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I. INTRODUCTION
The Pelekane Bay Watershed is located in
South Kohala, on the northwest coast of
Hawaii Island.  The watershed is located on
the slopes of Kohala Mountain, extending
from the Kohala Forest Reserve at the top
of the mountain down to Pelekane Bay,
south of Kawaihae Harbor (Figure 1).  It is
approximately 12,225 acres in size.  It is
part of Hydrologic Unit Area (HUA)
#20010000, which comprises the entire
island of Hawaii.

The Pelekane Bay watershed was identified
in Hawaii’s Unified Watershed Assessment
as a Category I watershed: that is, one of
the State’s watersheds in most urgent need
of restoration.  Pelekane Bay is also on
Department of Health’s (DOH) 2004 Section
303(d) List of Impaired Waters.  The reason
for such designations is that soil erosion
from the watershed has impaired the water
quality of Pelekane Bay.

In 1998, the Clean Water Action Plan,
initiated by the U.S. Environmental
Protection Agency (EPA) and U.S.
Department of Agriculture (USDA), asked
each state to prepare a Watershed
Restoration Action Strategy (WRAS) for the
priority watersheds identified in their Unified
Watershed Assessments.  The Federal
agencies stated that the WRAS should list
specific water quality problems; identify
sources of contaminants causing those
problems; provide a schedule of action
items that should be undertaken to address
those sources; estimate the funding needs
for those action items; and establish a
monitoring program to assess effectiveness
of conservation measures in addressing
______________________

water quality problems.  This updated
management plan of the Pelekane Bay
Watershed Management Project was
initiated under these requirements.1

The Pelekane Bay Watershed Management
Project was initiated in 1992, when staff
from the Hawaii Department of Land and
Natural Resources working on the Kawaihae
Coral Reef Transplant Project alerted the
Mauna Kea Soil and Water Conservation
District (MKSWCD) that sediment from the
watershed was polluting Pelekane Bay.  The
project began as a partnership among
MKSWCD, land owner Queen Emma
Foundation, lessee Parker Ranch, USDA’s
Natural Resources Conservation Service
(NRCS), and University of Hawaii
Cooperative Extension Service (CES)
working to identify an effective erosion
reduction strategy for the watershed.

The Mauna Kea Soil and Water
Conservation District has received grant
funds for the Pelekane Bay Watershed
Management Project since 1994.  The initial
grants from the State Department of Health
(DOH) in 1994 and 1998 funded the
installation of best management practices to
reduce polluted runoff potential.  They also
supported community education efforts to
promote local stewardship of the watershed
and the development of a monitoring plan.
Two grants from USDA’s Natural Resources
Conservation Service (NRCS) supported the
development of the Pelekane Bay
Coordinated Resource Management Plan, a
fire management plan, a native species
revegetation plan, and a sediment
management plan.  The combined plans

1 Since then, EPA has changed the program focus. In late 2001, EPA published supplemental guidelines for
states in awarding grant funds for watershed management.  The new focus is on Total Maximum Daily Loads
(TMDLs) for nonpoint source pollutants, and watershed-based plans that describe the actions that are
necessary to implement polluted runoff control activities in watersheds of Section 303(d)-listed waters.  In
watersheds without TMDLs, the plan must be designed to reduce nonpoint source pollution loadings that are
contributing to non-attainment of water quality standards.
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Figure 1: Pelekane Bay Watershed
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provided a comprehensive watershed
management program for the Pelekane Bay
watershed.

At this time, the management plan for the
watershed has been updated and compiled
into one document: this 2005 Pelekane Bay
Watershed Management Plan.  As for all
management plans, this plan is a work-in-
progress and will continue to be updated
periodically to reflect changing conditions,
priorities, and management techniques.

II. WATERSHED ASSESSMENT and
INVENTORY
The Pelekane Bay watershed is located on
the slopes of Kohala Mountain, extending
from the Kohala Forest Reserve at the top
of the mountain (elevation 5,300 ft.) down to
Pelekane Bay, just south of Kawaihae
Harbor.  It is approximately 12,225 acres in
size.  Makahuna Gulch is the watershed

watershed — Makahuna, Palihae, Luahine,
Waiakamali, Makeahua, and Pauahi —
there are no perennial streams, other than
within the Kohala Forest Reserve.
Streamflow is limited to flows in the gulches
and overland during rainfall events in all but
the highest parts of the watershed.  Under
normal conditions, there is a berm at the
artificial mouth of the watershed, and no
regular streamflow enters into the ocean.

Pelekane Bay, the current mouth of the
watershed, lies between Puukohola Heiau
to the south and the coral flats adjacent to
Kawaihae Harbor to the north.  The “coral
flats” was created during the construction of
Kawaihae Harbor in the late 1950s, when
material (sand and coral) dredged from the
nearshore waters was deposited to create a
filled area.  The original outlets of the
watershed have been blocked by the
creation of Kawaihae Harbor and
channelization of the flows around the
harbor facilities and coral flats.boundary to the northwest and Highway 19

(Kawaihae Road) to the southeast.  While
there are 6 named gulches within the

Kawaihae Harbor

Makahuna Stream

Pelekane Bay

Mekeahua Stream

Queen Kaahumanu Hwy.

Kawaihae Road
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A. Topography and Soils
Rugged terrain, steep slopes, and gulches
contribute to the erosion and fire potential of
the area and make access difficult.  The
Pelekane watershed falls from 5,300 feet to
sea-level in a distance of approximately 8
miles.  The terrain is rough, bisected by
deep, normally-dry gulches.  Narrow, rough
roads provide access into the watershed,
and stony surfaces limit deviation from
established routes.

A NRCS soil survey including the Pelekane
Bay watershed was completed in 1982.
NRCS is in the process of updating its soil
maps for the Big Island, and the new maps
should be completed within three years from
2005.  While a new soils map has been
started for the Pelekane Bay watershed and
shows newly-identified soil types in the
watershed, the map is preliminary and the
data incomplete.  Therefore, the following
information must be considered in “draft”
form.

Figure 2, still in draft form, delineates soil
types in the Pelekane watershed.  The
descriptions of the soil types are as follows:

P1: Kawaihae silt loam, 6-12% slopes,
extremely stony
This soil type is found on leeward, south
Kohala Mountain in the elevation range of
sea level to 1,000-ft.  The surface and
subsurface layers consist of silt loam, with
50-75% surface rock fragments.  The parent
material is volcanic ash over Pololu
pahoehoe lava.  The survey noted that this
soil is extremely eroded in places,
particularly within the Pelekane Bay
watershed.

P2: Kawaihae2 silt loam, 6-20% slopes, very
stony
This soil is limited to the Pelekane Bay
watershed, in elevations between 1,000 and
2,300-ft.  The surface and subsurface layers

consist of silt loam, with 50-60% surface
rock fragments.  The parent material is
volcanic ash over Pololu pahoehoe lava.
The soil type P2(E) is similar to P2 but in an
eroded phase.

P3: Kawaihae3 silt loam, 6-12%, very cobbly
This soil type is found on leeward, south
Kohala Mountain in the elevation range of
2,300 to 3,500+-ft.  The surface and
subsurface layers consist of silt loam, with
20% cobbles.  The parent material is
volcanic ash over Pololu pahoehoe lava.
There are no management concerns listed
under this soil type.

MK1: Lalamilo-Waikui-Hapuna Complex
This soil type is found in leeward, north
Mauna Kea, in the elevation range of sea
level to 1,000-ft. and comprises three soil
classifications: Lalamilo silt loam, with 5-
25% cobbles and gravel;  Waikui very
gravelly silt loam with 50-60% surface
fragments; and Hapuna cobbly silt loam with
50-60% surface fragments.  The parent
material of the Lalamilo-Waikui-Hapuna
Complex is volcanic ash over Hamakua a‘a.
The soil type MK1-RW is similar to MK1 but
located in the alluvial plain and influenced
by river wash.

MK2: Puu Pa - Waikaloa Complex
This soil type is found in leeward, north
Mauna Kea, in elevations between 1,000
and 2,500-ft.  It comprises two soils: Puu Pa
extremely stony, very fine, sandy loam; and
Waikaloa very fine sandy loam.  The parent
material is volcanic ash over Hamakua a‘a.

H1: Holikau-”Hapunalike” Complex
This soil type is found on leeward, south
Kohala Mountain in the elevation range of
sea level to 1,000-ft.  It consists of Holikau
very gravelly silt loam and “Hapunalike” very
gravelly silt loam, with 50-75% surface
fragments.  Its parent material is volcanic
ash over Hawi a`a.
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H2: “Holikaulike” Complex
This soil type is found on leeward, south
Kohala Mountain in elevations of 1,000 to
2,300-ft.  It comprises “Holikaulike”
extremely cobbly silt loam, with 70%
cobbles, and “Holikaulike” gravelly silt loam,
with 20% gravels.  Its parent material is
volcanic ash over Hawi a`a.

H3: Palapalai-Waimea Complex
This soil type is found on leeward, south
Kohala Mountain in elevations ranging from
2,300 to 3,500+-ft.  It comprises Palapalai
very gravelly silt loam, with 50-60% cobbles
and gravels, and Waimea silt loam, with 10-
15% cobbles and gravels.  Its parent
material is volcanic ash over Hawi a‘a.

Table 1, also in draft form, provides
additional information about each of the soil
types.  The “depth class” is the normal
depth of the soil; if the depth in the field is
less, then the soil is eroded.  The “Kf value”
is the soil erodibility factor for the fine earth
fraction or soil material less than 2.00 mm in
diameter.  The higher this number, the more
erodible the soil.  Amorphous clays in the
soils keep the K values in Hawaii lower than
on the Mainland.  Sand, which is highly
erodible, has a K value of 0.5 or 0.6.
Hydrophobic soils repel water, and the water
beads up rather than infiltrating the soil.
Hydrophobic soils can occur naturally or as
a result of intense heating from a fire.
Water repellence may cause erosion of
sloping land by contributing to surface
runoff.

Photo: Sediment movement in Paddock 4A
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Figure 2: DRAFT Soil Types in the Pelekane Bay Watershed
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B. Vegetation
Both past and present vegetation
communities in the watershed follow a
climatic gradient resulting from elevation
and rainfall patterns.  Vegetation in the
watershed includes native and introduced
rangeland grass species, remnants of native
plant communities, and invasive alien
species of shrubs and trees.

McEldowney (1983) describes eight major
plant communities that currently dominate
the unforested sections of the region, most
of them open grass or grass and shrub
communities used for cattle grazing (see
Table 2).  Pang (1996) also describes
existing vegetation in the Kawaihae 2
ahupua’a, which includes much of the

Pelekane watershed, in a biological survey
consisting of both ground reconnaissance
and a literature review.  According to
McEldowney (1983), “[t]he present
composition and structure of these
communities primarily reflect the long-term
cumulative effects of cattle grazing and
ranching practices.  Although these
practices have varied since the cattle
industry became more formalized in the
second half of the 19th century..., the

intentional and accidental introduction of
grass and herb species, combined with
continued grazing and browsing pressures
from cattle, have contributed most
significantly to the alteration” (p. 409).

Zone Distinguishing Characteristics Elevation
I Tall, closed canopy (60%) kiawe (Prosopis pallida) thickets interspersed with 

open stretches resembling Zone II.  The understory also resembles Zone II.
This area was not intensively surveyed.

0-20 ft.

II Slopes covered with an open-to-scattered canopy, medium stature (15-40%)
cover) kiawe interspersed with closed-canopy kiawe thickets along intermittent 
stream channels.  Grassland dominated by buffelgrass (Cenchrus ciliaris)
mixed with pili (Heteropogon contortus).

20-640 ft.

III Open-to-closed canopy kiawe occurs almost continuously along stream
channels and in scattered stands in flats and swales.  Grassland on open 
slopes is dominated by buffelgrass, mixed with a larger proportion of pili than in 
Zone II.  Abundance and diversity of shrubs is slightly greater than in Zone II.

640-1,500 ft.

IV. Predominantly a shrub and grassland interspersed with very scattered patches 
of kiawe.  The abundance and diversity of native and exotic shrubs, exotic 
grasses, and exotic herbs is greater than Zone III.  Fountain grass (Pennisetum
setaceum) dominates the corridor and associated exotic grasses dominate 
most of the zone to the north.

1,500-2,000 ft.

V. A mixed shrub and grassland dominated by natal redtop, and Bermuda grass 
(Cynodon dactylon), interspersed with other exotic grasses, native and exotic 
shrubs, and exotic herbs.  Abundance and diversity of exotic herbs is greater 
than in Zone IV.

2,000-3,000 ft.

VI. Contains the major characteristics of Zones V and VII.  Knolls and exposed 
areas resemble Zone V and the swales and protected flats resemble Zone VII.
Planted and adventive exotic tree species occur in scattered segments.

3,000-3,600 ft.

VII. Grassland dominated by Kikuyu grass (Pennisetum clandestinum) mixed with 
rattail grass (Sporobolus africanus).  The abundance and diversity of shrubs, 
herbs, and other grasses are much less than Zones V and VI.  Several areas 
are planted with exotic trees as windbreaks.

3,600-4,000 ft.

VIII. Grassland composed of mixed exotic grasses and exotic herbs.  Species are 
more typical of wet pasture communities.  Exotic trees are planted in rows or 
stands as windbreaks.

4,000-5,000 ft.

Table 2: Description of McEldowney’s (1983) Zones of Current Major Plant
Communities (from Pang 1996)
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Figure 3: Zone of Major Communities of Present Vegetation (McEldowney 1983)

Based on her study, McEldowney (1983)
was able to document relict vegetation
patterns in the region.  The term “relict
vegetation” is defined as “...what remains of
former communities, either as scattered
individuals that are not reproducing regularly
and will eventually disappear, or as mem-
bers of isolated communities that are repro-
ducing and maintaining themselves on a
limited scale” (McEldowney 1983, p. 412).

She describes six vegetation zones of native
plant species above 2,200-ft. elevation
which, according to Pang (1996), can be
divided into rainforest types (zones 1, 2 and
3) and dry forest types (zones 4, 5 and 6).
Tomich and Barclay (1989) describe the
historical vegetation of the area as follows:
“.... koaia, iliahi, wiliwili, naio, and mamane
predominated in the lower areas, and ... this
complex gradually gave way to a mixed
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forest of olopua, kolea, ohia, and hapuu in
the higher, wetter regions (p.4).”

Based on these studies, it is possible to get
an idea of what types of native plant species
were found in the watershed historically.
These species are described in the
MKSWCD’s Native Species Revegetation
Plan for the Pelekane Bay Watershed
Management Project (October 2001).
Obviously, it is difficult to know exactly how
human pressures altered the distribution
and composition of the native plant
communities.  But, generally, historical
accounts document a series of human
impacts on the environment of the
watershed.  The early Hawaiians altered the
lands by developing large, irrigated
agricultural systems, mostly for taro and
sweet potato.  The sandalwood (Santalum
paniculatum or iliahi) trade of 1791-1856
drastically altered the landscape as the
slopes were denuded of sandalwood trees.
With the arrival of European settlers and
whaling ships, the cattle industry was born,
and cattle grazed down shrub and tree
species and the land was fenced for
livestock.  Trees were also harvested for
firewood.  Whereas the streams in the
watershed had once been perennial,
providing the water supplies for the
Hawaiian settlements on the coast, over
time and with the changes in landscape, the
streams now flow only in times of extreme or
continuous rainfall events.

Fire is a major threat to restoring and
maintaining a healthy ecosystem in the
watershed, and the changing composition of
vegetation in the watershed has contributed
to an increased fire hazard.  Fire contributes
to the erosion problem by stripping the land
of vegetation.  Because grass species now
dominate the watershed, it is also possible
to describe the watershed’s range of
vegetation types by elevation in terms of
their contribution to the fire hazard.

Lower Elevation: Buffel and pili grassland
with kiawe trees (0-1,500 ft. elevation): The
lower zone of the watershed is the driest
and hottest, with 5-20 inches of rainfall per
year (Shade 1995).  Salt tolerant and
shoreline species are found near the coast.
Further mauka, the area is predominantly
buffelgrass (Cenchrus ciliaris) and pili grass
(Heteropogon contortus) with scattered
kiawe trees (Prosopis pallida).

Pili grass is a native species.  It is a bunch
grass growing up to 3 feet in height.  It has
bluish-green leaves and narrow flower
spikes.  Each spikelet is tipped with a
twisted reddish-brown awn or bristle about 4
inches long.  Pili is not well-adapted to
grazing pressure.  Buffelgrass, an
introduced African species, is adaptable; it
grows well in heavy, limestone, and sand
soils, can tolerate low pH, and is drought
tolerant.  It can also withstand heavy
grazing.  Studies on Oahu show that pili
grass communities are declining and have
been replaced by communities dominated
by one of three African grasses: Cenchrus
ciliaris (buffel grass), Pennisetum setaceum
(fountain grass), or Panicum maximum
(Guinea grass) (Daehler and Carino 1998).

According to Daehler (pers. comm.), both
buffel grass and pili grass are well-adapted
to fire.  While the adults of both species
would be killed in a high-intensity fire, the
grasses can come back from seedlings,
provided live seeds are present.  “Seedlings
of pili grass tolerate low water conditions
better than seedlings of buffel grass, so pili
grass (not buffel grass) is likely to become
established in the driest areas, assuming
seeds are present” (Daehler, pers. comm.).
However, “a fire in a C. ciliaris community
would be expected to spread faster and
farther than in pili grasslands, where
frequent open rock outcrops had provided
barriers to the spread of fire” (Daehler and
Carino 1998 citing Mueller-Dombois 1981).
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More research is needed on the responses
to fire of both pili grass and buffel grass and
the long-term effects of fire on these species
in the watershed.

The kiawe tree (Prosopis pallida) is an
introduced species.  It can desiccate an
area by using all available water by tapping
groundwater with its deep root system.  This
species is generally killed by intense fires,
although a small proportion of the trees will
survive if the bases are partially protected.

Central Elevation: buffel, guinea, and
bermuda grassland with koaia, wiliwili and
sandalwood (1,500-3,000 ft. elevation): In
this range, pili grassland grades into mixed
grasses and shrubs dominated by buffel,
guinea, natal redtop and bermuda grass.
Some native and exotic shrubs and herbs
are found within this range.  Koaia (Acacia
koaia), sandalwood (Santalum paniculatum
or iliahi) and wiliwili (Erythrina sandwicensis)
are found primarily within ungrazed or lightly
grazed ravine pockets and protected
exclosures.

Fountaingrass is beginning to dominate in
elevations between 1,500-2,500 ft.
“Fountain grass (Pennisetum setaceum), an
escaped ornamental introduced in 1926,
has spread rapidly ... over large portions of
North Kona and South Kohala[, as well as
many other dry areas].  ... Usually avoided
by cattle [and even feral goats], this stiff-
bladed bunch grass increases in dominance
following periodic fires” (McEldowney 1983,
p. 409).  It has the ability to form monotypic
stands which increase the fire fuel load of
dry lowland regions and, when dry, are
highly flammable.  The plant is extremely
fire-resilient, benefiting from fire at the
expense of more palatable, non-fire-hardy
grasses.

Upper Elevation: kikuyu grassland with koaia
and ohia trees (3,000-5,000 ft. elevation):
Along and mauka of the Kohala Mountain
Road (Hwy 250) lies an area of temperate,
moist, and cool grasslands consisting
primarily of the introduced kikuyu grass
(Pennisetum clandestinum).  Kikuyu grows
as a dense mat; therefore, it provides better
protection against soil erosion.  There are
scattered pockets of native tree species,
primarily in inaccessible gulch areas.
Because this part of the watershed normally
receives greater amounts of annual rainfall,
it is less susceptible to fire.  However, the
combination of a dry mat of kikuyu, the
prevalence of wind, and the access
provided by the Kohala Mountain Road has
led to numerous small fires along the
highway corridor.  A fire burned
approximately 250 acres in the upper
watershed in November 2003.

C. Precipitation
The average annual rainfall in Pelekane
Bay, adjacent to Kawaihae Harbor, is about
5 inches a year, while up to 150 inches a
year fall at the summit of Kohala Mountain.
Figure 4 delineates average annual rainfall
amounts in the watershed.  Heavy windward
blow-over during the winter months
(November to March) normally accounts for
most of the annual precipitation in the
mauka areas. Kona storms and localized
convection events on the leeward side of the
mountain account for much of the moisture
in the makai areas.  Drought conditions in
the watershed in recent years have
exacerbated the dry conditions in the lower
watershed.  According to DLNR’s
Commission on Water Resources
Management, severe drought conditions
affected North Hawaii or Kohala in 1996,
1998-1999, and 2002-2003.



Pelekane Bay Watershed Management Plan - 2005

12

Figure 4: Average Annual Rainfall (in inches)

In addition, the Pelekane watershed is
typically affected by heavy trade winds,
which blow from the northeast down the
leeward slope of Kohala Mountain.  The
strong winds at Kawaihae are sometimes
referred to as “mumuku.”

There are four rain gauges located in the
Pelekane watershed. One is located at 140-
ft elevation at Puukohola Heiau National
Historic Site and has been in operation
since at least the 1980s.  Rainfall data is
recorded daily by park personnel.

Two tipping bucket rain gauges with data
loggers were installed in the watershed in
November 2002.  The upper gauge is
located just below Highway 250 at 3,300-ft.
elevation on the Kohala side of the
watershed.  The lower gauge is situated
one-half mile north of Kawaihae Road at

1,268-ft. elevation.  The data loggers record
the amount of rainfall every hour and can
accumulate over one year of data.

There is a rain gauge at Parker Ranch’s Puu
Iki Corral just off of Kawaihae Road at
approximately 2,300-ft. elevation.  It is read
regularly by Parker Ranch cowboys.

In addition to the rain gauges located within
the watershed, there are two gauges located
on nearby ranches, which provide data
relevant to this project.  There is a National
Weather Service rain gauge located at
3,250-ft. elevation at Kahua Ranch, located
about four miles from the watershed.  There
is also a rain gauge at the 1,390-ft. elevation
at Ponoholo Ranch (middlepen), from which
rainfall data has been recorded since the
1930s.  This gauge is located 4-5 miles
north of the watershed, just north of the
Kohala Ranch subdivision.
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Figure 5: Locations of Regional Rain Gauges
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Figure 5 maps the locations of these six
regional rain gauges. Table 3 summarizes
monthly rainfall data from these six gauges
between September 2002 and February
2005.  Figure 6 charts these monthly rainfall

Table 3: Monthly Rainfall In and Adjacent to Pelekane Bay Watershed

data from January 2003 through December
2004.  It is interesting to note that while the
monthly rainfall amounts vary by gauge, all
generally experience “peaks” in rainfall at
the same time.

Month Puukohola
Heiau NHP

Lower Gauge 
Pelekane

Ponoholo
Ranch
Middle Pen

Puu Iki 
Corral

Upper Gauge 
Pelekane

Kahua
Ranch

140-ft. 1,268-ft. 1,390-ft. 2,300-ft. 3,300-ft. 3,250-ft.
Feb 05 0.81 0.01 1.15 1.75 1.07 2.61
Jan 05 3.94 0.00 6.73 7.00 8.47 8.48
Dec 04 0.15 0.04 0.75 0.00 1.02 3.24
Nov 04 0.20 0.08 0.00 0.50 1.75 6.50
Oct 04  0.53 1.94 2.75 3.31 3.29
Sept 04  0.01 0.00 0.00 0.10 0.73
Aug 04 2.87 0.04 1.75 0.55 2.05 3.54
July 04 0.00 0.02 0.00 0.00 0.20 1.23
June 04 0.51 1.94 1.10 0.00 0.87 1.40
May 04 0.87 4.73 3.66 2.75 5.93 5.90
April 04 1.06 1.69 0.60 0.00 1.99 9.08
Mar 04 4.60 6.99 6.67 11.25 9.04 19.39
Feb 04 3.31 5.27 4.01 0.00 4.75 5.66
Jan 04 3.07 4.78 5.05 5.10 insuf data 4.15
Dec 03 1.63 2.02 2.60 1.50 no data 2.71
Nov 03 0.58 0.34 0.40 0.00 no data 1.31
Oct 03 0.34 0.29 0.35 0.00 no data 0.03
Sept 03 0.02 0.17 1.33 0.80 no data 1.67
Aug 03 0.24 0.15 0.00 0.00 no data
July 03 0.00 0.03 0.00 0.00 0.54 1.47
June 03 0.83 1.24 3.75 0.50 1.81 1.55
May 03 0.02 0.02 0.00 0.00 0.04 0.06
April 03 0.14 1.15 0.80 0.00 0.76 0.33
Mar 03 1.21 2.60 0.80 0.40 2.67 2.43
Feb 03 0.69 1.17 0.95 1.30 1.90 4.79
Jan 03 1.052 2.01 2.17 2.65 3.39 3.38
Dec 02 0.02 0.00 0.00 0.00 0.20 1.59
Nov 02 0.00  0.00 0.00  0.36
Oct 02 1.32  0.90 0.00  0.87
Sept 02 0.37  1.29 0.00  0.94
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Figure 6: Monthly Rainfall (in inches) at Six Rain Gauges

D. Drainage
Because the island is so young, geologically-
speaking, there are few well-formed
drainageways in the watershed.  Instead,
there are many small, braided channels
throughout the watershed, which eventually
drain into the six named gulches within the
watershed — Makahuna, Palihae, Luahine,
Waiakamali, Makeahua, and Pauahi.  These
gulches join above Highway 270 and outlet at
two shoreline locations.  Makahuna and
Palihae join above Highway 270 at about 300
feet elevation and are directed into Kawaihae
Harbor as Makahuna Gulch.  Makeahua,
Luahine, Waiakamali, and Pauahi join at
about 1,200 feet elevation and outlet into
Pelekane Bay as Makeahua Gulch.  Four
additional drainageways outlet into Makeahua
Gulch at various locations below 1,200 feet
elevation.  Makeahua Gulch drains
approximately 85% of the watershed.

There are no perennial streams on leeward
Kohala.  Some streams are perennial in the
upper reaches, but intermittent at lower

elevations.  Streamflow is generally limited
to flows in the gulches and overland during
rainfall events.  Localized heavy rainfall and
storms cause flooding, called freshets or
spates, which contribute to the flashy
characteristic of Hawaiian streams.  The

photos in Appendix A provide a classic
illustration of this flashy characteristic.

Under normal conditions, there is a berm at
the mouth of the watershed and no
streamflow into the ocean.  Pelekane Bay,
the current mouth of the watershed, lies
between Puukohola Heiau to the south and
the coral flats adjacent to Kawaihae Harbor
to the north.  The original outlets of the
watershed have been blocked by the
creation of Kawaihae Harbor and
channelization of the flows around it.

Experts have noted that much of the
sediment retention in Pelekane Bay may be
attributable to the lack of nearshore
circulation caused by the construction of
Kawaihae Harbor in 1959.  In fact, Jokiel
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Photos: Stream channel in normal dry condition (top) and
following storm event (below)

“considers the loss of the littoral drift current
carrying sediment out of Pelekane Bay to be
the major reason for the present siltation of
the bay” (MKSWCD 1998).  The virtual
absence of consistent circulation means that

the sediments in the bay are rarely “flushed”
out but rather resuspended each time there
is heavy weather.
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Photos: Kawaihae Bay before (top) and after (bottom) construction of Kawaihae Harbor in 1959

E. Cultural Resources in Pelekane Bay

In the past, Pelekane Bay was a historical
and cultural center of native Hawaiians.
Puukohola Heiau sits atop the “Hill of the
Whale”, overlooking Pelekane Bay.  This
heiau is considered the most important
structure associated with the founding of the
kingdom of Hawaii by Kamehameha.
Mailekini Heiau is situated below Puukohola
Heiau halfway down the hill, while Hawaiian
oral tradition and early local informants
suggest another temple, Hale o Kapuni,
existed underwater just offshore in Pelekane
Bay.  Though this submerged heiau has
never been located or documented through
underwater archeology, local lore relates
that it was dedicated to the shark gods.

is one of the few places in Hawaii where the
black tip reef shark is common and can be
seen from shore.  The three heiau are now
part of the Puukohola National Historic Site
of the National Park Service.

Tidal wave activity and the silting resulting
from harbor construction activities have
covered any features in this area. The Bay

Photo: Looking across Pelekane Bay
to Puukohola and Mailekini heiaus
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