasvola;
some broken glass from old refuse pit
present

] BO About T0cm east of #4 next to Scaevala

L 100 About 50cm east of #5 next to Scaevola:
tracks about 100cm wide

1 150 About 3m nertheast of #6, very fresh pit
overlaying at least 4 old pits (not
counted); next to Scasvola and adjacent
to pahoehoe cliff, tracke about 110em

21 l1ao About 2.5m east of #7 at base of
pahoshoe, tracks about 80em

a 100 About Z.5m east of #8B at base of pahoshoes

Betwern nos.
ascending and

i0

i1

12

13

14

158
16

90

100

G0

ao

100

100
128

9 and 10 were a set of very freash tracks
deacending the beach; width 46cm, no pit dug

About 20m northeast of #9 at base of
pahoehoe cliff, fresh tracks B2em wide
About 5m east of #10 adjacent to pahoehoe
cliff and emergent rock in the sand

About 3Im northeast of #11 and about 80cm
in and under the low cave

About 1m into the cave, Partially
overlapping pit #12

About 2.85m east of #13 and B0em into Lhe
cave

About 1m east of #14 and 1m into the cave
About &0cm southeast of pit 15 just
under the lip of the cave
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be traded with others living elaewhere.

Besides Kamehame Hill in the Palima Point area, we did not
find any other Buitable sand beach arsas with pomsible entry apd
axit for turtle nesting activity nar did we encounter any eviden-
ce of turtle negts @leewhere. However, discussions with Mr. G.
Tamagata pointed out that fishermen have Geen nesting turtlees at
Kamileo near Kahilipali Point and at the small ateep beach
developed along the eroding base of Pu'u o Mahana {locally called
Green Sand Beach) in Ka'u but cuteide of the study area, The
latter site was not inspected in our Burveys.

The endangered humpback whale {Hegaptera povagangliae) is
known to frequent isiand waters in their annual migrations to
Hawalian wintering grounds. They normally arrive in island
waters about December and depart by April. In general their
distribution in Hawaii AppRars to be limited to the 180m (100
fathom) iscbath and in shallower waters (Nitta and Naughton
1988). The waters offshore of Palima Point are not known to be
important humpback resting areas (Nitta and Naughton 1689) and
Whales were not aighted during the course of the 1890 fleldwork,
However, during the underwater work offshore of Palima Point in
February 1993 whales could be heard; inspection from the vesae]
did not reveal any whales present. This ig not unexpected given
the rough weather conditions during our in-water field work. Mr,
G. Yamagata related an interesting incident involving humpback
whales in March 1990, Camping above the cliffs at Kahuku (near
Kahilipali Point, Ka'u) he noted a single whale come within 100
Yards of the cliff face: this individual remained at that locat-
lon circiing in a smail] area for three days. A #imilar incident
occurred in April 1990 when three humpback whalas appeared near
the cliffes but moved along shore from Kahuku towards Kii (to the
SoUthwest). Mr. Yamagata stated that whales are not common in
these "inshore" waters and when seen, they are usually about 0.6
mile offshore heading in a northeast direction towards Hils {Mr.

POTENTIAL ADVERSE IMPACTS WITH SPACEPORT FACILITIES DEVELOPMENT
AND OPERATION

In & summary form, the marines communities fromnting the pro-
posed launch facility at Palima Foint are situated in a vary high
energy area, exposed to the northeast tradewinds. The substiratum
ie comprised of pahoehoe and basalt boulders with vary little
reef development present. This substratum rapidly drops BWay
&uch that oceanic waters are within 200-300m of the shoreline,
The geclogically young lavas at Palima as well as the eXposad
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nature of the shoreline dictate that the venthlic marine community
is held at an/early successional stage of development. The mar-
ine resources present in thie area are representative of those
found in other dsclated, high energy Hawaiisn nearshore environ-
ments. Exceptional charmcteristice of these communities are the
obvious influence of frequent high energy conditions that impinge
en them and the presence of a relatively large number of sea
turtles. Alsoc present in the proposed project area is one of the

few known sea turtle nesting sites in the high Hawailan Islands
(Kamehame Hill).

The nearshore marine water chemistry is influenced by a
relatively large input of low galinity groundwater. The volume
of groundwater discharge along thie coastiine must be high; de-
spite high wave activity during our February 1993 field effort,
there was evidence in our data of groundwater overlying the more
dense seawater as far as 100m from shore. High wave and wind
activity serve to mix groundwater and seawater thus masking the
low salinity input; neverthelems, it was evidant relatively far
from shore suggesting a high volume of discharge. The water
chemistry data suggest that the marine and groundwaters are

typical of those found along other high energy coastlines in the
Hawalian Islands.

1. Disturbance Today

Today the principal disturbance on the coastal lands BT -
rounding Palima Point is from cattle grazing which could serve as
a8 source for nitrogen to the groundwater, Other eources include
inputs from the abundant introduced nitregen fixing planta haole
koa (Leucaens glauca) and kiawe (Proposis pallida) aibeit the
groundwater nitrogen levels relative to the Kona coast are not
high., Other than the impact of waves, disturbance to the marine
communities fronting Palima Point is probably in the form of
fishing which today s light but will increase with time, In the
Fabruary 1993 survey several vehicles were mesn around the
Kamehame Hill area. The probable first major impact of these
activities will be to the nesting success of sea turtles uzing
the Kamehame area.

2. Disturbance with Development

a, Exploitation of Rescurnaea

The proposed development of launch facilities will probably
mlter the present coastal resource use patilerns; coastal roads

will improve access to now isolated arsas. If the public is
allowed to uee these faciliities, declines in marine regourcee can

i8



18-26-93 1248 CTR FOR STDY OF ACTIVE UOLCAMOES o=a

be expected. The usual high energy conditions along the coast
will serve to impede consumptive activities but the extremely
narrew shallow shelf on which much of the exploitation occura

facllitates more intense use than would evcur on a broader reef
platform.

The propused facility has a boundary defined as the Populat-
ien Control Zone Encompassing more than 11,.3km of shoreline cen-~
tered on Palima Point. I1f this area has controlled and limited
access, then decline in marine rescurces from the fishing public
may not occur. More importanily, disturbance to turtle nesting
would probably lessen. By virtue of coastal area closure, the
Cape Canaveral Launch Facility in Florida has become an important
wildlife/walerbird preserve simply because coastal development

(£illing of wetlands) in the area was arrested.

b. Impacts with Pacilities Constructian

There are several possible impacts to marine and anchialine
biota due to construction activitles. One potential problem is
the poasible input of terrigeneous materiel due to heavy rain-
tall. Site preparation uncovers the soil leaving 1t vulnerable
to erosion if a high rainfall event oceurs during the pericd of
time that it is uncovered. Erosion and runoff presently occur
following heavy rainfall along this coast in the area between
Punalu'u Bay and the anchialine pool {(station 7, Figure 1). In
the 1890 field effort sevaral areas along the coast appeared to
be intermittent streambeds. One Arsa was particularly impress-
ive; recent rains and runoff had left dry grass and branches
stuck in trees as much as 2.%m above the ground. The distribut-
ion of these materials up off the ground in trees, the presence
of freshly moved boulders as well as small trees and grass in a
prosirate position indicated the path of the water; at the shore-
line this particular swale was estimated to be about 100m wide.

These cbservations suggest that the marine communitjes
fropting the Palima Point area do recsive considerable runoff and
eraosion in the present undeveloped state, The levels of these
impacts to marine communities could increass during the con-
struction of the proupused facility. Without attention given to
the appropriate measures (&.g., settlemenl/retension basins and
the development of apprupriate dralnage sysiems, etc.) during the
development of the &ile, wediment from the construction areas
could be carried to the sea if a high rainfall eveut were to
occur when vegetative cover was low or absent.

Eedimentation has been implicated as a major environmental

problem for coral reefs. Increases in turbidity may decreases
light levels resultlng In a lowering of primary productivity.

49



B A B+ iy iR

e

18-26-93 12:48 CTE FOR STDY OF ACTILE UOLCAMOES 821

Perhaps a greater threat would be the mimple burial of henthie
comminities that may occur with high sediment leading. Many
benthic species including eorals are capable of remeving sediment
settling on them but there are threshold levels of deposition
where cleaning mechaniams may be overwhelmed and the individual
becomes buried. However the impact of sedimentation may be over-
stated. Dollar and Grigg (1981) studied the fate of benthic
communities at French Frigate Shoals in the Northwest Hawaiian
Islands following the accidental apill of 2000 tons of kaolin
clay., These authors found that after two weeks there was no
damage to the reef corals and associamted communities except where

the organisms were sctually buried by the clay deposits for a
period of more than two weeks,

The present atudy of the marine communities of feshore of
Palima Point found little evidence to suggest that sedimentation
is a very important agent in structuring these communities.
Considerable freshwater regularly enters the sea as groundwater
arcund the Palima Point ares; because of the steep submarine
topography and the fact that brackish water usually overlies
denaer seawater, benthic communities do not appear to be impacted
by thie low salinity input. Storm water runoff would add to the
volume of input. This increased volume would also carry terri-
geneous material to the mea. The high energy conditions in the
waters fronting the project site probably serve (1) Lo kesp much
of the terrigeneous material that has entered the sea in BUR IS~
ion and (2] asalst in the advection of this material offshore,

Runoff during development would probably behave in the mame fash-
lon.

“&. Activities Affecting Sea Turtles

Human activities such as urban and industrial development,
dredging and commercial fishing potentially pose a threat to
turtle populations and their habitat (Shablca 1981). These
activitlies may affect turtles ip a variety of ways ranging from
direct impacts (such as the phyeical destruction of nesting
beaches and eggs) to more subtle impacts which are chronic in
nature. The latter include such things as chemical pollutants
impacting the longevity and reproductive capacity of sea turtles.

It is during the reproductive cycle that sea turtles come
into closest contact with humang, thus more studies have been
conducted during thie phase of their life history than on the
other phases. Human activities that affect nesting suvcess as
well as the survival of adults are addressed below.

The first step In the reproduction of sea turtles i=m
copulation. Green turtles usually copulate in the shallow waters
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Juet cffshore of the nesting beach (Hirth 1971, Bustard 1873,
Ernat and Barbour 1972, Rebel 1974, Dizon and Balazas 1882).
Copulating pairse may float on the surface for hours and are
valnerable te capture by fishermen. Some Central American
fishermen use decoy female turtles to attract males which become
entangled in the decoy when they attempt copulation (Carr 1967).

It is the destruction or modification of beaches that has
had the greatest impact on the abllity of turtle populatvions to
oustain thelr pnumbers (Costlon-Clements and Hoss 1583 ) . Increased
artificial illumination may discourage adults from nesting (Worth
and Smith 1976, Rainey 1978, Mortimer 1881b, Witham 1981, Hopkins
and Richardeon 1981). Similarly, artificial illumination may
disorient hatchlings as they move across the beach to the ccean
{Ehrenfeld 1968, Philibosiam 1876, Mrosoveky 1978, Rainey 1978,
Towle 1678, Fletemeyer 1879, Van Rhijn 1978, Frazier 1980, Baker
1881). This disorientaliun may cause hatchlings to move away
from the water to ultimately die of desiccation or predation.

Sea ‘turtles nest on the beaches a1l the Cape Canaveral launch
facility in Florida. To alleviate concern over the impact that
light may have on nesting ang hatchling success, the facility
operation has reduced all unnecessary lighting near the beaches
and emploved low pressure sodium lights with shields. In the
event of an evening launch, the operational plan uses anly
lighting in critical areas as well as in the emergency egress
areas. The lighting procedures are inspected by the U.S. Fish
and Wildlife Service for compliance., The only nesting area in
the boundaries of the project site is at Kamehame Hill. The hill
itaelf is situated right on the Ehoreline and the nesting beach
waaward of it; it is probable that Kamehame Hill will serve to
block much of the light frum inland sources. However, as a pre-
cautionary measure, it is suggested that a light managsment plan
similar to Lhe Cape Ganaveral, Florida facility be developed for
Palima Point if the launch facility 18 to be built.

Increased recreational use of a beach may destroy nests and
@ggs; driving vehicles on the beach may leave deep tire tracks in
the sand that prevent hatchlings from reaching the ocean [Hosier
et al. 1981)., vehicles may crush eggs or pack the sand such that
hatehlings are unable to leave the nest (Rainey 1978, Witham
ipai).

Besidea artificial illumination, noise, increased traffic
and construction of buildings adjacent to a nesting beach may
Serve to alier the temperature of the sand where nests are
situated through shading our by tLhe removal of natural vegetative
cover. Ohanges in temperature may aiter the incubation time
({Bustard and Greenham 1966, Fowler 1879, Mromovaky 1980, Yntema
and Mrosgoveky 1980), influence iLhe Bex dulermination in embryos
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(¥ntema and Mrosovsky 1979, Limpus and Miller 1980, Mrosovsky
1980, Mrosoveky and ¥ntema 1980, Miller and Limpus 1981, Morreale
2t Bl. 1982, Mrosoveky 1982, Yntema and Mrosoveky 1982), or may
impact hatchling emergeance from the neat (Mrosovsky 1980). Since
temperature is an important factor in aes determination and
hatching success, even small changes could result in increased
mortality, sex ratio imbalance or delays In hatching. Similarly,
changes in the natural vegetative cover along a nesting beach to
exotlic species may increase the shading or create dense root mats
which prevent nest excavation.

The beach at Kamehame is steep and short having little room
above the high tide mark for turtle nesting. Scrub naupaka
({Scaevola taccgda) covers much of the @éteep slope above the high
tide mark for turtle nesting. Kamehame Hill and beach are about
1.37Tkm mouthwest of the site proposed for the southermost launch
pad. If the proposed launch facility is developed, the entire
area surrounding Kamehame Hill should be established a=s a sea
turtle nesting preserve with no changes made to the surrounding
vegetation. This concept should be considered by state coastal
resource managers even if the launch facilities are not develop-
ed. A rigrous predator (rat, mongoose and feral cat) control
program should be established to protect sea turtle nests from
these predators.

¢. Changes to Ground and Marine Water Chemimstry

The potential exiets for changes o vccur to groundwater
chemistry with any coastal development, These changes relative
to urban, resort and golf course development have been documented
on the porous lava fields of the West Hawaidl {Kona) coast [(Brock
et al. 1988, Brock and Kam 1992, Dollar and Atkinson 1992). In
general changes to chemistry of groundwater beneath shaillow,
highly porous lava are mediated through inputs of treated sewage
effluent used as an irrigant on golf courses and other maintained
Plantingas. Examination of groundwater, sediment or biota for
pesticlides used in these settings has been hegative (Brock and
Kam 1992).

The potential input to groundwater at the proposed Palima
Polnt launch facility would be through the spillage of liquids

"used in launching rockets. The poroua nature of the natural lava

would probably allow spilled materials to quickly reach the
watertable just a few meters beneath the surface in the vieinity
of the coastal launch pads, Toxicity of anthropogenic materials
to organlsms residing in the groundwater or anchialine pools ir
essentially unknown; however, statistically significant increases
in inorganic fertilizers (from treated sewage and dAry fertiliz-
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Undersea
monitors
off Big Isle

almost done

B But federal cuts
maiﬁ delay placement
of the equipment

By HELEN AL
Star-Bulletin I
—
' Pioneering work on two under-

goa observatories i3 near comple-
tion at the University of Hawaii
fior the first automatic monitoring
gystem on a growing lsland.

The observatories will be
on Laihi, about 21 miles off Big

Island, and plugged into a fiber-
cahle the seamount
with the island.

ATET plans to put the cable in
the water late vear or in
depending on the

id Fred K. Duennebier,

man,
it 0 ey K TR Vb
YEArs o0 nga n-
ﬂm from a hot spnt!imm the
i
Eulﬁ‘s crust that created the Ha-
walian Islands.

“The cabie is the main part of
HUGD," Duennebler snid. *We're
building an extenson cord with a
junetion box." it
is mﬂgﬁug a mn Hawall
Chemical Monitoring Station to

into line. "It will proba
th?the ﬂﬂfmﬁnm for lElT.Tvl:'rl'.'j.‘.ll,E

MeMurtry sad.

UH engineers “ﬁ“ﬂg"ﬂiﬁiﬁ
un%ur equipment, to
omn Ihihgmhmauﬂhlnnnlnma
unmanned vehicle.

Duennebier i worrled about
federal cuts for the Ha-
waii Undersen Labarato-
E‘t'e“mm operates the submers-

m if Pisces to dis-

- wis
appear, that wotld be a big blow
to us”

-~ Hawail sciontists would have to
wiit in a long line to use another
submersible, soch as the Woods
Hole Observatory's Alvin, or &

remaotely ted vahicle,
e
MchMuriry ex his $80,000

; Bta to be ready
pext month for shallow water
A oo

o put it on
hﬂﬂ.ﬂlﬂ'ﬁ at Pole's Vents, the %
metive Ared 6n
mmwmmmwme

s2E LOTHI, PAGE A-6

bllas

By KEx 1GE, Saer-Bulletin

Laft to right, mochinist Dan Kokubun; oceonagropher Gory Mchiur-
try: project engineer Dove Copson; graduata asslistant Max Cremar,
and electrical enginesr Jim Jotly show off o 800-pound obsarvation
unit thot will ba oble 10 work of depths of 6,000 feetf.

| |
LOIHI: Station
<can hold 7_?50,
FROMPAGE A-1
oprean surface.

Onee the Big Island-Lofhi ca-
hle §8 in, McMurtry said, “The
whole summit can be wired.”

More than 100 experiments
will be able to plug Into the
junetion box, Duennebior said.
“The observatory will be open
to anybody who can put an
instrument in, including stu-
dents in high schools — any-
body who can come up with the
BRCERSATY MOTey."

Drata will be transmitted via
the cable so ecjentists can ‘ax-
amine it at their desks instead
of walting for a submersible to
retrieve it

*We can dial R upand take a
look . . . basically in real time.”
MeMurtry said. I there are
trends or changes, the instru-
ments can be commanded to do
other tasks, he said.

MeMurtey has been studying
Bas ition on the sea-
mount sinee 1887, He belisves
the hydrothermal vents are a
conduit to & magma chamber
below because of highly en-
riched gases.

With the monitoring equip-
ment. he said, it be like
having a stethoscope on the
magma chamber to monitor
breathing and changes.”

The chemical station will ba
capable of working at 8.000-fo0t
depths, measuring levels of ra-
don, carbon dioxide, pH (alka-
linity and acidity) and dissolved

oxygen, he said.
Studyin how magma
will help predict when
an eruption will occur, MeMur-
try said. Stress on the rocks
increases radon, which may tip
off seismic activity, he said,

Duennebier, primarily inter-
esfed in Loihi's earthguakes,
sald a sefsmometer package
will be the first connected Lo
the junction box from HUGO.

The data will go to him at the
School of Ocean and Earth Sei-
ences and Technology, UH-Ma-
noa, and tothe Hawaii Volcang
Observatory,

The: first package also will
contain a pressure gauge to
measure otean depth for suna-
mi information and & hydro-
phone of underwater micro-
phone to listen o whales, ships
or anyvthing else golng by,
Duennebier =aid.

“It's going to be a lot of fun,”
Duennebder said.

But he said roughly $500,000
is neaded “real quick™ to com-
plete HUGO, which 5o far has
cost about $1 million. He's seek-
ing help from the National Sci-
ence Foundstion, but it’s also
having funding problams.



State auditor:
Halt all space

indumfwlgsrgﬂ

B Criticism over contract
letting also nails DBEDT

BY MARY ADAMSKI
Star-Bulletin

The state auditor says government
efforts to launch a space industry in
Hawaii should be grounded until pri-
vate business shows more interest.

Gov. Ben Cayetano was quick to
agree.

“It's time the state stopped spending
money on this project and moved on to
other things,” he said yesterday.

The state has spent more than £8

million to pursue a commercial launch- .

ing facility on the Big Island, with little
benefit, Auditor Marion Higa said in a

released yesterday.
Nmmunar included more than $2.5
million paid to two firms that, after six

years, have yet to complete a master
or environmental impact state-

The report to the state Legislature
was critical not just of the contracts
with Hayward, mainland consultant
CH2M h:*?d local mniiira-:‘:tnr MCM
Planning, with overall contracting

ures with the state Department
of Business, Economic Development &
Tourism. The department spent more
than $150 million on consultants' con-
tracts between 1990 and 1993, the audit-
dcm indieated that planning is

p

already under way to implement Higa's
recommendation that functions of the
Office of e Industry be transferred
to the | Technology Development

TheI Legislature created the Office of
Space Industry in 1888 to develop a
strategic plan for Hawaii's space indus-
try. Efforts centered on building a com-
mercial lagnch site and were widely
opposed by Big Island community and
environmental groups.

Some thought the state space indus-
try died in October 1993 when Lockheed
Missiles and Space Co. backed out as a
prospective partner based on a US.

rnment decision to upgrade exisi-
launch sites for commercial use. At

that same time, left-and Ken
Munechika resigned as exéecutive direc-
tor of the Office of Space Industry.

“The Office of Space Industry’s pur-
suit of a space launch facility was slap-

E’i.;ih' ting in costly missteps,” Higa

“Overall, we found that DBEDT has
not used contracts effectively to accom-
plish its mission of develop-
ment,” Higa said. It paid contractors up
front before work was done, reim-
s 10 B S e

orm
a clear view of what it wanted a contrac-
m:-lttu sampling of

a T2 contracts granted,
34 were not subjected to a bidding
process. “Consequently there is no as-
surance that the state obtained the best
service or the best price,” Higa said.
L

o be more g

use of consultants.”

“We have come to the conclusion that

in the past — [ maybe because
there was a lot — depart-
ments were quick to call for consul-

tants' studies, work that I feel could
ﬁ\{;ﬂ been done in-house,” Cayetano

The deficiencies the auditor found
existed four to six years ago and have
been corrected, said former dm
ment Director Jeanne Schultz.
findings and recommendations . ..
failed to acknowledge the steps DEEDT
has already taken during the past 2%-
year period, to address shortcomings in
its contracting practices,” Schultz sald
in a written response.

During the four-year period covered
by the audit, the d:eﬁnnent was head-
ed by Roger Ulvel Murray Towill
and who resigned
last City Council.
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REVISED

DRAFT

PUNALU'U RESORT

ENVIRONMENTAL PROTECTION PLAN

September 3, 1587

Lo INTRODOCTTIONM /PURPOSE

FPunalu'u Resort (formerly known as SeaMountain at Punalu'u),
established in 1972, is located in Ka'u District on the island of
Hawaili. Ka'u in general, and specifically Punalu'u, are rich in
Hawalian history, archaeclogical sites and environmentally sen-
sitive areas and species. C. Brewer Froperties, Inc. (CBF), in
conformance with its overall corporate policies and objectives,
has proposed the completion of Punalu'u Resort (Resort) to be a
gignificant component of the wisitor industry in East Hawaiil and
to provide nesded stability to East Hawaii's economy. The speci-
fic objectives of the proposed Eesort are: (1) to develop a high
quality, low to medium density regsort community at Punalu'u which
iz economically wviable and integrated into the overall Ea'u
comminity; (2) to continue to provide a range of employment oppor-

tunities within the community; and (3) to improve the overall sco-



nomic and social well-being of the community. Further, it is
CBP's intent to preserve and protect the significant cultural,

social, recreational and ecological resources of the area,.

The purpose of this Environmental Protection Plan is to pro-
vide the framework for and guidelines within which the desired
environmental protection would be accomplished: to identify those
elements of the Resort area environment that will be protected and
preserved; to identify and to describe the methods and procedures
that will be used to provide the level of protection and preserv-
ation required; and to identify the governmental and private agen-
cies and groups that will be invalved with and contribute to the
desired level of environmental protection and preservation and the
formulization of specific plans to accomplish the desired level of
environmental protection and preservation. It is recognized that
the level of environmental protection desired may inveolve conflict
between state and federal policies and local residents' past usage
of the Punalu'u shoreline areas and may necessitate compromises by
all affected groups and agencies. The primary goal of this
Environmental Protection Plan will be to protect and preserve, to
the greatest extent possible, without detrimentally affecting the
economic viability of the Resort, those significant recreational
and ecological features (including protection of endangered
species) of the Resort area as determined and defined by
recognized gualified and experienced professional environmental

protection and rescurce management agencies, groups and indi-

viduals.



ITI. SOCIAL CONCERNS, ISSUES AND VALUES

Environmental protection and social/cultural practices
generally result in conflicts that require compromises to be made
by all concerned groups and agencies. At Punalu'u, for example,
present coastal pond fishing practices create an ecological imbal-
ance in the ponds in that the population levels of the herbivorous
specles (fish and shellfish) are reduced to the point that {1} the
algae, which flourishes in the naturally nutrient-rich waters,
grows rapidly to create an imbalance in the pond's flora and fauna

and (2) results in nothing being left for the next fisherman.

A5 noted in the Funalu'u Resort EIS text, the owner recog-
nizes the need to protect and preserve present and traditionafl
fishing and food gathering practices, as well as the need to pro-
tect and preserve the natural environment of the Resort area,
without either adversely affecting the economic viability of the
Resort. On one hand, protecting and Preserving present and tradi-
tional fishing and food gathering practices benefits local resi-
dents now because these activities supplement food supplies while
providing pleasant family ocutings and recreation. 0On the other
hand, protecting and preserving the natural environment, and spe-
cifically the coastal ponds and shoreline of the Resort, is a
longer term benefit that will accrue to future generations and it
is not an immediately seen or perceived benefit. As such, this
benefit is generally more difficult to comprehend and appreciate,

and leads to conflicts between what should be dane for now and



what should be done for the future. Based on histarical and
archaeological investigations and surveys, Punalu'u was, at least
prior to the seismic and tsunami activities exXperienced in 1868,
an active and relatively large Hawaiian community. Evidence pre-
sented by Kelly (1972) and others (see Barrera and Hommon, 1972
and Crozier, 1972) suggests that following the earthquake and tsu-
nami experienced in 1868, the majority of the Punalu'u community
moved inland to higher elevations to escape future tsunamis and
stormwave actlons. It is likely that fishing and limu gathering,
and probably turtle harvesting, were continued to be practiced.
Given the conservation ethic generally known to be practiced by
the early Hawaiians, it is thought that fishing and food gathering
we;e limited to only that which was needed at the time. That 1is,
the guantity and size of the species taken were limited and
fishing and food gathering rotated between ponds and offshore
areas so that population stocks could regenerate fairly quickly
and perpetuate themselves without going through the wide ranges in
population levels currently experienced. These are the practices
that the owner seeks to protect and preserve through conservation
programs and, if necessary, a series of specifically marked trails
and pathways through the coastal areas. Public access to the
shoreline will be maintained. However, to provide the level of
environmental protection necessary to preserve and protect the
coastal and strand plants and animals, and to provide the lewvel of

safety necessary to protect residents and visitors, access must be



limited to pedestrians and access to some areas, which are on pri-
vate property, must be limited. Public access to public areas
will be retained and malntained and public area recresticonal faci-

lities, such as Punalu'u Beach Park, will be enlarged and

improved.

The resolution of apparent and perceilved cultural/soccial/
environmental issues and concerns is expected to be a major task
during the development of the Final Environmental Protection Plan
as provided in Section III below. Further, the Cultural Resources
Management FPlan that will be develocped in concert with the Final
Environmental Protection Plan will be designed to protect and pre-
serve the significant archaeclogical and cultural rescurces of the
Punalu'u area, In addition; the Cultural FResources Management
Plan will contain educational program guidelines necessary to
develop programs that will inform residents and visitors of the
valdue of the archaeclogical, historical and cultural rescurces of
the area and the need to protect those rescources as much as the

need to protect and preserve the natural resources of the ares.

oy .



III

- ENVIRONMENTAL PROTECTION PLAN OBJECTIVES

In consideration of the envircnmentally sensitive features,

areas and species found at Punalu'u, this Environmental Protection

Flan has the following objectives:

Maintaln and/or improve the environmental integrity and
habitat value of the coastal ponde, shoreline and offshore
waters at Punalu'u Resort for the aguatiec and terrestrial
specles (including protected species) presently or poten-

tially inhabiting or utilizing those areas:

Improve, through active or passive management, the habitat
value of the coastal ponds and shoreline areas of Funalu'u

for migratory and resident waterbirds:

Expand the scientifie understanding of the coastal pond,
shoreline and coastal water ecosystems and the effects of

increased urban development on them.

Protect and actively or passively manage the habitat
resources to provide increased educaticnal and interpretive
opportunities to the public regarding the unigque nature and
value of the wetland habitat, coastal pond, shoreline and

coastal waters at Punalu'u Resort.



- Frovide a landscape setting that compliments the aesthetic
character of the coastal ponds and shoreline and provide
adequate buffers to protect and preserve the environmental

resources of Funalu'u from Resort and recreational uses.

6. Contrel and monitor construction and Resort operation activi-
ties at Punalu'u so that any primary, secondary or cumalative
impacts may be identified and mitigated to avoid any detri-

mental impacts to the coastal ponds, shoreline and coastal

waters;

2 Provide for a responsible, gqualified, experienced resource
protection manager to implement the Environmental Protection

Plan and conduct scientific monitoring programs.

The Final Environmental Protection Plan to be developed and
the designation of a manager will be accomplished prior to any
construction and/or development activities that may adversely
affect the environmentally sensitive areas described herein. The
final Environmental Protection Plan will be prepared by CBP in
cooperation with technical, social/cultural input from appropriate
federal, state, county and private agencies and groups, including
the U.5. National Marine Fisheries Service, U.S. Fish and
Wildlife Service, State Department of Land and Natural Rescurces,
County Planning Department, County Department of Parks and
Recreation and Ka'u district community associations and other con-
cerned Ka'u district community groups that are reguested by CBP to

participate.



Iv.

DEFINITIONS

Adjacent Sites. Those parcels that share a common border
with Punalu'u Resort as shown on and defined by official tax

and property ownership maps.

Owner. C. Brewer Properties, Inc. (CBP), and their

authorized representatives and their successors.

Sensitive Environmental Areas and/or Sites. Those coastal
ponds, shoreline and offshore waters described below
(See Section V) and/or in the Punalu'u Resort Environmental

Impact Statement (See Figures 1 and 2 attached hereto and

Section V below). 1

Policing. The collection and carrying away of trash and
other refuse and implementaticn of the Environmental

Frotection Flan.

Manager. That person, organization or agency designated by
the owner as being responsible for management duties con-

tained herein of the environmentally sensitive areas and/or
sites, The Manager will be an individual, organization or

governmental agency with a record of experience in the pro-
tection and preservation of environmentally sensitive areas
and/or sites, wildlife conservation and management, environ-

mental awareneass, education and public relations.



v. ENVIRONMENTALLY SENSITIVE AREAS AND/OR SITES

The environmentally sensitive areas of Punalu'u Rescrt are
described below and shown on Figure 1 attached hereto. These
areas and/or sites are variously rafarred to as "environmentally
sensitive areas and/or sites", "environmentally sensitive areas",
"Management Area” and "Management Area Buffer Zone." Specifically
axcluded from these areas are sites and/or other features that are
not located within the Resort property boundaries or under the
direct control of C. Brewer Properties, Inc. with the exception of

items 1 through 4 as described below.

1+ Coastal Ponds: Coastal Pends Nos. 1, 2 and 3 as described in
iha Punalu'u Resort Environmental Impact Statement, October,
1887. Coastal Pond Ne. 1 includes the dry "mauka" pond as
described in the Environmental Impact Statement. Coastal
Pond No. 2 will be unaffected by the proposed project, but
will remain as an envircnmentally sensitive area. Pond No. 3

{Punalu'u Lagoon) will be cleaned of debris and periodically

maintained.

2. Shoreline: The environmentally sensitive shoreline includes
the shoreline and areas extending from the existing boat
launch ramp to Ninole Cove. Included herelin is the area from
+he low wWwater mark to the proposed landscape buffer along the
gth and 9th golf hole fairways, the seaward (makai) boundary

of Pond No. 1, the inland (mauka) shoreline of Nincle Cove



and the black sand beach from the low water mark to the point
inland where the black sand terminates and the vegetation

begins, including the inland extent of Pond No. 3.

Coastal Waters: The environmentally sensitive coastal waters
of the Punalu'u Resort area are defined as those waters
inshore of a straight line drawn from Nahuluhulu Point to

Kohaahu Point to the low water mark along the shoreline.

Sites: The environmentally sensitive sites include those
significant archaeolegical, cultural and historical sites
within the Punalu'u Resort property as defined and described
by the Resort's consulting archaeologist in the Full Archae-
ological Reconnaissance Survey report inciudud as Appendix A
to the Punalu'u Resort Environmental Impact Statement,
October, 1887. The protection and preservation of these
sites will be the subject of a separate Cultural Resources

Management Plan to be developed in concert with this Enviren-

mental Protection FPlan.

-



VI.

DEVELOPMENT AND CONSTRUCTION IN AND/OR AROUND THE MANAGEMENT

AREA

Notification: The Owner shall notify the Manager at least
two weeks prior to the start of any new major development
and/or construction activities or earth moving within the
Resort property. Specifically excluded from this provision
are standard golf course and Resort operation and maintenance
activities and necessary emergency cleanup or restoration
activities that may be assocciated with storms or other

natural causes,

Management Area Buffer Zone: A Management Area Buffer Zone
shall be established and maintained adjacent to the Manage-
ment Area. The width of the Management Area Buffer Zone
shall be determined by the preparers of the Final Environmen—
tal Protection Plan via on-site inspection of the various
edge conditions and may vary in width depending on natural
site features and adjacent land use and development activi-
ties. The width shall be measured from the perpendicular
plane of the Management Area boundary. The specific purpase
of the Management Area Buffer Zone shall be to provide ade=
guate protection to environmentally sensitive areas and/or
sites located within and/or adjacent to the development or

canstruction area.

)i -



Construction within the Management Area Buffer Zone: The
following guidelines shall apply to construction within the

Management Area Buffer Zone:

{a} Major above grade structures, such as hotel, condominium
units, restaurants or snack bars, single family residential
units and shops are not allowed within the Management Area

Buffer Zone.

(b} Walkways, bench areas, trash receptacles, drinking foun-
taing, picnic pavilions and areas, restrooms, outdoor
showers, landscaping, utility lines and other necessary uti-
lities, display areas and other similar necessary facilities

and improvements are allowed within the Management Area

Buffar Zone.

(e} Landscaping within the Management Area Buffer Zone shall
utilize a preponderance of native or naturally occuring

vaegetation.

Other Construction and Design Restrictions: The following

guidelines shall apply:

{(a} Site grading shall be such that stormwater drainage from
walkways, roadways, buildings and other covered areas shall
not flow into the Management Area or Management Area Buffer
Zone except that which is directed to specifically designed

retention basins or ponds within the Resort golf course.

=2



YII.

(b} The wastewater collection, treatment and disposal systenm
shall be designed to prevent overflow during power outages or
other emergencies from entering into the Management Area or
Management Area Buffer Zone except that which is directed
towards specifically designed retention basins or ponds

within the Resort golf course.

(e} All structures, whether above or below grade, used for
the storage of chemicals and petroleum products shall be
designed to prevent spillage or leakage from entering the

Management Area or Management Area Buffer Zone.

MA ENT AREA USE RESTRICTIONS

Activities specifically prohibited within the Management Area

and/or Management Area Buffer Zone include:

{a) Disposal of trash, stormwater (except as described

above) or other unauthorized material of any kind.

(b} Introduction of crganisms of any kind into the coastal
ponds, shoreline or coastal waters without the express

written consent of the Manager.

({c) Unauthorized feeding of coastal pond, shoreline or

coastal organisms or terrestrial wildlife.

-13=



{d} Unauthorized removal, including fishing (for purposes
other than recreation or substantiated subsistence),
gathering, collecting or netting of coastal pond, shoreline
or coastal organisms or terrestrial wildlife without the

express written consent of the Manager.

{e} Unauthorized use of coastal pond, shoreline or coastal

organisms or terrestrial wildlife.

{f} Any physical, biological or hydrological modification
in the Management Area or Management Area Buffer Zone without

the express written consent of the Manager.

2. Controlled scientific collecting shall be limited to those
experiments and/or monitoring determined necessary faor
understanding the coastal pond, shoreline and coastal water

ecosystems and organism life cycle requirements as determined

and authorized by the Manager.

VIII. RESPONSIBILITIES OF THE MANAGER

1. Management :

(a) The Manager shall manage the coastal ponds, shoreline and

coastal waters fronting Punalu'u Resort.

==



(b) The Manager may contract services to accomplish its

responsibilities and duties.

(e} In the event that the Manager is unable to fulfill its
management responsibilities and duties, following consul-
tation with appropriate agencies, a replacement individual,
crganization or governmental agency with a record of
experience in wildlife conservation and management, environ-
mental awareness and environmental education and public rela-

tions will be designated by the Owner.

Duties:

{(a) Implement the programs required under the Environmental
Protection Plan, including the Management Area use restric-

tions described herein,

(b} Initiate programs to communicate the management objec-
tives and use restrictions to adjacent land owners and their

employees, users of adjacent lands and residents and visitors

to Punalu'vw Resort.

{c) Develop, schedule and conduct resident and visitor edu-
cation seminars, tours and other programs tc achieve the

management objectives.

{(d} Monitor groundkeeping activities by the applicable

hotel, condominium, commercial, golf course and ather Resort

-if=



recreational areas grounds keepers and maintenance personnel
in the Management Area or Management Area Buffer Zone ta
insure that their activities do not adversely affect the
Management Area or Management Area Buffer Zone and to enforce

the use restrictions.

{e} Conduct surveillance programs to monitor the presence or
absence of exotlec {introduced) fish and other marine organ=
isms and birds in the coastal ponds, shoreline, coastal
waters and wetlands and, 1f exoctic fish or other marine
organisms or bird speciles are found that are determined to be
detrimental to the ecology of the area, formulate and execute

corrective measures as appropriate and necessary.

(f} Monitor and regulate human activities in the Management
Area and Management Area Buffer Zone to prevent human disrup-
tion of the wetland, coastal pond, shoreline and coastal

waters and the unauthorized introduction of organisms.

{(g) Conduct or assist in carrying out the menitoring

programs described in this plan.

{h) Conduct, assist, facilitate, schedule or coordinate
scientific or educaticnal activities in the Management Area

and Management Area Buffer Zone.



{i} Provide semi-annual update and annual status reports

concerning activities undertaken and actions accurring in the
Management Area and Management Area Buffer Zone and provide

results of the monitoring programs to the Owner,

{]) Notify the Owner of any unforeseen, deleterious events
or occurrences in the Management Area or Management Area

Buffer Zone.

(k) After all contemplated development or construction

within Punalu'u Rescrt has been completed, the Manager will:

(1} Assume maintenance and replacement responsibility

for signs or .educational displays posted.

{2} Undertake and administer the peliecing of the Manage-
ment Area and Management Area Buffer Zone. Provide all
equipment and consumable supplies reguired for such

activitias,

IX. RESPONSIBILITIES OF THE CWNER

The Owner shall carry out or cause to be carried out the

following duties:

1. Through completion of development and construction of the
Resort, the Owner shall post and maintain signs around the

Management Area and Management Area Buffer Zone informing

-17=



viewers of the intent of the Management Area and Management
Area Buffer Zone, use restrictions and the availability of
educational materials, seminars and tours presented by the
Manager. The design of the signs shall be consistent with
signage to be used elsewhere within Punalu'u Resort. Their
informational content will be determined in consultatien with

the Manager.

The Owner shall cooperate with the Manager's efforts to
assure that Resort employees are made aware of the value and
environmentally sensitive nature of the Management Area and

Management Area Buffer Zone.

The Owner shall be responsible for providing funding 5uﬁpnrt
for the Environmental Protection Plan to the extent stipu-

lated in Sectiocn XII below.

The Owner shall provide all notifications required from the
Owner by this Environmental Protection Plan, ineluding
advance notification of intended development and construction

activity.

-1 -



x.

MONITORING REQUIREMENTS

The general and construction pericd environmental monitoring

described below shall be carried out or caused ta be carried out

by

the Manager.

General. The Manager shall monitor water guality and faunal
assemblages within the Management Area and Management Area
Buffer Zone on a periodic basis to assess the ecological

viability and conditions of the ecosystems and wetland

habitat.
Construction Monitoring Reguirements.

(a) Prior teo beginning substantial new development or
construction within the Resort, the Owner shall notify the
Manager of the nature of the proposed development or
construction activity. This information will be used by the
Manager to determine the need for and the appropriate dura=-
tion of additional monitoring needed to establish baseline

conditions and to detect and characterize variations.

(b} During the course of development and construction on
land within the Resort, the coastal ponds, shoreline,
coastal waters and archaesological, cultural and historical

sites shall be monitored at a frequency necessary to detect

any adverse impacts.

- .



{c] The Management Area and Management Area Buffer Zone
shall be monitored at least once every calendar guarter for a
pericd of two years following completion of a development or
congtruction project within the Resort. The monitoring fre-
quency shall then be reduced to a frequency necessary to
detect any long-term trends in coastal pond, shoreline and

coastal water guality, faunal assemblages or conditions as

applicable.
Parameters to be Monitored by the Manager.

(a} Physical parameters to be monitored shall inelude, but
are not limited to: salinity, temperature, water clarity and

dissolved oxygen profiles,

(b) Chemical parameters to be monitored shall include, but
are not limited to: nitrates, nitrites, phosphates, ammonia,

petrochemicals, chlorinated hydrocarbons and biocides.

{c] Physical and chemical water guality measurements shall
be taken during various tidal cyecles and lunar phases to
detect any correlation between physical and chemical para-

meters and tidal/lunar influences.

(d) Wildlife surveys of protected species shall be conducted
seasonally to determine the use of the Punalu'u Resort Manage-

ment Area and Management Area Buffer Zone by those species.

-



iI.

(@) Other plant and animal populations shall be inventoried
to develop detailed species lists and to calculate population
biomass density, distribution and freguency of occurrence.
These inventories will be used as necegsary to detect short-
and long-term changes in habitat characteristics and popula-
tion biomass density, distribution and frequency of

QLCcurrence.

(£) Chlorophyll levels will be measured to monitor phyto-

plankton growth in the ccastal ponds,

Data Analysis. The data gathered in the monitoring

program shall be used to further the scientifie understanding
El

of coastal pond, shoreline, coastal waters and wetland

habitat ecology.

R DIAL AND CORRECTIVE MEASURES

If there is the occurrence of an unforeseen deleterious
event, the Manager shall determine the need for remedial and
corrective action and shall undertake such action using
monies provided for in Section XIT herein following notifica-

tion to the Owner that such action will be talken.



2. The Manager shall be responsible for implementing any
corrective action or measures when any unforeseen deletericus
event or occurrence impacts the ecoleogical wviability of the

Management Area or Management Area Buffer ZFone.

3 Notwithstanding any further permit or regulatory approval
conditions dealing with liability or responsibility of the
Owner, the Owner shall be liable for funding any corrective
work directed by the Manager when an unauthorized action by
the Owner or its employees or agents, within the scope of
employment, which may harm the ecological wviability ar
integrity of habitats within the Management Area or Manage-—

ment Area Buffer Zone occurs.

XII. FINANCIAL OBLIGATIONS

The purpose of this section is to provide sufficient money to
administer the procedures contemplated under this Environmental

Protection Plan.

3 The Owner shall contribute the initial funding reguired and
pay annual costs, in accordance with the folleowing schedule
subject to adjustments based on the Consumer Price Index, to
administer the procedures contemplated under this Environ-

metal Protection Flan:
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(a) Initial Funding 5

(b) Estimated Annual Costs 5 Jyear

The Manager shall become knowledgeable of public and/or
private funding programs, grants, etc. applicable to the
management and implementation of environmental protection
programs or specific elements of this Environmental Protec-
tion Plan and apply as appropriate for such public and/or
private funds for supplemental funding of this Environmental

Protection Plan.

The administration of the funds contributed by the Owner
under this section shall be determined during the preparation
of the Final Envi;unmental Frotection Plan and shall be used
to conduct the affairs of this Environmental Protection Plan
as set forth herein. The funds shall be managed under the

doctrine of cy pres.

Office Facilities. Because of the necessity for the

Manager to be on-site for extended periods during monitoring,
the Owner will provide, without cost to the Manager, space
within Punalu'u Resort, suitable for use by the Manager on a
non-exclusive basis, an office and eguipment storage area.
The Manager shall alsoc be granted ready access to availahle

tollet facllities maintained by the Owner.
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INTRODUCTION

The green turtle, Chelonia mydas, inhabits many resident
foraging grounds around the shallow, coastal waters of the main
Hawailan Izlands (Balazs et al 1994a, Balazs et al 1996b).
Individuals of a particular foraging area exhibit a strong site
fidelity to a particular feeding location (Balazs et al 1996b),
Tag and recapture studies at different established Hawaiian
feeding grounds have supported this observation (Balazs et al
15994b, Balazs et al 1996b).

Since the green turtle has been afforded protection under
the Endangered Species Act of 1978, some behavioral changes have
occurred within this species (Balazs 1996, Balazs et al 1994b,
Balazs et al 1996b). The most noticeable is a shift from
nocturnal to diurnal foraging (Balazs 1996, Balazs et al 1994b)
and an increase in terrestrial emergence for basking (Balazs
1996, Balazs et al 1996b). In addition, the younger sea turtles
no longer flee at the sight of human beings (Balazs 1996). These
behavioral changes facilitate observing foraging behavior.

The green turtles feeding in the Hawaiian Islands originate
exclusively from nesting grounds in the French Frigate Shoals
{(Balazs et al 1994a, Balazs et al 1996b). Satellite tracking
techniques have shown the migratory routes of different female

green turtles traveling from the nesting beaches in the Northwest



Hawaiian Islands to the resident foraging grounds of the main
Hawaiian Island chain (Balazs et al 1994a).

While satellite tracking has proven effective in determining
position over long range migratory journeys, the amount of error
associated with satellite telemetry can make actual position
verification of turtle's position within near shore waters rather
difficult (Balazs et al 1996a). Readings sometimes place the
turtle's position within the center of the island (Balazs et al
1996a) .

Currently, one individual green turtle in Punalu’u Bay on
the island of Hawaii has been equipped with a TDR data logger,
model MK5S manufactured by Wildlife Computers of Seattle, WA for a
project headed by George Balazs of the National Marine Fisheries
Service. This device records temperature, depth, and contains a
wet-dry function to show if the turtle is in or ocut of the water.
The TDR samples the turtle once every minute and can store data
for about a 60 day period. The data can be stored in the device
for up to one vear. This ongoing project is in conjunction with
Marc Rice of the Hawaii Preparatory Academy, Dr. Leon Hallacher,
Dr. Walter Dudley, and the Marine Option Program of the
University of Hawaii at Hiloe.

Punalu’u Bay is an established green turtle foraging ground
(Balazs et al 19%4b). At this foraging ground, the turtles are

reported to feed almost exclusively on the red marine algae,



Pterocladia capillacea (Balazs et al 1994b).

Thiz study will verify position and behavior of the green
turtle in Punalu'u Bay equipped with a data logger. This
information will be used in conjunction with the temperature,
depth, and infout of water data to make future predictions about
the turtle's position and behavior for periods of time when only
information from the data logger is available. This information
1s necessary since it is not feasible to observe any individual
sea turtle for the entire sixty day data logging period. The data
obtained in this project can also be applied to a past data
recording period, as no position verifications currently exist

for this time.

MATERIALS AND METHODS

Observations will be made on a weekly basis over the sixty
day data logger recording period. The turtle (TDR36933) will be
located by swimming parallel to the shore until it is sighted.
Sightings will be facilitated by the presence of the data logger
on the turtle's left side and a small, bright, green fiberglass
patch on the turtle's right side. For safety reasons, another
student will always be present during the observations.

In water observations will last for a one hour period.



Position will be recorded into subdivided areas on the map of
Punalu’u Bay. In addition, behavicral observations will be made
and recorded into the different categories as follows: foraging,
active swimming, passive swimming, resting, and basking. The time
of each breath will also be recorded.

Algal collections will be made from places where turtle
foraging is cbserved. The algal specimens will be pressed and
identified as part of an herbarium collection for Punalu'u Bay.

Photographs will be taken with 2 35mm camera of the turtle's
position from shore. The influx of freshwater into the bay
inhibits successful underwater photography. Photographs will also
be taken when the turtle is basking.

The results of this study will be written into a report and
submitted to the Marine Options Program of the University of
Hawaii at Hilo. In addition, the results will be presented at a

student seminar at the University of Hawaii at Hilo.
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MATERIALE BUDGET

Snorkeling gear

35mm camera
film developing
2 rolls @8%8/roll

stipend R550/month
for two months

Miscellaneous

supplies

Total cost of project

Schadulsa
Data collection
Presentation

Final Report

provided by participants in
projact

provided by the Marine Option
FProgram

$ 16

5100

g 50

. o

$156

February lst-March 3l1st
before May 17, 1997

by May 17, 1997
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Ka‘u: A peaceful, spacious

FROM PAGE 1

parched desert. Cattle pastures,
gugar cane and mac nul frees

climb the long, gentle & of
Mauna Loa, ?; rocky bluffs
plunge abruptly into the sea,

It'a also a place of great cul-
tural significance,

Many archasological sites, in-
cluding those at Ka Lae (South
Point), the anclent polnt of de-
parture for Tahiti-bound ea-
noes, etill exiet here, protected
by their isolated location and
the stewardship of mative Ha-
waiian groups.

The best way 1o erience
this ial district 18 allot-
ting plenty of time away from
t'hE ar. 1

ecreational opportunities
abound In Ka'u, which Is bor-
dered on either side by parks
In between are many rumg
m‘iﬂfﬂm‘!ﬂm beaches wnll:jn
to fishing, camping and pic=
nlcking.

On fhe east side, Hawaii Vol
canpes National Park offers a
stunning’ introduction to the di=

veree splendors of ‘Ka'un. The

striking mauka-makai contrasts

are most noticeable to those
who walk the Mauna Loa and
Ka'u desert trails.

Both hikes, If Imkﬂn to thelr
completion, are long, strenuous
and reguire at least one
of camping: But wvisitors w

even a few hours on ei-

er trall will be rewarded

with solitude and the beauty of

native plants and stark pahoe
hoe lava.

Cnece out of the park, the na-
tive chia lehua gives way to
Christmas berry, silky oak with
its distineiive red blossams,

DWW ELHVE other vegela-
tion typical of pasture land.

Pshala, a sleepy, tidy old
plantation town, has & coupie
of amall stores where travelers
can buy refreshmenta and lis-
ten to the old timers talk story
at the picnic tables out front.

By the g2-mile marker, the
pcenery has become drier, the
air outslde hotter,

Visually, the area here iz

dominated by broad sweeping
views of a tumultuous sea. The
wingd reigns supreme; tossing
the ocean Into foaming white
caps and deforming trees that
struggle agaimst its nearly con-
stant onelaught.

Binee the gea is a0 irresistibie
in. these parts, it's fortunate
that two beach parks — Pundae
luiu and Withington = offer
eagy Access,

Punaluu is broken up into
two sections. The east side is
very popular with tourists, and
those secking ti:i;:\rucy wan't be
pleased with emall, crowd-
ed beach, even though the
coarge black sand iz very sirik-
ing and fresh water springs
bubble up along the shore.

On the west end are pavil-
ione, restrooms and camping
spota tucked among the naw-
piaka. Fighermen and. those
secking a gquiet to picenic
will probably find this side
more to thelr Hking.

Withington Beach Park at
Honuapo Bay was a thriving

g

~corner of the Big Island

in the late 1800s, but the
acilities were largely de-
stroyed in the 1846 tsumami.
Besides pavilions, showers and
picnic tables, the park offers
pama fun Ilﬂe awgnmh:.g rml;s
in among the adjacent ponids
and wetlands. The brackish
water, which i a mixture of
salt and fresh, is very refresh-

ing.

The quiet, shady streets of
Naalehu, the southernmost
town in the United States,
gtand in sharp contrast to the
rugged coast. Life here har-
kens back to simplier times.
Kids still =it on the lava rock
walls, watching the world
by, and movies are screcned
an ancient theater.

Weary travelera can relax at
the landmark Shirakawa Hotel,
which iz aging gracefully
among the monkeypod trees.

Bed and breakfasts alao are a
byproduct of the district's new

arrivals, and a number of rural
homes In Waiohinu and Naale-
hu offer | and advice on
olivine sands
of Mahana Beach and other re-
mote spata accessible by foot
or four-wheel~drive along the
coast.

Ka Lae, or South Point, is
about 11 miles from the high-
S Tt

t ghermen an
thore keen on standing at the
southernmosat spot of Unit-

‘pd States, But aside from a

" F&mﬂm'
the land o .
ment of Hawagrian Homelands
and wvisttors are urged to troat
the area and its archacological
gltes with respect.

The historical features at Ka
Lae include canoce mooring
holes, salt . Kalalea heiau,
burials a.m}ut;ﬁmr evidence of
its ancient inhabitants. A group
of Hawailans serve as curators
of the sites, and are working

on educational programe.* T
Returning to the highway,
the road cuts through the wide,

open around Hawalian®
Oeean :ﬁ Estates, Hawaiian

Ranchos and other subdivisions
carved from recent lava flows
on the fanks of still-active
At the westernmost end of
Hawailan Ocean View Estates
Is the T-mile-long Hoad to the
Sea, & rough road culmis
nating at Hu]::mhugu m
Awili points, where ulua
ers and sunbathers will find
black sand beachoes
sprinkled with olivine. it
e fout ult tha Hlghway
is
in a natural area reperve that
borders them;ﬂﬁuth Kona dis~
trict. The = , Ehady botsni-
eal i a matural for pienics
and a bit of lazing around be-
fore bidding farewell to the
rugged beauty that is
Ra'u g









FOR INFORMATION LEADING TO THE APPREHEMSION AND CONVICTION OF THE PERSONS
WHO CAUSED THE DEATH OF A PACIFIC GREEN SEA TURTLE., DISCOVERED ON JULY 1,
1891, THE 250 LB, SEA TURTLE WAS REMOVED FROM THE OCEAN AHD ABANDONED

== ALIVE -~ IN A VACANT AREA OFF SHOWER DRIVE IN HAWAIIAN PARADISE PARK
SUBDIVISION, PUNA, THE SEA TURTLE WAS TAGGED AND HAD BEEN OBSERVED FROM
1984 THROUGH 1989 BASKING IN THE SUN AND TWICE NESTING AT FREMCH FRIGATE
SHOALS., WITH ESTIMATES OF ONLY 750 MATURE FEMALES IN THE STATE, THE LOSS
OF THIS NESTING FEMALE IS PARTICULARLY DEVASTATING.

THE GReEEM Sea TURTLE LIVES IN THE OCEAN WATERS SURROUNDING HAWATI AND IS
FULLY PROTECTED BY SThTE AND FEDERAL LAHS. HAHMIHE A TURTLE IS5 A VIOLATION
OF THE ENDANGERED SPECIES ACT WITH PENALTIES OF UP To $25,000, anpD/OR ONE
YEAR IN JAIL,

[F YoU HAVE INFORMATION REGARDING THIS INCIDENT OR SEE SOMEONE TAKING OR
HARMING A SEA TURTLE,

PLEASE CALL:
StaTe DepT, oF ConsErVATION & RESOURCE ENFORCEMENT 933-4291
MaTionaL MarIME FisHERIES SERVICE (HonoLuLu) 1-541-2727
U.S. FisH & HiLoLire Service (HowoLuru) 1-541-2682
GREEMPEACE Hawall 935-0770

SOURCES WILL BE TREATED CONFIDENTIALLY.

This poster is distributed by Greenpeace Hawaii, P.0. Box 10909, Hilo 9671l



1-3-’ ;o turtle  WaR very
: ” " sald  Leaman.
. Recently, many turtles of the




TURTLE: Endangered species found dead

From Page 1

said no one person would have
been able to carry or drag it
without help.

“I'm just appalled that
somebody would do this,” he
gaid, The turtle was just left
there to rot and was not even
used for sub. istence, he
added.

Collecting the turtle's shell

could have been a motive for
removing the turtle from the
ocean, Lehman said. Howev-
er, the turtle was diseovered

intact.

The state Division of Con-
servation and Resource
Enforcement, provided
Greenpeace with information
concerning the turtle, Lea-

man said.

After talking with state
officials, Greenpeace Hawaii
learned that two smaller

n seq turtles were found

ad in April on the side of
Kahakal Boulevard in
Hawalian Beaches. The tur-
tles also had no visible signs

of injury.

If anyone is convicted of Lh
latest incident of violeno
against the protected turtle
10 percent of the fine assesse
will be allocated toward th
Greenpeace reward, Leamal
said.

State officials could not b
reached for comment.
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ling on Big Island

Volcano’s fumes taint

129 on Cahu

water and shrivel plants

- By Jan TenBruggencate
Advertiser Staff Weiter

Kilauea Volcano pumps hun-
dreds of tons of m&%g Epi%g
dafly Inio the atmosphera,
much of it comes back 1o earth

raimn.
It poisons walor supplies, irri-
tates lungs and burns plants,
Many Big Islanders are Very
concerned. In one test of five

two were found o have

mn%n;:a exceeding state

Studies by the state, Hawaii
County and private agencies are
proposed of under way 1o get
hard data. But for many folks,
the effects are plain encugh.

Much of the state gtill thinks
of the Kona coast as a place of
crystal waters and crystal slies.
But, while the water romains
clear, Kona's skies on trade-
wind days for the past Lwo
years aften haven't been.

“Tt looks like LoA. over here”
gaid one resident. Another com-
plained of being unible to see
other izlands or even distantl
points on the Big Island that
were anco clearly visible.

Al Kalapana, lava flows into
the sea, and immense clouds of
steam roll up out of the conve

"It iz obvious (o anyone who
works in the area. At Wahaula
(downwind from the flows) al-
most &ll the vegetation is being
4 burned from the sulfur,” said

| as corrosive fumes and acld .

Harry Kim, Hawail County’s di-
rector of Civil Defense.

Kim iz more concerned with
the estimated 4,000 Blg Island
householdz that colleet their
water from catchment sysiems,
and the effects of acid rain on

etalzwdthinthomn avetema.
ficials fear the acid will diszalve
lead from roofing paint, lead-
headed nails, ng and cop-
per pipe soldér, and place some
of the epstimated more than

Kona water-catchment systems, 10000 residents with catchment
JE% systems in danger of chropic

“We literally have thousands
of persong on the island that
live on ecatchment syatems. In
the Paradize Park subdiviston
alone, we have 900 or more
homes on catchment," Kim said.

“The vast majprily of these
homes have bead in gome part of
the roof system. We feel it is

t to know the problem
and tell

tlon i5," Kim said,

“We're not expressing any
kind of dramatic alarm, Dot we
nesd more study on thiz subject
and we want to try to alert peo-
pie that have watercatchment
syslems,” sald state Health Di-
reetor John Lewin. !

County and state health offi-
cials gre holding community
meetngs in Ke'u, KEona and Pu-
na this moath, and

plan o )
to 80 calchment sysiems and to
look for building muaterials that

If there iz lead at hazardous
levele, residents will be told

See Acid on Page A-4

[ a— = S
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what the situa- -
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It is acarce
mﬂmmmmmvemtupmmm
an environmental statement or master
plan for the than §3.75 million has









of Health’s di-
rector for environmental health.
‘Bince lead accumulates in the

body and is only slowly re-
moved, repeated to
small emounts of lead over

months ele-
T o .
&on sald.

Lead isn't the only problem,
and many of the Big Islanders
with catchment systems have
been aware for years that some-
thing strange is going on. Blond
kida whose ‘halr turns greenish
are evidence that some copper
iz also out of pipes and
inta the water, siid Rep. Virgin-
ia Izbell, a Kopa Democral.

Anthurium farmers
spots on their bright red
lozszoms when the wvolcanie
smog, or vog, blows in. t
Sato, Hilo flower experi »
the University of Hawail Exten-
gion Service, said short-term

. fallihg -onﬁBig Island

Big Island Acid Rain Problem

culture and Human Hesources.
If they do, the university will
& regearch program on

- the vog, he said.

Residents have plenty of oth-
er nom-goientific evidence sug-
gosting the wog is having
effects.

“My two-year-old car dis-




3 5 [T # ME = k. ‘!ng
oI Tevel of just 140 to 165 tons mainly water vapor, hate
‘-‘hlh'.ﬂl‘ﬁ:iﬂmﬁ. pﬂrti%;:s and tiny part hm of
Duri huge eruption ash. sulfur dioxide is visi-
breaks lasting aﬁ}_r.nr two, ble, Stokes =aid.




O o) §g Hogs ¥ tm“;m.mm #t. mwm_ &4 M 52082 =2
Soylyct 1 1R 15
.mm Eum.ﬂ -,mem =g ,th.u wmalm.m .ﬁ.m ._u.m mwwmﬂﬂm m £
2 Eo 08537 m.mmm %5 PpeBigeil mwmm i Meali
SE--EEFEEZ - g mwm SEEet’ g 53 £ 1
S mmmnmwmmmmmm .mmmmmwmmmm Wm MMLW
ghs ke GG ShlE
G RRE d a HE  FR
N e A T
gl aS g g & wSa ERo®gge .‘winem__
o 177 wnmmmmmmﬂmmmmmm mmmmpmmﬁmﬁmmxmmm

s
%
S
z
|
|
:
z
%
z
‘é
g

53

i
%
|
£

B
“ e
maad] s8Y NSt
& <fEod MITFNE P Ao
- DU SIETS) IOW  -JUNINNOS 21 U TOTSAIR 91 J1EY g A
EE.L:HE!&EE.E Eﬂnﬁﬂﬂﬁiﬂuﬂﬂ_ﬁﬁ o B Aq S8da N0 a0 uﬁﬂﬁhﬂgﬂ-!ﬁ
: nhn.hﬁﬁ_a_!nﬂﬂ aipy sofuo] ot Y anest o fo0m am (nd, 0) Bulin jo soq 40 paatoe] Jem Aep
Sy 40 ‘4f6s. eARORDE sial 3t TN HAL DU RN R e’ Saie
63 pIoml Yot KUSK T 104N I POPPE SH ANUNMII0S DU Y SIUPAM PaED
41p Am  2q pooo aEs. Hig ag n.:ﬂﬁ-:znuﬂ...-ﬂt:!. -apeny Iea ﬁﬂ.ﬂuﬁh!ﬂ,iu
L uw-qﬁ.ﬁﬂ.ﬂ_ﬂ.ﬂ.ﬂﬂaﬁ. .nu.ﬂm_.-.ﬁ... nﬂﬂﬂﬂ!% “mod ...-_—.—“ *ﬂ_ﬂﬂﬂ“ﬂﬂd_ﬁ_uui_.:.
aiiaafoad sy A134 H] 21 PAPPE JOABUL MLL igEgEg JEI H—.ﬂu ol pres
noqe puit ok dn opeul APEAL U e o sumyenaad Wuod  ew a.ﬁﬂn&h__ﬁni
[& 2ary nos Ewﬂnﬂﬁi ATRRL 5,11 ‘0] ) BRI 30U AR MU ioq juasardal | Ayummmiod
T S a0 oy Sumor e Siiie myesdimes |
i} [EUTOALD éﬂ- 0T §1 A "PAIES0T PUE 0T r-qnﬂ by %3#
ﬂﬁﬁuﬂﬂﬁﬂﬂ_ﬁw gu&ﬁﬂﬁﬂ% 41ing ..._.u.u.l._..-uunﬂu. e o
dnesp (eI pre (RSl g0 g g7 asatf) ng aondg pue sa[FET
aﬁuﬂﬁg%éﬁ .ﬂhﬂiﬁmﬂm.ﬁﬂ.ﬁﬂaﬂ ﬁ“ﬂuﬂﬁ ﬁmﬁéﬁhﬂu JUBBOLIE,
gt gons ‘symawasosdur aggnd "prEs 248 ,'F0IEn] Tino nﬁ ¢ SIM)0 PUE BAYITA, UYOL “ADD
..Equn.ﬁﬁﬂuﬂu nﬁﬁuﬁhﬁﬁu% I R SR — T
- |y m—.—gi =L EE-. . l—“—ﬂ-Iﬂ E 5 § .
| pauOpsenb  GOSUIRIGY-yUoL uﬂﬂuﬁﬂﬁﬂnﬂhﬂ.ﬁ. p—— SO0 WIB IR i oy
amd msxn ﬁ!ﬁﬁﬁ#ﬁ? _,_Hm_- Hﬁnﬂﬁﬁﬁm&% i—ﬂ“
I B SR ST Sl o o oo Vi wop s 2 (P G

p1099D 10d390ds Ul JUDBOLD, SD PASUNOUSP 2BYIDM |

0 L i




By Rod Thompson
Big isiend corespordast

HILO — Another public official has added
her voice to those opposing a speaceport In

In a letter to Gov. John Waihee, County
woman Helene Hale accuses the pov-

ernor of "contemptuous for pro
ith Tockhood Mis

Helenehnﬁ ]olns chorus ﬁﬁgﬂmg sfﬂﬁ‘ﬁepon deal

ago, mnﬁ Voleanoes National
Park official Palima Point, one of
twu proposed sites, because it is close

percent supported 37 parcent
opposed it, and & pamant werd unﬂmiﬂnd.
But public comments at meetings in Kau
I opposed overuhelming
, 80
t{r of Hawaii professor
Richard Prait, also doing
research in Eau in the
late 18808, found no "si-

in *[ cam assure you that if lent majority” in favor of
a[lesmdﬂpaue' to work on the 1trn-u continue to pursue it. The governor's an-
hafnraaumvimnmmﬁhmw:tm is hiz project mest nouncement did not in-
with and +| clude an agreement by
‘-'i‘:lhea announced the nonbinding agree- umntg“pndﬁm." 1 Lockheed to build the
ads, mow hres. years ovardue, wil be il e “Locikheed intends to
:tnu:'l‘y q:i.w oy T.Ellﬂarlvﬁted I‘.Ilulrihﬂ Yamashino mppmtpﬂt&e devﬂnm:;e;n:
Ketko Bonk-Abramson proval of 4 spacepo B 5
h&l:ﬂmnﬂmmm for © do not want §t, and now we are not even  forming technical and studies, pro-
in m:_‘:ing the agreement, and H: willing to wait Lo ick viding launch vehicle and other tunhumhk:
Su hen Yamashiro gquestioned apart an EIS, should one ever be forth- data, pre Implemmtaﬂm! r}“l;“ﬁ
it, saying the 2 cepu-rt oming.” and schedules, and taking the lea OTIm-
d.iﬁ{u 1"'tl»l 8 wWay A ptate su in the late 1080s of residents ing a U.8./international spaceport consor-
gﬂhﬂﬁ]‘wﬂnpmmtm of East Hawafi, Including Hile, found 35 tiom,” it said.
Stor-Bulletin Thursday, August 26, 1993 O A-5

By Rod Thompson
fig Isfond comasgangant

HILO — State space officials ran
into & wall of ske ag they
outlined the state ceport to
the Hawsmii County Council yes-

Y.
Receiving the criticism were

Tn;hr. ':'m]ﬂh:m. dgut:.r director of
Buosiness, Foo-
nﬂmil. t and Tourism

and Ken Munechika, director of
the office of space i:l:ldﬂ‘.‘l.ﬂtl'}l'

Two polls have shown 65 percent
of the public to a niE-

t, Councilman Jim Rath said.
t kind of flies in the face of
democracy,” he said.

Councilman Robert Rosehill, a
Bi Estate land , said,
e Estatel do definitely
have plans that may fly right in the
face of the spaceport.” S&S Dairy
wants to £x inte the area
proposed Tor the spaceport, said

Spaceport greeted with

ELi]

The environmental st
naise at nearby Fahala

Ioud as 8 motorcyvele, lasting o
geconds, g only

RaYs
Puna-

doubts at county meeting

Councilwoman Kelko Bonk-
Abramgon,

A spaceport authority, If &
pmvag by the Legisaarur!';, wu.ﬂi
the county of control over the
facility,” warned Councilwotman
Helene Hale,
Councilman Keola Childs object-
ed to the mesting ag too short to

cover the 10volume spaceport en-

vironmental study.

"This is not a briefing," he said,
*If you're going to log it as one, I
would like to protest.”

Munechika said most of the Im-
%ﬂ the spaceport would be

Hicant or could be onitigat-

ed.

He dlsmﬂi:&tg lhf,‘;ugff :]-]f lava
ﬂuws, B Ta FUNE 3l oYver
the [sland, The spaceport would be
in the highest lnea hazard zone,
higher than Kslapans which was
almost completaly covered by lava
ki 1960,

He said rocket nofse would be as

Tuu would last several minutes and
would indeed be as nolsy as a lowd
metoreyele or & rock 'n’ roll band,

Even at Hawaii Volcanoes Na-
tional Park headquarters, 20 miles

avay, the noise wonld be as loud ag
o busy freaway,

Munechika said gasoline i= more
dangerous than some rocket fuels.
The environmental study savs

some of the fuels O COn-
tact with each other, and 3]
within 66 feet of some fuel spills
could suffer “severe adverse
health effecis”

Munechiks got snickers from
the audience when he said, “We'll
certainly try to get community
involvement.”

He coneeded authorities had not
publicized advisory commitiee
TE;;-IHEE H’I;IEE %nhﬁrunmenm!
stu 058
B9 Dot % prouee witirans por

m 3 £
mitbee,
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, 39, of Naalehu had

pleaded guilty to pulling the turtle
Although the turtle was never

found, Barro admitted in court that he

A witness reported that Barro and a
later killed it.

co-defendant, Clyde Agres Jr., carried

Anthony

the turtle to a pavilion at the park.
Another co-defendant, John Quintal,
admitting taking it away from the

from water near the Big Island’s Pu-
park in a pickup truck.

naiuu Beach Park in March 1992,

“Two Big Islanders plead
u_.[\gllilty to SBiZil‘lg sea tl.ll’t].B |

o¢ . Two Big Island men who
mff]imded guilty to capturing a
-t federally protected green sea
turtle will be sentenced Nov.
515
Anthony Lee Barro and
«iClyde Agres Jr. face a maxi-
mum penalty of six months in
prison and fines up to $25,000,
the U.S. Attorney's Office said.
Barro and Agres entered
their plea Monday before U.S.
=Magistrate Francis Yamashita.
They admitted ing the tur-
tle from water near the Big Is-

5 ﬂnﬁimh ke BT A M

land's Punaluu Beach Parli;_m.
March 1992, said U.S. Attorney
Elliot Enoki. :

Another Big Island man,
John Quintal, admitted he
transported the turtle from the
park in his pickup truck. Quin-
tal was sentenced immediately
to six months’ probation and a
$750 fine.

The turtle was never recov-
ered.

Green sea turtles are ptrotect-
ed by law. because they are
threatened with extinction.

e aon e o Em



U.5. Department of Justice

United States Attorney

District of Hawaii

300 Ala Moana Bivd, Box 50183 {808) 541-2850
Haroluly, Hawsll 96850 FAX (B08) 5412058

September 20, 1993

Gaorge Balas

National Marine Fisheries
2570 Dole Street
Honolulu, HI. 96822-2396

Re: i 8 7. at
Cr. No. 93-0611 MY

Dear George:

Sentencing of the two main defendants (Anthony Barro
and Clyde Agres) in this case is set for Hovember 15, 1992 before
Magistrate Judge Francis Yamashita. These are the two men who
actually carried the turtle from the water.

I think it would be very helpful to the judge if you
could write a letter describing your reaction to this incident.
You may want to give the judge some sense of the history of
turtle research at the Punaluu area, the positive results which
enforcement of the Endangered Species Act appears to have had on
the turtle populaticn, and the problems which can result from
criminals such this passing themselves off as "researchers."
Also, it would be helpful if you could discuss the factors that
led you to conclude that this was probably not the first time
that these individuals took turtles from the water there.

Please send your letter to:

Magistrate Judge Francis Yamashita
United States District Court

P.O. Box 50122

Honolulu, HI. 96850

Your letter should reference the case name and number
set forth above. I would appreciate it if you could send me a
carbon copy.

The address for the woman who reported this incident is
as follows:



Carolyn Martin
614 North M Street
Laka Weorth, FL. 33460

I have set included her original statement to police,
which sets forth some of the defendants’ statements about being
researchers.

Thank you for yvour willingness to assist in the
prosecution of these defendants. Please do not hesitate to call
me if you have any guestions.

Very truly yours,

W freelthowit |

Mark E. Recktenwald

encl.



Aonoiluiy, HL YbHLA ENDANG SPECIES
i PAGE 1 OF 6 PAGES

ASSIGNMENT /ARRIVAL
| 03-08-92: 1154 hrs.: Assigned by WBX 321 to this in-

vestigation and arrived at the scene at 1217 hrs.

REPORTING PARTIES STATEMENT

03-08-92: 1217 hrs.: Interviewed the following at
Punaluu Beach, Punaluu, HI:

Carolyn L. MARTIN, F-49, Cauc.

614 North M Street

Lake Worth, FL 33460

Res, Ph.: (407) 582-1204

DOB: O0B-28-42 : :
S5N: 426-80-7740 i
Professor/Palm Beach Comm. College
Bus. Ph.: (407) 439-8137

MARTIN stated that on 03-07-92 between .1800/1815 hrs.,
she and her daughter were seated on a bench at tha rear of pavi-
lion #1 at Punaluu Beach Park. She said that two males, one (1)
Hawaiian and one (1) Caucasian walked passad them towards the
rocky shore area.

s

Further, that the Hawaiian entered the water where the
turtles (2) were feeding. The Hawaiian then toock a turtle out of
the water and the Caucasian helped him. They then dragged the
turtle, which was still alive, around pavilion ¥l, down the slope
towards the rear of pavilion #2, and finally dragged it between
pavilions #2 and #3.

She then said that she could no longer see them. After
a few minutes she again saw two males, the Caucasian and another
Caucasian, carry the turtle and placing it in the bed of a NIssan
pick up truck. They then drove off heading in the Naalehu direc-
tion. They returned about 15 minutes later.

She said that when they were dragging the turtle pass
them, she asked them "what are you doing?" She said that the
Hawaiian replied, "we're tagging it." She then asked a lady who
appeared to be Oriental, "what did he say?" and she replied that
they were going to tag it,




Wil

PAGE 2 OF & PAGES

Further, that both men were dragging the turtle by the
front flipper, one on each side. She said that later, the Hawal
who stated that his name was "Tony" and another Hawaiian who sai
that his name was "Sammy" approached her and her daughter, Danea
At that time, they offered them beer. Further, that both men
were drinking Budweiser beer (bottle type). She said that they
were trying to explain what they did and that Sammy told her tha
they needed the turtle for survival [as food) and that it was a
delicacy. He also said they knew it was illegal but that it
couldn't be helped. He also said that the people at the univers
use the turtle meat in their etudies of turtles.

03-08-92: 1217 hrs.: Interviewed the following at
Punaluu Beach, Punaluu, HI:

Danea C. LEIGH, F-20, Cauc.

92-726 Anipeahi St.

Ewa Beach, HI 96707

Res. Ph.; 672-8B048

poB: 06-11-71 £ .
=1=1y 522-13-6416 i
student/Leeward Comm. College '
Employee/Pizza Hut ;
Barber's Point -T

Bus. Ph.:; 6B2-246l Tk

LEIGH stated that she and her mother, MARTIN, were at
punaluu Beach on 03-07-92 when a Hawaiian male and a "hapa" loc
ing male began to drag a turtle pass them. Her mother asked tb
what they were doing and the Hawaiian replied that they were gc
to tag it. Further, that the oriental looking woman replied tF

. they were going to tag it. Further, that she believes this won

to be the wife of Sammy. &he also said that they had 2 daught
one of them named Shantele.

She said that she saw them dragging the turtle and 1
saw the "Hapa" looking male and another "bleach blond® Caucasi.
driving away in a gray Nissan pick up truck.

She also said that the Hawaiian named "Tony" and ano
Hawaiian named "Sammy" came to talk to them later. That they
to explain why they did what they did by saying that it was fo
aurvival and that it was a delicacy. Further, that they knew
was illegal and also the university uses the turtle meat in th
studies.

SCEHNE

The scene is located at punaluu Beach, Punaluu, HI.
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U.S. Department of Justice

United States Attormey
District of Hawaii

300 Ala Moana Blvd, Bex 50193 {808) 54]-2850
Honaliels, Hewall S6850 FAX (802) 5412058

September 20, 1993

George Balas

Wational Marine Fisheries
2570 Dole Street
Honolulu, HI. 9&822-=239&

Re:
Cr. Ho. 93=0611 MY

Dear George:

Sentencing of the two main defendants (Anthony Barro
and Clyde Agres) in this case 1s set for Movember 15, 1993 before
Magistrate Judge Francis Yamashita. These are the two men who
actually carried the turtle from the water.

I think it would be very helpful to the judge if you
could write a letter describing your reaction to this incident.
You may want to give the judge some sense of the history of
turtle research at the Punaluu area, the positive results which
enforcement of the Endangered Species Act appears to have had on
the turtle population, and the problems which can result from
ceriminals such this passing themselves off as "researchers."
Also, it would be helpful if you could discuss the factors that
led you to conclude that this was probably not the first time
that these individuals took turtles from the water there.

Flease send your letter to:

Magistrate Judge Francis Yamashita
United States District Court

F,.0O, Box 50122

Honolulu, HI. 9&850

Your letter should reference the case name and numbar

set forth above. I would appreciate it if you could send me a
carbon copy.

The address for the woman who reported this incident is
as follows:



Carolyn Martin
&l4 Horth M Street
Lake Worth, FL. 33460

) I have set included her original statement to police,
which sets forth some of the defendants’ statements about being
researchers,

Thank you for your willingness to assist in the
prosecution of these defendants. Please do not hesitate to call
me if you have any questions.

Very truly yours,

1N Llelithivimct]

Mark E. Recktenwald

encl.



U.S. DEPARTMENT OF COMMERCE

NMational Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

Southwest Fisheries Center Honolulu Labaratory

2570 Dole St. « Honolulu, Hawaii 38B22-2396

October 20, 1993

Magistrate Judge Francis Yamashita
United States District Court

P.O. Box 50122

Honolulu, Hawaii 96850

Re: Unpited States v, Anthony Barro. et al.
cr. No. 93-0611 MY

Dear Judge Yamashita:

I am writing in regard to sentencing in the above referenced
case. My name is George Balazs and I oversea tha Marine Turtle
Research Program at the National Marine Fisheries Service here in
Hawaii. Our agency has joint responsibilities for the research,
recovery, and protection of threatened and endangered sea turtles
listed under the U.S. Endangerad Species Act.

At the request of the U.S. Attorney, I had planned to
testify as an expert witness on sea turtles if the referenced
cagse was heard in court. I have been professionally involved in
the research and conservation of Hawaiian =ea turtles since 1972,
initially for 9 years with the University of Hawaii at Manca and,
since 1981, with the National Marine Fisheries Service. As part
of my research program, since 1983 I have conducted a biannual
turtle tagging project at Punaluu Bay, Kau District, Hawaii, in
cooperation with the Marine Option Program of the University of
Hawaii at Hilo. These study trips, under my direct supervision,
are carried out with science professors and their students from
the University. Usually two days are spent at Punaluu capturing,
measuring, tagging, and examining resident green turtles,
Chelonia mydas. An article has been enclosed that provides
general information on our small but highly successful project at
this location.

In view of the background described above, I would like to
offer the following points for your consideration.

1) o©Our tagging and research activities at Punaluu are strictly
controlled by Federal regulations, as well as a scientific permit
issued by the State of Hawaii. The fact that we are authorized
researchers is always made known by displaying temporary signs at
our work site. We also distribute informational handbills about
our activities to all persons (including tourists) that are in
the vicinity.

2) According to original statements recorded in the police
report, when asked what they were going to do with the turtle
being dragged away, one of the defendants answered- "we're
tagging it". I want to state, for your records, that these
individuals were in no way associated with our official tagginsg




project. Our research team was not present at Punaluu when this
incident occurred. Furthermore, I find it highly disturbing, and
damaging to the integrity of our research efforts, that someone
would falsify their activities under the guise of scientific
research ("tagging") in order to illegally take wildlife
protected under the U.S. Endangered Species Act. The possibility
of copycat "researchers" using this tactic in the future at
Punaluu and elsewhere, without getting caught, gives me cause for
concern. I alsc can't help wondering how many times in tha past

such a pley may already have been successfully used without being
datected.

3) According to the police report, the defendants stated ",.that
they knew it was illegal [to take the turtle] and also the
university uses the turtle meat in their studies". Again, I want
to state for your records that neither my agency, nor our
cooperators at the University of Hawaii, ever take turtles at
Punaluu to use "meat" in our studies. Turtles found dead from
boat ceollisions, fishing line -entanglement, attempted poaching
(i.e., spear wounds), and numerous other causes that impact
Hawaii's turtle population are frequently salvaged for scientific
investigation. However, no live turtles are aver taken for such

purposes. The statement in the police report by the defendants
has no basis in fact.

4) Metal =igns warning that sea turtles and marine mammals are
protected by federal and state laws were bolted to fixtures at
Punaluu Bay two years ago. Some of these signs have been stolen.
However, at least one of them is still present at a prominent

site immediately in front of the gift stands at the center of the
beach.

5) The fact that sea turtles at Punaluu Bay (and elsewhere
throughout Hawaii and the rest of the U.5.A.) are legally
protected should be well-known to residents of the Kau Distriect.
Turtles were designated under the U.S. Endangered Species Act in
1978. Punaluu Bay is perhaps the most prominent site for turtles
on the Island of Hawaii. Many turtles were killed thera for
commercial purposes during the 1960's. In the early Hawaiian
culture, Punaluu is the birthplace and home of "Kauila the turtle
girl". This supernatural turtle is said to have reqularly
changed into human form to protect children when they came to
swim and play around the bay.

6) In spite of protection under the U.S. Endangered Species Act,
there is evidence that periodic killing and serious harassment of
turtles regularly occurred at Punaluu Bay until 1985. 1In that
year a blatant case occurred in which a turtle was caught and its
throat slit right on the beach in front of hundreds of tourists.
The turtle was thrown into a pick-up truck and taken away. A
person who witnessed the event was able to take photographs,
record the license plate number, and immediately notify federal
enforcement agents. The suspects were subsequently apprehended



and found guilty. In the process, other crimes by cne of the
defendants were uncovered. The news of this case became widely
known to residents of the Kau Distriect. As a result, vieclations
against turtles are believed to have diminished significantly.
Evidence to support this view has been manifested over the years
by the increasing tameness by the turtles at Punaluu when in the
presence of humans using the beach or swimming. Resident=s and
tourists alike now regularly enjoy watching the turtles forage
and swim in the bay right along the shoreline.

7] Green turtles in Hawail and elsewhere worldwide exhibit slow
growth and delayed sexual maturity. They are long-lived,
herbivorous reptiles that are obligated to graze in the shallows
on marine vegetation. An average green turtle in Hawaiian waters
takes about 25 years to become an adult. Once this size has been
reached (175-300 lbs), the turtles undertake round-trip
migrations every several years to mate and lay eggs at distant
ancestral breeding sites. For example, green turtles living and
feeding at Punaluu have been documented by our research program
migrating to breed at French Frigate Shoals, 400 miles to the
northwest of Kauai. These biological factors and others serve to
constrain the recovery of depleted green turtle populations.

Many decades are needed for full replenishment to occur.

Hawaii's turtles have made a step in that direction, but their
long-term viability is dependant upon the continuation of
effective protection against exploitation.

8) It is my professional opinion that penalties firmly but
fairly imposed by the court for violations of wildlife laws can
serve as effective future deterrents, both for the ones being
sentenced as well as other persons engaged in or contemplating
similar illegal activities. However, a key component to
deterrent is that the penalties handed down be widely publicized,
both at the time of sentencing and periodiecally in the future.

Thank you for taking the time to consider the information I
have assembled in this letter.

Since /‘,’Z /i i

George H. Balazs
Zoologist and Leader,
Marine Turtle Research Program

o
U.S. Attorney
HMFS Law Enforcement Office
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Date: Sun, 26 Jan 1997 15:06:18 -1000

From: Kimberly Krusell <krusell@hawaii.edu-

To: "George H. Balazse" <gbalazs®honlab.nmfs.hawaii.edus
Subject: Re: Alcha, Kimberly

Dear George-

I received your email today. I'll leock forward to receiving vour
map and additional articles. I am still very interested and excited about
the project as well. I can begin making my weekly trip to Punaluu
starting this week. I've started outlining a proposal already. If you
could indicate places con the map where you have caught the turtle in the
past, that may prove to be helpful. I was planning to talk to Dr.
Hallacher further about this study anyway, so I'm glad you’ve already
involved him. I‘'m heoping to finish writing the proposal by the end of this
week, I'll make sure to forward you a copy upon its completien. I really

enjoyed the turtle tagging experience and am very happy I can continue to
work with these animals this semester.

Alcha,
Kimberly

On Sat, 25 Jan 19897, George H. Balazs\ wrote:

Dear Kimberly- Nice to see you at Punaluu. Thanks for all your hard work
along with the other students. It was a very successful (and pleasant)
trip for me.

As we discussed, early in the week I'1]l be mailing you a blowup map of
Funaluu and an assortment of articles on sea turtles. We (you) need to
move ahead guite fast to do this projeet, if you are still interested in
pursuing. The reason is that the TDR will only record for 60 days (once
every minutes- by time, depth, temperature, and wet/dry functien (out
basking ashore or in the water). BSo, yvour cbservationa at Punaluu to
verlfy actual locations, and record other chservations relating to
foraging, will have to be within, and spread out during, those &0 days.

Note that I've copled this message to Dr. Hallacher. After giving more
thought, I want to absclutely recommend encourage that Dr. Hallacher be
included as one of your advisors in this project aleong with Dr. McDermid.
Leon hag excellent knowledge of Punaluu and ecan provide you with wvaluable
guidance. In additien, I'll be traveling much of the time over the next
five weeks and not readily available to give assistance if important
guestions come up.

Please send me a return message so I'll know you received this one.
I'm really exciteded about your carrying out the work we discussed.

Beat regarda, George
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George H. Balazs
National Marine Fisherieg Service #
Marine Turtle Regearch Program *
Honolulu Laboratory &
2570 Dole Street 4!
Honolulu, HI 926822-2396 %
Tel: (808) 943-1240 =
Fax: (808) 943-12390 L
Email: gbalazs@honlab.nmfs hawaii.edu#*
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Effects of Nutrient Subsidies from
Groundwater to N earshore Marine
Ecosystems off the Island of Hawaii

S. J. Dollar and M. J. Atkinson

Hawward Insrinite of Maring Brodemy, Uming Wiy of Howart, Honoluly KT MFE22,
[ B

Reeerwed 2 Awgusr 1991 and in revized form 31 Decewber 1997

Keywords: nurrients; groundwater; Hawaii; mixing model; anthropogenic

Monconservative Auxes of dissolved nutrients {51, N and P} in groundwater gnd

lexching of 17, of the P froem fertilizer acoounted for an incrense i groundwater
P of 227, Uptake of 5i, M and P WiE it measurable within the hay; a
buoyant surface lnyer (1 m thick) did not come inte contact with benthic
communities, and nutrient uptake by plankean was Hmited 1o ik greter than 2%,
of the N and P delivered by groundwarer Huo,

At Waikoloa, lesching of N a4 P from golf coupse fertilizers Aecounted for an

On a mase delivery basis, sacura) ind anthropogenic nuttient flskes to the
nearshore ocean appear suflicient o cayse alteration o comnmunity function and
structure. Such efecrs, however, are not solely resposises 1o nutrient loading.
Consideration of physical Procssscs, along with use of conservative tracers cap
provide a pracrical method fop quansifying these effects of man's uctivites o the
ooean.

Introduction

In many coastal areas, groundwater provides & contifhuous input of biologically and
chernically reactive materials 1o the nedrshore ocean. Several studies have investigated
the extent and magnirude of high nutrient (5§, N, P groundwater in nearshore marine
environments (Marsh, 1977; Johannes, [980: D'Elis o uly J981; Sewell, 1982; Capone &
Boutista, 198%; johannes & Hearn, 198%:; Lewis, 1987 Lapoinge & (X Connell, 1989,
Lapoitite ot uf,, 1990; Valieky or o, 19007, These authors demonsteate thar anthropogenic
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ACCivities can increase input of nutrients o proundwater, which can subsequently
influence biopeochemical evcling and biotic structure of nearshore marine communities,
Tet, fates of these compounds are not well described nor mencdelled, especially for shallow
subtropical murine ecosyatems.

Im the Hawaiian Tslar 15, freshwater Aux to the nearshore ocean i3 substantial in many
arcas, The west coust of the island of Hawaii is composed of basaltic rock with very lirtle
natural soil cover. This beeward region is arid {mean annual rainfall of 25 cm), and streams-
flow is negligible, Within 10 km of the coastline, however, mean snnual rainfall increases
te 102 em, The primary flux of freshwater from the island to the ocean is subterranean
groundwater in unconfined aquifers, estimated at 15 x 108 m’ km ! day~' in the region of
the study sites {Kay e al., 1977). Groundwater recharge is mainly from precipitation
falling in upland regions of the three moeuntains (Mauna Loa, Mauna Kea, and Hualalai)
that form the centeal mass of the lsland, Wazer budgets predict thar the residence time af
precipitation within the aquifer is on the order of decades prior to discharge at the copst-
line (Kay ot al., 1977). Dissolved inorganic nutrient concentrations in groundwater are
1-2 orders of magnitude higher than nearshore ocernic water, The large input of ground-
water into the coastal ocean creates zones of mixing with strong gradients of nutrients and
salinity.

Resores, golf courses, snd orher coastal developments sre scattered along the coasr.
Mutrients from fertilizers used to maintain turf and landscaping can leach into ground-
water that discharges into the ocean neat the shoreline. Because of large fluxes of
groundwarer and well-defired anthropogenic subsidies, the west cogst of Hawaii provides
en excellent experimental serting to investigate nutrient subsidies to nearshore marine
communities. In this soudy, we examined two sites with similar coastal land usage, but
with different coascal morphology, Our purpose was to employ & mixing model w address
three goals: to quantify the fluxes of nutrients in groundwater to the nearshore zone from
mitural sources; to compare those fuxes with the anthropogenic subsidy; and o asgess the
relationship between dispersive mixing and biological uptake of nutrients injected into the
coastal marine environment,

Sampling sites

Study sites are on the west cosst of the jsland of Hawaii at Keauhou and Waikoloa (Figure
1). Kesuhou Bay extends abour 500 m inland from the open ocean. The bay is surrounded
by a golf course on 372 hectares of sloping lava land. The cypical irrigation rate of the golf
courseis 1-5 » 10F m* day . One-third of the irrigant is secondary treaved sewage effluent
from a municipal wastewater treatiment plant, while the remainder i= brackish ground-
water (with salinity of 1-2) from on-site wells, In addition to the sevwage efffuent, dry
fertilizer mixes are used o supply plant nutrients. These practices have Been employed ar
Kezuhou for approximately 20 years.

The shereline of the bay is composed of porous basaltic rock, while the floor is pre-
dominantly unconsolidated carbonate sand with scattered patches of solid limestone par-
tially covered with living corals. Because of protection from north and south long-period
swells afforded by orlentation of the shoreling, the interior of Eeaubou Bay iz shelterad
from all bur the most intense wave action,

The Waikoloa site is situsted on maostly barren lava land with numerous anchialine
(brackish) ponds bordering the shoreline. Twa Bolf courses oooupying approximately 700
hectares are situated landward of the ponds. One of the courses has been in operarion for
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Figure I. Map showing |ocatians of Waikodo fnd Kesubioy study sites on wess coast of
island of Hawadl (inset). Map of Kesuhou Bay shows locations af vertical profile
sempling (WP

abour 20 years, whereas the second course was completed during this study. Theirrigation
rateis 1-2 x 107 m” day~ ! of which about 90", is brackish groundvwater, and 107, §s treated
sewage effluent. The older Waikoloa course was constructed with a thin (15 em) layer of
soil composed largely of sand and cinder. As a result, rates of irrigation at Waikolog are
approximately four times higher per unit area than at Keauhou,

The nearshore marine environment consists of an unprotected open coastline, The
intertidal and sebrtidal regions are composed of a flat basaltic bench thar is exposed to
substantial energy from breaking waves and surge. Benthos primarily comprises scattered
hermatypic corals and encrusting coralline alpae.

Materials and methods

Sampling merlhods
Water samples were collected ar ench site over a 25-month period du ting February 1988,
October 1989, March 1990, and July 1990. The investigative flrategy was to sample
within the widest possible salinity range between groundwarer and coastul oceanic water.
Ar Keauhou, water samples were collected from the shoreline sround the perimerer of
the inmer bay 1w approximately 75 m offshore, Sampling was most intensive within about
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L0 from the shoreling and near groundwiter seeps. Ar each sumipling location water
samples were collected in the upper 25 cm of the water column and within 1 m of the
seatlior. In addition, two sets of vertical profiles were sampled through the water column
in the cenire of the bay (see Figure 1

At Waikuloa, samples were collected in a transect roughly perpendicular to the shore-
tine through a series of anchialine ponds and the nearshore ocean. The most landward
pend was approximately 500 m inland from the coastline, while the most scaward pond
wiis less than 10 m from the open ocean. Surface and deep marine samples were collecred
from the upper wash of waves to a distance of approximately 50 m offshore.

At both sites water samples were collected approximately 500 m frorn shore at depths of
ghout 10 m. These samples were deemed to be beyond the influence of groundwater input,
and are defined a5 * oceanic cndmembers ', Samples representing ° groundwater end-
members * were collecred from potable wells bocated at elevations above the golf courses.
In total, 129 ocean samples were collected at Keauhou, and 120 samples were collected at
Waikoloa,

Water was collected in 1-litre polyethylene containers; subsamples for dissolved
nutrient analyses were immediately filtered through glass-fibre filters into triple-rinsed,
acid-cleaned, 125-millilitre polyethylene bortles. Subsamples for dizssolved W and P
wete immediately frozen on dry ice, while subsamples for dissolved Si were chilled,
but not frozen. Salinity of each sample was determined in the field using a hand-held
reftactometer with readabilicy of 0-5. In the laboratory, salinity was determined to 0-0001
ueing an AGE Model 2100 Minisal salinometer, Analyses for Si, dissolved inorganic M
(NOY +NOT, NH ), and dissolved in{:ﬂ;anicI"l:Fﬂ‘; were performed using & Technicon
AAIT system, with standard procedures modified for high-precision analvses {Technicon
Industrial Systems; Industrial methods for water, seawater, and westewarer analysis).
Total N and P were determined using the same methods following UV digestion.
Dissolved organic N (DON) and dissolved organic P({DOF) were calculzoed as the differ-
ence between total W and dissolved inorganic N, and total P and dissolved inorganic P,
respectively,

Drata aralysis
As stated earlier, mixing groundwater with seawater creates gradients of nutrients and
salinity, If satinity is considersd as a conservative tracer of mixing, then it is possible oo
quantity the uptake and release of biologically or chemically reactive compounds within
the mixing zone. These rates of uptake and release of reactive compounds are rermed
nonconservative uxes.

A simple, one dimensional mixing model (Dfficer, 1979 was used to caleulate gon=
comservative fluxes of nutrients. This approach assumes that the doriinant mixing of tero
distinet types of water is by rurbulencs; mixing by molecular diffusion is not significant,

We calculate three nonconservative fluses for nutricn: compounds: {1) F,=total
nonconservative flux between the groundwater and the ocean endmembers; (27 Fi=
nonconservative flux on lund between the groundwater endmembers and the shoreline,
and; {3) F_ =marine nonconservative flux between the shoreline and the ocean
endmember (ice Figure 2.

The equations for these nonconservative fluxes are derived as follows, Conservation of
mass through any arbitrary cross-secrional area (A defimes il (F) as:

F = QU — K AdCdx (1)
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Dissplued ¥

% 20 25 3-'5" 35
Salinity |9%a)

Figure 2. Idealized disgram representing mixing mads] af béologically peactive nusriens
¥. The stal Bux of the system {F,J from endmembier salinicies ins well water (00 10 open
endrtal wacers {35 is divided a1 the shoreline inoo land fuces Fy and marine fluxes (F_),
Solid diagemal line represents conservarive mixing line conserucred by connecring
enamnber concentrations. Corved dashed lines are regressions of second arder paly-
Bomials fsed though dota podit from pond samples (open circles) and orsan samples
[solid circles).

where Q) is net volume transport of water through A; C is concentration of the resctive
material; and K, is a mixing coefficient at x.
Equation 1 for a conservative tracer, in this case salinicy (3), with F=0 yields:

0=1085 - K A(dS/dx) (2)

Solving Equarions 1 and 2 for K A results in an equation for Fin terms of C and § ar any
given x (Officer, 19749);

F=Q(C - S{dC/dsn) {3
The nonconservative flux between two fixed points is the difference between the flux our
of 8 component of the systemn and the fux into the system. The marine fux (F ) equals

flux at the ocean endmember {(subscript o) minus flux near the shoreline endmember
(subscript 5):

F, = Q(C — S{dC/dS)), — Q(C — S{dC/d8Y), (4)

Inorder tosolve for F_, the first derivatives dC/dS of the FERTESsH0N Curves were evaluated
at the shoreling salinity and oceanic salinity, Volume transport of groundwarter (Q) for the
study arens was taken from Kay ef al, {1977).

Total monconzervarive Aux (F,) berween the groundwater endmember [subscript g} and
the ocesn endmember is derived similarly:

F, = Q(C — S(dC/d8)), — QICT - S(dC/as)), {5)

However, dC/dS within the aguifer is difficult to determine with only several wells o
sumple. In addition, the salinity of groundwater [3,) is very low, and it cannotr be
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wscertained that the measured salinity represents marine salt. We are interested primarily
in the inpurt of freshwater at the land-ocenn interface. Thus, with 5, equal to zera, the
flas% from horizontal diffusion in the aguifer (5, dC/dS | is considered zero in equation 3.
The total nonconservative flux (F,) between the groundwater endmember and the ooein
endmemberis then;

F, = Q(C — S(dC/d8)), — QIC), {6

Tosolve for F; C, equals the mean nutrient concentration of well water. For areas with no
fucilities {wells or ponds) to sample groundwater in the squifer, F, is calculated as F, minus
F, . For sites where water from the aquifer could be sampled, the land flux (denoted as /)

wiss calculated using the mixing model similarly o F.:
F = Q{C — 5{dC/d5)), — QT iy

Positive values of F, F_ and F, indicate that the system is a source of the reactive
compounds, and negative values indicate the system 1s & sink.

To apply the model, nutrient cONCENITALIONS WeTe plotred vs, salinity, and a second
order polynomial was firted to the data from the shoreline to the ocean. A second order
polynomial was used because it glves the best overall average curvature for each sector, IT
the coefficient of the second-order term was not significantly different from zero, the curve
was considered a straight line, indicaring that there was no apparent ponconservative flux
in the pearshore marine environment.

The horizontal flow of groundwarer in the vicinity of the study sites has been estimated
at about 2m day ' {Kay er al., 1977). The distance from the shoreline to the landward
borders of the golf courses is abour 2 km. Thus, the transit time of groundwater under the
golf courses is berween 2-5 to 3 years, For our analyses, all data collected over 2 years were
combined into a single set because the transit interval is long compared to the interval
berween sample collections,

Hesults

rrowndmarer fluxes

Mean salinity of the water from the wells 15 about -2 at Keauhou, and 0-3 at Waikoloa
Table 13, confirming that groundwater in the area has & very low salt content compared
with ocean water. Mean concentrarions of dissolved 8i, PO}, and NO7 are fairly constant
within each sampling location but differ beoween loeations. For the Keauhou well, mean
5i, PO}, and MO are approximately 780, 4, and 73 jM, respectively. The standaed error
fior these mutrients is less than 3%, of the mean value (Table 1) At Waikoloa, mean vilues
of $1. PO}, and NOj are 906, 16, and 83 pw, respectively, with standard errors less than
16%, of the means. Mean $i at Waikoloa is higher than at Keauhou by approxirmately 159,
while mean PO?™ is about 407, lower, The dominant form of N in groundwater is NO,
NH | and DON are present in extremely low concentrations, less than 0-2 pw, Likewise, P
exists almost exclusively as PO, rather than as DOP (Table 1).

Fluxes of 5i, N, and P per metre of shoreline per day via groundwarer flow (GW in
Table 2), are calculated as the product of mean concentrations (Table 1) and volume water
fux. Volurme flux at Keauhou and Waikolos is estimared at 22+5 and 12-5 m'm ' day~ ',
respectively (Kay ef al., 1977}, Even the most recent hydsolopic madels, such as Aquifem
(Townley, 19873, can only estimate vohome 1rnSport of groundwarer from aguifers such
a5 at Waikolon and Keauhou to the coastal zone with a certainty of a factor of 2.
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Tapiy 1. SNutrent conceriratons md sabimty in groundwater collected from wells
upslope from the sLudly oreas

Sampling Hallnay Hi P, N, MH, [P Nk
daty [Fe] (TN (M} Lot M) [jLse) (M}
Boeanhou
Fehruary 1988 S Ti4-H 4-18 T4 14 ol e i adana
Tuly [8&49 0-20 THET 417 TU-38 G-k no dota e it
Chcroher (980 Q-0 81E- ] T443 - I, 8, el
Magch 15990 0:37 7103 414 ThnR 013 b.d.l B,
Chctober 1990 -2 THO-G Hidh 7527 01 b.d.l. I B2
Sean a-19 T4 403 7538 ey — =
S10 a:11 29-53 -5 231 01 - —
K 5 4 g E 5 k] 5
SE =05 1321 11 -0 QL] —_ —_
3l Upper lonmit {52 805 EO &3 TE25 s
3v, Lower limix 006 3245 71 TS5 —0ud
Waikoldoa
Frhruary 1988 020 BR0-8 06 BT 02l podatn oo dat {
Ocraber 1650 1% OT4-2 320 Gl T 01 o it no dota
Merch 19%) or1s BAl-4 1-41 E5.27 b.d.l. Tl .,
Octaber 1590 R Ea3a f-ag (A a2 011 T-43
Cicrober 1540 -Hi Q10-5 1-16 &h:02 07 012 -6l
Plizan 0-47 BlG-aE I-58 8370 {1 ] -—
SD 037 42-37 056 13:-18 -4 - —
i 5 ] . 5 5 4 4
5E 017 1895 D25 580 B — S
45%, Upper limit 0-U% Q50-5E T8 ag-12 17
157, Lower limit Q00 5438 0-g8 G640 000

Si:M ratios of GW are within 10, at the two sites (10-2 ar Keauhow, 11 at Waikoloal,
while M:F and 51:P ratios vary by factors of 2-7 and 29, respecrively.

MNonegnservarive fuxes on land

Wonconservative fluxes from land {F,), the marine environment (F_ ), and the toral svsiem
{F,) are summarized in Table 2. Cocfficients of second order polynomials fitted through
the data are shown in Table 3. At Keauhou, F, is positve for fluxes of 5i, N and P,
indicating that there are source {subsidy} terms in esch of the components. These sub-
sidies are depicted by data points falling above the conservative mixing line (Figure 3. At
Keauhou, the subsidy from land (F,) of 51 u% a percentage increase in groundwater flux
{GYW") is small (2", ) compared ro N (116%;) and P (22", ).

A1 Waikoloa, the anchialine ponds provide sampling points where the Ghyben-
Herzberg lens is exposed 10 the atmosphere berween the ares of nutrient application and
the ocean. These ponds also appear to be the sites of complex biotic Interactions as
revealed by plots of nutrient concentrations vs. salinity (Figure 4). Plots of N and P vs.
salinity in the ponds display a scatter of dars above and below the conservative mixing line.
Solving F,' using curvilinear regression lines fitved to pond data demonstrates upward
CORCAVEe curyature (e, uptike) fur 51, and downward concave curvebure (e, mpur) for M
and P {Figure 4). Uptake of 5i is equivalent to abowt 8, of the groundwater fux. N and P
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Tanee X Mass ramaporn of nutcienis Lrosn proundwarer (W7 and PRI TR
Mimes Froms che bend (F) and marine  F_j componente of the otal sysiem (F ) bovsaen
praumelwaier welb asd thieapen comstal o, P s coloulaied 55 the B, mious T i
caleulited sccneding t-equation 7 in e ® Indicales curvature of regression lme signifi-
camily diflerent tham wera P < 05 Al shown are rutioe o pielent Huxes, A0 Quxes
aremedm oy !

Keauhou
Flux LW F, B, F
Si I7-30 44 0 4-am
W 1-d L] (35 Tay
F 09 0-[2 00" Ok
b THe Lo oz L4 b3
- H 14 P 184 ]
MNP 19 1003 ] 55

Waikolos

Flux G F, E/ F. F,
S Li-34 — 047 =403 23 126
W -4 024 24T = [ — {5
o 02 00 o [REHER] 001
SN i —4 -3 -3 -2
ETH 50T - 114 — 30 665 il
NP 32 20 ] — 2T —50

TABLE S, Repressbon sasistics for the weem B{2) in the second eeder polynomial equation,
¥ = B{0] + BLIX + B[22, fisred through the mutrient vs. sadinicy data at each sampling
site. * Indicaces curvilinearity significantly differens than o strakght bine (P <005}

Confidensce Himils

Regression

coefliciens ZE Laower Upper
Eeauhau
i — Q155 0024 — {24 —Q1a7
it — il -5 — {132 = Q2
P — O-[0 0 O = (O — (-0
Walkodoa Ocean
S -T2 116 —0-405 06k
M {163 015 035 -{Hpd
F —1{FCHMS 00T = (-2 -0
Walkolea Land
i 2035 0474 1-086 2883
N = Ll o -1 — 1529 0468
I — (e 015 {HIBE —{-01

fluxes from land sugment groundwater by 220 and 4007, respectively. Estimating F|
by the difference between F, and F (Table 21 indicates that Fyand F, are similar in sign
(i.e. consistent input or uptake) but ditfer in value by an order of magnitude.



Fifvere of matriemt subsioies 487

A0
a
Gl
00

v ]

LAY

e
an

PO [ M)

[ L
m
L)

&
T

u] ] [ 4] 15 ol i) =% 30 35
Salinity %)
Figure 3. Plots of dissolved outrients versus salimity 2t Kesubiog, For explanatian of

plots, see Figure 2,

Movconservaiive fuxes in the ccean
MNonconserviative marine fiuxes (F_) of Si, N and P within Keauhou Bav are all sources of
nutrients to the environment, as reflected in the downward concave curvarure of the
regression lines in Figure 3. Such inputs indicate no significant net biotic uptake of
nutrients in Keauhou Bay. The subsidy of Si in the bay is about 23", of the groundwater
tiux (GW), and is about nine-fold larger than the flux from land {F ) While the flux from
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Figura 4. Plats of dissolved nutrients versus salinity at Waikoloa. Faor explonation af
plivis, see Figure 2. @, ncean; O, ponds.

Innd doubled the N concentration in groundwater, the murine flux subsidizes GW by
gbout 177, The marine flux {F_1 of P is nearly equal to F), representing an enrichment of
CP% of 200, The N:P ratio of F_ (130 is substantially lower than the B:PP ratio of F, (103)
suggesting that the land and marine Huxes are from different sources or have besn
subjecred o different pathways of Biogeochemical cycling,
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™ fluxes in the marine environment off Waikoloa indicate bivtic uptake equivalent o
81°, of groundwater flux ( GW) and 632, of the combined Hux from GW and the L flux
¥y, The regression hine of NO, w2, salinity below the conservative mixing iine reveals
thar the N removed from the water column is delivered via grounsdwater flux and is oot
from nonconservative subsidies on land (Figure 4}, The marine flux (¥ ) for 5iand P was
not significantly different than zero ©Table 35,

Discussion

Leond Muxes

M and P are added to groundwater prior to discharge into the coastal ocean. Assuming
leaching of nutrients from the golf courses is the sole source of the subsidies to grouend-
water, it is possible to caleulate the percentage of fertilizer nutrients that reach the ocsan,
The application rate of inorganic fertilizers on the 370 hectare Keauhou golf course is
14:6 = 10" moles N day~', and 2-2 x 10 moles P day~*, In addition, irrigation of the
grassed area uzilizes about 0-25 % 10" moles N day~' and 04050 = 10° moles P day~" of
treated sewage efftuent. Sewage effluent contribures about 22, of the N and P in fertilizer
applications.

The nonconservative flux of N from land to the ocean at Eeauhou is approximately
57 x10° moles N day™' (800m of shoreline x 1-96 mol m~" day ', Table 2), Tepre-
senting 10%, of the golf course loading. The nonconservative flux of P from land o the
ocean is 16 moles P day ™' (800 m x (-02 mol m~' day ', Table 2), equal to 1%, of golf
course application. The 116%, increase in groundwater N entering the ocean {Table 2)
appears to be caused by leaching of only 107, of the applied fertlizer. Likewise, a 227,
increase in groundwater P appears 10 be g result of leaching of 17, of applied fertilizer.

Similar calculations for Waikoloa using fluxes from land caleulated as the difference
between total and marine fluxes (F, Table 2) indicate that abour 1° o M and 1%, Papplied
as fertilizers reach the ocean. If the land flux is calculared using F, (Table 2}, the percent-
ages of applied fertilizer N and P that reach the ceean are 10% and 1Y%, respecrively,
identical to the values as Keauhou.

Differential leaching of N and P through golf course soils iz probably caused by differ-
ent rerention characteriatics of these elements in soils. Hawaiian soils have higher wptake
and sorption capacities for P than N (Goudy 1931; Butler et al., 1954, Fox 1972, Chang &
Young, 1977}, At Keavhou, the N:P ratio of land flux (103, Table 27 is ahour 34 times
greater than the NP of the applied fertilizers {3), indicating tha soils are preferencially
resaining P,

In contrase, the N:P ratio of the land flux at Waikoloa is 28 (F,, Table 2) indicating thar
soils retain bess P relative to N compared to Keauhou, Apparently the thin layer of sandy
s0il a1 Waikoloa does not adsorb P as efficiently as the soil at Keauhou.

Chang and Young {1977) measured total N and P in water from test wells on a golf
course on Oahu, Hawail, following ferrilizer application. Nutrent leaching ranged from
2", 10 147, of the applisd total N, and from 07, to 16", for total P. Perrovic [ 1990) reports
that in 67 studies the range of M losses through the turfgrasses was 0-84", of application
Fates, with a mean loss of 10-57,, (SE = 2025, The values of nutricat leaching at Keauhou
and Watkoloa (10, ) are similar 1o the mean from Petrovic's compilation, Thus, it appears
reasonable to gssume that the dominant subsidy of nutrients 1o groundwater is I'rom golf
SLFLITEDS.
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Mariee fluxes

At K cauhow, the nearshore marine enviconment is a source, rather than asink ol 51, M and
P Tubles 2 and 33, The 5i:™ and the Sit* matios for the marine fuxes are 14 and 134
respecrively, while groundwater fhoe ratios of 5i:N and Si:P are 10 and 190 (Table 2).
Because these ratios are similar and 5i behaves essentially conservatively, it is suggested
thar the $i subsidy is from input of groundwarers with slightly different compusitions. 5i
concentrations in groundwater vary in relation to the age of groundwater { Visher & Mink,
1964]. The positive F_ represents about a 237, increase relative o the well water end-
member concentration. By comparison, the mean Si concentration from the Waikoloa
well water endmember is about 157, greater than the well water endmember at Keauhouw,
The source of I in the ocean (F_ in Table 2} is enly 137, of the land flux and 17%, of
groundwater flux (Table 2, [¥Elia at al. (1981] also report curved mixing plots of N0, as
a function of salinity in Discovery Bay, Jamaica, The bends in their fitted curves did not
gonslsrently fall above or below the linear conservative mixing line, suggesting that
curvature was a result of multiple inputs rather than benthic sinks.

Lapointe and O'Connell (1989) found that N and P enrichment of groundwater in
Harringron Sound, Bermuda, resulted in enhanced photosynthetic capacity, decreased
doubling time, and decreased C:N, GP, and MN:P ratios of biooms of a benthic alga
(CGladaphkora prolifera). The subsidies of N and P into Keauhou Bay appear to be sufficient
to cause similar stimulation of biclogical processes of the coastal benthic and planktonic
communities. The following calculation is made to estimate the benthicuptake of M and P
Gross productivity of the reef communities is approximately 300 mmaol Cm~? day~!
(Kinsey, 1985}, Assuming that most of che organic material that is produced has a C:N:FP
ratio of 500:30:1 (Atkinson & Smith, 1983), the amount of I and P rurned over through
the community is abowt 30 mmol N m~* day ™', and 1 mmol P m~* day~*. Each meter of
coastline bounds about 75 m* of benthic area; M and I exchange pre therefore 2:3 and 0-07
moles m—' day~" of shoreline, respectively, Groundwater fluxes of W (1-Tm~' day ™" and
P (0-00 mol m~' day ') deliver 74%, and 1297, of the uptaks porential of the benthic
community. With & 1169, increase in N input and a 227, jncrease in P input from golf
eourse input, the potential clearly exists for nutrient uptake by the benthos. Figure 3
shows the hypothetical uptake curves for N and P using the above caloulation. The lack of
such curvature in the data, however, indicates that benthic and water column cofmuni=
Hes in Keauhou Bay are not taking up the nutrient delivered by groundwater. In addition,
inspestion of the bay revealed no indications of anomalous benthic algal growth.

The lack of nurrient uptake or abundant benthic algal growth appears anomalous.
Vertical profiles of nutrients and salinity taken at rwo locations in Keauhou Bay (Figure 1)
reveal, however, strong stratification in the upper 1 m of the water column [Figure &)
Below the surface layer, nutrient concentrations decrease to typical coastal ocean valoes,
Therefore, nutrient subsidies from groundwater and anthropogenic inputs do not
normally come into contact with the bottom of the bay,

Johannes and Hearn (1985) estimate that in terms of M, the macrophyie production m a
constal lagoon off Perth, Western Australia, i approximately equal to WO, delivery by
groundwater discharge. Similar to the west Hawai sites, the potenrial exists for aloeration
from nutsient subsidy, but in both locales it appears that rapid mixing of buoyant plumes
limirs exposure of benthic plant communities to putricnt subsicdies.

W'e also consider the potential magnitude of planktonic uptake of nurricnts during the
time groundwater is mixing from the bay into the ecean, Chl @ measured in Keauhou Bay
in March of 1990 had a mean value of 02d mgm " (p=5, 5D = I6). Using of averige
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Figure 5. Plats showing stcond order polynomials (doted lines) fitted shrough bypo-
thetical uptake cf B0 and PO, 7 ar various selinities (based on rates from Kinsey 1985
Dashed curves ars pegression lines from actual dotk ticen from Figures 3 and 4, Solid
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scaling of 50 for estimating toral plant carbon from Chl o (Strickland & Parsons, 1972),
there is about 1 mmole planktonic C m ™" in the surface layer of Keauhou Bay. Assuming
Redficld C:MN:P ratio of 106:16:1, and a specific growth rate of 2 day ™ (Goldman &
Carpenter, 1974), 2 maximum of abour 22 mmcles M, and 1-5 mmoles P can be taken up by
plankron during a residence period of 12 h. Thus, the maximum uptake by plankmon is
about 2%, of the N and P delivered by groundwater { Table 2}, The observed doubling of
N flux owing to anthropogenic subsidy on land would result in planktosic uptake of N
equivalent to about 19, of input, Changes of 1-2%, are within the error of sampling and
woild not be detectable,

There have been anccdotal reports by local residents of increased turbidity in Keauhou
Bay during late summer. As this is the season of Jowest rainfall, it is not likely that the
turbidity is a result of storm runoff. If the changes in turbidity are a result of increases in
plankron biomass. it is clear that the events are not specifically a function of nutrient
suhsidies from the golf course; nateral groundwater contains more than sufficient N and P
to result in formidable plankton blooms, given longer residence tme of the water. It is
likely that any changes in the planktonic community are a result of increased daylighe,
warmer water temperarures, and longer residence times rather than nutrient subsidies.

The results at Waikeloa are very different from Keavhou. The spparent N and P
subsidy of 200—400", to groundwuter flux from golf course fertilization does not result
in conspicuous subsidies o the nearshore zone, Mixing processes in the open coastal
environment appear to be suffictent to dilute the substantial anthropogenic input apparent
itn the anchialing ponds. Without vertical stratification, nearshore reef benthos are
exposed to nutrient subsidies from groundwater efflux, Within the nearshore zone there
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was an uptake of N equivalent 10 about 80 of the groundwater flux, but no apparent
uptake of P. Measured N uptake almost exactly matches predicted N uprake (Figure 5).
These results show that natural and anthropogenic nutrient fluxes to the marine
environment can certainly be ditferentiared. While it has been documented that arthro-
pogenic nurrient subsidies in groundwater can result in eutrophic conditions in nearshore
waters (e.g. Marsh, 1977; Sewell, 1982; Lapointe & O'Connell, 1989], it is evident that
impacts to marine communities are not solely responses 1o nurient Joading. Rather,
ecosysiem Tesponses to nutrients are dependent on & combination of physical and biologi-
cal factors, For example, even with the doubling of nitrogen input to the confined body of
water at Keguhou Bay, there are no apparent negative consequences io darte. Incremental
increases in nutrient subsidies in the furure may not alter this scenario as long s the
autrient-eneiched surface laver mixes out of the system with limited contact with the
benthos. On the other hand, if changes in physical mixing processes occur which bireak
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Loowm the vertical stratification or increase residence Lime, alteration of community strye-

ture snd function may ensue. ''o wccurately understand the effects of man's activities on
dived to the eobstal ocean, o s vical o continge o quantily the effects of diese interacting
fwsical and biokogical processes in the nearshore environmen|,
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