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PREFACE
The studies contained in thils volume were prepared by
subconsultants for the planning and envirommental assessment of Waiszhole
Valley Agricultural Park and Residential Lots Subdivision. Findings
from these studies have been incorporated in the EIS. These studles are
being made available in this volume for those who desire merve detailed

information than what is contained in the EIS.
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Study Bureau. Also, the S¢il Conservation Service capability ratings con—

form more ciosely with what is being experienced under existing crop pro-

duction in Waiahole Valley.

The various S50il Congervation Service classifications as imposed on the

lot layout and topographical contour map in Figure 1 are discussed below in

relation to existing and potential crops.

Soils Adaptrable to Agriculrure

1.

Pearl Harbor Clav Series (Ph)

These solls are level or near level and consist of a topsoil
of very dark gray mottled clay about 12 inches in depth and a sub-
soil of very dark gray or very dark grayish-brown mottled clay 19
inches thick with an angular or sub-angular blocky structure. The
substratum is muck or peat. The surface laver is neutral is Ph
and the subsoil is midly to moderately alkaline. Permeability is
low, runoff is slow and drainage is poor. Areas in which these
solls predominate are subject to flooding. Water capacity is
about 1.4 inches per foot in the topsoil and subseil. There iz a
high shrink-swell potential and workability is very dirficuit. In
the lower levels adjacent to Kalanianscle Highway the brackish
water table may be found at a depth of 20 to 33 inches.

These soils are good for taro, pasture, prawns and sugarv
cane. Bananas and vine type vegetables wmay be grown successfully
on these soils with proper drainage. It ils a2 good area for shade
house production of flowers and feoliage, which are grown in pots
or media and do not require planting in the natural seoill.

Hanalei Silty {lav, O = 2% Slope (Hna)

These solls are found in stream bottoms and flood plalns.
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The top soil is about 10 inches thick and consists of dark gray or
very dark gray silty clay with dark brown and reddish wmottles.

The subsoil is about 13 inches thick and consists of mottled, dark
gray and dark grayish-brown silty clay loam, with angular, hlocky
structures. The sub-stratum 1s stratified alluvium. The surface
layer is strongly to very strongly acid and the subsoil is neutral
in Ph. Permeability is moderate, runoff is slow and drainage is
somewhat poor to poor. Erosion is slight, but flooding is a
hazard. Roots of some crops penetrate to the water table. The
shrink—-swell potential is moderate and workability is good.

These solls are excellent for taro and prawns and good for
bananas and vine type vegetables if properly drained. Sugar cane
was previously grown on these solls in the project area. It is a
good area for shadehouse production of flowers and foliage, which
are grown in pots or media and do not require planting in the
natural soil.

Hanaleil Silty Clay, 2 to 6% Slope (HnB)

The description of these soils is the same as for HnA.
Because of the slope, these solls are only fair to good for raro
and poor to falr for prawns. They are fair to good for bananas
and vine type vegetables and falr for papavas aund sweet potatoes,
1f properly drained. These soils are also fair to good for ghade-
house production of flowers and foliage.

Waikane 5iltv Clav, 3 to 8% Slope {Wph)

The Waikane series consists of well drained scils owm alluvial
fans and terraces. The topsoil consists of dartk brown silty clay
about 8 inches thick. The subseil is dark reddish brown silty

clay about 32 inches thick with a sub-angular blocky structure.



The substratum is soft, weathered, gravelly alluvium and
colluviym. Both the topsoil and subsoil are very strongly acid.
Permeability is wmoderately rapid, runoff is slow, erosion is
slight and drainage 15 good. The shrink—-swell level is low and
workability is good.

These soils, with moderate siopes of 3 to 8% are vervy gocd
for sweet potatces, staked tomatoes, string beans, cucuwmbers, egg
plant and various other vegetables. The soils are excellent for
bananas and good for papayas. Occasional wvery strong winds pose a
problem for both bananas and papayas in areas where these soils
prevail. Fungal root rot of papayas ls aggravated during wet
periods. Melons do well on these soils, but melon flies pose a
serious problem in the area.

Waikane Silty Clay, 8 ro 157 Slope (WpC)

The description of thess soils is the same as for Waikane
silty clay of lesser slope except that runoff is slow to medium, %%
the erosion hazard is slight to wmederate and workabilicy is
slightly difficuls. Terracing or contour farming is required.

The Waikane silty clay scils of 8 te 153% slope arve fair to
good for swest potatoes, staked tomatoes, string beans, cucumbers,
egg plant and various other vegetables. These scils are good for
bananas and fair for papayas. Wind problems for bananas and
papayas are somewhat more serious than on the Walkane soils of
lesser slope. Melons would do reascmably well on these soils, but
melon flies pose a serious problen.

Waikane Siltv Clav, 15 to 25X Siope {WpD)

The description of these soils is the same az for Walkans

silty clays of lssser slope, except that runcif is medium to



rapid, the erosion hazard is moderate to severe and workabilitv is
difficult.
These soills are marginal for vegetables, melons and papayas,

but fair for bananas.

Seils Generally Not Adaptable to Agriculture

I
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Waikane Silty Clay, 25 to 40% Slope (WpE)

The description of these scils is the same as for Walkane
silty clays of lesser slope, except that runoff is rapid, the ero-
sion hazard is moderate to severe and workability is very
difficult. Only a very small percentage of these soils in areas
where they border soils of lesser slope can be used for
agriculture. Extensive terrvacing is required.

Waikane Silty Clav, 40 to 70% Slope (WnF)

The description of these soils is the same as for Waikane
silty clays of lesser slope, except that runoff is rapid to very
rapid and the erosion hazard is severe. Workability is prohibi-
tive and these solls cannot be used for any type of agriculture.

Alacloa Siitvy Clay, 15 teo 35% Slope {AcE)

These soils occur on smoonth side slopes and on toe glopes in
upland aresas. The few acres of this series in the project ares
have slopes of 25 to 35%.

The top soil counsists of dark reddish brown silty clay about
10 inches thick. The subsoil consists of dark-red and red siley
clav about 48 inches thick, with a sub—angular blocky structure.
the substratum is soft, weathered basic Iigneous rock. The topsoil
is medium acid and the subsoil is scrongly acid. Permeabilizy is

moderately rapid, runoff is medium, and the erosion hazard is



moderate. Roots can penetrate to a depth of 5 feet or more.
Workability is difficult because of the slope. Since the small
areas of these soils in the project are in the upper area of the
slope range, none are recommended for agriculture.

9. Alaeloa Silty Clay, 40 to 70Z Slope {ALlF)

The description of these soils is the same as for AoE, except
that runoff is rapid to very vapid, the erosion hazard is severe
and workability is prohibitive. The small areas of these soils {n

the project are not recommended for any type of agricultura.

Arable Land

0f the 403.7 acres of land assigned to agriculrural lots by Calvin Kin
and Associates, 315 acres or 78 percent are designated for agricultural
praduétion {Table l). ©Of the remainder, 12.8 acres are assigned te home-
sites at 7,300 gquare feet per lot and 75.9 acres are classified as
unsuitable for agriculture. With some exceptions, silty clay solls of 15
to 25 percent slope are considered wmarginal for any type of agriculture and
those of 25 percent slope or greater are not recommended for agriculture.
There are some instances where a limired amount of minimally ercde steep
land might be effectively terrvaced for agricalture where it joins land of
lesger glope and which is well adapted to agriculture. In view of this,
sach of the 74 lots was assassed individually to obtain an estimate of the
proportion which could be viable for agricuture, sither in its present form

or through terracing {(Table 1}.

Historical and Soclologlcal Factors

&ny plan for the conversion of Walahcle Valley into an agricultural



/.

Y

Table 1. Arable land By Farm Lot
Lot Numbexr Total Acreage % Arable Acres Arable
1-231 86.4 100 6.4
22 5.9 70 4.8
23 7.4 20 5.9
24 12.3 90 1l.1
25 7.1 * 60 4.3
26 8.9 40 4.0
27-28 13.6 100 13.6
29 5.4 70 3.8
30 1.0 90 0.9
31 3.3 80 2.6
32 4.3 60 2.9
33 9.2 a0 g.3
34 2.4 60 1.4
35 15.1 70 10.6
36 15.0 70 10.5
37 8.9 70 6.2
38 14.2 60 2.5
39-40 3.5 100 3.5
41 5.6 &0 3.5
42-43 4.0 100 4.0
44 4.4 80 3.5
45 2.3 80 1.8
45 0.8 100 0.8
47 5.2 45 2.3
48 18.8 40 7.5
439 2.0 90 1.8
50 18.% 70 i3.2
51 2.5 100 2.5
52 18.8 50 9.5
5370 85.5 100 85.5
71 2.0 20 0.4
72 2.0 20 0.4
73 2.4 20 8.5
74 2.0 60 1.2
Total 402,7 81.2 327.8
- House + Yard (7500 sg. ft. x 74 lots) 12.8
Net in Agriculturs 72.0 315.0



park must consider the historical and sociological factors of existing
settlaments.

Prior to purchase by the State of Hawaii in 1978, most of the produc-
tive agricultural area in the Valley was owned by Mrs. Elizabeth Marks and
leased to tenants, with one exception, on revocable leases. Leasged lots
wvere not identified by boundary surveys. Approximately 110 tenancies were
ldenvified by the Hawaili Housing Authority in 1977. The leased area
comprised approximately 262 acres of which 251 acres were in active and
inactive farm lots and 1l acres were 1n residential use. Thirty—one of the
tenancies consisted of ome acre of land or less. In addition, 6.3 acres
were occupled by the Waiahole Elementary School and the Waiahole Poi
Factory, and 24 acres ware in fee simple ownerships.

The layout of lots by Calvin Kim and Associates, Inc., has been
designed in a manner which accommodates the indicated needs of existing

fenants.

g

The majority of the existing tenants earn the major proportion of their
income from emplovment outside the Valley., Some, however, are full time
farmers in the Valley. HMost of the tevants want to keep the Valley pri-
marily ip agriculture and fo retain the rural life style.

The design of lots for the agricultural park to conform with existing
tenancies poses some problems in optimizing size and configuration with
respect to slope and contour. A& significant proportion of existing lots,
however, have been laid out in 2 manner which permits optimization of land
use. Size of farm on many of these lots under existing types of agri-
culture is too small to provide the entire famlly income from the farm.
This i3 discussed in detail in another secifion of this report on size of

farm.
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Agricultural Feasibility

The selection of crops for Walahole Agricultural Park was based on
three criteria: 1) ecological adaptability, Z) comparative costs of produc-
tion in relation to competing areas, and 3) the sales potential. Crops
currently grown successfully in the Valley and expressed interest in crops
on the part of residents alsc plaved a role in crop selection. Crops
selected for project planning based on the above criteria are bananas,
papavas, tomatoes, snap beans, cucumbers, sweel potatoces, taro, potted
flowers and foliage and prawns. It is expected that a variety of other
truck crops such as sweet corn, melons, Chinese peas, and other miscella-
neous vegetables would be grown. A mean of costs and returns for vege-
tables analyzed is considered sufficiently applicable for wmiscellansous
vegetables not specifically indicated. Also, the composite budget pre-
sented for flowers and foliage is considered to provide a reasonably good
indication of costs and returns for other types of intensive crop produc™
tion in shade structures.

Citrus, avocado, mangeo, and other fruit trees are expected Lo be grown
in the Valley, but probably net on a commercial scale in the near future.
An undetermined amount of land will probably remain in pasture and some
poulfry, hog and cattle production might be expected if permitted.
Exclusion of these ltems in the budger analyses would be expected to have
very little effect on projected total returns to the State from lease rent.

Agriculturzl and economic feasibility analyses for sach crop considered
in the development plan for the Walahele Valley Agricultural Park are pre-

sented in the following secrions of the repor:z.



Bananas

Ecological Adaptation

Bananas are adaptable in varyving degrees to all land areas of the pro-
ject considered feasible for agricultural production in Table 1.

Waikane silty clay soils of less than 154 slope, which predominate an
the mesas in the middle and upper sections of the Valley are excellent for
banana growing. Waikane silty clay soils of 15 to 254 slope are fair for
bananas, but would require minimum terracing. Hanalei silty clay seills,
which predominate along streams in the wmiddle and upper setions of the
Valley, are good for banana production, if properly drained. Bananas can
be grown on the Pearl Harbor clay soils in lower sections of the project
near Kamehameha Highway, if properly drained. However, drainage is dif-
ficulr because of the heavy clay or ouck texture of the subscil and because
ficod runcff is blocked by the highway. These solls are also very dif-
ficult to work. Thus, bananas are only marginally adaptable to this area,
at bhest.

For optimal production, sprinkler or drip irrigation would be required
for periceds toraling 4 to 6 months annually.

Mean annual fewmperatures are highly favorable to banana production and
extremes are net of sufficient magnitude to have an applicable effect on
yields. Humidicy is sufficiently high to promete black leaf strean
disease, but this Is not a serious problem in the area and can be
controlled with fungicide spravs.

Soil trearment for nematodes is essential in all areas prior to
planting new stands of bananas.

Wind damage from prevalling frade winds 1s wminimal but severe losses

can be expected frowm Kona storms on an average of one vyear out of three.




oy

oy

11

Staking of the bunches is recommended for Williams Hybrid bananas and this

would also provide some protection from wind damage.

Demand and Supply

Hawali was self sufficient in banana production until 1967, but since
then imports from Central and Scuth America have taken over the major share
of the Hawaili market. During 1380 imports amounted to 9,518,000 pounds or
67% of the Hawaii market supply of 14,128,000 pounds. Research conducted
by the Department of Agricultural and Resource Fconomics of the University
of Hawaii indicates that the decline in the share of the markeé supplied by
Hawail producers 1is due to lack of quality control im production and har-
vesting and because of the conversion of banana lands to higher use values,
such as housiﬁg and industry. The research further indicated that certain
Hawaii varieties, such as Williams Hybrid, can equal imported bananas in
appearance and have a superior flavor. Thus it has been concluded that
through quality control, including uniform ripening with ethylene gas and
assuring availability of land, the import trend can be reversed and Hawail
could again become self sufficient in banana production.’

It would require an additional 272 acres of Hawall production to
digplace 1980 imports at an average per acre yield of 35,000 pounds pro-
jected for Waiahole in this study. Although some of this potfential output
would come from other production areas in the state, it is assumed that 10U
acres of bananas is a reasonable projection for Walahole Agricultural Park.
The net incresse would be less than 100 acres, since an estimted 10 to 20

acres are currently in banana preduction in the project area.

Costs and Returns

A S~acre Williazms Hybrid banana farm is budgeted for this analysis,

since this size of farm under proper menagement would be large encugh to
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provide an adequate income for a farm family and i comparable in size o
several land parcels which will be available for lease. A larger farm
would make somewhat more efficient use of buildings and equipment and would
provide a higher net return per acre. A smaller farm would have less eco—
nomy of scale and the net income per acre would be lower than for the
S5-acre farwm.

The inventory of buildings and squipment as presented in Table 2 would
have an anual depreciation and interest cost of §3,809.50 for the 5-acre
farm or $761.90 per acre.

A summary of annual costs and returns per acre and for the 5-acre farm
is shown in Table 3. At an average annmual yield of 33,000 pounds per acre
and at a 1981 price of 25 cents per pound, the 5-acre farm would gross
$8,800 per acre or $44,000 per farm, Net returns to a family farm, with no
out~of-pocket costs for labor and management, amount to $6,183.61 per acre
and $3G,943.0G5 for the 5-acre farm. For the same farm, except that labor
and management constitute cash costs, the residual return to risk amounts

to $3,934.61 per acre and $519,673.03 for the farm.

Papavas

Ecological Adaptation

Only the Walkane siity clay solls in the mesa areas in the cenzral-
mauka ares of the Valley provide the proper scil medium for papava
production. Fhytephthera reoot rot poses a serious problem in the poorly
drained heavy clay solls along stream beds and in the lower section of the
Yalley near the highway., With proper fertilization, irrigation and

cultural practices, papayas produce well on Wailkane silty clay soils of
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Table 2, Buildings and Equipment, 5-Acre Williams Hybrid Bansna Farm, Waiahole

Agricultural Park

Item Cost Life Depreci- Interest Depreci-
{years) ation2 (12% ¢ 2) ation &
Interest
Building: garage,
packing, storage

{31000 sq. £fr. @ 38) §$8,000.00 20 $360.00 £480.00 $840.00
Pickup, 3/4 ton,

used 6,000.00 2 675.00 360.00 1,035.00
Trailer 500.00 15 54.00 54,00 108.0C0
Power Spraver,

50 gallon 700.0Q0¢ 10 61.00 42.00 103.00
Enapsack Sprayer 150.00 10 13.56 9.00 22.50
Irrigation System

{Sprinkler) 6,000.00 10 540.00 36G.00 300.00
Support Poles,

BOG @ $3 2,400.00 3 432.00 144.00 576.00
Miscellaneous

Equipment 1,500.00 10 135.00 90.00 225.00
Toral, 5 Acres §25,650.00 $3,809.50

1 4cre 5,130.00 761.80

a/ Calculated on the basis of
useful life.

indtial cost minus

10% salvage value * estimated



Table 3. Costs and Returas Per Acre and Per Farm, 5-Acre Williams Hybrid
Banana Enterprise, Waiashole Valley Agricultural Park

Item Per Acye Per S~AcTe
" Farm
)

GROSS REVENUE, 35,000 # @ 25¢ $8,800.00 $44,,000.00

QPERATING COSTS

Labor, 364 hours @ $4.50 1,638.00 8,190.00
Operating costs other than labor 1,223.00
Gross income tax, 0.5% 44 . 06
Lease rent, 5100 + 0.9 7 of gross 179,20

FIXED COSTS

Interest on operating capital, iZZ/Q 185.05
Establishment of planting, amortized 218,24
Depreciation & interest on bldgs & equip 761.90

TOTAL COSTS, EXCEPT LABOR & MANAGEMENT 2,611.39

HET RETURNS TO LABOR, MGT & KISK 6,188,611 30,943.05

TOTAL COSTS, EXCEPT MANAGEMENT 4£,269,39

NET RETURNS TG MANAGEMENT & RISK 4,550.61 22,753.45
Management charge, 7% of gross revenue 516.00

TOTAL COSTS 4,865,739

WET RETURNS TC RISK 393 &1 19,673.05

a/fverage annual yileld per acre for 10-year stand.
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less than 15X slope; Production on slopes of 15 toe 235 percent would
require substantial terracing.

Rainfall is inadequate during the dry season, which usually occurs
during the summer wmonths, but may occur during other seasons. Sprimkler or
drip irrigation would be required for a total of 4 to 6 months annually.

Trade winds would not seriously affect production of papayas in the
upper section of the Valley, but Kona winds during winter storms would
occasionaliy be devastating. This could be alleviated to some extent
through the planting of windbreaks.

Virus and fungal diseases would require more control than in less humid

production areas.

Demand and Supply

Through 1980 Hawaii papava production was below what the local market,
U.S5. Mainland and foreign markets could assimilate. Utilized production of
Hawaii produced papayas in 1980 amounted to approximately 48,916,000
pounds, of which 45,360,000 pounds were sold fresh and 3,536,000 pounds
were processed. Exports of fresh papayas to the U.S5. Mainland and foreign
countries amounted fo 33,335,000 pounds, and 12,025,000 pounds were con~
sumed in Hawaii. This represents a decline in total production from
64,000,000 pounds in 1973, resulting from storm damage and business
failures.

A& serious marketing problem developed during the latter part of 1981,
resulting from a California restriction on accepting fruit treated with EDE
for fruilt flies. This has resulted in the loss of most of the California
market, which {s the major market after Uahu. The industry has been unable
to compensate for this loss through lncreasing sales in other markets, and

there is indication that the California market will be difficult to racap~

13
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ture even 1f a substitute for EDB can be found, which doesn't appear likely
at this time.

Because of probable virus and fungal disease problems, uvncertainty of
the market and an indication of somewhat higher costs of production in
Waiahole than in certain other areas of the state, the acreage budgeted for
papavas 1ls limited to 25 acres, which 1s sufficient to include existing
production plus the indicated interest in additional production expressed
by Waiahole tenants.

The estimated total production of 750,000 pounds would constitute about
6 percent of Oahu requirements and would have very little impact on the
total supply situation. The Waiahole Vallevy production might be expected
te supplement rather than displace production in other areas of the State.
Since papayas are currently being produced in the project area, only part
of the 750,000 pounds would be additional production. If diseases can be
controlled and comparative costs of production reduced, there would be

justification for a larger acreage in the future.

Costs and Rerurns

Considering the comparatively low net income per acre that can be
expaected in papaya production under current couditions, a farm of 10 acres
would be required go provide an adequate family living. However, because
of the small size of the land parcels In the Waiszhole Agricultural Park, a
S5-acre farm is budgeted for this analysis.

The annual depreciation and interest cost for buildings and equipment
as shown in Table 4 amounts to 54,763.30 per LO-acre farm and $476.35 per
acra, which is a major, but not 2 prohibitive, cost item for this size of
farm.

At an average vield of 21,000 pounds per acre for a J-year stand and at

16
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Table 4. Buildings and Equipment, 3-Acre Papaya Farm, Walahole Valley
Agricultural Park

Ltem Cost Life Depreci- Interest Depreci-
{vears) ationd (127 = 2} ation &
Interest

Building; garage,
packing, storage :
(1000 sq. ft. @ 3$8) 38,000.00 20 $360.00C $480.00 $840.00

Pickup, % ton,

used 4,000.00 8 450,00 240,00 690,00
Trailer 900.0¢ 15 54.00 54.00 108,00
Power Sprayer,

50 gallon 760.00 10 61.00 42.00 103.00
Knapsack Sprayer 150.00 1¢ 13.50 9.00 22.50
Irrigation Systenm

(Sprinkler) 6,000.00 10 540.00 360.00 300.00
Miscellaneous

Equipment 1,000.00 10 30.00 60.00 15¢.00
Total, 5 Acres $20,750.00 $2,813.50

1 Acze 4,150.00 562,70

a/ Calculated on the basis of initial cost minus 10% salvage value -~ estimated
useful 1ife,
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the 1980 price of 25 cents per pound, papavas would gross $5,375.00 per
acre or $26,875.00 per S-acre farm (Table 3). Net returns to the family
farm with no out-of-pocket costs for labor and management amount to
$3,226.02 per acre and $16,130.10 per farm. Where labor and management
constitute cash costs, the residuzl net income to risk amcunts toe only

$824.77 per acre or $4,123.85 for the i0-acre farm.

Tomatoes

Ecological Adaptation

Waikane silty clay soils in areas of less than 13 percent slope in the
central and upper sections of the vallevy provide an excellent medium for
staked tomato production. Terracing would be required on slopes in excess
of 10 percent. Production on slopes of 13 to 25 percent would be feasible
with more extensive terracing. Tomato production would be marginal in the
low lying areas of Hanalei soils with good drainage. Production could be
improved through composting. Tomato production is not recommended in
poorly drained Pearl Harbor clay solls vear the highway.

Temperatures in Walishole are faveorable to tomato production and winds
would generally not pose serious problems, except during Kona storms.
Disease problems would be expected to be minimal for virus resistant
hybrids. The leaf miner and fruit flies can readily be controlled with

approved chemical sprays.

Demand and Supply

Ags in the case of bananas, the demand for addicional teomato production
would consist of the displacement of imports for the Hawali market. With

the availability of guality, virus resistant, hybrid varieries and
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Table 3. Costs and Returns Per Acre and Per Farm, 5-Acre Papaya Enterprise,
Waizhole Valley Agricultural Park

Item Per Acre Per 5-Acre
Farm
GROSS REVENUE, 21,5004 @& 25¢£/ $5,375.00 $26,875.00

OPERATING COSTS

Labor, 450 hours @ $4.50 2,025.00 10,125.00
Operating costs other than labor J900. 00
Gross income tax, {,5% 26.88
Lease rent, 5100 + §.9 % of gross 148.38

FIXED COSTS

Interest on operating capital, 12%/2 186.02
Establishment of planting, amortized 325.00
Depreciation & interest on bldgs & equip 476.35
TOTAL COSTE, EXRCEPT LABCR & MANAGEMENT 2,148,988
NET RETURNS TO LABOR, MGT & RISK 3,226.02 16,130.10
TOTAL COSTS, EXCEPT MANAGEMENT 4,173.98
NET RETURNS TO MANAGEMENT & RISK 1,201.02 £,005.10
Management charge, 7% of gross revenue 376.25
TOTAL COSTIS 4,550.23
NET RETURNS TO RISK 824,77 4,123,855

a/ Average annual yield for 3-year stand.
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increasing costs of tranmsportation, gradual displacement of imports can be
expected. In 198U the Hawaii market utilized 15,814,000 pounds of fresh

tomatces of which 8,114,000 pounds were imported. At the estimated vield
of 42,000 pounds per acre projected for Waiahole, an additional 193 acres’
of Hawaii production would be required to displace imports. It is conser—
vatively estimated that 20 acres of this amount could be grown in Waiahole
with very little impact on the local damand—-supply situation. Farmers in
the area are expected to have a greater interest in outside staked, vina

ripened tomatoes cnce they become more familiar with the potentials of the

virug resistant hybrids.

Costs and Returns

A farm family could make a very good living om a 5-acre staked tomato
enterprise and a farm of that size is budgeted in this analysis. The
inventory of buildings and equipment presented in Table 6 is considered
applicable for most 5—acre truck crop enterprises, including tomatoes.
Minor differences inm machinery, equipment and fixed material requirements
are allowed for in the miscellaneocus sguipment item. The annual cost for
depreciation and interest on buildings and equipment is $4,313.50 for a
S-acre farm or $862,70 per acre {Table 6).

Ar a projected vield of 42,000 pounds annuwally at the 1981 price of 40
cents per pound, staked tomatoes would gross $16,800 per acre and $84,000
for a 5-acre farm for one crop {Table 7). This could be increased by
raising 1-1/2 to 2 crops of tomatoes per year ov alternating with another
vegetable. Annual net returns to the family farm, with no out—of-pocket
costs for labor and management, amount te $11,7534.60 per acre and
$58,773.00 per 3~acre farm. Treating labor and manpagement as cash costs

reduces the net income to $6,767.10 per acre or §33,835.50 per S5—acre farm.
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Agricultural Park

Table &. Buildings and Equipment, 5-Acre Truck Crop Farm, Waishole Valley

21

Item Cost Life Depreci= Interest Depreci-
{years) ationd/ (12% 2 2)  ationm &
Interest

Building: garage

packing, storage

{1000 sq. ft. @ $8) $8,000.00 20 $360.00 $480.00 §840.00
Pickup, % ton,

used 4,000.00 8 450.00 240.00 650,00
Tractor, used 6,000.00 10 540.00 360.00 900.00
Plow, used 1,000.00 10 50.00 60,00 156.00
Disk, used 1,000.00 10 90.00 60.00 150.00
Trailer 8G0.00 15 54.00 34.00 108.00
Power Sprayer,

50 gallon 706.00 10 61,00 42,00 103.00
¥napsack Sprayer 15G.00 10 13.50C 9.00 22.50
Irrigation System

(Sprinkler) 6,000,000 10 540.00 360.00 200,00
Miscellaneous

Equipment? 3,000.00 10 274.00 180.00 456,00
Toral, 5 Acves $30,750,00 §4,313 .50

1 Acre 6,150.00 862.70

a/ Calculated on the basis of
ugeful 1life,

b/ Varies by crop.

initlal cost minus 107 salvage value + estimated



Table 7. Ceosts and Returns Per Acre and Per Farm, S-aAcre Staked Tomato
Enterprise, Waishole Vallevy Agricultural Park

Item Per Acre Per 5-Acre
Farm
GROSS REVENUE, 42,0004 @ 4062 $16,800.00  $84,000,00

OPERATING COSTS

Labor, 847 hours & $4.50 3,811.50 19,057.50
Operating costs other than labor 3,395.00
Gross income tax, ©.53% 84,00
Lease rent, 3100 + 0.9 % of gross 251.20

FIXED COSTS

Interest on operating capital, 12%/2 &52.50

Establishment of planting, amortized 00.00

Depreciation & interest on bldgs & equip 862,70 :
TOTAL CO0STS, EXCEPT LABOR & MANAGEMENT 5,045.40 %ﬁ
NET RETURMNS TO LABOR, MGT & RISK 11,754,600 58,773.00
TOTAL COSTS, EXCEPT MANAGEMENT B,856.90
NET RETURNS TO MANAGEMENT & RISK 7,943,106 39,715.50

Management charge, 7% of gross revenue 1,176.00
TOTAL COSTS 14,032.90
NET RETURNS TO RISK 5,767.10 33,835.50

2/ Yield for ome crop per vear.



A somewhat smaller tomate enterprise would utilize buildings and eguipment

less efficiently than the S~acre farm but could provide an adequate family

income.

Snap Beans

Ecological Adaptation

Snap beans are currently grown in several areas in Waiahole Valley.
They are best adapted to Waikane silty clay of less than 13 pearcent slope
but can be grown with marginal success on the same soils with up to 23 per—
cent slope if terraced to permit adequate fertilizer application, irriga-
tion and ease of land preparation and harvesting.

Snap beans are marginally adapted to the lower lying Hanaleil silty clay
and Pearl Harbor clay soils, if adequately drained, composted and
fertilized.

Leaf miner infestations are often severe in Waiahole Valley, but can be

controlled with approved chemical sprays.

Demand and Suppnly

The projected marker for additional production of snap beans as Ior
most other vegetrable crops, comnsists of the displacement of lmports.
Hawail approaches self sufficiency in snap bean production and in 1980
imported only 292,000 pounds or 21 percent of the Hawail market supply of
1,392,000 pounds. Only 24 acres would have been required to displace 198U
imports at an estimated vield of 12,000 pounds per acre. Because of the
small awount of additional production requirsd to displace imports, only 1U
acres ls allocated to this crop in the crepping plan for the project.

Since small acreages of snap beans are currently grown in the project area,

23
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the JU-acre allocation would result in little or no displacement of

existing Hawaii production.

Costs and Returns

Building and eguipment reguirements are essentially the same as indi-

cated for tomatoes in Table &, except for minor wodificatrions. As is the

case for most vegetable crops, a J—acre snap bean enterprise is consideved
adequate in size to provide living expenses for a farm familv. The budget

in Table 8 provides a gross revenue per crop of 58,400 per acre and $42,000

for a S~acre farm based on a conservative yield of 12,000 pounds per acre
and the 1981 price of 70 cents per pound. Net returns per crop for a
family operated farm, with no out—-of~pocket costs for labor and management,
amount to $6,059.64 per acre and $30,298.20 per 3—-acre enterprise. With
labor and management considered as cash costs, residual net returns to risk
amount te $4,121.84 per acre or $20,608.20 per 5~acre farm. An undeter—

mined proportion of snap bean farmers would be expected to pilant more fhan

one crop per yvear, either in beans or in some other wvegetable. This is

accounted for in a following section of the report on smliicropping.

Cucumbers

Ecological Adaptation

The Wailkane silty clay scils in the mlddle and upper sections of the
Valley are exycellent for cucumber productlon. Sowme farmers have bheen pro=
ducing staked cucumbers in Hanalei silty clay seils in lower lving areas
near stream beds, but these areas are considered only fair for cucumbers,
sven when properly drained. Considerably higher vyields are attained in the

Hamakua arvea of the Island of Hawali than on Oahu. The average vield per
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Table 8§ . Costs and Returns Per Acre and Per Farm, 5-Acre Snap Bean
Enterprise, Waiahcole Valley Agricultural Park

Item Per Acre Per S5-Acre
Farm
GROSS REVENUE | 12,000 # @ 70¢ $8,400.00 $42,000.00

OPERATING COSTS

Labor, 300 hours @ $4.50 1,350.00 6,750.,00
Operating costs other than labor 1,100.00
Gross income tax, 0.5% 42 .00
Lease rent, $100 + 0.9 7. of gross 175.60

FIXED COSTS

Interest on operating capital, 12%/2 160.06
Establishment of planting, amortized 00.0¢
Depreciation & interest on bldgs & equip 862.70
TOTAL COSTS, EXCEPT LABOR & MANAGEMENT 2,340.36
NET RETURNS TO LABQOR, MGT & RISK 5,059,564 30,298.20
TOTAL COSTS, EXCEPT MANAGEMENWT 3,690.366
NET RETURNS TO MANAGEMENT & RISK 4,709,864 23,548.20
Management charge, 7% of gross revenue 58B.00
TOTAL COSTS 4,278.36

NET RETURNS TO RISY 4,121 .64 20,608.20
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acre on Hawail during 1980 was 32,800 pounds and some producers had yields
as high as 55,000 pounds. This compares with a per acre vield of only
13,100 pounds on Cahu.

Research by Mollett indicated that the difference in yield appeared to
be due to climatic conditions. Yields of improved varieties are poten—
tially much greater than current yields on Oabu, and horticulturists at the : :

University of Hawali indicate that 2 marketable vield of at leagt 30,000

pounds of staked cucumbers is attalnable on CGazhu in field (non-greenhouse)

production.
Terracing would be required for cucumber production eon slopes of over

10 perceant and production would not be feasibble on slopes of 25 percent or

AT i P 88

ovVar.

Demand and Supply

The total Hawali marzlet supply of cucumbers in 1980 was 5,960,000
pounds of which 1,360,000 pounds were imported. Af the estimated yield of
30,000 pounds for Waishole, an additional 45 acres of Hawaiil production
wou%d have been vequired to displace 1980 imports. SBecause of the limited
additional acreage required and the apparsnt production advantages on the
Island of Hawali, only 20U acres are budgered for cucumbers for Waiahole.
The net increase would be less than this, since gsome farmers are currently

producing staked cucumbers Iin Waiahole.

Costy and Returns

A 3S-acre farm iz budgeted for staked cucumbers as for other vegetablies.
The net return to the family-operated farm with no charges for labor or
management is comparable to that of most of the other vegerable farms, but

residual Teturn to risk is less. The annual charge for depreciation and
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interest on buildings and equipment for a 3—acre truck c¢rop farm in Table
& is considered appropriate for this crop.

At the indicated yield of 30,000 pounds per acre and the 1980 price of
30 cents per pound, staked cucumbers would gross $9,000 per crop gere or
$45,000 per S5—acre farm (Table 9). Net returns to the family operated
farm, with no out-of-pocket costs for labor and management, amount to
$6,223.66 per acre and $31,118.30 for the 5-acre farm. Because of the high
labor cost, residual net returns to risk amount to only $1,948.66 per acre
and §9,743.30 per 5-acre farm. Multiple cropping would be expected and

this is discussed in that section of the report.

Sweet Potatoes

Ecological Adaptation

Sweet potatoces do extremely well in the Waikane silty clay soils in the
central and upper sections of the Valley. The highly workable texture of
this scil provides wvery good planting and harvesting conditions. The pro—
duction of this crop is not recommended on slopes of over 13 percent.

Sweel potatoes ave only marginally adaptable to Hanalel silty clay soils
and should not be grown in Pearl Havbor ¢lay soils in the lower section of
the Valley because of poor workability and poor drainage.

The climate is good for sweet potate production, except that irrigation
is required for a period of 4 to & months during a typical year. Weevils,
leaf miners and other insects, to a lesser extent, require periodic

Control.

Supplv and Demand

During 1980, the Hawaill market supply of sweet potatoes amounted Lo
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Table 9. Costs and Returns Per Acre and Per Farm, S-Acre Cucumber
Enterprize, Waiahole Valley Agricultural Park

Irem Per Acre Per 5-Acre
Farm
GROSS REVENUE, 130,000# @ 30c¢ $9,000.00 545,000, 00
OPERATING COSTS
Labor,810 hours G $4.50 3,645.00 18,225.00
Operating costs other than labor 1,400.00
Gross income tax, 0.5% 45,00
Lease rent, $100 + 0.9 % of gross 154,00
FIXED COSTS
Interest on operating capital, 12%/2 314,64
Establishment of planting, amortized 06.00
Depreciation & interest on bldgs & equip 862.70
TOTAL COSTS, EXCEPT LABCOR & MANAGEMENT 2,776.34
NET RETURNS TO LABOR, MGT & RISK 5,223.6% 31,118.30
TOTAL COSTS, EXCEPT MANAGEMENT 6,421 .34
NET RETURNS TO MANAGEMENT & RISK 2,578,646 12,893.30
Management charge, 7% of zross vevenue £30.00 |
TOTAL COSTS 7.051.34
NET RETURNS TO RISK 1,948 66 9,743.30
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2,067,000 pounds of which 767,000 pounds were imported. Approximately 26
acres would be reguired to displace the quantity imported in 1980 at an
anmial uvield of 30,0@@ pounds per acre. Sweet potatoes do well under good
management in Walahole and it is estimated that there are currently about
25 acres planted to this crop. It seems ;easonable to zssume that Waiahole
would be a logical area for expansion in sweet potato production to
displace imports. On this basis, a total of 40 acres is included in the
cropping plan, assuming good managswent and improved quality control.
Although the projections seem valid, sweet potato lands could readily be
converted to bananas, papayas or other recommended vegetables if conditions

warrant.

Costs and Returns

Building and esquipment requirements for sweet potatoes are similar to
those indicated for a truck crop farm in Table 6. The only major modifica-
tion would be the addition of a plow or digger attachment for harvesting
the potatees. There is provision under miscellaneocus eguipment for this
modification.

Based on the Input and output assumptions in Table 10, the sweer potate
enterprise would gross $9,900 per acre or 349,500 per 3-acre farm. Net
returns to the family-operated farm with no out-ef-pocket costs for labor
and management amount to a substantial 7,408.43 per acre or $37,042.15 per
S5-~acre farm where labor and management are treated as cash costs. The
residual net return to risk amounts to $%4,917.07 per acre or $24,585.35 for

a 5-acre sweet potato enterprise.



Table 10.Costs and Returns Per Acre and Per Farm, S-Acre Sweet Potato

Enterprise, Waiahole Valley Agricultural Park

Itém Per Acre Per 5-Acre
Farm
GROSS REVENUE, 30,0004+ @ 33¢ 5$9,900.00 54%,500.00
OPERATING COSTS
Labor, 385 hours @ $4.50 1,732.590 8,662.50
Operating costs other than labor 1,200.00
Gross income tax, 0.5% 49,50
Lease rent, $100 + 0.9 % of gross 189.10
FIXED COSTS
Interest on opevating capital, 12%/2 190.27
Establishment of planting, amortized 00.00
Depreciation & interest on bldgs & equip 862.70
TOTAL COSTS, EXCEPT LABOR & MANAGEMENT 2,491.57
NET RETURNS TO LABOR, MGT & RISK 7,408.43 37,042.15
TOTAL COSTS, EXCEPT MANAGEMENT 4,224 .07
HET RETURNS TO MANAGEMENT & RISK 5,675.93 28,379.63
Management charge, 7% of gross revenue £93.00
TOTAL COSTS 4,917.07
NET RETURNS TO RISK 4,982.93 24,585 .35
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Miscellaneous Truck Crops

Several miscellaneous vegetables and melons are currently grown in the
project area and some expansion in the production of these crops can be
expected as development of the agricultural park is implemented. Based on
current production and interests in expansion expressed by the residents,
it is projected that 20 acres would be utilized for the production of minor
vegetables and melons. These crops might be expected to yield gross and
net returnsg per acre comparable to the mean values for the vegetables
anzlyzed, thus grossing approximarely $9,000 per acre and providing a net

return to risk of $§4,500 per acre.

Multicropping of Truck Crops

All vegetable crops analyzed have been budgeted for one crop per yvear.
A1l of these crops have a growing season of less than 6 months and at lsast
one additional crop and in some instances two additional crops could be
produced annually. These might be duplicates of the same crops or alter—
native crops. It is estimated thar 604 of the 100 acres programmed for
truck crops would be planted to at least one additiomal crop annually.
Thus gross and net returns to agriculture arve incressed by the income from
60 acres in truck crops in excess of the total project acreage designated
for agriculture. It is assumed that these crops would provide a per acre
income egual to the mean income of the crops budgeted. This would amount
to a gross revenue of $9,000 per acre and a net return to risk of $4,500

per acra,
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Potted Flowers and Foliage Plants

Ecological Adaptation

Production capabilicy of soils in the prgject area would impose no
restrictions on the production of potted flowers and foliage plants, since
these crops would only require shadehouse bench space. HNursery plant stock
requiring planting in the ground could be grown on most soils in the pro-
ject area, except in the poorly drained, sticky clay scils along streams
and in the lower section of the Valley. Fill would be required as a foun—
dation for shadehouses im poorly drained areas which are subject to
flooding.

Temperatures and the degree of sunlight are favorable to the prouction
of a large variety of flowers and foliage plants, but winter rainfall and
light intensity would pose some restrictions on certain othér plants.

An estimated 40 acres in the project are currently used primarily for

the production of flowers and foliage plants.

Demand and Supply

Fiower znd nursery production in Hawail have been in a stage of very
rapid growth for several vears. The wholesale value of flowers and mursery
products produced in the state increased by 281 percent from 59,767,000 in
1975 vo 527,441,000 in 1980. The wholesale value of potted flowers and
foliage plants increased by an even greater 305 pevcent from $3,586,000 o
§10,948,000 during the same period.

The 1980 wholesale value of Oahu production of flowers and nursery pro~
ducts amounted to $10,3953,000 or 38 percent of sales in the state. Jahu
produced 504 of the Hawail output of pottad flowers and follage plants in

1980 at a wholesale value of $5,485,000.
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In spice of the very encouraging expansion in flower and nursery pro-—
duction in Hawaiil, caution is required in projecting sales potentials
because of an increasing threat of competition from other producing areas,
both in the United States and in foreign countries. Competition is also
keen among producing areas in Hawaii, some of which have climatic advan—
tages over others for certain crops. Because of uncertainty, only 350 acres
is allocated to potted flowers and foliage plants in projecting a cropping
plan for the Waiahole Valley Agricultural Park. This is only slightly in
excess of existing and intended plantings in the project area. Because of
the high value of this enterprise, the pay back on the State’s investment
in Waiahole Valley would become more attractive 1f production should exceed

the 50 acres projected.

Costs and Returns

Based on the input—outpuf assumptions in the budget analysis, a
1-1/2~acre potted flower and foliage plant enterprise would provide a more
than adequate family income. Fer acre costs and returns are also estimated
for a 10-acre farm to reflect approwimate measn values of costs and returns,
congidering sizes of units currently in production or in planning stages in
the project area. An inventory of the investment in buildings and equip-
ment for a l-1l/Z-acre potted and foliage plant enrarprise is shown in Table
1l. This does not include the investment in pots and plants, which iz con-
sidered under cgperating rcosts. Basged on this inventory, the annual depra-
cilation and interest on buildings and equipment amount to $8,753.00 for a
I-1/2=acre enterprise ox $5,503.33 per acre.

The composite budget presented in Table 12 shows a gross revenue of
$83,333.33 per acre or $123,000.00 per [-}/2-acre farm. A family operated

farm, with no out-of-pockat costs for labor and management, would provide a



Table 11. Buildings and Equipment, l%-Acre Potted Flower and Foliage Plant
Enterprise, Waishole Valley Agricultural Park

Item Cost Life "Depreci-  Interest Depreci-
{years)  ationZ (2% = 2) ation &
Interest
Shade House
{42,000 =q. ft.)ﬁf $16,000.00 10 $1,400.00 $960.00 $2,360.00
Service Building
(1000 sq. ft. @ 39) 9,000.00 20 405.00 540.00 945,00
Benches 15,000.00 10 1,350.00 900.00 2,250.00
Irrigation System
{Sprinkler} 7,500,006 10 675.00 450,00 1,125.00
Pickup, 3/4 ton 8,000.00 10 720.00 480.00 1,200.00
Small Equipment &
Tocls 1,500.00 5 270.00 105,00 375.00
Total, 1% Acres $57,000.00 $8,255.00
1 Acre 38,000.00 5,503,323

34

a/ Caleculated on the basis of initial cost minus 107 salvage value : estimated

useful life.

b/ Including 25,000 sq. fr. of bench space.
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Table 12.Costs and Returns Per Acre and Per Farm, lhi-Acre Potted Flower
and Foliage Plant Emnterprise, Waiahele Valley Agricultural Park

item Per Acre Per Acre Per 1iX
{1i-aAcre Farm) (i10-Acres) Acres
GROSS REVERUE $83,333.23 100,000.00 $125,000100
OPERATING COSTSE/
Labort, 15,500.00 18,600.00 23,250.00
Operating costs other than labor 32,000.00
Gross income tax, 0.3% 416.67
Lease rent, $100 + 0.9 % of gross 850.00
FIXED COSTS )
Interest on operating capital, 12%/2 2,924.00
Establishment of planting, amortized 00.00
Depreciation & interest on bldgs & equip 3,668.89
TOTAL COSTS, EXCEPT LABOR & MANAGEMENT 39,826.22
NET RETURNS TO LABOR, MGT & RIBK 43,507.11 52,208,564 65,260.67
TOTAL COSTS, EXCEPT MANAGEMENT 55,326.22
NET RETURNS TO MANAGEMENT & RISK 28,007.11 33,608.54 42,010.67
Management charge, 7% of gross revenue 5,833.33
TCTAL COSTS 61,159.55
NET RETURNS TO RISK 22,173.78 26,608 .54 -33,260.67

a/ Estimated for a composite budgec based on primary

data from Flerida and Hawaiil.

data plus updating of cost
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net return of $43,507.1l1 per acre or $65,200.67 for the 1-1/2 acre farm.
For the same farm, except that labor and wmanagement constitute cash costs,
the regsidual net return to risk amounts to $22,173.73 per acre or
§33,260.67 for the l-1/2-acre enterprise.

A larger enterprise would make more efficient use of land arsza and a
l0~acre farm would gross $100,000 per acre and yield net returns per acre
of $52,208.54% to labor, management and risk and a residual of $26,608.54 to

riske.

Wetland Taro

Ecological Adaptation

Wetland tarc is adaptable to most of the near level Hanalel silty clay
soils inm Waihole Valley where an adeguate supply of fresh surface water is
available. The crop is only marginally adaptable fo the heavy Pearl Harborv
clay solls because of low fertility and peor workability.

Water temperatures in excess of 78° F during summer months contribute
to a serious fungus diseass problem (Pyvthium). A water flow of 77,000
gallong per acre per day s required to keep the temperaturs under 78° and
the disease under control. Pythium can be transmitted by stream flow fo

other farc patches, 1f not properly controlled.

Demand and Supply

The current demand for taro In Honolulu exceeds the supply from Hawali
production and an undetermined amcunt is being imported. Although taro is
produced in many of the windward wvalleys of Oahu, the major supsly comes
from the ocutside islands, with 64 percent of the 1978 crop coming from

Kauai.
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Taro is a labor intensive crop and Hawaii preducers face potentially
serious competition from areas where farm wages are low.

Taro, when planted for corm (root) production, is the least economic of
the crops analyzed, except for papayas, for project planning. No budget
analysis was made for taro tops, but it is believed that this product may
be more economic than corm utilization. In spite of the problems
indicated, taro production 1s a "way of life” for intervested farmers and it
is suggested for this reason that development of the Valley provide for
continuing production of taro in areas where ir is now produced. It is
very voughly estimated that the total area of small patches would total 10

acres and this figure is used in the crop feasibility study.

Costs and Returns

A 5-acre tarc farm is budgeted in the analvsis because any smaller unit
would make only a minimal contribution to family living expenses. The
annual depreciation and interest on bulldings and eguipment for taro is
estimated at $521.35 per acre, which iz less than for other vegetables
because a sprinkler irvrigation system is net required.

Gross returns at an estimated vield of 25,000 pounds per acre and a
current price of 25 cents per pound amount to $3,000.00 per acre orv
525,000,000 per S5-acre farm (Table 13). HNet returns to a family operated
farm, with no out~of-pocket costs for labor and management, amount Lo
$3,229.43 per acre and $16,121.530 per S-acre farm. After deducting costs

for labor and management, the residual net return te risk amounts te only

$952.43 per acre or $4,812.13 per 3-acre farm.



Table 13 Costs and Returns Per Acre and Per Farm,

Enterprise, Waiahole Valley Agricultural Park
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5«~8cre Wetland Taro

Item Per Acre Per S5-AcTe
Farm
GROSS REVENUE , 25,000# @ 2Z5¢ $5,000.00 $25,000.00
OPERATING COSTS
Labor, 426 hours @ $4.50 1,917.00 9,585.00
Operating costs other than labor $00.00
Gross income tax, 0.35% 25.00
Lease rent, $100 + 0.9 % of gross 145.00
FIXED COSTS
Interest on operating capital, 12%/2 179.22
Fstablishment of planting, amortized 00.00
Depreciation & interest on bldgs & equip 521.35
TOTAL COSTS, EXCEPT LABOR & MANAGEMENT 1,770.57
NET RETURNS TO LABOR, MGT & RISK 3,229.43 16,121.50
TOTAL COSTS, EXCEPT MANAGEMENT 3,687.57
NET RETURNS TO MANAGEMENT & RISK 1,312.43 6,652.15
Management charge, 7% of gross revenue 330.00
TOTAL COSTS 4,037.57
NET RETURNS TO RISK 962,43 4,812.15




Frawn

Ecological Adaptation

Primary investigations of prawn farms in windward areas similar to
Waiahole indicate that prawn production would be feasible in the lower,
ievel sections of the Valley where heavy clay soils predominate and fresh
stream water can readily be diverted to ponds. The heavy clay soils in the
lower sections of the Valley have good characteristics for the construction
of prawn ponds. The ponds would, howevér, require a construction design
that would protect the ponds from polluted flood waters. Water tem-
peratures in the area are considered satisfactory, but not optimal for

prawn production.

Demand and Supply

Prawn production in Hawali is a new industry and sericus production
and marketing uncertainties exist. Current producticn in Hawaii is inguf-
ficilent to supply the Hawaii market, although small quantities are
exported. The Hawall market consists primarily of large restaurants, many
of which cater to tourists. The frozen product iz available in a2 limited
nunber of retail outlets. Information on the market potential and charac~
teristics of consumer demand for Malaysian prawns is limited, but marketing
rvasearch is currently being conducted by the University of Hawaii.

Interest in prawn production in Waiahole has been indicared, but only 10

acres iz budgetsd for prawns in this analysis, because of the uncertainties
facing the industry. Should implementation bring highy positive resulrs in
relation to other enterprises, prawn production might be expected to cccupy

a larger acreage than prolected.
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Costs and Returns

Prawn production requires economy of scale in the utilization of
equipment, even though the ponds are usually constructed inm multiples of
one acre each. In consideration of the need for economy of scale, plus the
fact that the high labor requirement makes the net return to risk only
moderate, a S-acre enterprise is budgeted in this analvsis.

Under good production practices, Malaysian prawns are capable of pro-
ducing 3,000 pounds per acre annually. At the current price of $4.530 per
pound, this would gross $13,500.00 par acre and $67,500.00 per 5-acre famm
{Table 14}, The family operated farm, with no charges for labor and mana-
gement would net $7,197.97 per acre and $353,989.85 for the 5-acre
enterprise. If labor and management are ceonsidered cash costs or oppor-—
tunity costs, the prawn operation provides a residual net return to risk of

only $§1,973.47 per acre or $9,867.35 per 5-acre farm.

Summary of Costs and Returns bv Farm Size

4 summary of costs and returns for each recommended crop by f£arm size
is presented in Table 13. As indicated previcusly, the preferred criceria
for farm size is a unin large enocugh to provide sufficient income to pro-
vide an adeguate standard of living for a farm family. For some crops,
however, the required farm size would exceed the size of most lots in the
agriculrtural park. A1l farm models in the analysis were therefore limited
to 5 acres in size, even though net inceme in some Instances is considered
inadequate. The budgets of all crops analysed except for papayvas and taro

would provide a very good net income to the farm family of 530,000 or over,
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Table 14, Costs and Returns Per Acre and Per Farm, 5-Acre Malaysilan Prawn
Enterprise, Waishole Valley Agricultural Park

Ttem Per Acre Per 5-Acre
Farm
GCRCSS REVERUE, 3,000# @ $4.50 $13,500.00 $67,500.00
OPERATING COS8TS
Laber, 947 hours & $4.50 4,261.50 21,307.50
Operating costs other than laber 4,300.00
Gross income tax, 0.5% 67.50
Lease rent, 3100 + 0.9 % of gross 221.50
FIRED COSTS
Interest on operating capital, 12%/2 531.03
Establishment of planting, amortized 00.00
Depreciation & interest on bldgs & equip 1,200.00~
TOTAL COSTS, EXCEPT LABOR & MANAGEMENT 6,320.03
NET RETURNS TO LABOR, MGT & RISK 7,179.97 35,898.35
TOTAL COSTS, EXCEPT MANAGEMENT 10,581.53
NET RETURNS TO MANAGEMENT & RISK 2,918.47 14,592.35
Management charge, 7% of gross revenue 945.00
TOTAL COSTS 11,526.53
NET RETURNE TO RISK 1,973.47 9,867 .35

a/ Including costs of pond construction.
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Table 15.

Gross and Net Returns Per Farm to Factors of Production for Specified Crops, Waiahole Valley
Agricultural Park

{rop iheres Per Gross Net Returns Net Returns Net Returns
Farmﬁf Returns to Mgt, Labor to Management to Risk
& Risk & Risk
Bananas 5 544 ,000,00 $30,943.05 $22,753.05 519,673.05
Papayas 5 26,875.00 16,130.10 6,005.10 4,123.85
Tomatoes 5 84 ,000.00 58,773.00 38,715.50 33,835.50
Snap Beans 3 42,000.00 30,298.20 23,548.20 20,608.20
Cucumbers 5 45,000.,00 31,118.30 12,893,30 9,743.30
Sweet Potatoes 5 49,500.00 37,042.15 28,379.65 24,585, 35
Misc, Truck Crops 5 45, 000,00 35,650.00 25,650.00 22,500.00
Flowers & Foliage 1% 125,000.00 65,260.67 42,010.67 33,260,867
Taro 5 25,000.00 16,121.50 6,652.15 £, 812,15
Prawns 5 67,500.00 35,899.35 14,592.35 9,867.35

af Farm sizes may differ from those in the engineering report for Walahele Valley Agricultural Park,
Size adjustments have been made to better reflect the size of farm required to
standard of living for a farm fawmily.

provide an adequate
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where labor and management do not constitute ocut-of—pocket costs {Table
13). The l-1/Z2—acre potted flower and foliage enterprise would provide a
very attractive net return of $65,260.67 to the family. Even with no
charges for labor and management, the 5—acre papaya and tarc farms would
cnly provide an annual income to the farm family of siightly in excess of
$16,000.

Net returns to risk after charging for all costs, including labor and
management amount to ovey 533,000 for the 5-acre tomato farm and the
I-1/2~acre potted fiower and foliage.enterprise- Net returns to risk are
aiso attractive for bananas, snap beans and sweet potatoes, ranging from
over $19,000 for bananas to more than $24,000 for sweet potatoes. Net
returns to risk are marginal at slightly less than $10,000 for cucumbers
and prawns. Net returns to rvisk of less than $5,000 for papayas and taro
are inadequate. Thus these crops would be feasible only 1f the farms are
family operated and cash costs are not incurred for labor and management.

All crops were budgeted for one crop annually. Multicropping is
pessible on all dry land vegetable farms. Thus, gross and net returns for
these crops could be considerably in excess of those indicated and some of
the more iﬁ;ensive vegaetable crops have the potential of providing an ade-
quate family living frow perhaps 3 acres of land designated for

agriculture.

Cropping Plan and Economic Impacts
E 2 F

The proposed intensive agricultural develcpmen: of Walahole Valley is
bazsed on a cropping plan which would not be expecred to displace production
in other arszas of the State, with some minor exceptions. The estimated

production would be expected to displace imports or Zo supplement exporis.
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The projected output, tc the extent that it exceeds existing production in
the Valley, would thus constitute a net increase in the value of marketings
of diversified crops in the State.

All crops in the analysis are considersd ecologically adapted to
Waiahcle and all would be profitable in varving degrees. The primary
limiting factors in designating a specified acreage for each crop are: (1)
sales potential, (2) comparative production feasibility in relation to com—
peting areas, {3) disease and insect problems and (4) water requirements.
The cropping plan constitutes, in effect, thg best approximation of what
might be expected as determined from secondary and primary data utilized
for this purpose. It is not to be construed as a guideline to be imposed
upon tenants.

The projected cropping plan would provide an aggregate anmual gross
revenue of $8,083,375 from the 315 acres designated for agricultural pro—
duction (Table 16). It would provide an aggregate annual ner return to
farmers of 54,818,000 before deducting labor and management costs. The
residual mnet return to risk for the entire project, after deducting all

costs, including labor and management I8 projected at $2,616,435, annvally.

Rate of Repurn on Investment

Rave of return on gapital investment;, although a commonly used indica-
tor of profitability, is somewhat arbltrary because of the difficuley in
determining what consititutes capital investmen: for disgimilar agri-
¢cultural enterprises. In this analysis, rate of return on investment is
defined as the percentage return to factors of production as related to the
investment in buildings and eguipment plus operatng costs through har—

vesting of the first crop.




Table 16, Cropping Plan and Projected Gross and Net Returns from Agricultural Production, Walahole
Valley Agricultural Park

Crop ‘Acres Cross Per "Total Net Returns to L, M & Rﬁf Net Returns to Risk?/
Acre Gross Per Acre Total Per Acre Total
Banaras 100 58,800 $880,000 56,188 $618,800 $3,935 $393,500
Papayas 25 5,375 134,375 3,276 8O, 650 825 20,625
Tomatoes 30 16,800 504,000 11,755 352,650 6,767 203,010
Snap Beans 10 8,400 84,000 6,060 60,600 L,122 41,220
Cucumbers 20 9,000 186,000 5,224 124,480 1,949 38,980
Sweet Potatoes 40 9,500 396,000 7,408 296,320 4,983 ‘ 159,320
Misc. Truck Crops 20 4,000 180,000 7,130 142,600 4,500 90,000
Truck Crops
Multicropped 609[ 9,000 540,000 7,130 427,800 4,500 270,000
Filowers & Foliage 50 100,000 5,000,000 52,209 2,610,450 26,609 1,330,450
Taro 10 5,000 50,000 3,229 32,290 962 _ 2,620
Pravwns 10 13,500 135,000 7,180 71,800 | 1,973 19,730
Total 315 58,083, 3755 54,818,440 $2 616 455

af L., M & R equal Labor, Management and Rilsk, respectively.,

b/ Residual net returns to risk after chavging for 211 costs of production, including labor, management
and land, vrounded to the nearest dollar.

¢/ Not included In total acreage, The multi-cropping plan, at 2 crops per year, would, however, increase
the total acreage planted to 375, The numbers indicated are for the 2nd crop. The first crop has
alveady been accounted for in the totals for the various vegetables.

d/ These estimates might be expected to increase 6 to 10 percent per year to reflect infiation .
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Table 17 shows a very substantial rate of return to the family operated
farm, before deducting labor and management costs, for all crops analyzed.
This ranges from 41.3 percent for prawns te 73.3 percent for bananas. Rate
of return to risk, afrer charging for all costs including labor and
management, is very favorable for all crops except papayas, prawns and
taro. Excluding the largter three crops, the rate of return to risk ranges
from 19.35 percent for cucumbers to 53.5 perceﬁt for sweet potatoss (Table
17). Rates of return to risk of 14 percent or below for papayas, prawns
and taro are considered submarginal and these crops provide a favorable

investment only for family operated farms.

Water Reguirements

Estimated water requirements for the 320-acre cropping plan are shown
in Table 18. Reguirements are based on the probable acreage which would be
devoted to each crop multipiied by estimeted water use duvring periocds of gg
negligible rainfall. The wmaximum vequirement at any one time would be
$2,269,685 gallons per day if all crops were irrigated at the swme time.
Actually, for all crops except tare, prawns and shadehouse plants, irriga-
rion intervals would range from twice a week Lo pnce every two weeks fov
sprivkler or furrow irvigation. <Crops served by drip irrigation would
require water every day. With respect to sprinkler irrigation, whers water
might be applied in larger amounts at lese frequent ingervals, it would be
essential to develop a scheduling system for application. Otherwise the
amount of water required in any one day would exceed the capacity of the

water Svstem to meet maximum daily regulrements.
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Table 17. Rate of Return Per Acre on Investment for Selected Crops, Waishole
Valley Agricultural Park
Crop Investment  Net Returns Rate of Net , Rate of
{. Cost Per to Lab, Mgt Return to Return to Return
Acre & Risk L.ab, Mgt Risk te Risk
& Risk
Bananas $8,214 $6,188 75.3 $3,935 47.9
( Papayas 7,250 3,226 44.5 825 11.4
Tomatoes 13,692 11,755 85.9 6,767 48.4
Snap Beans 8,818 6,060 68.7 4,122 46.7
. Cucumbers 11,39 6,224 54.6 1,949 19.5
Sweet Potatoes 9,321 7,408 79.5 4,983 53.5
Flowers & Foliage 100,000 52,209 532.2 26,609 26,6
;% Taro 6,862 3,229 4£7.1 962 14.0

Prawns 17,398 7,180 41.3 1,973 11.3




Table 18. Water Requirements for Agriculrural Cropping Plan, Waiszhole
Valley Agricultural Park

Crop Gallons/Acre Acreage Total Require-
Per Day ments (gallons
per day)a/
Bananas 5,431 100 543,100
Papayas 4,073 25 101,825
Tomatoeg 4,073 30 122,190
Snap Beans 4,073 10 al,730
Cucumbers &£,073 20 81,460
Sweet Potatoes 4,073 40 162,920
Miscellanecus Truck
Crops 4,073 20 81,460
Flowers & Foliage 3,000 540 15G,600
Sub-total 285 1,283,685 %g
Taro 77,000 10 775,000
Prawns 21,600 10 216,000
Sub-total 20 986,000
TOTAL 315 2,269,685

a/ Water requirements are based on the amount of water veguired during
dry periods when rainfzll is negligible. Only supplemental irrigation
or no irrigation would be required during the rainy season for sll
crops, except potted flowers and follage, tarc and prawns. Stream
requirements for taro and prawns do not take inteo considevation water
that could be re-used.
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Labor and Marnagement Reguirements

Labor requirements for the agricultural cropping plan for Waiahole
Agricultural Park are summarized and aggregated in Table 19. The project
would utilize the equivalent of 1530 full time agricultural workers at a
rotal value of $1,481,255 (Table 19). It is assumed that most farm tasks
would be performed by family labor, and out=-of=-pocket or cash costs for
labor would be minimal. Nevertheless, the project woulid provide an equiva~
lent of full time employment for 130 people, not including management.

. Management costs are computed at 7% of gross revenue, which is a method
currently used by the U.S. Department of Agriculture in computing costs of
producing agricultural products. On this basis the total value of manage-
ment for the entire preject would be $183,152 (7% of $2,616,455). At an
estimated price of $i0 per hour, this would convert to 18,315 hours

annually or 8.8 man units at 2,080 hours per man unit.

Chemical Protection and Fertilization

Fungicides, herbiciddes and pesticides approved for listing by the U.35,
Envivonmental Protection Agency for the protection of crops considered in
this report would not be expected to cause health nazards for humans or to
endanger marine 1ife if used according to specifications. According to Dr.
John Hylin, Chairman of the Department of Agricultural Biochemistry at the
University of Hawaii, assurance against harm to human and animal life is
one of the criteria for approved listings of chemicals for agricultural
use. A derailed report of legislation concerning use of chemicls in agri-

culture is presented in the Federal Pesticide Act of 1978 by the



Tahle 19. Annual Laber Requirements for Agricultural Cropping Plan, Walahole Valley Agricultural Park

Crop Hours Per CoataFer Man Units Acres TeFal Man Total Cost
Acre Acre= Fer Acre Units

Bananas 364 51,638.00 0,175 100 17.5 § 163,800
Papayas 450 2,025.00 0.216 25 5.4 50,625
Tomatoes B47 3,811.50 0.407 30 12,2 114,345
Snap Beans A00 1,350.00 0.144 10 1.4 13,500
Cucumbers 816 3,645.00 0.389 20 7.8 72,900
Sweet Potatoes 385 1,732.50 O.IéS &0 7.4 69,300
Misc. Truck Crops 444 2,000.00 .213 20 4.3 40,000
Truck Crops Multicropped 444 2,000.00 0.213 60 12.8 126,000
Flowers & Foliage 3,100 15,500.00 1.490 50 74.5 775,000
Taro 426 1,917.00 0,205 10 2.1 19,170
Prawns 947 4,216.50 0.455 10 4.6 42,615
Mean B3z $3,950,00 0.40

Total 375 150.0 $1,481,255

a/ Labor priced at $4.50 per hour for all crops, except potted flowers and foliage.

fiowers and foliage priced at 55.00 per hour,

Labor for potted

0¢



Environmental Protaction Agency, which is appended to this report
(Appendix A).

Most chemical sprys are abscorbed by the plants te which they are
applied. Proper use, as specified on labels would prevent damage to othef
plants or irritation to humans. Any small quantities which wmight enter
streams during periods of heavy runoff would cling to the soil particles
and not endanger aquatic species in the coastal areas. Farmers must
receive permits for use of chemical sprays which are approved by the EPa
for commercial use, but are not available to home gardeners. In order to
receive a permit, the farmer is expected to comply with regulations con-
cerning the use of any approved chemical.

Even for chemicals which are approved for restricted use, such as EDB
(Ethylenedibromide) have not been known to pose envircmmental problems in
Hawaii if properly used. Users of restricted chemicals must be certified
by the 3tate Department of Agriculture. Training is provided by the
Universicty of Hawaii Cooperative Extension Service. There is a fine for
nis-use.

Pythium, a fungus disease of tare, can be controlled by the application
of 40 pounds of Captan 50-W per acre befere planting, by cleaning the aresa
and leaving the land fallow for a pericd of 3 wmonths between crops, and by
keeping water temperature below 78° F. Without proper control, the diseass
gan be transmitted through stream flow to healthy taro patches. According
to the Director of the Plant Disease Clinie at the University of Hawail,
siight chlorination of I to 2 ppm in water collected for re-use will pre-
vent transmission of the disease in the event that runoff from this water

should re—enter tarc patches. The Plant Disease Clinic also has indicatad
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that this particular fungus would not affect other species of crops in the

Chemical fertilizers are avallable toe all prospective users without
restriction. Fertilizers are generally absorbed by the crop to which they
are applied and, according to Dr. John Hylin, there is no known evidence of
damage to aquatic life in adjacent ceastal waters as a result of runoff
from streams Iin windward valleys. As with chemical sprays, chemical fer-
tilizers tend to ¢ling to particles of soil. In instances where excess
runoff of fertilizer from farms can be identified, appropriate action may
be taken to eliminate the problem.

Fertilizer requirements for individual crops vary according to type of
soll, location in the Valley and availabilicy of water. During implemen-—
tation of the project, it is recommended that borings be made for each soil
type and at various locations in the Valley as a basisz for determining fer-
tilizer needs of the various crops which would probably be grown in those
areas. Approximations of maximum annual applications for the purpose of
providing data for envirommental considerations are:

Bananas

Mean anual reguirement: 3,000 pounds of 10-5-2Z2 or (300# yrea,

1,000# triple super phosphate, 900% muriate of potash, 200# potassium

sulfate) applied 6 times/vear.

Papayas

Mean annual reguirement: 3,000 pounds of 10~10~-20, applied
monthly.

Vepetables

Requirement per crop: 2,500 pounds of 10-20-20, with some

variation in reguirements for specific crops.




faro

Requirement for 15 months cyele: 1,250 pounds of 16-16-1i6 or
{435# urea, 900# super phosphare and 383# muriate of potash. One-third
of the fertilizer is applied before planting by broadcasting and mixing
with the scil. Two to 3 months later, the patch is drained and another
one—third of the fertilizer is broadcast. The last one-third is
applied 5 to 6 months after planting, using the same method as for the
second third. A small amount of fertilizer is lost through stream
runoff after the patches are flooded. Most of this would stick to soil
particles and is not known to be sufficient to endanger aquatic life.

-

Agricultural Production and Marketing Association

Justification

The formation of the Waiahole Valley agricultural production and
marketing association is crucial to the optimal development of agriculture
in the proposed Waiahole Valley Agricultural Park. Meost farms in the pro—
ject are too small to optimize the use of heavy eguipment, such as tractors
and trucks. Small farmers, acting independently, would also be faced with
problems in guality control, transportation, marketing, purchasing and
financing.

The projected total value of product cutput from the Valley of over
2 million dellars annually is sufficient to support a production and
marketing assoclatlon, which would increase the efficlency of preduction
and marketing, resulring in greater net returns to farmers. Such an asso-
ciation might take the form of an agricultural cooperative or a
corporation. The primary differences betwesen fhe two options are type of

ownership and distribution of net earnings or prefit.
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Type of Organization

The conventional cooperarive is controlled by it membes, with one vote
for each member, and most profits are returned to members according to
patronage as a reduction in marketing costs for marketing cooperatives or
as a reuction in costs of goods purchased for purchasing cooperatives.
Some cooperatives handle goods for non-members who are neot given voting
privileges. Cooperative savings to producers are not taxed.

A corporation formed to serve the producers wmight be producer-owned,
in which profits would be returned to producers Iin semewhat similar manner
as for a cooperative, On the other hand, the corporation might sell stock
to outside interests as well as to producers. Corporate profits would be
taxed in contrast to tax free savings to wmembers of cooperatives.

Good management is vital o the success of the organization, whether it
is a cooperative or a corporation. Success of a cooperative also depends

upon patronage.

Production Services

An important function of the proposed association would be to provide
contract services for land preparation and disease, insect and weed control
for farms requiring these services and for which the cost of individual
ownership of the required equipment would be prohibitive. Particularly for
crops like bananas and papavas which require infrequent land preparation,

an inventory of heavy equipzent cannot be justified.

Harketing

The association would provide marketing services for fruits and vege-
tables and possibly other commodities, such as floral and nursery products,

The provision of marketing services by one large unit could encourage




quaility control and orderly marketing by eguating demand and supply. This
system would permit sales direct to retailers, thus offering the oppor-

tunity to provide the functions of the wholesaler at reduced cost.

Transpertation

Transportation is costly for small farmers where volume is not suf-
ficient to justify the cost of a truck. With grower cooperation, the asso-
ciation could provide trucking services at minimal cost through optimal use
of truck capacity.

The entire daily output of banana production from the projeéted 125
acres, could be delivered by two 2-ton trucks making 2 trips a day per
truck to Honolulu markets. The assoclation could also provide the required

banana ripening'facility at minimal cost of service to farmers.

Production Technology and Financial Assistance

The management of the production and marketing association could pro-
vide a link between producers and research and extension agencies with
respect to improved production techniques and control of weeds, insects and
disease. This would also provide a mechanism for keeping farmers informed
as to the supply~demand situation for various commodities and the feasibi~-
lity of shifting into differenct agricultural enterprises as conditions

change.
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‘ DATES: Commenta
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{85&0-31-4]

EMVIRCALAENTAL PROTECTEN

*' [PRL 1634 OFP-GHET)
EEDER AL FESTIODD ACT CR1VFS

beaprmapnaritece Plua swd Pradcsicary
Sadiciverian cof Vit

AGENCY: Enviroomenta) Protection
Ageney {(EPA or Ayencyl (Mlce of
Peosticide Promrnins.

ACTION: Agency'z plan for enrrying
cut the Peders] Pesticide Acs of 1578,
snd solicitation of views.

BUMMARY: On Ssaptember 30, 1878,
the Preddent signed nto [sw the FPeds
era)l Posticide Act of 1978 (Pub. L. $8~
205, 9T Star. 210 amending the Peder-
el Insectiside. Pungicide, and Rodentl-
cide Act {(PLFRAL 7T USC. 138 et aeq.
‘Thiz notice sumimarizes the changes
these new wmenDdrments will effect In
the FIFRA, and the Agency's ghaerni
plan and thming for implementing
thern. Any cotmouents on the Agency's
feneral approach n addresxing lostes
and implementation plans ore ovited.

en thizs notioe

whould be mubmitied by Pebrusry 5.
1919,

ADDRESS: Address all comments to

Pederal Register Bection, Program
Suppors Division, (TS-7537), Office of
Presticide Programs P4, 401 M Street,
BW. Wahingron, D.C. 20486, Com-
ments received will be avallable for
public inspeciion (1 Room E~401, Wae
terside Mall East Tower, 401 2 Streef,
BW., Wasnington, D.C.

FOR PURTHOER INPORMATION
CONTACT:

M Suan B Bherman, Chief, Dxter.
el Affairs Unie (T5=788), (o2 mall.
ing addres sbove), lelephope X2/
TI5-8000,

SUPPLEMENTARY DIPORMATION:
The following imformation describes
the legislative hiszory of the Federad
Pesticide Ace of 1978, the legialation
faelf, and & section-Dy-cection impies
mentation plan.

{emisnarres Higrony

In Mapeh of 1977, the Adminizirstor
of EPA testifled befors the Houszse
Commlittee on Agriculiores and the
Berate Commities of Agricniture. Hu-
writton, wand Porsstry (st ths mm:.c..
regisimalion and rereglsiratlon preo-
TR wis in need of modilleslion and
sremznllaing, rEaulring gLatulory
simeDdmeant zs well as dminisirsiive
changes, The Adminimraticn shortly
thereniter presented for the Comrnit.
ey’ conmdersiion & proposed Bi o
tetided to signidicantly aller the pestl-
elde aw. The objectives of the Adriin-
mration Ml were o provide frester
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faxibility to the Ageney o regulating
posticides. ellminatle Segquitable as-
pees of the regtstration process, sod
provide a [ramework {or z sltopler,
mwore focused rewistration and reregls.
tration prograoe These {snliey weere ex-
plored in testimony by EPA. the
Siptes, the pesticde-pDroducing ndus-
try, farss and other User orgsnirations,
and epvironmental  groups  duwring
hearingy held In the smoring wnd
mmmey of 1077,

Om July 20, 1977, the Senste passed
#1873 = comprehensive bill designed
to rerseddy the problems identified bz
the Adminiztzation and the other par-
ties who pressnted views Thes House,
after holding further hearings, passed
HR. 8381 on October 31, 1877 The
House b contained tome of the same
bagie elsmenta of the Jensce bl (al
though tresting some of the baues dif-
{arently’ and added other unigque pro-
vimons 4 Conference Comumdilee cof-
vened o April 1978 and {azued a Con-
ference Report on Ssplember 12, 1578,
The Conference D] wrs wdopted by
the Senate on Sepltemberr 18, 18784 by
the House on September 18, 1973, and
was dgned W0to law on September 30,
1872,

Dresererion of THE WIMD'N

The FIFRA has been the primary
vehicls lor resulating pesticides xince
1947, Unitl 1072, the law was focused
on s proper lobellng of pesticide
products shipped (o Iotarstates oom-
meree, In 1072, however, Pub, L. $3-
518 strengthenad the [nw conmideralyy,
changing It frocs & labeling law o 2
copaprehenzive regulstary sstule The
1972 smendimenta reflected the public
concern  aboaut potentizl  sdverse
pealth mpacty of pesticides only then
tecoming epparent, the need to ade-
guntely assess the “rensovablensss” of
the rizks posed by these producis and
to perrail continued zale and use of
those prociucts {ound o nol poss W
tenanpable  risks  Pub. L. 92-518
ehsrged EPA with the responsibillly
oot ondy for requiring sdequale pre-
market dais review of new prowiucta
but slss for reezarnining previcusly
repisiered prodducta, snd rereglstering
thooe which contlnue (o meet Loday's
zafety standagpds

The Agency socpuntersd DuUMmerous
obstazies (n sitempllng to carry out
the reglsimiion resDonsibilities im-
posed by the 1872 law Regisiration
mame o & tear standyill dus o on-
colng Utization aver use of one oIDS.
ny's data Oy snother, and beoause for
men? provucts daty sufilcient lo meet
today's daty requirerments have oot
yet been generated Al the saime ime,
however, the law illowed earlierregls
tered nroducts, identieal to those for
which registration i3 now zoughti, W
rmain on the market pending rereyis.
ireiion, giving rie 1o & “doubie stand.

ard” mmonz manufesturers of lke
progucts, The new legiulation resog-
iy and remedies the lneguitien of
the present systerm, snd Sermils some
forreaching chanzes n the reglstra-
tion program which will simplily the
mu.w;mz: of pesUicides o this coun-

‘Z“he new law (neorporaies several ina.
portant reatures considered by the Ad-
ministration and Congre=s to be laud-
able goals of wnwmmm enviren.
mental legisistion:

o Regulatory reform-iessening bur
dems on the private ssctor and simpli-
tying the regulalory procsss,

¢ Declaion making o the “sun-
shine”~making the Agency’y nforma-
tion base wocessible to the publle and

o Direction of resources io highest
prierity health and safety guestions,

1. Repristrodion Severui major provi-
giony of the legivdsilon dgrlficantly
sffect the reglstration procsss. Thess
provivions authorize EPA Lol

ofzrue conditional registations. to
expedite the registration process, and
give the Agency and the [odustry
greatar fMexibility (o fulflliing dats re-
quirements,

*Levelop gunerie pesticide standarda
for esch pewiicids aotive Ingredisnt en-
eompassing =l of ity spprovabie for-
muiations and uses. The Agency in the
futie will adopt a chemieai-by<chernd-
cal approach to regisiraticon rather
thaz the current product-by-product
approasch,

*Clexxlly registered oesticides for re-
stricted use by regulsiion prior to ful
reregistration

“Haive the finding of efficacy. re-
ducing data requirsments to Indusiry,
sllowing the marbetplace Lo detertmine
efficacy, and aliowing the Agency to
devote {ts Umited resources primarily
Lo the sssesmment of heallh and aafety
guestiona

The Agency plans to review all pexil-
Cides current!y on the market cherani-
tmi-by-chemical over the next 16-15
years, end o deveion a gensric stund.
ard (bagically a proflie of {oroudationy
and ses which the Agency hoa deter.
mined will not poss unressotiable sd-
verse effectas on hiunans of the eavie
ropment) for each pesticide active n-
grediens. This process invoives the
review sod validstion of sl dats o
EPA fileg, the identiflostion and {Hling
of data gaps by reglstrants, end the
reregistration of currently registered
produrts which sr= spprovable under
the szandard. Conditional registrssion
will uader sections oM Ty (AT and (B
serve az a bridge to generic standards
Involying "old™ chemicals over 8 10-15
year period. In ether words, 2 produst
will be copditionzliy registered unti
the geperiz mandard for ity active in-
gredient 3 developed, after thal time,
i will e reregistered unconditiooally
¢ i3 i3 o compllsace with the new
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standard, Conditional revistration will
be ured ofler a standard s doveloped
voly vhen Lhe Administautor impanes
& new dala regiirement I order W
tliow applicants g5 appropriste
amount of timme o mwest Lhe e pe-
gubrement,

Under section HeXTACH of the Act
EPA & also authorded (0 izsue cowscd-
tional registrations {or pew chemicosds
under certaln pecial droumsatces.
These fociude rases where the exxly
registration 15 in the public Interesy as
& submtitute {or an RPARed or cone
eniled pesticide, would provide copirol
fer » post now having Do adegustle
control or would provide other soclally
benelicial ef fects.

An {mportant change in thrut of
the registration program expresed by
the Administration during the legisise
tive process is the refection of o Dl
mesl spprosch (o dats consideralion
{for individusl registration ewetions.
which westes bolh Agency reuolifves
and applicant effort. Thiy change in
philcsophy underiies both the generic
standascs  (reregisiration) prograan
and the conditional registration nro-
gran. The Agency will use all relerant
data svalisbie in establlahing geseric
sandards, The standard will pot be
based on one {lem of data or flve
ftems of data ar any partioulsr pleces
or comblnations of individuad itema of
data--~{t will be based on gil data re
viewsd hy the Agency which i3 peril-
nent to & f{inding of no unressopable
rdverse efferta The legixiative Miztory
provides sdded [neentive o adopt thils
course b7 endorsing the Ageney’'s Heo-
pasal Lo validate dstx only omce lor
gach chemics! rather than on o proxds
s:-cb-by«pr?duct basis,

Ax the Agencey expisined In Congres.
sfonal testimony, & has oo intention of
exssnuning the existing dsca boge 00 &
ehemical o resching conditional rests.
tration declsions, [or product vaes zim.
{ar or ldentical to currently reglstered
produris. Comprehensive yeview of
his date hase will ooour gystematicsls
¥ eith the establishmentof generic
standards, Therefore, EPA 2l be im-
pligitly relyinng on what iz alresdy
Enown (Le., the existing decldon Dase)
whoyl pesxticides Now op the marger ln
pranting  copditionad  registrations
omly new data (o sudport of 3 new use

EOTES

or & Dew chemical will be pctually re-
vlewed and scientifically sssessad,

This approsch o data consideration
will effeert changes i3 the registration
process. 1o the long ron 0wl reemglt
n smpler, more efficieni procedures
for registranis who spply for regisioa.
ton under an established generic
standard, and [noressed saving  of
EPA's time and resources since i3 will
make health sngd safety decizions ooce
for each chemical rathier than hun-
dreds of tmes over {or individuzl ap-
plicatiops. The Agency eovisions in
the future—after the duts buoe has
been validated, data gaps have been
fllled. zod generie standards estabe
Halhed—a systam under which (in most
cazes) s appllesnt will cartify that hix
product 8 in conformance with the
sandsrd, will sbmit onily Hmited
product-—specific dats, and wil} certify
that he has taken ihe appropriate
steos o combly with the dals cornpens
smiion provisions of the Act Appll-
cants will peed 1o gudmit substantis]
dats only when they proposse Dew uUxes,
new chemicals or other devialion:
{rom the extablished standard.

In the zhort run. this spproach
meadis that we eitpec] 0 change the
data citation and compensation proce-
cdures (discuzsed in detail below) which
may calse some Initial temporary
confustion. Because the Agency is rely-
ing on tx “institutional knowledge”
ehoul pesticides, based on all data ni-
ready I the files, mather than relving
on Individusl ad hoe review of discrete
[tems of dats. we are proposing thas
epplcants for conditional registration
must rely on (and offer to nay for) all
ilermne of data in Agency flles pertinent
to the active lngredient contained in
the produgs for which registration Is
wought, If these datn are the kinds of
data requlred under woday's criteria to
muppert the {niligl registration of
such & product, These procedures sare
eontained in draft condigionsl registirs-
tion rewulstions new oul for public
review. During the interim three op-
Hons are available to the registrant
witdeh are detalled in PR Notles 73-5,
bsued on December 8, 1675, In any
case, the unlverzes of dsta for which
eny reglstrant must actuslly pay oom-
pensation s Umited by Lhuree prizasey
foctors (1} The 1970 cutolf date [or

&3
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eompensation in the statoie; (2 the
Agency’s weiver of efficacy data re-
quirements for many use patterns; and
(3) the zeparation between data on
technical rotive ingredients snd for-
mulated products {or compensation
purposes. These {actors are discussed
in the following section snd n number
2 below.

L Daiz Sharing and Disclosure, The
degree of conurol over dala shy regis-
trant should be allowed 10 maintain
wfter the dats ars submitted 1o EPA Lo
support a pesticide registracion was i
major issue in developing the new leg-
islation.

The two principal conesnts discussed
by the Conferees were: (1) Compensa-
tion for dais (registrants who rely on
dats submitted by snoiher must pay
the submitter compenssation for use of
that data) and (2) exclusive use of data
{duta submitter hes the right Lo sllow
or deny use of dawa by other regis-
{rans, at hid discretion), The compro-
mise struck by the Conferses combines
part of each of these concepts.,

The new law provides {or compernsa-
tion for data for & period of 1§ years
after submission for active ingredients
in siready-registersd pesticides (“old™
themicals). That provision spplies Lo
data alresdy in EPA fles, snd to new
dnts whleh will be roquired hy £E7A in
the future Lo maintain regisirations of
*ald™ active {ngredients (defensive
data™). The compensation requirement
does not spply Lo data submitted prior
o 1970 (nor did it under the prier
law),

The Federal Pesticide Act further

provides that data pertaining o a pes.
ticide containing & new active lagred:.
ent in & preduct first regisiered afler
September 30, 1976, will be antitled to
exciusive use protection for 10 vesrs
after the date of initlal registration.
Any data supporting new uses of such
hew active Ingredients v enjoy what-
ever period of sxelusive use 5 st} in
efiect [rom the indtizd registirationn Ex.
clusive use will in no cse epply to des
fensive data,

Any dizpules betweesn reglstrants
geer the amount of compensatinn will
e rescived by binding arbitration
under the rules of the Feders)! Media-
tion and Concilistion Service. The ol
FIFRA provided thal the EPA Admin.
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wrator woold Cecide such dopates by
formal adjudication with ocppartunity
for court rTricy.

A Dew cooosct in eex shartne fa alon
mtrodiced by the Pedern] Pesticide
Act of 107K Sowoe of the daia regquired
{or regisiraiion are genersied Uy lesis
on the sctive Ingrectent o teshnioad
product Alome, wille olhers ire cone
ducted with the pesticide product gs
formulated, The 2ew cout abaring coo-
cepd rocogninea thts fact Uy assigning
costa of dats 00 sotive (fechnmieal) ine
eredients 1o regiatrants of soch nge
Srentys and ooty of data oo {crmulated
products to regiaursats of formubaied
producta, In giber worcy ocompenrs-

regigtrants st different macket levels,
The Act ecifles that formulators
(wiho pamehase regigtered sctive lngre-
dlent chembeals for wee I making end-
Sae LDroductil will notl bave Lo DAY 2p-
arate compenmation W procucers of
the active ioaredients for dats con-
cerning the miety of the aciive iDgre
dientx, beyond thal ommount of com-
peasation Taplicit in the prics of pur-
chassd technical materinia Thiz provi-
oo should reduce the sdministiative
andd fineneis] problems of formuliniors
who to longer will be obliged W tem-
ralaly compensats procducers of sotive
tochnbend ngredients for use of thelr
expensive lomy term miety testing
data subenitted to EPA,

‘The law also clarifies the dexree to

which data underiving Agency roguls- |

tory decizions should be aocesyible to
the publie, It reflecis the agresenent of
the Administrotion and the Congress
that moet dats Lnderiving EPAS dasj-
slons on pesticicde resulation shoitld bz
routinely avaiinbie to the pgenerd
prablic, 2o they can review Agency dec-
dons, Bona {ide rnde secrets, hower-
er, such s confidential formule, Mman-
wiacturicg Drocess, quality eootrol
processes, wnd produstion opd eades
dote, will not be mutinely relecanbie
s the publle (Thess datn can bw dise
closed 1 corialn crvumnsiances, I Droe
codural safeguards nre followed.)

The Act also provides thal repre
sentalives of multinstional pexticide
producers ol nol have somem Lo dafs
siherwise available o the public This
profubition vas (ntroducsd Decoiss
Congress was concernsd  about the
mparst of use of 2ale oversess on in-
ternationel competition, when oom-
penzaling provizions would pot ger-
talrs, However, dals perisining to o
pesticide which iz the subjec: of s n-
tengive public review procesding (ax.,
retutiable presumntion ageinst reglse
ration, suspenzion, or oancsllation)
will be acoesidie to multinations?
companiies U3 order Lo asxure (oioplews
pahile aereszitility o the data, snd nn
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Bty anmd auibority W States in two
aresy SRate rexivtretlons [or special
locad peeds, afud primasry use enforoe-
tment authority. The States played 2
very netive roie in the legislative proe-
ey, and the amended At provides ex-
panded responxibilities for States o
permmitiing uses of pesticides and en-
puring lhelr proper ure wilhin Stale
boundaries,

4 Other chasger The 2w legisia-
tion defines “use incongdstent with the
Ibel™ tmpces Dew rogulresments oo
gaparters of pesticdes caunemlled or
never registered in tha United Statex;
mandates Lhe priority reregixirstion of
fod use pesticides Dzofar as prastics-
Ble; confirms lhe Aguoey adtloriiy o
oertify Lppleatory (n Slales without
spproved plang directs the Agency to
conudder restriction of & pesticide sz s
piternative Lo capoelistion: requires an
sgricultural mvacd statement for any
reguiations prowmulgated uader the
Act, directs EPA to work with T3DA
in developing » lat of sgricultural
pestx requlres sn annual report on
conditional registrations lssued pver
the previous resr snd dirscts the
Agency to conduct sperial studies on
gitrs-low.volume pesticide wpplica-
tHons, minor tee pesticides, and the
poskibility of charTing [ees for pesui-
cdie registrations

Pascarrrion or Tacy SCTION AND
LFt oA TATI0N PLal

Hogt of the provisions of the Peder-
]l Pesticide Act of 1978 sre Immmediste
Iy effactive. Plana to [seue rerulations
to further defipe Administrative pro-
eadures whirh are not clear under the
ptatute oF 83 regquired by the maiute
ere noted

The Adminisirative Procedures Act, 3
T3.C. 533-333, requires that Agency
rules of generzl appllesbility wnd
future offect be published {n the Froe
zZeal Recisrew, Thus, when the Ageney
determines that In the future {6 will
fmmplement & provizion of PITRA In 8
eertain uniform manase, 18 will pub-
lizh ap expiwnstion of ita Intonded
manoer of laplementing the Azt a5 &
rule or general polioy stalement, &p ap-
provriste. Additiomally, Tarions
changes |n exmiing Agency regulntions
will be perswssry o cobform the regue
lntions o the new provisions of
PrPaA Regalsilops wil be promud-
gnted ln ooorgance with Executive
Order 13044, wilh opportunity pro-
viced for publie comment and paroici-
pation.

A deseription of each aection of the
Poderal Pesticide Act and a discussion
of the Agenmcy Dnplementstion plans
follow,

64

L. Definltions (effective mmedinta.
Iy: rmendment to §7 reruladions to
follow),

Section 1 of the nev amendrments
deflnes for the {irst time the phrase,
"o use amy restsiered pesticide o oa
maanetr inconsisiant with itz abeitng,”
a3 meaning any use pol permitted by
labeling with the exceptlon of four
smeecific use practices s3 wel as mny
umes otherwize authorized by other
sections of the Acl. and permits the
Adminisirator 0 Ind other uses “con-
slstant™ whickh are not in Hiersl wocord
with te label It i3 the Agency's view
that this definitlon I3 affective lmme-
dintely, snd cdoes ot regqudre Impie
menting requlstions. EPA will publlsh
& Feoraal Regosron potice formally roe
ecinding those Pesticide Enforcement
Pollcy Stntements (FEFPS) which wers
rendared obsolete by the new baw. In
additlon, the Agency plans Lo develop
regulaticny. to be pubiished In the
Proxaar, Rrorstex establishing proce
dures for declaring other uss which
zre not ln literal sconrd with labeiing

iIn the future {0 be “conalstent™ with -

the purposes of the Act,

The new legisiation also specifies
that an applcator of pegticides who
folldwn label directions and applies
registered pesticides as s service o
control pests s not & seller or distriby-
tor of pesticides, changes the dafind.
tion of “corumercinl appllcator’ and
clarifise the e “producer.” Beranse
theze are Dut three of severn] sections
affecting cextaln spplicators. s canclse
demcription of &8 changes o this area
ahowld be ciesrsr than plecemen! al-
tention, That dscuzdon I found in
number 17 below.

Bection | of the new amendments
elzo amends the definition of “Estab-
inhmant™ in the Act o include “eny
place whers & pesticide or davice or
active {ngredienf vasd (n producing
peslicide” {new words {talickzed). This
pew definition will reqguire a change In
the 7 regulatlons, “Registration of
Entablishuments.”

Tern other charges in definfiions
coboern exporiers of pesticides and
aitra-low-volume peativide suplleation,
whieh will e discuszed b numbers 13
s 27 below respectively.

2. Use of data (effective immediately,

requistions to followl.

{n} Compenstiion and szoiurive wys
Section 3 of the new legisiation
smends 3 3MeMIND of the FIFRA o
gpecify how dats zubmitted by one
regstoant can e used for regisimaiion
purposss by ublsquent applissnis.
The general scheme envisioned by the
amendments (Le,, 15 yeury of compen-
sation from the deie of submission of
datz, =nd 10 Fearz of sxciusive usze
{rom the date of firse regustration of
future new pesiicides containing new
active ingredients) has been discussed
shove,

1%, 1FPY
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Drsft MexiIXD reguisations have

been publicly avalasle gnee Oclober’

5, 1978, snd have been discussed o »
public meetng November 8. 7, snd 3 in
Washipgton, The Agency plans to
srue {inal reguistioos by Februwrr
1979 o conjunction with the regula-
tions lmplementing conditionsl regis
Fasions (dlscussed in nutnber § belowl.

The new procedures desding worth
commpensation and exclusive ume are of.
fective now, snd wild be plarified in
regulations. Thus for all registraticns
{orued aiter Seotember 10, 1978, rexls
trants pust comply with the compen-
zation ahd exclusive use portions of
e Federnl Pesticide At of 1978, This
meany thal in sddition to hwunishing
10 EFA & statement offering o pay
reasonable compensation when appli-
eablie as o the pesl, applicanta must
also write directiy 1o the submitters of
delax perilnent o thelr regixtratiop,
and EFA must be potified by the ap-
pllcant that the data smubeniilars have
been contacted

In sddition. data on s pew sctive in.
grecient st registersd afler Seplems
per 30, 1978, will be entitied to 10
Fears exclusive use {rom the date of
the original registration, and can be
ysed by subsequent sopliconts only
with the sxpress permission of he
dats submitter,

The Agency procedures for imple
menting compensation for data snd
pther changes Lo the registration proe-
esa which are appilcable between the
enactment of the new smendinents
and the effective date of resulations ia
explained in detall in PR Nolez 78-5,
svallable from the Hegistratlon Divie
gon, Office of Pesticide Programs
{T5.747), EPA. Wwashingion, D.CL
204690,

{b) Compensation dispuler The can-
cept of required sharing of data spd
eompensation 8 Dot oew. The 1972
snd 1975 FIFRA smendments pro-
yided for ressonsble compensstian of
gwmers of dats submitted o support of
product registration whzo those data
were used By subsequent spplicsits o
upport cdditionsl registrations, Dis-
putes over the sppropriate amount of
compensation were W be seflled by
whe Admirdsirator, and reviesuble In
Lhe DoWrt.

The pev amendments substantiaily
ghange the procedures {or setiling dis-
puled compernsation Issues orising
{rom regisiratlons lssued sfizr Sepe
tember 30, 1978, Henceforih, dlspuiss
will be resoived by binding srbitration
under the suspices of the Federnd Me
distion snd Conciliatinn Servics, The
{Indings and determimations of the ar-
Bitraior ghall be {inal and conelustve,
snd net subieet w udicial revtew
exezpl  upon  verifled cotapilaint | of
fraud, misrepresentalion of olher mise
conduct. However, cisims resuiting
from registrations [swued prior w0 en-

ROTRCES

actinenit of the new wmendmenty will
be setlied i tocordanes with the old
procedutes unjess the portizs mutually
elect o use binding arbdliration or oth-
erwise resolve thelr disputsa,

As under the old Act, the law direets
thet the Agency oeed Dot weii unti &
compersastion dispute s resalved o
{sz0e & registration 2 a; spplicant
who has oflered 1o Day compenzation.
The Act provides that if the Admminls
trator detrrmines thal the oviginad
dota submitter has {alled o partici.
pate In binding srbitration or falled to
bopor the terms of the srbitration
the gubmitter forfeits his rights to
competsaiion. Om the other hand, the
Act provides thal the Administraior
ghall deny or cancel the regisiration
without sty further Dearing U the ap-
plicant falls o enster into srbitration
or {slls to homor an sriiration decis
gion. In elther case IPA will advise the
party of the intended agtion hy ceru-
fied mall snd will nllow 15 days {or re-
rponse before taking sction.

Y. Minor uses {effective Inmedistely;
policy statement of curreni prastice:
regulations as part of guldeiines),

The pDew legsialion directs the Ad-
ministrator to considar the snticipated
extent of use, pallern of use, abd the
ievel and degres of potential exposure
to the pesticide in determining appro-
priate dats requirements for registra.
tion. The Agency will review the regu.
Iations governing dala requirements In
Hant of this amendment: In the {Dter.
im, EFPA wil lssue a genera) poliey
siatement on various espects of the
minor use problem Including the rela-
tlonship of registration 0 ihe toler-
ance setilng procedures of the Federal
Food, Dmrug, snd Commetls Aot
(FFXCA) in the Froxsr Rroistes n
the pext month. In sddition, the
Agency will complete » report to Con-
gress by June 30, 197% (see nuraber 235
below) regarding the minor use prob-
Lo,

At 2 vemult of {Hese analyses, Z24
may well {ind sreas where changes i
regulslions are pecestary and apDro-
oriste, The most Ukely examplex fa.
voive the specification of dats reculre.
ments o the Registration guidelines.
Fegulstions will be lzpued Lo reflec:
mich changes o dats regulremeniz gs
sgeded.

4 Stmplited reglsfrafion (At mane
dates regulstions within ¢ months ex-
emption for data eitalion effective im-
mediateiyl

As noted wbove, one of the hnovs-
Hons n the new Jegisistion e the con-
gept of Umiting drect sompensaiion
trafsections  aocording o whether
safely dats ale gensrated on the solive
ingredient or forraulsated product, This
provision 3 eifeclive Lmmedidately,
and is discussed (n the data compensa-
Hon rewistreiion recuistions which are

65
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scheduled to e completed by Pebru-
ary 1979,

It was aise in the context of this lm-
ftation on compensation transsctions
that the Cormunitiess dizcussed the ge-
peric approach Lo reglstration As FPA
testitnony explalned, = * * L has
become Incrensingly clear thal we wre
speniding far too much e on individ-
wal end-use formulation applications.
snd that the whole structure for regs-
tration pewds to be {ocused primarnly
on the chemlieals themselves rather
than thousands of tndividus] applica.
tions for products containing mixtures
of chemicals, Section 1 of ocur bil
would faciiitate that restructuring. We
envision = systemn n which it is the
technical material whilch becomes the
focal polnt for reglstration, with the
bulx of the safety dnata obtained {rom
manufscturing-use, rather than end-
oae, revistrations.” Section L of the ad.
ministration biil—ihe “generic pesii.
¢ides standards” smendmernt-—-is em-
boetied in 54 of the Federal Paaticide
Act of 1978, The Agency plans 1o pube
Ush a2 Prorpmas Rrniyria notice #ithin
the next month describing how EFA
will go about the development of ge
nerie standards and the reregistration
program,

5. XfScocy waiver (effective mmed!.
ately? walver to be stated In condition-
nl regizstration regulations preambie;
rmendment to § 3 reculation? to follow
a5 nesded.}

The new legisiation allows TPA 1o
wiaive submission of efffeary data and
1o register a product without a deter-
mination that the pesticide’s composi-
tlon Is such a3 to warrant clabms of ef-
ficacy. EPA sought this amendraent n
arder to concentraie iimited Agency
resources I the hesith and safety
srees, and becouse efficacy demonsira.
tons in the Iaboratory or in fleld trials
do not pecesaarfly remaln valld for
very iong. beczuse of regional climatic
situations, crop production technology
changes and pest resistance factar. in
ordet o lmplement the efficncy walver
brovizsion, the Agency wil incorporale
2 new efficacy waiver policy In the
eonditional registeation  repdstions
{sae number § below: AS 2 general
nde, efflcacy data will contlnue o be
regulred in czses in which & human
heslily impact condd remtdt {rom nef-
feciiveness of the product. The Cone
farence Committze Report alse gplves
EFPA the option of walving review of
efffcary dats I needed bo determaine
efflescy of » product U the Agency nhas
egtablished data requirements and test
protoosls for guch & product, if the re-
gitlred dats are sobrmitted and I he
appileant provides s certified sum-
mary stallng the product meets the ef.
flonsy roUlremIsnLs,

Congresy, USD A, industry, and urer
grouns have generaly agnizaZe? the
coneapt, but some States and other iz
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terested Dardos believe 1t vill donal an
open sexson to fly-by-night operalors
who @il defraud the public Sloces this
fs 2 ms)or deresulstion action, EPA
wil] consider {t s experiment in social
policy sid EPA, lo cooperation wita
the Experimentyl Technolowy Ilooen-
tives Provram of the National Buresy
of Standards, will moniter the {opacis
of the efflcacy walver policy to deter-
mine I

° Conmuner (raud lncrenses

¢ Conswmer fraud f3 effectively re-
ported and curtafled through existing
mareet ipstitutlons inecinding Salie
regulation proceses, USDA and the
Exiension Sarvice, [armerz  gsaocd-
ations. and the markethisce:

* Heducsions in data requireeents
have any impsct on inngvation in the
pesticide ndustry;

s Expecied Agency resoures myings
{becaiise of reduced dats reviesl e
reatized

& Regiztyation usder rpecicl clrenm-
stances (effecsive mrsedisiely; reguln.
tiony to foliow).

The Agency Delleves thas this provi-
ston will provide the grestest ralief o
penticide formutiators and usera aad
&loo Delfeves 1t has 3 commitment to
the Congpres to implerment this pro-
cam nanediately, Coupled with new
daly Use and rade sacret providons, 16
wili remove the double standwd thal
bas existed for three yrars snd has
calsed the refection of Dumerous abs
pilcatiors. EPA I3 thersfors plaonine
o leme mterim fins]  regulstions
which specily the btasiz on which it
will zrant conditional regizmratione for
products dentioal or substantially sim-
Car o those tlresdy 00 he mmarket
snd for new uses of old (Slready regis.
tered! chermicals, The Agencys our.
rent mhedule calls for the regulations
to be {ssued by Pebrosry 1579, Reguly-
tions regarding the conditional rexis.
Lration of new chermicels il be pro-
posed 8t 10 months afler the proeo
mulgation of interim final rerulstions
pertalning to old chemiesta Any sppll-
cilion for a conditfonal reristration of
& new chermlos] vl be handled on g
ogse-y-case Dasls unill thal e,

The Ageacy dexisvn L0 reconciie the
need for public particigation [ the
rulemaking process. Tihus, o the P
il Humsirrzz of July 25, 1973, Era
apnounced !tz tntenilon o {xus final
rreulations governing conditionsl reg-
Lrration of oid snd new gres of old
eherlosls witheout [ret formally pro-
powing  reyulstons, This erpedited

e, . anihorized by
BRE3IBHMINEY of the Adminisirative
Procedure Act, s considersd necessary
due 15 bthe semous hardsdis being ex-
periereed by companles o certadn svs.
menty of the pooticide producing in.
deIry who have been ementinil? da-
prived of & meckonEs 10 aNaD rerls.
tranion sisce 1975, Pubile commen:
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wos solicdted. EPA beld tiuee days of
public meetings on MNovember 8, 7 and
8, during which the publlc was lnvited
o express views and esX guentions
about the proposed spproach to condl-
tionsl revistration. A draft of the regu-
iations sod presmble hss beep sept
ot to kil interedted pesties, 2hd ls
srailable upon request fTom Bob Roas,
Bepistration Divigon, Qffice of Pewni-
piode Programs (TR-787), EPA, 401 M
Bireet, W, Weaahington, D.C, 20480,
Section & of the pew law alao prohib.
Ha the Agency from laftiating an inter-
b admipistrative review process (Le.
a hDotice of rebuttshle presumption
sawdngs registration) upless it s based
e “n validatad test or other dznifl-
eant evidance.” The Act al:e directs

the Agercy to dellne those torms ix

ths Peoppar, Fagrstes.

The Ageoncy will shortly pubdliah s
Froeea: Remieree notice (n compllance
with ithis requiresnent.

T, Clarriflocsion prior Lo reregilalira.
How change {n closisloation from re-
stricied wse fo grieral upe {effeciive
mmediately: rerulations required;
partiaily nged)

The pew asmendments suthorize
elapxdficntion of pesticides by reguls.
ton, prior to full reregistration.

The firet 23 pesticide active Ingredi-
euty having restriciad uses were olasy-
fizd In this manner (finsd yeguistions
vere pithilshed o Pebruary 2. 1973, [n
the Frozzat, Rxcryrse (43 PR STEIN
and the Agency publiahed on January
2, 1979, proposed rulemaking o the
Paozaal RrcisTer to elssaily uses of
en sddizional 14 active (ngrecients,

The Azt now provides that 3 revdis
trant may petition the Agency o
change & claaxfleation from reswricted
w=a to general use, The Agency i3 di-
rocted Lo act Upon such a petilion
within &0 dayzs after receipitl any
denmipl of such a petition by the Ad-
miniserator will be subjecs ta judicial
rerivwe ynder 18 of FIFRA The
Agency will modlfy s current regulas
tions o scoommmodale the procedures
to be used o petifonimg for such
chiange,

8. Priority of food waer {n revegisirg.
Hon {effertive moedinteivi

The pew emendments direct EPA o
feresister food use pesticides on & pri-
ority baxis o Lthe oftent practiemble,
The Agency's complisnes with this
provizion will be dicu=ed in the
forvhenming generie standsrds potice
erhich will erplain the rationale for
pad describe the generie standards RO~
proach, The notloe will be subrzisted
e UBDA and the Sclentific Advisory
Panel for review and comenant,

2, Certdifosiion in Slaley withoud ap-
wroped plane {effestive Immmedisiely:
reatiatinns o follow),

The new amendnenty ygive the Ad-
minfserator explicit suthority W certis
e spplicators who ntedd W0 purchase
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end uzse restricted use pesticides in
States which do pot have spproved
pinns Althoush the 1972 FIFRA wes
slent oo the question of the conoe-
gueners af & State's not having an e~
proved plan for cepilfloation purpoaes,
EPA belleved sl applicators ahowld
have the opportunitly io come Into
compllance with Lhe statute, EPA thus
decided to provide s program i the
sbsence of State sciion. Pedera] peoe
grams: Dave been lnmituted in the
Statet of Nebraska and Coloradoe, mnd
the precedures followed io  those
Htates were copnsistent with the e
quiremsanis of the new law, Le., conyul-
tation with the Governor, publienlon
of the plan In the Promal Rosirrosn,
aad epportunity for s hearing in the
Stale, The 1078 amendments zlxo pro-
vide that TPA may by regulation re-
guire recard keeping by commercial
applicators in those States In which =
FPederal certification program iz con.
ducted. The Agency will amend cur-
rent regitlations &3 becessary to Ao
eotphah this

10. Experimental Uze Prrmits (effec-
tive [mumediately: Aot requires fnol
§ 50 regulstions).

The new amendments direct the
Agency to review applicationa for ez-
perimental use permity within 130
days, and o ixzue regulations (mple-
menting § K1) of the FIFRA suthoris.
ing States to Loyoe experimental wse
pericdy o support State registrutions
under § 24(¢) of the Act,

The Agency will continue to review
spplications for experinental use per-
mits a2 gulckly as possible and expects
thnat such review will be cotopleted ln
legs than 120 dars b most cases It
would be of grest amylztanes to EPA If
epplicants would submit applentions
8t regular intervals throughout -the
yesar. rather that I{oundating the
Ageney  with  spplications  shortly
before the growing sesson for which
experirmental vae Iz sought,

Regarding §5({) regulations, pros
posed regulations were published for
wmmment on Septemmber 3, 175 (40 FR
405453, The Agency (3 planning 1o pube
Heb finsl regulations ln the FPinzmist,
Hyeigrrn (o the nex? six montha

11, Aberrative fo concellation (ef.
fective npediately: oo regulations re-
aulred?.

The ngew amendments direct the
Agency (o conzider restriction of & Des-
toide sa an siternalive to coneelation
One of the benefits of the resricied
uge /cartified appllesior progrars has
slways been to retaln uses af pestl-
ddes which would otherwise have o
be cancelied unless used by howiedgas
shie spplicatars. For example, the
Ageney modilied sg esrller eancsils-
tlon decizion o allow use of sodiun
cranide in the M-44 device with gl
tinnal rextpietions on ®M0 DAY use the
=vice, where and In what sltuations.
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dibromochloroptopane
suspenalon action did pol obply o cer-
tain DBCP producta i the products’
reyistrations were ppended Lo resirict
gse o certifled epplicsior apd DRI~
priate labeling changes to oufevuard
appilcstors vere muds, The winbility
of ihis option will depend on s cop-
gnuiny applicator certlillication pro-
gram in the future,

11 Canerfation of condiliongl rerise
fretions (effective lmumedistely; regu-
intions to follow with conditioss] res-
Dstration reguistions).

The amendments provide for o ex-
pedited cancellation procedure for
conditional registrations if the regis
trant falls to meet the conditions spe-
{fied 2: the time of reyistrstion. Any
hearing purrtant 10 such e cancells-
tton will be Umited o the lssus of
whether the condition wae or was oot
met, rather than s full risk/benefit dex
termination for the chemical in ques-
tion. Croceilation procedures will be
Inciuded n the conditionsd registma-
tion regulation package :zheduled f{or
eariy 1979 completion

13, Eitablishmend replatrnilon for
manwfacturers of ackive {ngredisniz
{eflective [mmediately, amendment of
§ 7 reguistions to folow),

The new Bl amends §7 of FIPRA o
require manufacturers of cng “active
fngredient czad In producing o pestd-
cide mibject to this Ast” to register
their establiahments with IPA. The
Agency will propose an soendment to
the $7 regulations reenrding thiz pro-
Tision.

The amendments zlso provide that
the names of pesticides or sotive ngre-
dients ursd {0 producing pesticides
produced, old, or distributed nb rn oS
tablishyment which are submitted o
EPA In woeordance with §7 are not
eondidentisd voder § 18 of the FIFRAL
and are thus seellable under the Proe
dom of Information ALt

14, Inzpeciion of Bookr gnd Records
{effective fmmediateiy)

Saction 14 of ihe nmendments re-
quires any ndividual condocting sn (n-
spection under §3 of FIFRA Lo nres
ent his or her credentials and s write
ten satement as Lo the reason for the
irpection locduding » stalement s to
2hirther o violatlon of the law s suse
pected, o the gwner, opermior, of
agent inn charge of the esxtabllshmens,
The ammendment also specifiss thar n-
gpections shall be completsd ot res.
sonable prompiness.

These requlrermenty  have been
gpelled ocul In the Pesticides Inspee-
ton Manual which 13 the prosadural
guidebook for EFA lospeciors. This
manual 5 avaladle W the publs
through Freedom of Informsiion Aot
Procedures. AU nesticide snforcement
persanne] 1o the EPA Revional Ofllces
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vere sdvized by memormndum  of
Augux T4 1973, that these procadures
would be required by the amanciment
to PIPRA 4.

1%, Trade Secre=iz {effective bmmedi-

T mtely: regulations to follow: Act e

quilres regulstions on coBiractor aovess
to tende secret information)

Ome of the most important amend-
ments sought by the Agnncy was a
tarificxtion {0 the statute of what In.
formation i3 to be made generally
svallable W the publle, and what s o
b relessed only under specifled condl-
tions. .

The new smendmenta provide o
¢clesr and detafled answer on thly
potnt. The Agency may routinely dis.
gloce pesiloide effecis data I=meluding
bumazn, snimal and plant hezard eval-
nation dats. efflescy datz, shd envl
onmental chemistry data, after com-
plying with procedures to saleguard
datx submitters” legitimaze rights
Pour categories of dats sre not rou-
tnely dizclosable: {1) Data op manu-
facturing wnd quallty control process.
ex {2) data on methods lor testing, de-
terting, or measuring dellberstely
ndded inert ingredienta (3) dats on
the {dentity or percentage quaniity of
deliberately added inerts; and (4) ¢ata
an production, distridution. sale and
nventories of pesticides. However, the
Pedera]l Pesticide Arct provides that
these data may be released under cir.
cumnstances in which disclosurs {5 nee-
e=xary o protect health or the envi-
ronment. Procedures for such reieass
wil be covered o regulations which
the Agency will be proposing govern-
fag the ronfidentialilty of business in-
formation.

The Agency may disclese dats entl-
tled to condidentisl treaiiment Lo any
contractor with the Pedferal govern-
ment who 2 perfortning work required
by the FIFRA, Buch discicsure will be
mads only when required 2o (he cone
Lractor tan zuccessiully complets his
work - for the government However,
soniractors (and tHelr emplovess) are
required to keep such dats In confl-
denecs and wre subject Lo pensities of
up o 310000 or one yenr morwon-
sment for wiilivl or tnowing disclosurs
ef eny confidential information, In ad-
dition, the Agency Wil be proposiny
regulations shetificaily pequlred by
ihe new smendoments Lo prescribe the
0roper secUrily Dreciutions ¢ oonrac.
tor must take (o order Lo ensure confl
dengial wreatraent of data wpich are
irade secrets.

In wddition. ihe new smendments
pronibit the Ageney {rom Ihowingly
dizclosing any data submitted by an
shplicent or Fesixtranl o forelgn or
muliinstional pestictde producers or
pesticide exporters withoutl consent of
the data owner {excepi, & eXplained
esriier, U ihe chemieal in gquestion s
undergoing &b intensive  public
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review), The Agency will be developing
procedures {or data relesass, inciuging
o statement [(rom the party seeking
eceoss Lo the dats that he or she does
not intend and will not purposefully or
negligently dellver such data to for-
eign or multinstional pesticide produc-
o,

As poted, the Agency plany o
amend existing regulalions governing
eonfidentiality of business information
to reflect the changes of FIFRA §10.
Bowever, because the provisions of the
Federal Pesticide Act wre effective im-
mediately and becayses the amendinent
of the existing regulationy wil take
eome time in order to alford appropri-
ate opportunity for review snd com-
ment, the Agency published & Frormas
Hroisrrx notice on December 15, 1874,
dotalling intarim procedures.

18, Sals of resiricted pesticides to an
uncertified applicalor (effective upon
promulgation of regulations, reguiz-
ons Lo be amended),

The FPederal Pesticide Act of 1978
smends § 12(aXIHPY of FIFRA 50 that
it shall not be unlawful for an ndivid-
tad to sell & restriciad use pesticide to
an uncertified appilcator for appilca-
tion by & cerilied applicator as asu-
thorized In reguistions promulgated
by EPA. This provitlon was added ‘o
the law to sllow unesrtified farmers 1o
continue the traditional practice of
purchasing pesticides (some of which
will be resiricted) in sdvance of sctual-
iy contracting with sn applicator to
apply the products, Cften this pragiice
results in substantial economlic savings
0 {armers,

Conditions under wnich this prastice
may be contioued are described o the
Preamble to the classification regia-
Hons (43 FR 5783, February §. 1978
The procedures outlined in thatl pre-
amble will remaln o effect untl regu-
Istions amending the FIFRA §4 regu-
Iations (40 CFHR Purt 171) sre promul-
gated,

1. Pencliy provigions {(effective lm-
medlately},

Several sections of the Pedernl Pasti-
cide Act of 1578 elifect “for hire” ap-
plcators, notably the definitions sec-
don (51} and the penaity provisions
(§ 173, -

The new legislation specifies thae

“sny spplicator #he holds or applies
registered pesticides, or uvse diuiions
af registered pesticides consisient with
gection eey of this Act. only to pro-
vide a service of contralling pests #ith.
gut dellvering sny unanplied pesticide
o any person 30 :erved S not deemed
o be 5 oseller or distributor of pesoi-
eides under this Act” For purposes of
brevity these spplicators referved to
above who provide a pervice of control.
g petes. where fhat service i3 In
whole or It part their occupatiocn.
ghizll hencaforth be referved 1o ax “for
kire™ spplicators. Previcusly. it had

iy, 1979 ‘.
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been EPA’S poxition that “for hire™
spplcstors ~distribuced™ pexticides ks
g part of Lheir servicr when they ep-
plied them (polcy memorandum of
March 25, 19781 As disiributors, these
applicators were heid to a2 higher
erandard under the lxw than otler
users. For example, their plsce of bund.
pe=s &fd their books and records were
gunlect o slminisirnlive Insgpection
and they were Uabie for Righer pansl-
tles for misuse of pesticides,

‘The new Act trosts these applicators
somewhst differectly. “For hire” eb-
plicators are no longer to be consid.
ered sellers or distributors excemt In
certaln cireumstances {for exsmple,
they hold or apply sn usnregistered
pesticide, or they dellver any unap
plied pesticide o the customer? I st
ustions such sz these, the ipplicator
would be considered & zeller or dlsiribs
uior for any vislailon of FIFRA. and
subject to the higher penalties et
fortn in § 14iaxl) and § L4¢DXi)

Bection ! of the pew amendiments
also changes the deflnition of the term
“Cormunercial Applicator” 1o section
2eXI) of the FLFRA, Previously, the
term “coramercial spplcator™ meant
“a certified applicator who uses or ¥u-
pervises thie use of any Deaticide which
iz classified for restricted use {or any
PUrDGse OF 08 &Ny progerty othier than
{zs & private eppilcsior]™ {emphasis
added), The aew Act reads, “The tarm
‘commercial applicator’ means an ap-
pitratar * * ° who usss or supervises
¢+ " {emphssis sdded) In other
wards, 8 commersial spplicator s no
longer defined ws being & cerfified ad-
plicator. Thus, any applcator (exceps
& ceriified privats anplicator! who uses
or supervises the use of 3 restricted
use pesticide, whethar or pot that ap-
pHeator i85 certifled. 13 o commercial
applicator subject to the hizgher penasl.
tles under §i4aX1) and § iHbK1) of
the Ack.

Hection 1 of the pew amendments
#lso specifies that an iIndividusl who
dilules 2 formulated pesticide for his
o9 use In socordancoe with the label
direetions cannot be considered a “pro-
ducer” under the Act,

Section 17 of the pew smendrients
revises §l4{a) of the FIFRA regurding
eivii penalties for vislations of the Acl.
The new arpendzuents, unlikes the 1972
FIFRA, differentisie berween restriet.
ed uzz snd genernl Lye pesticides in
terms of the maximumm fine that 5 “for
nire” sppllcsior can ncur, Any “for
flre™ applicaior who violates any pro-
vision of FIroa while holding or ap-
wiying & registersd perernl wie or us.
elossified pesiicide s liakie for 3 masd-
i floe of 3500 for the {3t affense
and 31000 for subsequent offenses; the
maximum floe for & vielalion which
otcury with a restrctad wee Desticide is
38,000, Previpusly., the AZens7 had
corgtdered ~{or hire” spplicators sub-
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joct to b omasximurm penalty of 33,000
whether they were using general of fe-
stricted pesticides,

The new law also recasis & provizion
of the 1972 Act which directs e
Agency Lo congider the size of the
business of the person chsrged with
the violstion, the effect an the Der-
son's ability o continue in tusiness
sod the gravity of the violation o de
termining the siee of o civil penaity,
The Agency has the diwretion o lssue
& wunrTung (o leuw of assemwing o dvil
penalty in situations whers 2 violstion
oeeurred “deaplis Lhe exetcise of due
care or did aot couse significant harm
{o health or the environment™ This
stnendment, directed principally st
misuze violations governed by
PUAKING), wiil be taken Inio oo-
sount when determining whether to
take motion under §14 (civll penaliies)
Or § MeHd) {minor wamings for use of
2 pesticide in & muanner neonsisient
with labeling). The egency plaos to
publah & new chart providing guld-
ancs on asaeszing clv penalties in ibe
Proesal, Rrarstex which will teke the
legisiative changes (nto account.

18, Pesticides arnd devices {ntended
Jor ecport {effsctive within 130 days
aller enactment regulations required),

Bxporters of pesticides will be «g.
miflcantly sflected by the new jzgisla-
tion. Under the 1872 FIFRA. b eX.
porter dd not have 1o meetl any isbel-
ing or packaging regulrements other
than those cpecified by the foreign
purchazer. ‘IThe fnew amendments,
however, specily that » pesticide in-
tended for export will be misbranded
{f It does not conform o severai provi-
Hopns of §2 of PIFRA mesning thal
erporters have to cordorm to cerialo
U5, abeling requiremants for the
first thme, The new amendments alse
specily thal exporterz are subject to
§7, eqtablishiment regiztration, as well
23 § &, books and records, of the Act.

in’ sddition. lsbels -of pesticides
which srez not rewistered {3 the US.
and which are intended for expori
mmust bear the lollowing statlement:
“Wot Registered for Use inn the United
Biates of Amerien.”™ The foreign pur-
chaser must glgn 2 statersent scrnowl-
edging that be understands thai sucht
pesticides are oot registered for use in
the U5, sind mannot be sold In the T8,
under FIFRA, & copy of the stalement
mnst be lraogmaiited Lo a0 abhpronriste
official of the government of the me
porting countse,

The smendmment sisg direcis EPA o
provide forsign palions with informe.
ting on alternatives 1o canceiled pestis
cides uporn reguesi. This provision aug-
menls the current requirement that
ETA notily lorelgm poverTistents, vip
the State Department, of all migrifi-
cant pestioide canceilation actions.

The provizions of modlfying section

T of FIFRA regerding labellng for =2-
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ports, and related $7 and §8 require-
ments, become effective 120 days after
ennctment (Mareh 22, 1079). EPA wlll
within thatl tme, notily pesticide reg-
istranis and export firms of the new
requirements through the Proopzal
Rroisrex. The Agency pisns to amend
it § 8 regulations to scocommodate bthe
additional recordkeeping o which ex-
porters will be subjecied and to devel-
op procedures for ranstalbial of ithe
acknowledgament statements,

18, Disposad (effective immmediately),

‘The pew amendments direct EPA Lo
provide information on pesileids dis-
posal when ection s taken to flnally
cance! s pesticide. The Agency will do
to a8 cancellalions oocur In the futurs,
A directive to Agency employees will
ke included in internal procedural
rnuals,

0. IPM & Moniloring (effective Iy
medliataly).

Io accordance with the new amend-
mentzs, EPA will continue o conrd|-
aate programs o integrated pest man.
pgement (IPM) with the TS, Depart-
ment of Agricuiture. The Conference
Committes's directives on monitoring
humans snd environroental medis for
pexticicde exposure will be accommo-
dated in the National Monitoring Flaa
already being developed under §10 of
the 1872 FIFRAL

21, States Cooperation, Aid and
Troining (effsotive 'Y 1580; EPA gen-
eral prant regulstions to follow).

Bection 31 of the new bill provides
that EPA may enler 0io cooparmiive
pgreements with Siates and Indisn
tribes o azmaist In enforcement of Lhe
Act, and to assisi o developing and ad-
ministering State and Indisn programs
to traln and certify spplicators.

The legislation alsa suthorizes to be
appropriated zuch funds as necessaly
for EPA o provide through coopera-
Uve sgresments an spount eqgual to 50
percent of the anticipsted oosis o
g2rh State and Indian tribe. If funds
sulllzient to pay 50 pervent are not ap-
proprimted, e2ch Slate’s sod wribe’s
share shall be reduced i » ke propor-
tion,

ErA Iz planning o propese rewula-
tions io the gext § months governing
general grant procedures for enforce.
ment snd certillcation and fralning
purtages. Development of proposed
rezulalionys was nearing completfon
when the law was amended, and arafl
regulations are now belng revised z2-
cordingty. In addition. the Agency will
be working closely wnth the States and
Indiasn iwibes In deciding what oogts
should e included In the 50/50 shas-
ing plan, EPA wil ssk ench Siate whal
preportion of Federzl funding sape
ports  their certdfication programs.
Alznce satimale: Zere avallahle only on
Nationel totals rather than a State b7
Btate basts at the iime the Confsrees
considered the [unding smendmmeni,

.
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The Agency vill report itz flodings o
the Btates snd to the House ond
Senste sgriculture coeunitizes belors
the nppropristiocs bheorings  next

Tais amendrment i3 an authoragion
it not & Fusranter of appropristions.
Punds for eseh yesr will il peed o
b fustfled snd approprinied through
the normal budiet procesa,

=2 Stois Repustrution for Special
Locsl Needy (oartaln portions effective
nmediatelyr remalnder Upon lsasnee
of reguistions).

e new legixlation ammends §24¢c) of
PIPRA o provide the States with
gresier exibility and {ndependencs {5
Immaing registreilons for “special locwl
needs”™ Thers are cértain changes In
FIFRA 1240) wideh sre effoctive o
medistely upon enactmest of the Ped-
eral Pesticide Law of 1978, Mowt Dots-
ble of thess are:

¢ Stales Do longer deed 1o zubmil 2
program for EPA rpprovnd o order (0
sbpin sermission o ksue jockl needs
registrations;

® EFPA cannot diznporave o State reg-
{=tration on the baxis of lack of exzen-
tisiity of o pesticide or (I ita compog-
tion and upe patterns are smilar W
those of A Pederslly registered pesti-
dde (uniess such use bhas breen previs
ouzsly denled disspproved, or cancelled
by the Administer) EPA cali, hawever,
disapprove State regisirations within s
$#0day period [ the use pattesrn or
composition ia dizsimiiar o a Pederal.
iy revistered product (sod U EPA de-
termines that such & registration
would be harmiful 1o health or the en-
vironment) EPA oan tamedistely dis-
approve registrazions for ose of » pes
dcide oa a lood crop {for which there in
1o sytablished tolerance under the
FPDCA. or I the Biate regisuration
constitutes an lmemineni hazard,

SEPA must ooty Btates I R o
lends to dizapprove g Stsie regisizs.
Yon :nd provide time for the State w
reapond

*Blates nay register vees pot consid-
ered, or considered sand approved. by
EPA in dsapproving, eapczlling, or
denying rexisiration of other uses of
such producty, Products contalning en
mgredient sublect to sn  otensive
review of riakz and Depefits (Le., rebui.
table prewumption sealosl regisies.
Honl are slso ellgible for Biste regis
trations U otheroise acceptable under
the psw anendment.

Barauase of these changes and the
obviour need for oooperative pulde
lnes, the Ageney in eormulislon with
the Blatss has preposed 3 policy
memoraaden which  sddresmes (e
rensdiion period betwern etnsoent
of the new smendmenis and develop-
ment of new {34e) reyuldslions. This
document 8 po® avallable o the
public. Coples may be obialned by
writing W r. Ralph Collsll, Oper-
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aifons Dividon, Offler of Pesticide
Programs (TS-770), EPA, 401
Srest. SW.. Washington, D.C, 20460,

Because the pew amendments have
sgnificently affected the State regis-
aiion provisions of the law, the
Agency intends o repropose §244c)
reqnustions {n the Frozxal Recisrou
EPA will work closely with the States
through the Stale FIFRA Losues He-
pearcl and Evaloation Group in the
development of these reguintions,

3. dgriculiurol e mon-agricsiiurel
wace, ogriculinral {mpact stolements,
Scientific Advisory Punel (effective
immmedislaly.}

Bection 73 of the pew amendments
directs EPA o congider the differ.
ences in enviroomental risk sod the
sporopriate data for evelusting such
risk between sgricultural and non-agri-
cultura] pesticides. Thizs amendmant
was developsd privsrily (o responss Lo
eomplsints by registrants of house-
hold products that EPA does tot prop-
erly duatinguish between the potentixt
riaks thelr pesticides mey pose s com-
pared (0 pexticides ueed on crops.

EPA haa considered the dilferences
tn riak potential of werious product
types In establishing data require-
ments The umendment ensures that
the Agency will contioue to 4o o in
the future,

in & affort to clarify how the Agency
In ita regulstions distinguishes be-
tween crop uses and housenoids uses
of pesticides regarding data require
ments and hazard evelution, EPA wil
publish x descistive paper as & Pesti-
oids Regnlation potice In Spring 1878,

Bection 23 of the new legisiation aizo
directs EPA to analyrs the impact of
regulations promulgated under FIFRA
o the sgricultural economy. and o
publish thet analysis o the Feormal
Bxnizrea. The Agency will comply
with thus requirement during the sules
making procesa The Agency has pub-
Hshed on July i1, 1978 (41 FR 78881},
& propossd plsn for mproving envis
ronmental regulstions which requirs
the Agency to analyre all routine regu-
Iations for “insighis into he potentis!
effects on the sconomy sod on those
whe are subject to the regulstion”
Pastors 10 be taken into consideraiion
{n these sonomic analfses are de-
aeribed (0 that notice.

Regarding the Scientific Advizory
Papel, the new legizlation extenrds the
termination date of the Panel o Sen-
tewaber 30, 1831 IL slss direets the
Panel to copsull and coordinste (ts ag.
fivities with the Sclence Advizory
Beard, In sddition, §23 of the gew bil)
dirests the EPA Administrator (0 2o
Lt from the advisory panel com-
menti, evzlustions, and recommenda-
tions for operating guideilnes o o
prove the effectivenesyand quality of
aslentiflc analyses made by personnel
gf ihe Environmental Protsciion
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Agency * ° Y We intend to present
questions of meienilfie polley to the
Panel as they arise in the future.

4. State EnSorgemensi, Pesxl Lial
Annual Report {effective ay described
betow).

‘The Pederal Pesticide Act of 1§78
sdds two new sections to FIFRA (Sec-
tions 28 wod 27) which outline condi-
tlons under which 2 State will he
Judged to heve primary authority o
enforme FIFRA's prondbitions on the
misuse of pesticides snd the conditions
under which EPA can exertise such
enforcement responsibliites,

A State hss primery use enforce-
ment suthority U EPA determinas
thas it has sdequste use Jaws and reg-
vlations, has sdequste procedurss for
the enforcement or those laws and
reguiations, and will zeed records and
make reports 28 the Administrator
may require by regulation. The new
law further provides that any Stale
whiilch bas a cooperative snforcement
agreement with EPA “automatically”
has primary use enforcement suthori-
ty. It slso direcis EPA Lo review State
plana submitted in scoordance with $4
of PIFRA withln six months of the en-
sotment of the amendments to deter-
mine it the Iaws and regulations in
those States meet the criteria 1o grant
them the revponaibiity for primary use
enforcement.

Those Staces that currently have
Cooperative Enforcement Agreements
with EPA. and thus have "automatic”
primary use enforcement responsibil-
ities, are:

Arizons” Hevads
Artanias Hew Sampahire
Califormis Wew Jersey
Connecticul New Meaxico
Delawure Hew Yors
Distriet of Columbla  North Caraiine
Guam Oxishoma
Bawall Oregon

Idaho Pernnsyivania
Incisns Puert Rico
Iews, Bouth Dakata
Eanzas Tennessas
Reptucky Texzas
Loutsians Termont .
Maryisnd ¥lryinie
Bletugen Tl Isiands
J-EATTIETE. o] Weahinglon
Montana TWest Yirginis

“EPA has 3 cooperalive snforeement
sgreement wilh the Slate’s Structural Pest
Control Board only., Primsary use enfercs.
ment resgponsibility Mas therefore bezn dele-
pRied otdy for the ztrueiursl pe=st sontrol
afen, Primasy use enforcament resporsibili.
iy la the sericullurs! ares is rewsnsd by
XA,

Those States with no cooparative en-
{orcement  agreoement  and  whieh
therefors 4o not have automatic pr.
mary uze enforcement responsibiivy
e

.
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Alsbarng Hebromes
Alarka®” MHortsl Dakota™
Arnnes® Gl

Colarsog Rhovge Ldand™
Fiord > Baumos,

Creoryis Boutn Caroline*™
Nlool Trust Terstlories
Muine® Treh=
Maxsoothaseits Wiscongin®
Ainnesous s W roming®®
Slisaour™

“ States with Mully spproved § 4 pisns

The Agency will exsmine the §4
Btate plans for Lhe States with fully
epproved plans to determine whether
thetr enforcement suthorities are ap-
propriste Lo qualily them for primary
use snforeerment suthority, Pollure o
review such plans within six months
will resudt 1z sutormatis State primary
use authority for the Lhe unreviewsd
Blates,

For those Stales without either s oo-
operative enforcement agreement op
fully approved § 4 plan o primary use
enforeement responsibility will be con-
{erred until such time sy (8} the
Btate's §4 plan i given full spprovel
by EPA and [ts enforcement suthori-
ties hisve been reviewed for adequecy,
ar (D} the State applies for review of
fts enforcement authorities and EBA
{inds they are consistent with FIFRA
§ 280al

In addition, the Agercy plans 1o pro-
pase rezulations to mpiement the sus-
penston provisions of the new § 27 eon-
ceriing & Stete’s faliure to ey out
it primary use enforcement responsi-
bilities. These regulations will address
the procedures for referrsl of com.
plaints o States, defloe “appropriate
enforcement action”™ snd “signiflcant
violstion of the pestivide use provi-
glons™ af the Act describe when zn
“erpergency conditon” exists and out-
ilne procedures for rescinding prismary
use enforceraeni responsibiiity iz ap-
proprinte, These proposed regulations
will be developed with cooperation
from the States and other interssted
Froups.

Regarding the provision of §4 of the
Federal Pesticide Act of 1978 directing
the EPA Adminletrator 1o {dentily ay-
ricultural pestz in coordination with
e Secretary of Agriculture. the
Agency plans 1o solic!t the assisisnce
of USDA in thix eadeavor, £P4 antici-
pales that & et can be develaped i3 12
months,

The oew Ad also directs the Agency
b submil s snourl reoorl 0 Ton-
gress before Pebruary 18 of ench yeas
heqnoing in 1872 describing the oondi.
tionsd regisirailons issued far the pre-
vious year. The Agency wid comply
with thia requirement ns specified 18
the legulation,

25, Sludwes

Section 17 of the Pedernl Pesticide
Act of 1978 directs the Agency o con-
duct three studies

KOTIES

ta) Peasibility of charging fees for
Pederal registration of pesticide prod-
wots, In ordes to reduce tazpayer ex-
peose. Statutory  desdline: wine
montis alter ensolinent,

() Review of all svallable seientific
informetion deallng with metheds ef
pesticide  spplicaiion, particularly
uitrg-low-vojume  application. Statu-
tory deadline: Sl months wfter enscls
ment.

EPA plans to work with the Sitates
USIDA, and concerned privaie industry
ang eavironmental prouds -and user
groupa ob this study. P4 has pub-
Ushed (43 FH 54687T) 3 Frooral Roots-©
rx notice soliciting cominent on the
laues belleved by the Agency to be
the most bmportant o resolution of
the zafery questions swrounding
wltra-low-vojurme  appleation.  The
study to Congress will e followed by
regulation or ssivisory opinlon by
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March 31, 1979 If the Agency fails to
Imue uny requlstion or sdviscry opin-
lons by that date, witra-low-volume aoe
plication bectmes “consistent” with
the label a3 defined in PIFRA § 2.

{€) An updated review of the prob-
ez of minor uses. The Agency will
coordinate with the States, the expent.
ment zesiions, R4, and other inter-
exted parties in re-examining  the
minor use ares. Statutory deadline:
nine months alter ensctiment.

SUBDMARY

The {ollowing regulations will be de-
veloped by the Agency under the Fed-
eral Pesticide Act of 1978 Generslly
speaking the Agency anticipstes pro-
posing new regulations where appro-
priate within the next $-12 months.
Better estimates will be provided in
Advance Notices of Proposed Rule-
meking =s developed,
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INTRODUCTION

Purpese of this Report

This report is provided in compliance with the 12th o"f October, 1979
Agreement to provide services by and between Hawaill Housing Author-
ity and The Ruse Smith Corperation. This report outlines the studies
and regearch performed in the preliminary engineering phage which
was conducted to provide a schematic planning service from which a
Development Plan for Water Facilities for the Waizhole Valley
Agricultural Park could be formulated.

This Report's Objective

In the Walahole Valley report of January 1878, prepared by
Architects Hawail, page 3 of Appendix D, it was stated that a possible
development of 3.4 million gallons of water per day {on a yearly average)
was poesible in upper Walahole Valley. This water development was of
domestic guality considered capable of meeting the requirements of
PI.G3-525. It was towards the preservation of this possible domestic
source and the development of sufficient water éf irrigation quality to
meet the Valley needs that this report is direected. By meeting the
irrigation requirements of the Waishole Valley Agricultural Park, while
leaving the domestic source untouched at this time, this consultant
believes that the maximization of the Walahole Valley water resources

ig atiained.



1-3 Scope of Work

Information discussed in this report has been compiled from actual

field measurements or taken from published streamilow] and rainfall

data published by the U. 5. Geological Survey and/or State of Hawaii

Depariment of Land and Natural Resources. The report covers the

following items:

1.

Review of available reports, and data related to stream flows

and rainfall which pertained tc the Waiahole Area.

Review and incorporate into the schematic planning the applicable
government and utility standards, ordinances and regulations

relevant to water facilities.

. Review znd describe the physical features of the project area and

identify any special problems which might arise in the develop-
ment of water within the project area,

Investigate the water supplies of the area and their use to provide
for the water needs of the project, taking into consideration
availability, adequacy, guality, cost of development and operation.
Based on the findings and recommendations of the selectied waler
facilities plan, prepare schematics and cost estimales.

Determine the facilities needed {o implement the water facilities,
showing the alignment, location and size of proposed support

facilities and utilities on appropriaie drawings. -

ii



-

7. Prepare a Development Plan and Preliminary Engineering Report
describing the Waiahole water facilifes and propo%ﬁd support
facilities. Describe the improvement costs and anﬁrnﬂng opera-
ting and mainienance cosis and user charges. Present the
alternative plans, briefly discussing their advantages and
disadvaniages and the reasons for the selection of the recommended

plan.

iii
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Chapter A

THE WAIAHOLE DRAINAGE BASIN -

Major Streams

Waizahole Siream flows eastward from the Koolau Range to
Kaneche Bay, a distance of approximately 3 miles. It has one
main tributary, XE’&@& Siream, which enters from the north.
Both of these streams have been affected by the Waiahole ditch-
tunnel system,

Wajanu Stream flows eastward until it joins with its main
tributary, Uwau Stream, from that point it flows southeastward
until it joins Waiahole Stresm,

Figure A is a duration-—diécharge curve of Waiahole Sirecam
recorded flows for the twelve year period of 1955 through 18687
at strezm elevation 250 feet. The curve shows that the siream
flowed 50% of the time at, or below, 3.25 million gallons per day
{(mgd) during that period of records. The minimum recorded
flow was 1.5 MGD and the recorded flow at 80% is shown to be
2.3 mgd.

Turning to Water Resources of Windward Oshu, Hawall,

Geclogical Survey Water Supply Paper 1884, by K. J. Takasaki,
G. T. Hirashima, and E. R. Lubke, we find the following

information on page 75:
e
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"A gaging siation was established on Waiahole Stream
in July 1955, but streamflow date obiained must be
corrected for occasional pumping of water from thg
stream to Walahole dilch tunnel and for some wastiage
of tunnel water to the stream. On the basis of o
adjusted records from Waiahole Siream station (Site
177) observed average flow of 4. 75 mgd and observed
Qap of 3.4 mgd were oblained; and by correlaiing
Waizhole Siream discharge with those of East Branch
Manca Stream, long-lerm average discharge 4,8 mgd
and long~term Qgq of 3.1 mgd were computed,

"Flow measurements show that the point of maximum
base {low of Waizhole Stream is at its confluence with
Walanu Stream (Site 178). Base~flow gain between the
gaging station and Site 178 on July 19, 1960, was 25.4
percent. Long-term Qgq, therefore, is 125 percent
of 3.1 mgd, or 3.9 mgd. Long-term average is
estitnated to be 6.2 mgd, which includes the 25 percent
groundwater gain and surface water storm runoff
based on a ratic of drainage areas. "

The same water rescurce paper states the following on Walanu
Siream:

"The point of maximum base flow is at its confluence

with Waighole Stream. Correlation of base-flow

measurements at thisg point (Site 183) with concurrent

flows at Walahole Stream gaging station {Site 177)

indicates that long-term average and Qgq discharges

at this point are 1.2 and 0.5 mgd, respectively.'

It ig important to notice that Figure A indicales thal stream
flow at the 250" elevation is 2.3 mgd 80% of the time while the U. §.
Geological Survey paper states 3.4 mgd. Consideration of 1.1 mgd
being pumped from Walahole Siream st or near the 456" elevation

is not given in Figure A but is recognized and hag been included

in the 3.4 mgd. Quite often Waiahole Siream is dry immediately

£



below the Waiahole Water Company pumping station (45057 while
the low flow at the 250" elevation has been recorded at 1.5 mgd.
The U. 5. Geological Survey paper would have sei the ow stream
flow at about 2.6 mgd had the 1.1 mgd not been diverted before
reaching the gaging station. We concur with these flows.

On QOctober 17, 1978, a siream flow measurement was taken
at the old welr at elevation 250'. The Waiahole Stream flow was
1.68 mgd. Increasing this flow 25% as wag computed in the U. S.
Geological Survey paper, the flow at the confluence of Waianu
Stream would have been 2.1 mgd. The measured fiow of Waianu
Stream just above its confluence with Waiashole was 0. 55, thereby
giving a combined flow of 2,65 mgd at Waianu-Waiahole confluence,
By increasing the combined flow by 25% again between the confiu-
ence and a point some 400 feet mauka of Kamehameha Highway
the flow would be 3.31 mgd. The measured stream flow of
Waiahole on October 17, 1978 was 3.32 mgd. This check indicates
that the base flow of Walzahole Siream increases throughout itg
reach inio the lower portions of the valley as does the adjacent
Walkane Stream.,

The Effects of Waishole Tunnel Sysiem

Normally, when water ig developed from the dike systems b
W k
tunneling or drilling of wells so that groundwater ig diverted from

its natural water course: the giream flow is affected., The reduc-



tion in the base siream flow may be considered approximately equal
to that quantity that 1s diverted away from the siream sources

after sufficient time has passed so that the diverted flows

stabilize. The gaging station at the north portal of the Waiahole
Tunnel indicates that the patural yield averaged 26.3 mgd from
January 1951 through June of 1960, In addition, the gaging staticn
at Adit § of the main transmission bore through the Koolau Range
shows an increase of 5. 31 mgd for that section of the system from
August of 1856 to June of 19860, The total average flow for these
several yvears was iherefore some 31.61 mgd.

The Water Supply Paper 1884 stales on page 74 that the flows
of Waiahole, Waikane, and Kahana Sireams have been affecied by
the Waiahole ditch tunnel system which diverts water at an altitude
of 800 feet (Elevation changes from 785 feet near Walanu down to
708 feet at Adit 8). The report does not atiempt to determine the
actual amount of the affect.

Rescarching historical daia sheds some interesting light on
the situation and provides information needed to gubstentisie our
position on how to maximize the water resource potentials of
Waizhole Valley, as they exisi today, without further disruplicon
of the environment, The U. 5. Geological Survey Water Supply
Paper 318, printed sometime afier 1913, contzins some-

important and thought proveking data on Waiahole and Walanu

£



Streams on pagesg 178 through 156 {rom which we quote the
following: -

"Waizhole basin lies on the eastern slope of Koolaw Range,

south of Waikane basin and north of Kaalaea basin., * A1l

-the upper part of the basin is held in public ownership,

but the lower partis in private ownership. There are

two branches of the meain siream, Halona on the south and

Waihi on the north, with ancther iributary from the

north, Waianu Stream, farther down. Uwau Siream is

iributary to Walanu Siream on the north. All these

streams rise in springs which are about 1, 000 feet above

sea level, and the flow is fairly constant. A part of the

water is used for irrigating rice and tzro lands in the

lower pari of the valley."

In September of 1911 a gaging station was established in
Walzhole Stream about 2 miles from the shoreline. (This location
roughly corresponde fo the 250" elevation gaging station set up by
the U. S. Ceoclogical Survey in 1855.) From September 25 through
December 31 of 1811 daily readings were taken, The average
digcharge for that 98-day period was 17.7 mgd (27. 3 sec. ft,).
Daily readings were also taken for the same $8-day period at a
point in Walahole Stream spproximately 100 feet above the bridge
at Waiahcle., This siation measured the siream discharge going
into Kaneche Bay below all diversions. This flow averaged 306.2
mgd {46.6 sec. ft.}. This flow was nol caused by heavy rains,
low flow during the entire month of November was 44 sec. ft,
{28.7 mgd) while the high flow was 4% sec. ft. (31.7 mgd).

From 1855 through 1866 the same 88~day period pro”viﬁed" an

average base flow of only 3. 95 mgd at the 2507 elevation.



Other readings were taken during this same time frame which
are even more interesting, especially when compared with present

- day flow readings. .
During August, September gnd Ocicber a few (31) readings were
taken in Waihi Stream at 750 foot elevation which showed the ordi-
nary flow of the stream. The high flow was 4.6 sec. ft. (2.9 mgd)
and the low was 3.7 sec. . (2.4 mgd). Today that stream is dry.
During this same period similiar readings (27) were taken on
Halona Stream, which is the south fork of the upper Waiahole
Stream, at 750 foot elevation. The low flow of this stream was
8.0 sec. ft. (5.8 mgd) and the high flow was 11 sec. ft. {7.1 mgd}.
Today this stream is dry except during rainy days.
In Waianu Stream, a temporary gaging station was established
to iake 22 readings in Seplember, October and November of 1811,
The siation was above all ditch diversions that were then active.
The average flow these readings was 12,5 sec. ft. (8.1 mgd} with
a high of 15 sec., ft. (9.7 mgd) and a low of 12.0 sec. ft. {¥.7 mgd).
On Ocetober 17, 1879, the measursd flow at the 250° elevation
of Waiahole was 1.68 mpgd. Al Walanu, near its confluence with
Waiahole the measured flow was 0.55 mgd of which some . 2 mg‘d.
was {rom the 4-inch McCandless Irrigation waler source in upper
Waianu. The measured flow just mauka of Kamehameha Highway

was 3,32 mgd, The measured flow in lower Waiahole, in 1878



was 28. 93 mgd lower than il was in the fall of 1811, Not only has
the Waighole tunnel system greatly affected the water %nvirmmnent
of Waizhole Valley, it also appears that the vast majorgty of the
Water‘developed by the tunnel system originally reached the sea
by way of Waiahole Siream., This will be examined more closely
in the determining of proper sieps to maximize the remaining

waler resources within the Waishole-Waianu drainage basins.

Analysis of Groundwater Sources

a. Halona Stream

In the preceding section, it was discussed that Halona
Stream, the south braﬁch of Waiahole Stream, flowed at a
fairly constant 5+ mgd rate in late 1811 prior to the driving
of the Waiahole diich tunnels. If was also gquoted ifrom the

Water REesourceg of Windward Qahu that the Transmission

Tunnel of the Waiahole System shows an increase of 5. 31
mgd between the north portal and Adit 8. The actual amount
of this increasge that normally would have reached upper
Waiahole or Halona Stream is unknown, Owing to lack of
detailed information the authors of Water Supply Paper 1894
assigned one half of the flow (2.6 mgd) to the windward side,
When we realize that prior {o the driving of Tunnel A -
{Figure B) south of the Waiahole Transmission bore, Halona

Stream was provided a relatively constant flow above 750 fool
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elevation by springg; and when we recognize that Tunnel A
reduced the {low of these springs; and, in addition;” that
Tunnel A dried up when the lJower transmission bore was
completed; we can safely assume that the source of
groundwater for the Halona Springs was from the northwest.

Figure B shows the trend of the dikes in the Waiahole-
Wailanu basins. It can be gecen that the strike of the dikes
of the southern portion of Waiahole Valley is N 55° W, It
was guite possible for rainfall entering the volcanic soils of
the upper Koolau Range north of the transmission bore, and
prior to its being, to filter through the porous volcanics and
parallel the dike siructures o emerge as springs in the
southwestern rim of Waiahole Valley above the 750 foot
elevation. This staztement is further substantiaied on page 65
of Water Supply Paper 1884 where it is stated:

"Since 1913, when the Waiahole ditch tunnel system

was begun, groundwaler flow in the Koclau Mountains

has been readjusting to the new outlets. Tunnels

intercept water that once discharged at springs. By

providing a lower outlet, a tunnel shifts the groundwater

divide. In his low-flow studieg, Hirashima {1863}

concluded that the tunnel in Haiku Valley intercepted

I mgd of water thatl once flowed into Kahaluu Vailey,

2-1/2 miles io the northwegt, ™

b, Waihi Stream

In like manner io Halona Siream sources, the high level

springs that fed the northern branch of Waizhole Stream,

10
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Waihi, were reduced in flow by the Waighole tunnel system.
Figure B again shows how the dikes which swing to.a N 35°

W strike can direct the groundwater southeastward}to lower
level outlets in Waiahole, When the tunnel was dri;ren ina
northerly direction from the north portal of the transmiesion
bore it intercepted the groundwater coming from the north-
west along the sirike of the dikes, As a result, the springs
dried up as the groundwater was redirected to the lower
tunnel. One spring located immediately above the pumping
station in Waiahole Vaﬂey near the 450 foot elevation still
flows at an approximate discharge rate of 1 mgd., This is
the primary source of water for the existing pumping station
to boost to Waizhole tunnel from the upper Waiahole basin,

It is believed that this 1% mgd flow passes under the Walahole
tunnel system, below 750 fool elevation, and, then paralleling
the dike sysiem, issues forth at the 450 foot level in
Waiahole Vailey.

Walany Siream

Measurements taken in late 1811 show the sitream's uniform
flow to be about 8 mgd just below the confluence of Uwau
Siream. Thig siream, like those in Walahole, was fed by

- springs near the 1000 foot elevation, On October 11, 1811,

the Worth, Middle and Scuth Forks of Walanu Stream were

i3



measured at about the 650 foot elevation well above the
junciion of Uwau Stream, Respective readings were 2.33
sec. ft. (1.5 mgd); 4.22 see. ft. (2.7 mgd); and, 1.86

sec. fi. (1.2 mgd) for a total flow of 5.4 mgd. On

Cctober 17, 1979, the measured flow of Waianu Stream

just prior to the confluence of Waizhole Stream was 0. 55
mgd. The point of measurement was taken in the area
indicated by the U, 5. Geoclogical Survey as that which showed
maxdmum groundwater flow for the stream.

Referring again to Figure B and the black dashed lines
which are representative of the dike formation in the
Waiahole-Waianu and Waikane Valleys, it can be seen how
rzinfall falling along the Keoolau ridgeline as far north and
west as Waipio could seep parallel to the dikes and issue
forth as spring water in Walanu and Walahole Valleys at or
near the 1, 000 foot level. With the funnel penetration of
the dikesg at or near 750 to B0O0 feet, the flow to the 1, 000
foot springs ceased as the high level water wag diverted
into the lower level of the tunnel and was then directed fo
the ceniral plain of Oahu.

Uwau Siream

Two miscellanecus measurements of Uwau Streain were

made in 1811, On September 8, 1911, the Uwau Stream

12



flow was 1.99 sec. ft. {1.3 mgd) and on October 11, 1811
it was 2.21 sec. fi. {1.4 mgd), This latier measmfement
-shows that Uwau Stream was a minor contributor t? the
total Waizhole basin discharge of groundwater flows., On
a day that Waiznu Siream had a 5.4 mgd flow at the 650
foot level, the ifcial flow of Uwau was but 1.4 mgd. With
z gaged flow of 7,7 mgd at 225% feet, just below the
confluence of Waianu and Uwau, it can be computed that
Waianu Stream increased its flow from 5.4 mgd to 6.3 in
the stream's reach from 650 foot elevation to the 225 foot
elevation, a distance of approximately 4, 500 lineal feet,
The increase in flow in Waianu Siream within the 4, 500

feet of streambed was only . 9 mgd, in October of 1911,

Waizhole Basgin Stream Flows for Qctober 11, 1811

It

{1} Halona Stream 750' elev. 9.0 sec. ft. (5.8 mgd)

5}

{2} Waihi Stream 750" elev. 3.8 sec. ft. (2.4 mgd)

Walzhole Stream flow totaled 8. 2 mod at 750" elevation,

{3) Waiahole Stream 2507 elev, = 25.0 sec. ft. {16.2 mgd)

Waishole Stream increased 8 mgd in a distance of 4, 6007 feet.

(4} Walanu Strear 650" elev. 8.4 gec. ft. (5.4 mgd)

it

{5} Uwau Stream 23077 elev. - 2.2 sec, ft. {1.4 mgd)

£

(6) Waianu Stream 22577 elev. 12.0 sec. ft. (7,7 mgd)

Wailanu Stream increased , 8§ mgd in distance of 4, 5007 feet.
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{7} Adding 3 and 6 total flow at Waiahole-Waianu
Confluence should have exceeded {23.9 mgdh

{8} Waiahole Stream at Bridge 3% sec. ft. {25.2 m:gd)a

in the above tabulation it can be seen that Waiahole
Siream increased in flow some 8 mgd in a 4, 000 foot reach
of its streambed while Waianu increased only 0.9 mgd in a
slightly longer reach of 4, 500 feet fr§m the 6507 feet
elevation to the 250 feet elevation.

Comparative Rainfall Data

No single rainfall gaging station in the Waiahole basin
spans the periods discussed above. However a rainfall
station just ewa of the Koolau ridgeline existed above
Waiahole from 1810 fo 18914, This Station {(837.1) was
situated about 4, 000 feet from Station 837, which is an
active station that has remained so since 1916. In the current
isohyetal map of Oahu, Station 837.1 lies in & higher rainfall
area than does Station 8§37,

Records for a 140-day period, from August 16, 1811
through January 3, 1912, at Station 837. 1, showed a ifotal
rainfall of 60,4 inches for a daily average of .43 inches per
day. Rainfall records for OGciober through December, at
Station 837, for the 12-year period of 1855 through 1866

showed an-average daily rainfall of . 41 inches. With rainfall

14



{7} Adding 3 and 6 total flow at Waiahole-Waianu
Confluence should have exceeded (23,8 mgd).
(8) Waiahole Siream at Bridge 39 sec. ft. (25.2 n;;:gd).

In the above tabulation it can be seen that Waizhole
Stream increased in flow some 8 mgd in a 4, 060 foot reach
of its streambed while Waianu increased only 0.9 mgd in a
glightly longer reach of 4, 500 feet frém the 650% feet
elevation to the 250 feet elevation.

Comparative Rainfall Data

No single rainfall gaging station in the Waiahole basin
spans the periods discussed above. However a rainfall
station just ewa of the Koolau ridgeline existed above
Waiahole from 1910 to 1914, This Station {837.1) was
situated about 4, 000 feet from Station 837, which is an
active station that has remained so since 1816, In the current
isohyetal map of Oahu, Station §37.1 lies in a higher rainfall
area than does Station 837.

Records for a 140-day period, from August 16, 1811
through Janvary 3, 1812, at Station 837.1, showed a toizl
rainfall of 60,4 inches for a daily average of .43 inchesg per
day. Rainfall records for October through December, at
Station 837, for the 1Z-year period of 1855 through 1866

showed am average daily rainfall of . 41 inches. With rainfail
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‘being so closel‘y correlated at the two sites during the
two time periods of concern, it appears logical and:
scientifically accurate to say the rainfall for each p;iariod
was comparable. It therefore can be concluded that the
differences in the stream flows in 1811 and during the
1955-1866 period were affected by a causé other than
rainfall,

The rainfall and streamfiow data of 1911 compared with
1955~1966 are noted as follows:

(1) Daily Rainfall for 1955-1966 _ 41" _ oo o0

= = 7a

Daily Rainfall for 1811 43"

The current ischyetal map of Oahu places Station 837 in an
area of annual rainfzll close to 125 inches while Station 837.1
lies in an area of annual rainfall above 150 inches.

{2} Streamflow, Waizgheole 250" for 1855-1866 _ 3.95 med _ 92, 39,
.y

Streamflow, Walahole 2507 for 1811 17.7 mgd

{3} Streamflow, Waiahole at Bridge 1979 . 3.32 mygd
Streamflow, Waiahole at Bridge 1811 30.5 mgd

10. 99,

Comparatlive Watler Resource Potentials - Waiahole

Water Supply Paper 318 briefly discussed ithe springs in
Waizshole, Waianu and Walkane Valleys which issued forth at
about 1, 000 feet above sea level., These springs undoubledly
were situated at the low poinis of the dikes behind which

saturated volcanic rocks could be found. If we refer fo the

Pl
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dike formation trends indicated in Figure B, we can see
that the most easterly indicated dike on the N 35° W
- portion of the formation cuts through the head of Waianu

Valley near the 700 foot contour and in Waiahole Valley

at or near the 330 foot contour. High level rainfall,

confined behind this dike near the 1, 800 foot elevation of

the Koolau Range in Uwau, or Waikane, would slowly seek
its way southeastward towards Waiahole Valley. Water
standing at or above 700 foot elevation wowld spill over the
dike in upper Walanu as a spring while waters lower than

700 feet would continue to seep into Waiahole Valley at the
350 to 400 foot levelg. Thig same principle holds for each
successive dike lying westward of that first dike of the complex.

Although Figure B shows a highly simplied dike complex,

it must be recognized that some dikes may actually cross
other dikes as is shown at the junciion of the N 35° W dikes
and the N 55° W dikes near the south rim of Waiahole. It

is known that dikes of the N 55Y W strike become less pre-
dominate the farther north one travels from Waisheole, however,
by no means should it be thought that such dikes do not exist
“in Waianu, Uwau and Waikane Valleys. The crossing of such
& dike with the N 35° W complex, may well block the dike

confined water in its southeastierly seep.
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Turning to the secticn of Waianu Stream bed that reaches
from the Uwau confluence at 225 feet above sea level to the
650 foot contour, a distance of some 4, 500 feet, we found
that streamflow only increased .2 mgd even in 1811 prior
to the driving of the Waishole ditch tunnel sysiem. At the
same time, we found that Waiahole Siream increased 8 mgd
in spproximately the same length of reach. Figure B
indicates that different dikes probably feed these two different
streambeds. The Waianu dikes in 1911, were either (a)
leaking dikes which had lost their confined water in Waikane
or Uwau, or (b) crossed by another dike that stopped the water
from flowing in a southeasterly direction, or (c) dikes that

were completely dry: the later being the least likely.

In Waiahole, the inflow of groundwater to the stream from
the 750 foot level {o the 250 foot contouwr was 8 mgd in 1811,
This indicates that the dike complex shown in Figure B that
opens into the sircambed between the gaging station and the
present pumping station was much more productive than was
the Walanu complex. Even today, with the Waiahole diich
tunnel system diverting a}’;l water above the tunnel invert
(’?SGm?é{}f} the Waiahole Stresm continnes to have an active
spring near the 450 foot level which contributes some 1 mgd

to Waiahole Stream. With that water removed from the
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streambed by the pump operations, an inflow of at least
1.5 mgd continues to reach the streambed mauka of-the

gaging station. - Where 16.2 mgd once flowed in 1811,

. some 2.5 mgd si1ll remains if the pumped water is included

as the tolel stream flow.
It has been discussed previously herein, that much of
the dike confined water travels in a southeasterly direction
in its movement through the voler idc soils of the Koolau
Range. 1f the rain, which falls on the ridgeline of Uwau and
Waianu Valleys and infilirates the soil to become groundwater,
is to be developed for Waiahole Valley use, it may be
collected as it issues forth intc Waiahole Valley mauka of the
250 foot coniour and below the Waiahole ditch tunnel system.,
A tunnel, driven at the 400 fool elevation in Waianu Valley
could peneirate the dikes which provide the 1.5 mgd seepage
below the I;Suznp station. The'tunnel, however would have to
penetrate under the Waiahole ditch tunnel in order io reach
the dike compariments which probably contribute to the spring.
This could not be accomplished without partially draining the
ditch tunnel system and is therefore not only impractical
from an economic point of view bul also impessible from &

legzl point of view,
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It appears more economical to develop Waianu Valley
water by removing it from the ground in Waiahole "%aliey
as it enters the stream. However, diversgion of thi§ water
into a pipe system zbove the 250 fool contour may have far
reaching environmental impacts which would not be compa-
tible with the intent of the Waishole Valley Development

Plan, These points will be discussed hereinafter.
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Chapter B

WATER REQUIREMENTS WITHIN WATAHOLE VALLEY

Domestic Water Demands

At the present time, an §-inch Board of Waler Supply pipeline
extends along Waizhole Road from Kamehameha Highway to the
mauka side of Waiahole Elementary School. This pipeline
supplies fire flow requirements to the school as well as domestic
water needs. Several of the exisiing residential lots fronting
on both Waishole Road and the Homestead Road are served
demestic water by the Honolulu Board of Water Supply.

The proposed Walahole Agricultural Park Development indicates

. that some 35 new house lots and 13 new agricultural lots are to

be added to those presently existing. The total usable lots anti-
cipated within the valley, that would require domestic water
service egual in quality to the limiis of the Safe Drinking Water
Act {PL 93-523), are 80. The estimated average daily requirements
needed 1o meet the domestic demands of these lots is 80, 000
gallons per day. The maximum daily demand could be ag high as
120, 000 to 150, 000 gallens per day.

A meeting with the Board o-f Water Supply Planning Division
hag indicated that the Board of Water Supply will not extend its

water supply to include these new lots as new Board of Water
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Supply Domestic Water Consumers. This statement was made
based on the present limited supply of water on the windward
side and the existing requests for new services. It therefore
appearsg that a domestic system capable of delivering at least
150, 000 gallons of domestic quality water must be considered
for the Waiahole Agriculiural Park Development.

Irrigation Water Demands

Studies by Agriculiural consuliants working for the Hawail
Housing Authority, have esiablished the total irrigation daily
water requirements of 2. 5 million gallons. Soxﬁe 700, 000
gallons of this demand is for use on wet land taro along the lower

reaches of Waiahole Streams. There are approximately ten

" acres of taro under cultivation within Waiahole Valley at the

present time. In 1811 there were three ditches {auwais} that
supplied water for rice and taro cultivation from Waiahole
Stream and four such ditches, or auwais, on the Walanug Stream.
The acreage so irrigated at thaf tirne is unknown.

In the fall of 1911 measured flow in the Waianu ditches equaled
6.9 mgd while the measured ditch flows within Waiahole Valley
were 15.5 mgd. During this same period, gaged flows within
Waiahole Stream, about 1060 feet above the Waiahole Bridge (at
Kam Highway) showed ihatl the Waiahole Stream discharge, below

all diversions was about 25. 2 mgd. Measured flow in Waiahole
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Stream above the Waiahole Bridge was found to be 3. 32 mgd
on Octeber 17, 1878, =

From the above domestic and irrigation demands, 14: appears
that a total waler requirement of 2, 7t mgd is necessarg; o meet
the Waiahole Valley Agricultural Park Development needs,
Approximately 200, 000 gallons would be used for domestic needs
and 2, 500, 000 gallons for irrigation needs.

System Management

Preliminary planning éictates that operation and management
of the Waiahole Valley Agricultural Park water system will be
.accomplished by the Department of Land and Natural Resources
thruD.O.W.A.L.D. The Department of L.and and Natural
Resources currently manages other water gystems throughout

the State and therefore has the required expertise.
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Chapter C

DEVELOPMENT OF WATER REQUIREMENTS WITHIN WAIAHOLE VALLEY

éwl, General ’

) Chapter A of this report discussed the large flows of water
formerly found in Waiahole Stream. Ii alsc discussed the source
of these watlers being above the 850 foot level, close to the 1, 000
foot elevation. The indenture made on December 30, 1912 between
L. L. McCandless, Walkane Water Company énd the Walahole
Water Company conveyed the water rights for all waters in Uwau,
and Waianu, above the 450 foot elevation to Walahole Water
Company. In return for these water rights, Waiahole Water
Company paid certain specified monies and agreed {o provide
forever, not less than 500, 000 gallons of the high level water to
a point in Waianu Valley and thence through a pipeline to the main
govermment road near Waishole Bridge. In 1871, the lower
pipeline was conveved back to the McCandless interesis, however
the supplying of the 500, 000 gallons of water to the Walanu basin
was to continue.

t appears that any water rights thal may have been conveyed
to the State of Tawail, in the purchase of MéCandiess lands in
recent years, all pertain io rights to waters that might exist below
the 450 foot elevation in Uwan and Walann lands of Waia;hole Valley,

not above 450 feet,
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A present lease between Waiahole Irrigation Company (Amfac)
and the State of Hawaii, allows waters at or above the 450 foot

elevation in Waiahole Valley to be diverted, by pumping, to

- Waizahole Tunnel and to the leeward plain for irrigation purposes.

This lease is revokable after due time and due cause. However,
as long as this lease is in effeci, water development by anyone
other than the Waiahole Irrigation Company must be below the
450 fool elevation.

Even were the water lease cancelled, extreme care must be
exercised in waler development in upper Waishole Valley so that
the water of Walahole Tunnel is not taken inadveriantly. The

digcussion of dike formations and groundwater flows in Section A

" indicates how this would be possible,

Upper Waiahole Valley Development - Alternative I

a, Surface Water from Waizhole Siream

In the previous sections of this report it has been pointed
out by the U. 8. Geological Survey {Paper 1884} that Waiahole
Stream flowed 2.3 mgd or better ai the 250 fool elevation.
This however, includes the water that Amfac pumped at the
450 foot elevation.

It ig possible to construct an intake at the 450 oot spring
and a diversion dam within Walahole Siream at elevation

250 feet. This surface water intske system could provide

24



2.2 mgd into the Waizhole Irrigation Water System with the
remaining ., 3 mgd being supplied by the surplus water of

the "McCandless System' in Waianu. The cost of this
‘irrigation system is estimated at $2, 577, 000. The domestic

water system that would have its supply from .2 mgd of the

McCandless System is estimated to cost an additional $770, 000.

This proposed domestic system is shown on a separate map

of the Waishole Valley Agricultural Park. Complele recovery

of the construction capital outlay over a 40~year period, plus

operating and maintenance charges for this development would

require an irrigation water charge of 22.7 cents per 1,000

gallons, The breakdown of the cost estimates and finance

charges are included hereinafter in Appendix A.

Advanfages

(1) This system, although second in capital costs, will
produce the least costly water as no pumping will be
reguired.

Disadvantages

{1} This system will remove all low flows from Waiahole
Stream and Waianu Streams so that at poinis in the
streambed where stream flows were once 17.7 mgd
and 5.4 mpgd in 1811, the stream discharge of the

future would be zero,
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{2) The greatest environmental change within the valley
would be brought about by this system, -

= {3} The development of this surface water .precfﬁud{—{s all
possibilities of developing additional groundwater for
sale by other agencies than the Hawaii Housing
Authority.

{4) Water develeopment within Waiahole, therefore, cannot
be maximized under this plan.

(5) This system would require the voiding of the State of
Hawaill - Amfac lease for the pumped water at the 450
foot level.

We believe the disadvantages far outweigh the advantages
of this sysiem and therefore do not recommend thig aslternative

for development of irrigation water in Waiahole Valley.

C-3. Upper Waianu Valley Development - Alternative II

a. Tunnel Water from Waianu

It is possible to construct a tunnel at the 400 foot level
in Waianu Valley. The total cost of this system would be
$4,443, 000 and if water were developed, it would be suitable
for both domestic and irrigation supplies. Amortization
of construction, maintenance and operating costs would
require water charges of 37 cents per 1,000 gallons of

waler. The breakdown of these costs are provided in Appendix B.
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b, Advanlages
{1} The only advantage this system would have is that the
need for a separate domestic system would be:

eliminated,.

¢. Disadvantages

(1} Development of water by driving a tfunnel in Waianu
is the most expensive method of developing water.

(2} Because records show little inflow along the stream
below 650 foot elevation, it i’s believed the dike
structure of the lower valley is very tight and will
yield smazall flows to the tunnel. By the time that the
dike system becomes productive, the new tunnel would
have penetrated under the existing Walahole Ditch
System and water would be taken from that higher
tunnel.

The cost and possible legal implications involved with

this develepment aliernative force us to disregard this system

as a viable solution.

C~4, I.ower Walshole Valley Development - Alternative I

a. Pumped Water near Walahole Bridge and "M cCandless Water' Usapge

It is proposed to establish a pumping station at a point
some 300 feet mauka of Fg‘érrington Highway from which

2.2 mgd of Waishole stream flow will be pumped into the
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irrigation system each day. The .5 mgd of the McCandless

system will be splif near the 350 foot elevation in Waianu so

that approximately 200, 000 gpd can be filtered and chlori-

. nated for domestic use while the remaining 300, 000 gpd will

irrigate Walahole lands mauka of the 200 foot elevation near

the Waikane boundary. This irrigation system is estimated

to cost $1, 814, 000. The domestic system which is identical

to that required in Alternative I will be $§770, 000. The capital

cost for this system is the lowest Qf the three Alternatives but

produces the second lowest water éharge for construction amor-

tization and operations because of the pumping charges. Itlis

estimated that water charges for this system should be 24.8

cents per 1,000 gallons. These figures are indicated heréin»—-

after as Appendix C.

Advantages

(1) This system requires the least capital outlay.

{2} This system leaves the water flows of upper Waiahole
Valley untouched for future domestic development,

{3} Amfac may continue iis lease of water at the 430 foot
level.

(4} The groundwater potentizl remaing untouched. The sale
of this groundwater for domestic purposes outside of

Waiahole Valley can more than offset the additional

24



costs of pumping. As cost of fulure pumping increases,
future increased domestic water income should

continue to offset the pumping costs. 3
-(5} This system does not change the stream environment
of Walshole Valley from its preisent status.
(6)7 This system utilizes the "'McCandless' source in Waianu
for both domestic and irrigation purposes.
(7} This Systen;; sets the stage for future domestic water
_ development in upper Waiahole Valley by cothers, and
provides a 2.5 mgd irrigation system at the least

capital expense to the Hawail Housing Authority.

Disadvantages

(1} Operating costs for this system are highest, however

capital recovery costs are lowest, | Result is second

iowest, rather ithan lowest water charges for

construction amortization and operating cost recovery.
{2} &light Chlorination {1 to 2 ppm} will be required at the

pump station to counteract possible fungus affecis found

in water of the lower valley areas.

The faect that this aliernative requires the least capital

cost, leaves the domestic water development polential of the
upper vailey untouched, and does not change the water environ-

ment of Waiahole Valley above the 10 foot contour, urges us
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© to recommend this system for the Waizshole Agricultural

Park Subdivision. The preliminary layout of this propesed
irrigation system is shown on a separate map of the

Agricultural Park for Waiahole Valley.
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CHAPTER D

SPECIAL CONSIDERATIONS

'“til General =

-

Although the main thrust of this report is toward the development of
a quantity of irrigation water for use within Wailahole Valley, certiain
other conditions or requirements have been given due consideration in
planning of the recommended systems of irrigation and domestic water
distribution for the Waiahole Valley Agricultural Park. These
considerations are briefly discussed in the following paragraphs.

a. Federal Considerations

The Corps of Engineers takes no regponsibility in the control of
sireamilows in Waishole as the stream is not considered a
navigable one. The Corps is, however; concerned with floed control
and debris contrel of the stream. The Flood Plain Map for Waiahole
indicates the 100 year storm flood level io be as high as fo the
70 foot elevation along the stream bed with a flow restriction at the
Kamehameha Highway bridge.

In our planning, we have considered the contreol weir, to be
placed at the irrigation pumyp station, to be sized for z volumelric
flow that will be greater than the capacity of the Kam Highway bridge.
The pump station will also be sited high enough to be above the 100

year flood plain level at the station lot.
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Drainage of the valley should be improved. We believe this
should be limited to the removal of certain trees and biush that
overhang the banks to the point of empeding stream ﬂo{y. The stream
waterway should be kept clear se that full flow may be accomplished
within the sireamn embankments without dislodging fallen trees and
logs. It is not recommended that the stream bed be enlarged and
straightened as erosion would result which would adversely affect

the envirooment of Kaneche Bay near the mouth of Waiahole Stream.

. State Considerations

No minimum stream flow value has been established for Waiahole
Stream at this date. Ifis recognized, however, that complete
stoppage of the stream flow would adversely affect the natural flora
and favna of the water course. Prior sections of this report indicate
that there is an increased flow near the lower end of the valley than
that found above the 250 foot contour. This is {rue today and it will
tend to be even more pronounced when 2.5 mgd is used within the valley
for irrigation. This will be especially {rue when all of the irrigation is
accomplished below the 250 foot contour. Records indicate than when
1.8 mgd is the total flow of Waiahole and Waianu streams at the 250 1.
level (a volume not sufficient to meet the irrigation requirement), the
stream flow near the highway bridge is about 2.7 mgd.

Although a restricted flow will occur between the pump station and

the mouth of Waiahole Stream during an "on pump cycle’, the flow
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will still be sufficient to allow opae and other small stream life to
survive and to move along the streambed in a nermalynanner.

. City and County Considerations

The Honolulu Board of Water Supply, which is a City and County
agency, establishes the fire protection standards for subdivisions.
Tentative approval of the fire flow requirements being provided by
the larger irrigation system was granted during a meeting with the
Board of Water Supply Planning Division in early December, This
approach permits the distribution piping of the domestic system to
be much smaller than normal. This smaller sized disiribution
system resultis in a considerable savings in capital outlay.

Because the irrigation system will have the responsibility of
providing fire protection for the valley, the fire hydrants have been
included in that systems cost. Also, a stand-by emergency generator
will be installed within the pump station so that fire flows may be
attained even though normal electric power is not available.

., Cost Considerations

It should be noted that costs refiected in the Appendices of this
report are based on today's prices, Projecting 2 May 1581 con-
struction stari, adding an inflationary facter, and further adding
ithe existing preliminary planning contracts, the ?otal cost of the
recommended irrigation system and the domestic system, as
discussed in Appendix C and Appendix D, is estimated at

$3, 285, 400.
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APPENDI

XA

IRRIGATION SYSTEM - ALTERNATIVE 1

Construction Cost = §2,1
10% Contingency

) 10% Engineering and Administration
N TOTAL

46,900

Item No.
SOURCE
Intake
Trench Excavation/Backf11ia 30
6" ¢ D.1. Pipe® 100

Say $2,147,000-

215,000 -
215,000 °

$2,577,000

Unit

Unit
Cost

C.Y.
L.F.

Piping (from existing pump station to 1.0 MG Reservoir)

12" ¢ D.1. Pipe?

8" ¢ D.I. Pipeb
Valves

Dam

DISTRIBUTION

Piping {Distribution System)

Trench Excavation/Backfill
6" ¢ A.C. Pipe

8% ¢ A.C. Pipe

12" ¢ A.C. Pipe

F.H., hecembly

6" Gate Valve

8" Gate Valve

12" Gate Valve

5,150

3,230

15

aPéping from existing weir box to 0.1 MG reservoir.

Include cost for trench excavation/backfill,

Fahaie 8

80
12

106
40

40

2,000
500
800

1,500

$ 2,400
1,200

515,000
129,200
10,000

100,000

$757,800

$332,000
54,400
101,800
239,800

2,500
4,800

22,500
$857,800



STORAGE

APPENDIX A

Alternative |

{Continusd)

Unit

COMMENTS:

1.3 MG
existing weir box.

Ttem No.

1.0 MG Reservoir
Fine Grading/Compaction L.S,
Sand/Gravel 130 C.y.
Foundation/Concrete 20 C.Y.
1,000,000 Galion Steel Tank 1 Each
Sandblasting/Paint, Interior 12,000 S.F.
Sandblasting/Paint, Exterior 12,000 S.F.
Float Controls/Wiring 1 Set
Access Road/Fencing L.S.

0.1 MG Reservoir
Fine Grading/Compaction L.S.
Sand/Gravel 18 c.y.
Foundation/Concrete g C.Y.
106,000 Gallon Steel Tank 1 Fach
Sandblasting/Paint, Interior 2,900 S.F.
Sandblasting/Paint, Exterior 7,800 5.F.
Float Controls/Wiring 1 Set
Access Road/Fencing L.S.

Unit -
Cost -

30

400
216,000
4.10
2.90
10,000

50

400
60,000
4.10
2.90
5,000

TOTAL

Cost

216,000
49,200
34,800
10,000

40,000
$ 411,900

$ 10,000
900

3,200
60,000
11,890
8,410
5,000

20,000
$ 119,400

52,145,000

0.9 MGD will be obtained from existing Amfac pumping station,
from new Waiahole Stream dam, additional 0.3 MGD from
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APPENDIX A
{Continued)

RECOVERY OF CONSTRUCTION, OPERATING AND MAINTENANCE COSTS

Capital Cost %
Source:
Intake $ 757,800

Distribution:

Piping 857,800
Storage:

1.0 MG Reservoir 411,900

0.1 MG Reserveir 119,400

Total $2,146,500

[H

Capital recovery $2,146,900 (crf-i%-n) = $2,146,900 (crf-8%-40)}

H

$2,146,900 {0.08386) = $180,000/year
Cperating and Maintenance Cost
Maintenance Costs
Labor

{1) Man @ $1,200/month % 14,400/year
{1} Vehicle @ $£300/month 3.600/year
$  18,000/year

Repairs and preventative
maintenance hardware
$500/month $ 6,000/ year

Total $  24,000/year
Total Annual Lost
Capital Recovery Cost $ 180,000
Operating/Maintenance Cost 24 000
Total Annual Cost $ 204,000
At 2.5 MGD
204,000

$0.227/1,000 galions

2,500,000 x 360

A-Z



APPENDIX B

IRRIGATION SYSTEM - ALTERNATIVE 11
Construction Cost = $3,703,300 Say $3,703,000

. 10% Contingency 370,000 -
- 10% Engineering and Administration 370,000 =
i TOTAL $4,443,000
Unit
ltem No. bnit Cost Cost
SOURCE
Tunnel
Mobiiization/Demobilization L.S. $ 60,000
Tunnel Driving 2,000 L.F. 800 1,600,000
Concrete Lining 100 L.F. 1,000 100,000
12" ¢ D.1. Pipe® 1,900 L.F. 70 133,000
Bulkhead L.S. 10,000
| $1,903,000
DISTRIBUTION
Piping (from tunnel to 1.0 MG Reservoir)
12" ¢ D.1. Pipe® 2,000 L.F. 100 $ 200,000
Piping {from existing weir box to tunnel)
6" ¢ D.1. Pipea 1,160 L.F. 33 36,000
Piping {(Distribution System)
Trench Excavation/Backfili 11,400 C.Y. 40 456,000
6% ¢ A.C. Pipe 2,820 LLF. 8 22,560
8" ¢ A.C. Pipe 10,200 L.F. 12 127,400
12" g A.C. Pipe 13,820 L.F. 22 304,040
F.i. Assembly 50 Each - 100,000
6" Gate Valve 9 Each 500 4,500
8" Gate VYalve 5 Fach 800 4,000

12" Gate Valve i3 tach 1,500 19,500

=
T P R 9 o
Inciuds cost for french
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APPENDIX B
Alternative I1

{Continued) -
Un%té
= . Item No. Unit Cost - Cost
STORAGE
1.0 MG Reservoir:

Fine Grading/Compacticn L.S. $ 50,000
Sand/Gravel 130 C.Y. 30 3,800
Foundation/Concrete 20 c.Y. 400 8,000
1,000,000 Gallon Steel Tank 1 Each 216,000 216,000
Sandblasting/FPaint, Interior 12,000 S.F. 4.10 49,200
Sandblasting/Paint, Exterior 12;000 S.F. 2.90 34,800
Float Controls/Wiring i Set 10,000 10,000
Access Road/Fencing - L.S. 40,000

$ 411,900

0.1 MG Reservoir

Fine Grading/Compaction L.S. $ 10,000
Sand/Gravel 18 C.Y. 50 900
Foundation/Concrete 8 £.Y. 400 3,200
100,000 Gation Steel Tank 1 Fach 60,000 50,000
Sandbliasting/Paint, Interior 2,900 S.F. 4.10 . 11,890
Sandblasting/Faint, Exterior 2,500 5.F. 2.90 8,410
Float Controls/Wiring H Set 5,000 5,000
Access Road/Fencing L.S. 20,000

$ 119,400

TOTAL : $3,703,300

COMMENTS : ¢ MGD wiil be aobtained from new water tunnel, additional
3

2.
0.3 M&D from existing weir box.
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APPENDIX B
(Continued)

RECOVERY OF CONSTRUCTION, OPERATING AND MAINTENANCE COSSS

-1, Capital Cost

= Source:

Tunnel $1,903,000
Distribution:

Piping 1,269,000
Storage:

1.6 MG Reservoir 411,900

(0.1 MG Reservoir 119,400

Total $3,703,300
$3,703,200 {crf-8%-40) = $3,703,300 {0.08386)

Capital recovery

K

$310,55%/year Say $310,600
IT1. Operating and Maintenance Cost

Maintenance Costs

labor

(1) Man @ $1,200/month $  14,400/year
{1) Vehicle 8 $300/month 3,600/ year
$ 18,000/ year

Repairs and preventative
maintenance hardware

$500/month £.000/year
Total $ 24,000 /year
117, Total Annusl Cost
Capital Recovery Cost $ 310,600
Operating/Maintenance Cost 74,000
Total Annual Cost $ 334,800

IV. At 2.5 MGD

334,600

2,500,000 x

$0.372/1,000 aallons

it

fa
s
o}
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APPENDIX C

TRRIGATICN SYSTEM - ALTERHATIVE 111
Construction Cost = $1,512,400 Say $1,512,000-

- 10% Contingency 151,000 -
- 10% Engineering and Administration 151,000 -
i $1,814,000
Unit
ITtem No. Unit Cost Cost
SOURCE
Intake {Piping from existing weir box to 0.1 MG Reservoir}
Trench Excavation/Backfill 30 C.Y. 80 $ 2,400
6" ¢ B.I. Pipe 100 L.F. 12 1,200
Intake (Pumping station @ Waiahole Stream)
Intake Structure L.S. 36,006
Pump (2,000 gpm), Valves 2 Fach 20,000 40,000
Reduced Voltage Starter 2 fach 9,000 18,000
Electrical Service to Site L.S. 10,000
Chlorinator 2 Each 8,000 16,000
$123,600
DISTRIBUTICH
Piping {Distribution System)
Trench Excavation/Backfill 8,500 C.Y. 4G $340,000
6" ¢ A.C. Pipe 9,600 L.F. 8 76,800
B" ¢ A.C, Pipe 8,200 L.F. 12 88,400
12" ¢ A.C. Pipe 9,900 L.F. 22 217 800
F. H. Assembly 50 Fach 2,000 106,000
£" Gate Valve 8 Fach 500 4,000
8" Gate Valve 5 Each 800 4,000
12" Gate Valve : 11 Each 1,500 16,500
$857,500

-1



APPENDIX €
Atternative I1I

(Continued) -
= Unit -
Iten Mo.  Unit  Cost* Cost
STORAGE
1.0 MG Reservoir

Fine Grading/Compaction L.S. $ 50,000

Sand/Grave]l 130 C.Y. 30 3,500
Foundation/Concrete 20 cC.Y. A 400 8,000 g
1,600,000 Gallon Steel Tank 1 Fach 216,000 216,000 |

Sandblasting/Paint, Interior 12,000 S.F. 4.10 49,200

Sandblasting/Paint, Exterior 12,000 S.F. 2.90 34,800

Float Controls/Wiring 1 Set 10,000 10,000

Access Road/Fencing I..S. 40,000

$ 411,900

0.1 MG Reservoir

Fine Grading/Compaction L.S. $ 10,000

Sand/Grave] | 18 C.Y. 50 900

Foundation/Concrete 8 £.Y. 400 3,200

100,000 Gallon Steel Tank 1 Each 60,000 60,000

Sandblasting/Paint, Interijor 2,500 S.F. 4,10 11,880

Sandbliasting/Paint, Ixterior 2,500 S.F. 2.590 8,410

Ficat Controls/Wiring i Set 5,000 5,000

Access Road/Fencing L.S. 20,000

$ 119,400

TOTAL © 31,512,400

COMMENTS: 2.2 MGD will be pumped from Waiahole Stream, additional 0.3 MGD
from existing weir box.
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APPENDIX €
(Continued)

RECOVERY OF CONSTRUCTION, OPERATING AND MAINTENANCE COSIS

=1, Capital Cost N

. Source:
Intake Piping $ 3,600
Intake Pumping Station 62,000 + $58,000°

Distribution:

Piping 857,500
Storage:
1.0 MG Reservoir 411,900
0.1 MG Reservoir 119,400
$1,454,400 + $58,000 = $1,512,400
Capital recovery = $1,454,400 {crf-8%-40) = $1,454,400 (0.08386)
= $ 121,966 Say $122,000
Capital recovery for pump/valves and starter = $58,000 (crf-8%-20)
= $58,000 (0.10185) = $5,907 Say $5,900
i1. Operating and Maintenance Cost
Pumping Cost
Assume 2.2 MGD @ TDH of 250"
{S0.25/M6-Ft.) {2.2) (250) = §137.50/day $49,500/year
Maintenance Costs
Labor
{2} Men €@ $1,200/month $28,800/year
{1} Vehicle € $300/month 3,600/year
$32,400/ year

Repairs and preventative maintenance, hardware

$1.,000/month  12,000/year

Total $4
Chlorine Cost $

6558,693 for pump/valves and starter.
£-3

4,400/ year

1,500/ year



I11.

IV,

Replacement Cost for Pump/Valve and Starter

APPENDIX C

Recovery of Construction, Cperating and Maintenance Costs

(Continued)

$58,000 (pwf'-8%-20) = § 58,000 (4.661) = $270,338

Capital reccvery for 20 vears

$270,338 (crf-8%-20) = $270,338 (0.10185) = $27,500/year

Total Annual Cost (First 20 years)

Capital Recovery Cost $122,000
Operating/Maintenance Cost 44,400
Chlorine Cost 1,500
Capital Recovery Cost for Pump/Valves 5,500
Pump Operation Cost 45,500
Total Annual Cost $223,300
at 2.5 MGD
223,300 = $0.248/1,000 gallons for first 20 years

2,500,000 x 360

Total Annual Cost {Second 20 years)

Capital Recovery Cost $122,000
Operating/Maintenance Cost 44,400
Chiorine Cost 1,500
Capital Recovery Cost for Pump/Vaives 27,500
Pump Operation Cost 49,500

Total Annual Cost  $244,300
at 2.5 MGED

244,906
7,500,000 x 360 7 2eegleli.UD 93t

= §0.272/1,000 gallons for second 20 years

C-4
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APPENDIX D

DOMESTIC WATER SYSTEM
Construction Cost = $641,100 Say §$642.000

) 10% Contingency 64,000 .
= 10% Engineering and Administration 64,000 E
- TOTAL $770,000
~ Unit
Item No. Unit Cost
SOURCE
Intake

Trench Excavation/Backfill 940 C.Y. 80
6" ¢ D.I. Pipe 3,600 L.F. 12

DISTRIBUTION
Trench Excavation/Backfill 5,900 C.Y. 40
2" ¢ PVC Pipe 8,000 L.F. 3.50
2-1/2" ¢ PVC Pipe 6,800 L.F. 4
3" ¢ PVC Pipe 500 L.F. 5
4" ¢ A.C. Pipe 7,100 L.F. &
& ¢ A.C. Pipe 3,800 L.F. 8
2% Valve & Each 150
Z2-1/2" Valve ) Each 200
3" Valve 1 Each 300
4" Valve 4 Each 350
&% Valve 4 Each 500

0-1

Cost

$ 75,200

43,200

$118,400

$236,000
28,000
27,200
2,500
42,600
31,200
900

1,400

2,000

$373,300



APPENDIX D
Domestic Water Svsiem

{Continued) )
. Unit
SfGRAGE
0.1 MG Reservoir

Fine Grading/Compaction L.S. $ 10,000
Sand/Gravel 18 C.Y. 50 900
Foundation/Concrets 8 C.Y. 400 3,200
100,000 Gallon Steel Tank 1 Fach 60,000 60,000
Sandblasting/Paint, Interior 2,900 S.F. 4.10 11,890
Sandblasting/Paint, Exterior 2,900 S.F. 2.90 8,410
Float Control/Wiring L.S. 5,000
Access Road/Fencing L.S. 20,000
Filter 2 Each 10,0600 20,000
Standby Chloringtor 1 Each 10,000 10,000
$149,400
- TOTAL $641,100

0-2
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ABSTRACT

It was the charge of Environment Capital Managers, Inc. to explore
and reveal the economic elements o¢f impact by the development of
Waiahole Valliey Agricultural Park in terms of the costs and benefits to
the public.

Using standard benefit-cost analysis techniques, we have projected
& positive benefit-cost ratio of 2.42 : 1 to the State of Hawaii as the
direct impact of developing Walahole Valley Agricultural Park.

Present Value of BENEFITS § 49,385,892
Present Value of COSTS $ 20,417,335
NET PRESENT VALUE 5 28,968,557

Investigations of the indirect impacts also pointed to
derived benefits outwelghing the incremental costs associated with the

development.




CHART ORE

DIRECT BENEFLIT-COST ANALYSLS
N1SCOUNTED PRESENT VALUE OF CASH FLOWS
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I. INTRCDUCTION

Tn November 1977 the State of Hawaii, through ifs Hawali Housing
futherity, purchased some 600 acres wirhin Waizhole Vslley from the
Marks Estate. The Governor announced that the State would establish an
Agriculrtural Park with the following objectives:

1. The expansion of agricultural potential within the State,

Z. 7To provide for the continuance of the rural lifestyle Waiahole
residents now enjoy.

3. The development and conservation of water rescurces, and
&, To provide passive recreation opportunities.

Presently 190 acres of Waiahole Valley are being farmed., Through
infrastructure improvements, the State expects approximately 403.7 acres
will be available for agricultural endeavors. This represents a
doubling of agricultural potential. The Hawaili Housing Authority
anticipates 74 residences agricultrual plots and 50 residential lots on
which modest rural housing exists or will be constructed.

As a result of this plan there will be direct and indirect impacts
on the State of Hawaii, the City and County of Homolulu, and its
Citizenry. It is the charge of Environment Capital Managers Inc., to
explore and reveal the economic elements of impact by the development of
Waiahole Valley Agricultural Park in terms eof the costs and benefits to
the public.

Many of the benefifs and costs can be measured with a degree of
accuracy while other elements of impact can be discussed only in terms
of direction or in qualitative measures. The quantifiable elements arte
important identifiable contributions and deductions from the econemic
base and reveal the monetary impact on the individual taxpayer.
Hevertheless the non-guantifiable elements may also be Important., The
reader will be made cognizant of the degree of accuracy of the
measurements &s the report progresses.

A benefit-cost analysis such as this study has traditionally been
used in identifying the economic impact of public projects. It may also
serve as econemic Jjustification for significant public expenditures.
The potential financial burden of roads, schools, sewers, water and
other public faciliries if increased as a result of a unevw development
should be offset by gains from that developnent. The benefit-cost
analysis identified and wvalues the gaing and losses to affected groups
and the community at large of a particular course of action,

R A 5,00 A S o P 8 5 e 5 4 g 8%



The use of benefit-cost analysis as a decislon toel may suggest
gome predetermined standard to which the results may be compared, thus
leading te a correct decision. Generally this dis wnot the case.
Experience provided by public projects suggest that measurable benefits
should exceed measurable cost. The general rule adopted is that
projects reguire a Benefit-Cost ratio greater than unity for acceptance,
however, a margin 1iIs often required for safety. The benefit-cost
analysis has a guidance value in decision-making.

The benefits and cost measured and compared in this study will be
made in terms of current dollars as of January 1, 1982. This
development project will yield employment benefits during the
construction phase, but the majority of benefits will occur after the
project is completed.

This study draws heavily wupon Dr. Frank Scoti's "Agricultural
Feasibility-Waiahole Valley Agricultural Park” (December, 1981) to
supply land use projections, crop yields, lot sizes, generation by crop,
etc. Should the data presented in Dr. Scott's report change, this would
materially affect the conclusions reached in our analysis.

The study relies upon the data supplied to us by the Hawaii Housing
Authority. The estimated cost of developing Waizheole Valley
Agricultural Park, as shown in Table 1, is approximately $16 million.
Sources of funding for the development are found in Table 2., If the data
should change, this would alsc materially affect the conclusions reached
in our analysis.
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TABLE 1
ESTIMATED COST OF DEVELOPMERT

WATAHOLE VALLEY AGRICULTUEAL PARK

Land Purchase
Consultants, Attorneys, etc,

Development Construction Cost

Roadway Improvenents § 2,970,000
Drainage Improvements 19353,006
Irrigation System - 1,829,300
Domestic Water System 776,000
Electrical & Street Lighting 550,000

Sub-Total $ 7,478,900
Surveying, Engineering & Admin. 1,006,500
Contingency-Development 726,000

Total Estimated Developument Cost

Contingency~Project/General

TOTAL ESTIMATED COST

Sourece: Calvin Kim & Asscocilates, December 1981

§ 6,000,000

488,600

9,211,400

300,000

$ 16,000,000
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TABLE Z

SOURCES OF FINANCING

WATAHOLE VALLEY AGRICULTURAL PARK

State of Hawaii

1. Goverument General Obligation Bond Issue
November 1977 - 20 vears @ 5-7/8%

(Interest Payments: $381,875/vear
Principal Repavment (Hov, 1997): 56,500,000)

2. Capital Improvement Project Appropriation
Water Development (no interest, no repayment)
3. Agricultural Park Development

{ne interest, no repayment)

Farmer Home Administration

1. Farmer Home Administration Loan{(s)

January, 1982 - 40 vears @ 3%

(Principal and Interest Repayment: $349,66%/vear)

FURDES AVALLABLE

Source: Hawail Housing Authority, December 1981

$ 6,500,000

3,600,000

1,400,000

4,500,000

$16,000,000
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11, TIME FRAME AND DISCOUNTING METHODOLOGY

This study has developed tangible benefits and costs to compare by
way of a beneflt-cost ratic.

Thege benefits and coste were measured over the peried HNovember
1977 to December 2036 to reflect the 55 vear term of agricultural leases
effective for calendar 1982, The cash flows were discounted to January
1, 1982 wvalues at 5-7/§ per cent to rvepresent the cost of debt to the
public. Keep in mind that the cost of debt to the public differs from
that to the private sector. Public long term debt financing normally
accomplighed via beonding will generally carry with it tax-exempt status
and accordingly a lower rate of intervest.

The rate of 5-7/8 percent is the actual interest rate cf a State of
Hawaid 1977 tax-exempt general obligation bond issue with a 40 year
maturity. In Neovember 1977, 5$6.5 million of this bond issue was
appropriated to purchase the Wailahcle Valley land from the Marks Estate
{(and for related administrative expenses). The Hawaii Housing
Authority has also arrvanged {for January 1982) a $4.5 million financing
package with the Farmers Home Administration (FmHA) at a lower 57
interest with a 40 vear repayment period. Thus, use of 5~7/8 percent as
a discount rate is conservative.

The disceounting technique is best illustrated through an example.
If 51 were invested at a rveturn of 5-7/8 %, compounded annually, it
would be worth $1.77 ten vesrs hence. Conversely, it is true that at
5-7/8% rate of return the §1.77 received ten years hence is worth only
51.00 today.

IIT. IMPACT ANALYSIS

The bensefits and costs measured arve those tangible, measurable
changes that impact on the State of Hawaill, City and County of Honolulu,
and its Cicizenry.

In each instance the incremental change was measured, i.e. the
change that should occur with the development of Waiahole Valley
Agricultural Park. Those changes that would have occurred without the
development are not charged to the project.

The major impact of the project wiil be on the State government and
the populace of the entire State. HNevertheless there will be some
impact on the City and Countv of Honolulu and its Citizenvy. The
measurable items for the Citv and County are limited £o those that could
be directly traced to Waishole Valley Agricultural Park.

The approach in this study is multi-stage.



A. DIRECT IMPACTS - STATE OF HAWATI

The direct costs and benefits accruing to the State from Waiahole
Valley Agricultural Park are compared. These are readily quantifiable
changes, primarily those attriburable to agricultural development.
Tables 3 and 4 present the discounted present wvalues of such cash
outfilows (costs) and cash inflews (benefits). The 7results are
sumnarized in Chart 1, indicating a very positive 2,42 to ! benefit-cost
ratio.
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CHAWYT ORE
DIRECT BEREF1T-COST ARALYSIS
D1SCOUNTLED PRESENT VALUE OF CASH FLOWS
SMILLIONS
A WATALOLE VALLEY AGRICULTURAL PARK

50

Residual Value of
Ahg. Park

$11,910,013

Upper Valley Water
$ 3,593,000

ITncremental
Fxcise Tax Collectio
86,402,225

pi

30
200 Maintenance Reserve
Var, Agric. Lease $ 2,907,880
FHmA Repayments
£ 4,124,983
$25,577,256 . Eond Repayments
10

$8,384,472

CIP -~ Water Development
§3.600,000

Base Agpric. 51,333,935
Ease Régidg $569,448 | - 51,400,000 4g. Park hev. ?uﬁé
_BEHE?I?S : COSTS
($649,385,892) (520,417,335
v BENEFIT-COST RATIO: 2.42 @ 1

Seurce : Environment Capltal Manaeers. Inc.



TABLE THREE

DISCOUNTED PRESENT VALUE OF CASH OUTFLOWS
TO 1 JARUARY, 1982
WATAHOLE VALLEY AGRICULTURAL PARK

CASH OUTFLOWS {COSTS)

1. Farmers Home Administration (FmHA) Loan
$4.5 million ; January, 1982 for 40yrs @ 5.0%
Repayment : $ 262,252/yr (Princ + Int.)
Discounted Present Value ... vevecsonorinonsca $ 4,124,983

2. State of Hawaii General Obligation Bond Issue
£6.5 million ; November 1977 for 20yrs @ 5.875%
Repavment : § 381,875/yy {(Interest)
$6,500,000 (Principal : 1997)
Discounted Present Value ..cvivnneeonn eesanaaes 3 B,384,472

3. State of Hawaii Appropriations
$3.6 million CIP - Water Development
51.4 million Ag. Park Development Fund
Appropriated June, 1979
No repavment, Non-interest bearing
Diccounted Present Valuf ..oieeeceosvanscssansons § 5,000,000

4. Maintenance & Refurbishment Reservel}
2%/annum of Infrastructure Dev. Costs
24 % 8 9,211,400 = § 184,228/yr Reserve
Discounted Present Value ..... seseseonsassnaane § 2,907,880

DISCOUNTED PRESENT VALUE GF
ASH OQUTFLOWS -= TOTAL $ 20,417,335

Source : Environment Capital Managers , Inc.

Notes : 1) This 1is not a direct cost , but as the maintenance of
infrastructure within 8State Agricultural Parks is borne by the
State, a veseyve was established to 11l an otherwise void.

11
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TABLE FOUR

DISCOUNTED PRESENT VALUE OF CASH INFLOWS
TO JANUARY, 1982
WATAHOLE VALLEY AGRICULTURAL PARK

CASH INFLOWS (BENEFITS)

1. Residential Lease Income
59 housge lots @ $500/yr first 15yrs
$650/yr next lOyrsE)
$650/vyr next 30yrs
Discounted Present Valte «.ivviconsnscne ceeeean 5 569,448

2. Agricultural Base Lease Income
403.7 acres @ $5100/acre/fyr first 25yrsl
$100/acref/yr next 30yrs )
Discounted Present Value ....... hccc st aeae e § 1,333,950

3. Agricultural Variable Lease Income
37 of 30% of Previous ¥Yr's Gross Iﬁgome
= 0.9% of $ 8,083,375/vyr for 1982
Discounted Present Value ...ieeeenoones cesecusa S 25,577,256

4. Incremental Excise Tax Collection
7 of Incremental Gross Incone )
= L% of 407 of 58,083,375 in 1981 terms
Discounted Present Value .e..cnsveesccasrnssces O 60,402,225

5. Value of Upper Valley Water Supply 4)
Estimated Unimproved Sales Price ........... «v. 83,583,000

6. Residual Value of Property (@ 2036} >)
Net Income .........3 33,014,593

Capitalized @ ..... §.333
Estimated Value 5275,110,603
Discounted Present Value ....... eav o avrenee & 11,010,011

DISCOUNTED PRESERT VALUE OF
CASH COUTFLOWS -- TOTAL $ 49,385,892

Source :  Environment Capital Managers, Inc.
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Notes to Table Four :

1} At the end of the 25th and 40th vears of the lease ,
renegotiation would establish new base lease rents. This analysis
conservatively assumes no increases in base lease rents. Should
higher base rents be negotiated {probable} , larger "benefits"
{higher income) would accrue to the State. If the leases were
renegotiated based on projected inflation, the benefits could
exceed § 5 millicn.

2) Per Dr. Frank Scott's projections based on 1981 prices. Gross
revenues are projected to increase at 12% per annum.

3) The State will receive additional excise tax collections as a
direct result of improving Waiahole Valley farmlands.
Conservatively, we estimate this to flow from 60% of the
incremental 214 acres expected to be utilized in agriculture (130
acres or 407 of 320 arsble acres}. This does not take inte account
the possibility of multi-cropping which would increase gross
revenues. Excise tax on agricultural produce is cellected & %7 of
Gross Revenue.

4} This represents the most conservative estimate placed on the
Upper Valley Water Source by the Russ Smith Corporaticn (14 March,
1980).

5) All leasegz are scheduled to expire in 2036. The estimated value
of the property {(zoned primarily as agricultural lands) is based on
the conventional capitalization of earnings principle.

Earnings {(net cash flow} in 2036 are projected to be § 323,014,593,
The capitalization rate used is a function of the buyer's cost of
capital . Attempts to crystal-ball the cost of capital 55 years
hence carry little credence. However, a conservative prejection is
12% ,consistent with the projected inflation rate. This yields a
capitalization rate of 8.332 times sarnings.

Note that the lower the cost of capital, the higher the
capitalization rate and the higher the projected sales price
{value). ¥

0f course, the future gales price may be much higher 1f other than
agricultural use Is Intended.

i3
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B. INDIRECT IMPACTS =~ GSTATE GF HAWALT

Several indirect benefits and costs may accrue to the State as a
vesult of the development of Waiahole Valley Agricultural Park. These
include benefits and costs more difficult to quantify or of uncertain
magnitudes.

The initial apprecach adopted is to review the sources and
applications of funds to the State of Hawaii and assess the effect on
each category by the development of Waijahole Valley Agricultural Park,

Table 5 shows the socurces of revenue to the State of Hawaii for
1980.

The flow of funds from the Walshole Valley Agricultural Park to the
State will come predominately through taxes and lease rent collections.
Restricting this analysis only to those taxes displayed in Table 5 we
are able to exhibit how Waiahole and its residents contribute to the
State revenues.

14
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4 JUNE 30, 1980

I? Sources FYEO
; Taxes

ié General Excise § 498,669,586
Specific Excise 124,298,806
Individual Income * 311,403,845
Corporate Income 42,423,522
Unemployment Compensation 67,535,525
Other Taxes, Licenses & Permits 17,121,893
Sub-Total Taxes 1,061,453,177
Fines, Forfeits, & Escheats 5,989,050
i Federal Grants—in-Aid 374,405,122
%% Revenues from other Agencies 1,745,250
g Rents, Royalties & Land Income #6,849,056
. Earnings — General Departments 97,798,377
E —~ Public Service Enterprises 76,783,850
Repayment Debt Cost: Ceounties 150,747
Interest Earned 657,306
Miscellansous 54,354,894
TOTAL $ 1,760,186,829

Source: Government in Hawaii: A Handbook of Financial Statistics,
1981 (Tax Foundation of Hawaii}, pl9.

i5



Notes to Table 5 (Definditicns)

1. The General Excise Tax is charged "...on gross income, gross
Yeceipts, on gross proceeds of all business activities at the
fellowing rates: (.5% on wholesaling, intermediary services,
manufacturing, producing, canning and blind, deaf, or totally
disabled persons; .15% on insurance solicitors; 4% on retail
sales of goods, services and other activities.”

2. Specific Excises - includes:
- Use Tax is "...on tangible personal property imported or
purchased from am unlicensed geller. Rates are 0.37% on

goods imported for resale; 47 on all other imports.”

~ Highway Use Fuel Tax is 8.5¢ per Callon, Agricultural
equipment refunds for off-highway use granted.

~ Liguor Tax is "..,.on dealers at 20% of wholesale pricas.”

- Tobacce Tax is "...on wholesalers at 40%Z of wholesale prices
of all tobacco preducts.”
~ Insurance Premium Tax is "...in lieu of General Excise and net
income tax, on gross preniums as follows: Llife insurance 1.918%
for domestic and 3.197% for foreign firms; surplus lines broker,
4.68%; casualty and other insurance 2.96477% for domestic and
4,2824% for foreign firms. Cash surrender values not deductible.

Ocean marine insurance 0.8775% of gross underwriting profits.”

-~ Public Service Company Tax is ™,..on public utilicy gross

income at graduated rvates based on ratic of net to gross
income, Minimum vate, 3.885%; maximum, 8.2% except that land
carriers are taxed at 5.35%. Utilities are ewxempt from general
excise and property tax. Alirlines, motor carriers, common
carriers by water, and contract carriers taxed at 4% of gross

income."

3. Income Tax - corporate and individual -~ the individual rates ave
numeroug, the corperate vates are 5.837% on net income up to
$25,000.00 and 6.435% over $25,000.00.

4

4. Other Taxes, Licences, Permits to include:

£

—~ Inheritance and Estate tax is "...om shares ©f net estates

having situs in Hawaii,®

~ Conveyance Tax is ",...on actual and full comnsideration paid for
the transfer of realty, including leases and sublesses, a tax
of 5¢ per 3100 is imposed. Minimum tax on each transaction is
§1.00."

16



[——

i

Similarly, we may examine the operating expenditures of the State
of Hawaii to project the public cost of this development. Table 6 shows
the State's operating expenditures for fiscal 1980.

It must be stressed that this analysis relates only to the
incremental change vresulting from the development of Waiahole Valley
Agriculeural Park. The primary sources of benefits and costs to the
State are treated in the "birect Impact" section. However, part of the
developrent plan for Waiahole Valley Agricultural Park includes
providing yural housing lots for 35 families. The State has already
expressed that first preference shall go to the local Waizhole-Waikane
regsidents desiring to relocate within the park. This raises the problem
of how to treat these 35 "new" families in our analysis., If they are
considered to be a population transfer within the area (most likely),
then our task is gimplified.

1. General Excise Tax Collections: The incremental %7 excise tax
revenues on agriculture were treated in the "Direct Impact” section.
However, as income levels rise in the area (as a result of the
development), increased family  expenditures are likely, thus
contributing to increased 4% general excise collecticns: a positive
benefit of increasing magnitude. For the 35 families, if treated as a
population transfer, the impact is nil. Otherwise, increasing positive
benefit.

2. Individual Income Tax: the tax rate of individual farm
operaters is difficult to determine. The incremental revenues generated
by each farmer as a result of the development are taxable and thus
contribute to the econcmic base of the State. Based on Dr. Scott's
projected revenues from agriculture, this would represent a significant
tax flow into State revenues.

This development will alsc create emplovment in the construction
industries, and other sectors supplying the agriculiure and construction
industries. The incremental tax revenues generated on such payrolls is
anothey posgitive indirect benefit to the State,

For the 35 families, if treated as a population transfer, no impact
on State revenues would be expected. Otherwise, at a conservative
$15,000/fanily income level (1978 per capita income was 510,903):
income tax collected by the State would be approximately S$663/family
(with four exemptions claimed) based on 1979 tax rates equals $23,205
{this amount would dincrease each year in line with the increase in
income levels).

3. Land Income: Leage rents treated in "DIRECT IMPACT! szecrion,

4., State Fuel Tax Celisctions: collected at §.5¢/gallon.
Increased agricultural activity would result in  increased fuel
consumption in the area and thus in a vpositive benefit to State
revenues, The addition of 35 "new" families would conservatively add 35
new vehiclies to the area at 581 gallons/vehicle/vear equals $1,728/vear.

L7



TABLE 6

STATE OF HAWAII
OPERATING EXPENDITURES
FISCAL YEAR ERDED
JUNE 3G, 1980

Function

General Government — Control
-~ Staff

Public Safety - Police and Fire
- Other Protection

Highways
Natural Resources
Health and Sanitation
Hospitals and Institutions
Public Welfare
Education - Higher

- Public Schools

- Libraries and others
Recreation
Utilities and other Enterprises
Debt Service
REetirvement and Pensions
Employees' Health and Hospital Insurance
Unemployment Compensation
Grants—in-Ald to Counties
Urban Redevelepwent and Housing
Miscellaneous
Cash Capital Improvements

TOTAL

Source: Government in Hawali: A Handbook of Financial Statistics,

27,953,143
62,878,777

1,957,211
46,448,275

32,456,523
20,623,365
39,585,829
86,523,706
253,411,383
189,123,290
305,617,928
17,324,127
11,034,299
45,484,590
148,847,007
64,447,040
13,651,051
44,781,433
18,222,945
280,508,856
14,636,699

90,337,802

1,815,855,280

1981, (Tax Foundation of Hawail) p.45

18



T

5. Other Revenues: Plans for the development of Waiahole Valley
Agricultural Park include adding infrastructursl improvements. The
construction cost of this is estimated at approximately $7.5% miilion.
Construction contracts with the State generally carry a tax exenmpt
status, thus ne direct excise tax would be generated. However, the
indirect benefits may he sizeable. The purchase of raw materials,
construction payroll, ete. will generate tax revenues to the State at
each level of spending (the tax multiplier effect).

6. Education Cost: If the 35 families represent a regional
population transfer, no incremental education cests will be incurred by
the State. However, if the 35 families represent "new population", then
with a conservative family size of 4, up to 70 school~aged children will
be added, According to discussions with Mr. ©Nagai, Director of
Facilities, Department of Education, the addition of 70 children inteo
schools in fthe area would not result in any cost to the State. The
enroliment in schools on the Windward side are declining (reflecting a
population shift away from the area) and an addition of 70 children
could easily be absorbed by Waiahole, Heeia, Kaawa and Kahaluu
elementary schools.

SUMMARY

Any "indirect" costs {not covered specifically elsewhere) to the
State would be by far outweighed by "indirect™ benefits accruing the
State., This would only serve to increase the benefit-cost ratio for the
State of Hawaii.

19
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C. INDIRECT IMPACTS ON 'THE CITY AKD COUNTY OF HONOLULU

As Waiahele Valley is situated on 0Oahu, there may be an impact
flowing <from the development to the City and County of Honolulu.
Benefits will accrue via taxation and other revenue producing services,
Additional coste may be incurred in areas such as public safetyv,

Similar teo the analysis performed for the State of Hawail, we may
trace possible cost and benefit flows by examining the scurces and
application of the Clty and County's funds.

A veview of each revenue socurce sheds light on possible benefits
the City and County may receive from the development of Waishole Valley
Agricultural Park,

1. Real Property Tax: ‘Assessments at 60% of "Fair Market Value®.
A maximum $12,000 home exempticon is granted {(maximuem of $24,0006 for
persons over 60 and $30,000 for those over 70). Higher rate levied on
land than on building for property c¢lassed unimproved residential,
hotel—-agpartment, dindustrial and commercial; single 7tate levied on
property classed improved residential, agricultural and conservation.”
(Source: Government in Hawaii, 1979, Tax Foundation of Hawaidi, p. 32).
Distribution is to the County CGeneral Fund.

Impact: The incremental increase in real property tax revenues arising
from the development of Waiashele Valley Agricultural Park will be
determined by the =zoning ultimately given each lot. The proposed 35
additional residential lots, an improvement in agricultural land values,
and commercial gites would yield increased property tax revenues to the
City and County - a positive benefit of undeterminable magnitude.

Z. Public VUtilities Franchise Tax: On gross operating income of
certain public utilities at 2.5% rate and distributed to Countv Highway
Funds.

Impact: There will be a npominal dincrease in dincremental energy
consumed, resulting in higher revenues to the utility companies and thus
to greater tax revenue to the county.

3.  Fuel Tax: On distributors at 12.0¢/gallon in Honeolulu for
highway use {includes 8.5¢ state tax) except LPG at 2/3 of rate. Off
highway vates fovy diesel, LPG and aviation fuel at 12¢/gallon. County
Fuel Tax {3.5¢/gallon} distributed to Highway Fund,

Impact: Positive benefgit to City and County of Honolulu of 3.5¢ # 58ig
* 35 cars = §$712 plus increased agricultural fuel consumption.
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4, Motor Vehicle Weight Tax: In 1978, this was 1.5¢/1b. fer
comeercial vehicles and 0.75¢/1lb. for passenger vehicles, with a minimum
of $lifvenicle. Average weight tax is £24.09 per vehicle.

Impact: Positive benefit to City and County of Horolulu, 35 @ $24.09 =
S842/yr. plus increase in commercial/agricultural vehicles.

5. Licences and Permits: VNominal positive benefit expected.

6. State Grants-In-Aid: The means by which counties share in the
General Exciese Tax Receipts.

Impact: As State General Excise Tax receipts are projected te increase
directly as a result of this development, a flow-through benefit may be
received by the City and County of Honolulu.

7. Charges for Seyrvices, Fines, and Forfeits, Miscellanecus:; The
remaining sources of funds te the City and County of Honolulu: nominal
benefit.

Table 8 outlines the operating expenditures of the City and County
of Honolulu for fiscal 1979.

We have earlier assumed State respensibility for maintenance of
infrastructure within the Waiahole Valley Agricultural Park {(an annual
reserve was set up for this purpese under DIRECT IMPACTS -~ STATE OF
HAWAIT). This leaves the Ciry and County responsible only for the
necessary incremental public safety protection.

In the area of public safety - police and [ire protetion - the
determination of costs to the City and County of Honolulu is based on
the ratiocs, of pelice per 1,000 resident population and a response time
standard.

Discussion with Mr. Sathre, a police deparitment research analvst,

suggested 2.5 police per 1,000 resident population, Mr. Sathre
indicated that development of Walahole Valley Agriecultural Park would
not result din additional peolice protection being required. This

conclusion was based on a declining Windward population and the level of

development planned for Wailahole Valley Agricultural Park.

The cost of fire protection is a function of response time to an
emergency call., Discussions with Major Stanleyv Tom, Fire Chief for the
City and County of Honolulu indicated a State standard of five minutes
or less to reach the scene of an energency. Major Tom indicated pricr
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experience of four to five minute response times from Kahaluu fire
station to the Walahole area. No addtional fire station would need to
be constructed nor additonal firemen hired based on these standards and
the planned level of development. This results in no incremental cost
to the City and County of Honolulu.

SUMMARY @

If we assume the State has responsiblities for maintaining
Infrastructure (roadways, lighting, etc.,) within Waiahele Valley
Agricultural Park, the City and County of Honolulu is estimated to have
benefits accruing to it at no incremental cost. This would then add to
the economic base of the City and County of Homolulu, and further
increase our projected Benefit-Cost ratio.

e
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CASH FLOW ANALYSIS



CHART TwWO

DISCOUNTED CASH FLOW ANALYSIS
WATAHOLE VALLEY ACRICULTURAL PARK,
BASE L JANUARY 1982
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FLORA AND FAUNA SURVEY OF THR
PROPOSED WAIAHOLE AGRICULTURAL PARK

KOOLAUPOKO DISTRICT, OAHU

INTRODUCTION
The project site is located within Waiahole Valley, Koolaupoko District, Oahu.
It is bordered on the north by the land of Waikane and on the west by the
Waiahole Forest Reserve. The south boundary is marked by the Waiahole Homestead
Road and an uneven line from the end of that road to Puu Kuolani where it inter-

sects the forest reserve boundary., Kamshameha Highway is the east boundary.

SCOPE OF WORK AND METHODOLOGY
The main focus of the survey was to determine the floristic composition of
the uncultivated but arable lands within the projeet site. These lands were
identified mainly through the use of soils and land classification maps. In
addition, three other sites were surveved in detail: the proposed pump site

behind the former Waishole Poi Factory, the proposed reservoir site located at

- approximately 350" elevation outside the main project area and within the Waia-

hole Forest Reserve, and the proposed intake site at a higher elevation bevond
the propossd reservoir site., All lands presently under cultivation, including
present roadways, and the perimeter or fringe area surrounding the project site
were not surveyed in detail. All wild or feral animals encounterad were included
im this report.

Towards these ends, several walk-through surveys were undertaken throughout
the project site. From vantage points on several ridges on the cliffs behind
Waiahole Valley, much of the project site and the adjacent lands are visible.
Areas of different floristic composition were then identified and reconnoitered.

Although private property and extremely dense stands of hau (Hibiscus tiliaceus),

elephantgrass (Pennisetum purpureum) and paragrass (Panicum maximum) precluded
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access to certain areas, the uncultivated but arable lands were surveyed as
intensively as possible. In the areas of primarv concern, all plant species
encountered were included in the species list. However, only the prominent
species in the fringe and cultivated areas were listed. Agricultural crops
were excluded from the survey., Collections were made of plants which could not

be positively identified in the field for later determination in the laboratory.

FLORA

Uncultivated But Arable Land

The vegetation in most of the land along the lower portion of Waizhole Stream

consist of paragrass with scattered pluchea (Pluchea odorata), Christmas berry

(Schinus terebinthifolius), guava (Psidium guajava), albizia (Albizia falcataria)

and monkeypod {(Samanea saman) and small groves of mango (Mangifera indica) and

Java plum (Eugenia cumini). Occasional small thickets of the indigenous kakalaioa

(Caesalpinia major) can be found entwined among the taller shrubs. Denss stands

of elephantgrass and hau are also found, especially along the stream. The nature
of the vegetation and the topography indicate that these presently uncultivated
areas were once under cultivation -- undoubtedly with taro,

Further upstream, from approximately the fork in the Waiashole valley Road, the
vegetation becomes denser and trees predominate. The vegetation type through
the remainder of the project area along Waianu and Waiahole Stream can be desg-
cribed as a mixed forest. The predominant species include mango, Java plum and
hau. Often the hau forms impenetrable stands. Albizia, monkeyvpod, umbrella

tree {(Brassaia actinophvlla), hala (Pandanus sp.) and kukui {(Aleurites wmoluccana)

are also found in this vegetation type. The herb and shrub layer consist largely

of white ginger (Hedychium corenarium), vellow ginger (JI. flavescens), laua'e

{Microsorium scolopendrium), basketgrass (Oplismenus hirtellus), Cvclosorus

parasiticus, and shoebutton ardisia (Ardisia humilis). In sunny areas, elephant-
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grass, paragrass, Job's tears (Coix lachryma-jobi) and honohono (Commelina diffusa)

Yy

can be found.

s

A small grove of planted trees is located at the upper end of the project

site along Walahole Stream. These are species which were used in reforestation

iy,

projects: trumpet tree (Cecropia peltata), elephant apple (Dillenia indica),

Hydnocarpus, Brazilian plum (Eugenia dombevi) and bamboo (Phyllostachys sp.).

Pty

In addition, paper bark (Melaleuca leucadendra) and lemon~scented gum (Eucalyptus

L
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citriodora) which were planted in the forest reserve nearby have gained a foothold
in the project site.
Most of the Uncultivated But Arable Land north of the north fork of the Waia-

hole Valley Road consist of bottom lands of ravines and gulches. Umbralla tree

is the dominant tree spacies in this section. It forms an open-canopied forest

under which can be found pamoho (Nephrolepis exaltata), broomsedge (Andropogon

virginicus), molassasgrass (Melinis minutiflora) and paragrass., Christmas berry,

i mimiog

Java plum, hau, guava and small-flowered vitex (Vitex parviflora) are scattered

throughout the gulches. Occasionally, Java plum forms small, dense groves. 'Akia

(Wikstroemia vacciniifolia), an endemic shrub more common on the agriculturally

¢ unsuitable eroded ridges, is occasionally found on the lower slopzs and ravine

floors,

Fringe Areas

The vegetation of the land adjacent to the project site is secondary in nature.

The slopes to the south are dominated by a mixed cpen-canopied forest of umbrella
tree, hala, Java plum and mango., Broomsedge is the dominant ground cover. Exotfic
species also dominate the lower western slopes of the valleyv but the floristics

3 differ from that of the southern slopes. In addition to umbrella trse, the prominent

v trae species include mango, albizia, guava, strawberry guava (Psidium cattleianum)

and ironwood (Casuarina egisetifolia). Koa (Acacia koa), uluhe (Dicranopteris

linearisg), ie'ie (Frevcinetia arborea) and hala represent the vestiges of the
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native forest which once inhabited these lower slopes. The thorny kakalaioa is
common along the jeep road through the forest reserve at the end of the north fork

of the Waiahole Valley Road. In the ravines, kukui, hau, mango and mountain apple

(Eugenia malaccensis) are the dominant trees. Yellow ginger,' awapuhi keahiwi

(Zingiber zerumbet) and pi'oi {(Dioscorea bulbifera) are alsoc common in the ravines.

Planted groves of feathery bamboo (Bambusa vulgaris) are scattered on thesa lower

slopes. 1In addition, planted groves of lemon-scented gum, paper bark, swamp

mahogany (Rucalyptus vobusta), brush box (Tristania conferta) and Araucaria sp.

are found in the forest reserve at the end of the south fork of Waiahole Valley
Road. The vegetation on the northern fringe is one of open scrub on eroding

ridges and mixed forest in the ravines. Scrubby Christmas berry, Java plum,
small~flowered vitex and guava are common on the ridges. Broomsedge is the dominant
ground cover. The trees increase in stature toward the ravire floors where they
form 2 mixed forest. OQOccasionally, Java plum forms nearly pure stands. ‘'Akia

is common throughout this region,

Cultivated Areas

Mango, Java plum and umbrella tree are among the most common plants in the
Cultivated Areas. These three species have become established throughout much of
the valley and are dominant elements of the vegetation. Many of the most common

plants are those with edible fruits., These include breadfruit {Artocarpus altilis},

lychee (Litchi chinensis), coconut {Cocos nucifera}, avocado (Persea americanal,

tangerine (Citrus reticulata), banana (Musa x paradisiaca) as well as the previously

mentioned mango and Java plum. Common ornamentals include Moreton Bav fig (Ficus

macrophvylla), pua-kenikeni (Fagraea berteriana), areca {(Chrysalidocarpus lutescens},

tiare (Gardenia taitensis), plumeria (Plumeria obtusa, P. rubra and hybrids),

shell ginger (Catimbium speciosum), rved ginger (Alpinia purpurata), c¢rofon

(Codigeum variegatum var. pictum) and ti (Cordyline terminalis and vars.).
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Along the fringes of agricultural ﬁields, in fallow areas and along road-
ways, several wayside species are common. These include Hilo grass (Paspalum

conjugatum), sensitive plant (Mimosa pudica var. unijuga}, thimhleberry (Rubus

rosaefoliug), maile pilau (Padaeria foetida), spiny amaranth (Amaranthus

spinosus) and Jamaica vervain (Stachvtarpheta jamaicensis). 1In additlon, koa

hacle {Leucaena leucocephala) and paragrass are abupdant in certain areas.

Pump Sire

The proposed Pump Site, situated behind the former Waiashole Poi Factory,
is bounded by Waiahole Valley Road and Waiahole Stream and ig within the
Cultivated Areas section of the project site. However, only the most prominent
species were recorded for the Cultivated Areas whereas every species found in the
proposed Pump Site was recorded. Thus, manyv sﬁecies found in the proposed Pump
Site are not recorded in the Cultivated Areas éection.

The vegetation consist of several cultivated species and numerous adventives.

Avocado, mango, coconut, banana, wmonkeypod, ti, papava (Carica papava), taro

{(Colocasia esculenta) and red pepper (Capsicum annuum) are being cultivated.

The lawn is mostly Hilo grass which has been invaded by wayside species such

as goosegrass (Eleusine indica), synedrella (Synedrella nodiflora), buttonweed

(Borreria laevis), kyllingia (Cyperus kyllinga), drymaria (Drvmaria cordata) and

sensitive plant. Paragrass, Spanish clover (Desmodium canum), slender mimosa

(Desmanthus virgatus) and koa haole are common in the site and Guinea grass

(Panicum maximum), elephantgrass and Java plum are abundant along the stream.

Reservoir Site

The proposed Reservoir Site is situated in the forest reserve along the

jeep road at approximately 350' elevation. The vegetation can be described as

an open-canopied mixed secondary forest. The indigenous uluhe (Dicranopferis

linearis), the dominant species, forms a dense, nearly complete cover over much



5
5
e
4
[

.
g
z
:
&
EoL
&

P

I
7
Y
e
won
i

of the site. Few umbrella trees, guava, strawberry guava and Java plum of low
to medium stature and shrubby shoebutton ardisia are scattered through the uluhe.
Where the tree species form a more complete canopy, the uluhe is partially
replaced by another indigenous fern, pamcho. Along the roadside, pamoche,

shoebutton ardisia, Koster's curse {Clidemia hirta) and lantana (Lantana camara)

become more abundant. The only other species present in the site are hala and
guava,
Intake 3ite

The proposed Intake Site is situated in a ravine dominated by a closed forest
of kukui and mountain apple. Few species are found in the dense shade created
the the dominant trees. Guava, shoebutton ardisia, 'awapubi kuahiwi and pi'oi
are occasional in the site and Koster's curse, ie'ie, pdpala-kepau (Pisonia

umbellifera), thimbleberry, basketgrass and 'ape (Alocasia macrorrhiza) are

uncommon or rare. Ferns present in the site include Cyclosorus parasiticus,

Blechnum occidentale, Vandenboschia sp. and ‘ekaha (Asplenium nidus). Despite

being situated well outside the highly disturbed areas on the valley floor, the
vegetation in the proposed Intake $ite is predominantly exotic, The only native

species recorded were papala‘képau, 'ekaha and Vandenboschia.

Conclusion

The vegetation in the project site consist of agricultural crops, cultivated
species, naturalized and wayside species and forestry plantings. The most commen
species are mango, Java plum and umbrella tree. Once cultivated, these specieas
have now become naturalized throughout much of the project site as well as in
the fringe arveas. Guava and strawberry guava are also widespread. Most of the
forestry plantings are restricted to the end of the south fork of Waiahole Valley
Road. Four species that have been used for reforestation are now common in many

sections of the project site. These are the small-flowered vitex, shoesbutton
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ardisia, albizia and umbrella tree.

Only 14 native species were recorded. Of these only hala and pamoho were
found to be widespread. Uluhe, ie'ie, 'akia and kidkalaioa were present in the
Uncultivated But Arable Land and the Fringe. The remainder of the native species
were restricted to single sections of the project site. No propoesed endangered

species were found.

FAURA
Eight species of birds were encountered in the project site., The red vented

bulbul (Pycnonotus cafer), Kentucky cardinal (Richmondena cardipalis), Japanese

white-eve {Zosterops japonica japonica), Brazilian cardinal (Paroaria coronata),

barred dove (Geopelia striata striata) and common mynah (Acridotheres tristis

tristis) were commonly observed in the Cultivated Areas, Uncultivated But Arable
Lands and in areas immediately adjacent to the project site. The red vented
bulbul, Kentucky cardinal, Japanese white-eye and shama thrush (Copsychus
malabaricus) wers observed in the vicinity of the proposed Reservoir Site and

on the c¢liffs beyond the proposed Intake Site. A single wigratory species, the

Pacific golden plover (Pluvialis dominica fulva) was observed in a grassy field

along the south fork of the Wailahole Vallev Road.

Although perhaps common te rural and agricultural regions, no rats or
mongoose were seen. Pigs (Sus scrofa) are apparantly commen in the mountains
to the south and west of the project site as several hunters with dogs were
encountered along the south fork of the Walahole Valley Road. In addition,
pig wallows, rooting and tracks are common along Waiahole Stream especially in

mountain apple groves and at the proposed Intake Site.
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CHECKLIST OF VASCULAR PLANTS

F  Families are listed alphabetically within each of four groups: Pteridophyta
{Ferns and Fern Allies), Gymnospermae, Monocotyledonge, and Dicotvledonae.
Genara and species are arranged alphabetically. Taxonomy and nomenclature of
pteridophytes follow Wagner's unpublished Checklist of Hawaiian Pteridophytes
and the taxzonomy and nomenclature of flowering plants follow that of St. John
{1973). Hawaiian names used in the checklist are in accordance with St. John
or Porter (1972).
For each species the following information is provided:
1. Scientific name.
2. Common name or Hawaiian name when known.
3. Status of the species. The following symbols are employed:
E = endemic to the Hawaiian Islands, i.e., occurring naturally nowhere
else in the world.
I = indigenous, i,e., native to the Hawalian Islands but also cccurring

naturally elsewhere.

X = exotic, i.e., plants introduced after the Western discovery of Hawalli.

P = Polynesian introduction, i.e., plants brought by the Polynesian
immigrants previous to Captain Cook's discovery of Hawali.
4, The presence of a particular species within each of the six sections of

the project site is indicated by a plus (+) sign. The six sections are:

UA = Uncultivated But Arable Lands
F = Fringe Areas

€ = Cultivated Areas

P = Proposed Pump Site

R = Proposed Reservoir Site

I = Proposed Intake Site
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WAiAHOhE AGRICULTURAL PARK
PLANT SPECIES CHECKLIST
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Scientific Name Common Name Statusg UA' F P
PTERIDOPHYTA
ASPIDTACEAE
Cyclosorus parasiticus (L.,) Farwell X + -
ASPLENIACEAE
Asplenium nidus L. 'Ekaha I - - -
BLECHNACEAE
Blechnum occidentale L. X - - -
DAVALLIACEAE
Nephrolepis exaltata (L,) Schott Pimoho I + -+
GLEICHENIACEAE
Dicranopteris linearis (Burm.) Underw. Uluhe I +  + -
HYMENOPHYLLACEAE
Vandenboschia sp. E - - -
LINDSAEACEAR
S§phenomeris chinensis (L.) Maxon ex Xramer Pala'a I + - -
POLYPODIACEAE
Microsorium scolopendrium (Burm.) Copel, Laua'e X +  F -
GYMNOSPERMAR
ARAUCARIACEAR
Araucaria sp. X - e -
CUPRESSACEAE
Cupressus sp. X + - -
MONCCOTYLEDONAE
ARACEAE
Alocasia macrorrhiza (L.) Sweet "Ape P - - -
Colocasia esculenta (L.) Schott Taro P - -
Xanthosoma sagittifolium (L.) Schott p:d - -

[t
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PLANT SPECIES CHECKLIST ~2-

Scientific Name _ Common Name Sfatus UA F C P R I
COMMELINACEAL

Commelina diffusa Burm. f. Honohono b4 + - - + - -
CYPERACEAE

Cyperus kyllinga Endl. Kyllinga X - - - + - -

€. rotundus L. Nutgrass X% 4 - + - - -
DIOSCOREACEAE

Dioscorea bulbifera L. Pitoi P - o - - - e
GRAMINEAE

Andropogon virginicus L. Broomsedge X + + - - - -

Bambusa vulgaris Schrad. ex Wendl. var. vulgaris Feathery bamboo X

Brachiaria mutica (Forsk.) Stapf Paragrass X + - 4+ o+ . -

Coix lachryma-jobi L. Job's tears X + 4+ - - -

Eleusipe indica (L.) Gaertn. Goosegrass b - - 4+ - -

Melinis minutiflora Beaguv. Mosassesgrass it -+ o - - - -

Oplismenus hirtellus (L.) Besauv. Basketgrass X + + - - -

Panicum maximum Jacq. . Guinea grass X - - + 4 - -

Paspalum conjugatum Berg. Hilo grass X - - + 4+ . -

Pennisetum purpureum Schumach. Elephant grass X + - -+ - -

Phvilostachys sp. Bamboo X + . - - -
LILIACEAE

Cordyline terminalis (L.) Kunth Ti p~ - .+ -
MUSACEAE

Heliconia spp. Heliconia X - - 4+ . - -

Musa x paradisiaca 1. Banana X - + - -
PALMAE

Chrysalidocarpus lutescens (Bory) H. Wendl. Areca b4 - - &4 . - -

Cocos nueifera L. Coconut P - - o} - -

Livistona chinensis (Jacg.) Mart. Chinese fan palm X - - - - -
PANDANACEAR

Freyeinetia arborea Gaud. ie'ie E + + - - - +

Pandanus sp. hala INED) + 4+ 4+ + 4+ -
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PLANT SPECIES CHECKLIST -3~

Scientific Name Common Name Status
ZINGIBERACEAE

Alpinia purpurata (Vieill.) K. Schum. Red ginger X -

Catimbium speciosum {(Werndl.)} Holttum Shell ginger X -

Dimerocostus uniflerus (Poepp. ex Peters.,) K. Schum. Canagria X +

Hedychium coronarium Koenig. in Retz. White ginger X +

t, flavescens Carey in Roscoe Yellow ginger X +

Zingiber zerumbet (L,) Roscoe 'awapuhi kuahiwi P - +

DICOTYLEDONAE

ACANTHACEAE

Thunbergia alata Bojer ex Sims Black-eyed Susan X + -
AMARANTHACFAE

Amaranthus spinosus L. Spiny amaranth X - -
ANACARDIACEAE

Mangifera indica L. Mango X S

Schinus terebinthifolius Raddi Christmas berry X S
APOCYNACEAE

Plumeria obtusa L. Singapore plumeria X - -

P. rubra L. Red plumeria X - -
ARALIACEAE

Brassaia actinophylla Endl. Umbrella tree bd + o+
BIGNONIACEAE

Spathodea campanulata Beauv, African tulip X + -
CARYOPHYLLACEAE

Drymaria cordata (L.) Willd, ex R. & S. Drymaria X - -
CASUARINACEAE

Cagsuarina equisetifolia Stickm, Common ironwood X +  +
COMPOSITAE

Ageratum conyzoides L. Ageratum X + -

Bidens pilosa L. var. pilosa Spanish needle X + -

Emilia javanica {(Burm. [.) C.B. Robins. Red pua-lele X - -
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PLANT SPECIES CHECKLIST ~&-

Scientific Name Common Name Status UA F C P
COMPOSTITAE

Pluchea odorata (1L,) Cass. Pluchea X + - . -

Synedrella nodiflora (L.} Gaertn, Synedrella X - -~ - +
CONVOLVULACEAE

Ipomoea alba L. Moon flower X + - -+

I. congesta R. Br. Koali-'awahila 1 + - - -

I. obscura (L.) Ker-Gawl. ¥ + - -
DILLENIACEAE

Billenia indica L. Elephant apple X - - -
EUFPHORBIACEAE

Aleurites moluccana (L.) Willd, Kukui P S S

Codiaeum variegatum var. pictum (Lodd.) Muell,- Croton X - ~ -

Arg.

Phvllanthus debilis Klein ex Willd. Phyllanthus weed X - - - +
FLACOURT LACEAR

Hydnocarpus sp. X + - - -
LARIATAERE

Hyptis pectinata (L.) Poit. Comb hyptis X + - - -
LAURACEAE

Persea americana Mill Avocado X - + + 4+
LEGUMINOSAE

Acacia koa Gray Koa E - + - -

Albizia falcataria (L.) Fosb. X + + - -

Caesalpinia wajor (Medic.) Dandy & Exell. Kakalaioa I + o+ - -

Canavalia cathartica Thouars Mauna~loa X + - - -

C. ensiformis (L.) DC. Jack bean X + - - -

Desmanthus virgatus (L,) Willd, Slender mimosa X - - -+

Desmodium canum (Gmel.) Schinz & Thell. Spanish clover X - - + 4+

Leucaena leucocephala (Lam.) de Wit Koa haole X - + o+

Mimosa pudica wvar., unijuga {Duchass. & Walp.) Sensitive plant X - - + o+

Griseb,.
Mucuna gigantea (Willd.) DC. Ki'e'e I + . - -
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Scientific Name Common Name Status UA F C P R I
LEGUMINOSAR

Samanea saman (Jacq.) Merr. Monkevpod X + - - + - -
LOGANTACEAE

Fagraea berteriana Gray ex Benth. Pua-kenikeni X - - + - - -
MALVACEAE

Hibiscus tiliaceus L. " Hau I + - - - - -

Malvastrum coromandelianum (I1.,) Garcke False mallow X + - - - -
MELASTOMATACEAE

Clidemia hirta (L.,) D. Don Koster's curse X S -+ o+
MORACEAE

Artocarpus altilis (Parkins. ex Z) Fosb, Rreadfruit P - - + - - -

Cecropia peltata Sandmark Trumpet tree X - - - - -

Ficus macrophyila Desf. Moreton Bav fig bt - - + - - -

F. microcarpa L. £. Chinese banyan X - - - - -
MYRSINACEAE

Ardisia humilis Vahl Shoebutton ardisia X + + - - + +
MYRTACEAE

Fucalyptus eitriodora Hook. in Mitchell Lemon-scented gum X T - - - -

E. robusta Sm. Swamp mahogany X - + - - - -

Fugenla cumini {L.) Druce Java plum X + o+ + o+ -

E. dombeyi (Spreng.) Skeels Brazilian plum X + - - - - -

£. jambos L. Rose apple ¥ + - - - - -

E. malaccensis L. Mountain apple P - g - - - +

Melaleuca leucadendra (Stickm.) L. Paper bark ¥ o - - - -

Psidium cattleianum Sabine var. cattleianum Strawberry guava X -+ o - - 4 -

F. guajava L. Guava X + o+ - +

Tristania conferta R. Br. in Afit. £. Brush box X - . - - - =
NYCTAGINACEAER

Pisonia umbellifera (J, R. & G. Forst.) Seem,. Pidpala-kepau E - - - - - %
OXALIDACEAE

(xalis corniculata L. Yellow wood sorrel X - - - + - -
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Scientific Name Common_ Name Status UA _F C P
PASSTFLORACEAE

Passiflora edulis f, flavicarpa Deg. Yellow liliko'i X T =

P. laurifolia L. Yellow water melon X - -
ROSACEAE

Rosa hybrids Rose X - - -

Rubus rosasfolius Sm, Thimbleberry X - -+
RUBIACEAE

Porreria laevis (Lam.) Griseb. Buttonweed X - - - +

offea arabica L. Arabian coffee X + - -

Gardenia taitensis DC. Tiare X - - + -

Morinda citrifolia L. Noni P - + -

Paederia foetida L. Maile pilau X +
RUTACEAE

Citrus reticulata Blanco Tangerine X - - +
SAPINDACEAE

Litchi chinensis Sonn. Litchi X - - +
SOLANACEAE

Capsicum annuum L, Red pepper X - - - +
THYMELIACEAE

Wikstroemia vacciniifolia Skottsb. "Akia E e o - -
VERBENACEAE

Lantana camara L. Lantana x - + -

Stachvtarpheta jamaicensis (L,) Vahl Jamaica vervain X + - -

Vitex parviflora A. L. Juss. Small-flowered vitex X + - -

AR,
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This paper presents the results of a brief archseological
reconnaissance and review of 1literature concerning Waiahole
Valley, 0Oahu. Our purpose was to determine the presence or
absence of archaeological and historical values which might be
affected by implementation of the waiahole Valley Agricultural
Park project, and to present recommendations for any further
investigations that might be necessary.

In 1940 Handy reported on the status of native agriculture
in the valley:

"There were formerly terraces throughout the sea-
ward lowlands of Waiahole, some in swampy lands
but most of them irrigated from Waiahole Stream.
Groups of terraces adjoining Waikane were planted
in 1935. The land south of the stream and inland
from the highway has reverted to swamp. Some Kku-
leana a short way up the main stream, beyond its
Junction with Waianu, are cultivated by Hawaiians
living in the lower valley; there was also a siz-
able terrace section planted in taro about half a
mile up Waianu in 1935. Formerly taro was plant-
ed in terraces at least a mile farther inland a-
long both the north and south branches of Walanu;
and small terraces used to extend along Waiahole
up into what is now forest reserve" [Handy 1940:

95}-

Kikuchi [1964] reports on a bhrief field excursion into the
valley to look for archaeological sites:

“The entire length and width of the wvalley was
once extensively terraced into taro patches,
lo'i, and was irrigated by a network of ditches,
guwai, of which only makal or seaward sections of
Wai-anole are still maintained. Traces of aban-
doned taroc plots and ditches can be readily dis-
tinguished along the paths and inland trails.
Wai-ahole and Wai-anu streams are the sources of
the fresh water used to irrigate the taro lands.
Low dams were thrown across the streams to back
the water into ditches which were of higher ele-
vation than the stream beds. Evidence of these
dams are still seen in some parts of the valley."

"At several upland places in the overgrown
fields, there were stone remains suggesting the
presence of house sites and possibly a corral for
cattle or horses.”



Kikuechi also reports surface finds of artifacts along the
entire length of the wvalley. One locality, consisting of =2
concentration of flakes, chips, adze blanks, a slingstone, an
'ulumaika, a portion of a grinding stone and a complete tanged
adze was found in a recently bulldozed field and designated as
Site OW-1. A second site, designated OW-2, was an adze quarry
situated on a ridge leading to Puu-Kuolani, and a third [OW-3,
also an adze quarryl], was found on a slope adjacent to Site
OW.2, Unfortunately, Kikuchi did not include a map with his
report, so our plots of the site locations are only approximate,

OQur most useful source of information about the valley was
a map dating from the 1890s on file at the Survey Office of the
State of Hawall. This shows the locatlons of numerous old ku-
leana, place names and structures (including grass houses] and
identifies specific crops that were being grown in various
agricultural plots. we have placed on this map certain rele-
vant quotations from Handy and Kikuchi, locating each in the
approximate area to which the quotation is referring, and are
including it as a part of this report.

The map indicates a settlement pattern characterized by a
primary concentration of population in the lower valley flat-
lands and near the coast. Holdings are alsc located inland
along the major watercourses and become less frequent as the
streams become restricted by the adjacent hillsides. Kuleana
not located near a natural water source are serviced by auwai,
one of which extends for nearly the entire length of the val-
ley. Handy comments that certain of these inland patches were
being cultivated by lower valley residents, a situation which
possibly reflects a long-standing pattern of land utilization
in the valley.

We have also roughly plotted the proposed construction
areas on this map fallowances should be made for discrepancies
due to inaccuracies in the 18%0s versionl}. Solid red coloring
indicates those areas in the middle and upper valley which have
a nearly 100% probability of containing information of archaeo-
logical value. These consist primarily of old kuleana, auwai,
and agricultural areas which with virtual certainty can be said
to have been wiilized during the prehistoric period. The en-
tire area on the ocean side of the ticked red line contains so
many tightly-clustered kuleana that to have colored them would
have obscured valuable detail, but 1t should be considered
equally as sensitive as the colored areas. Uncolored areas are
felt less likely to have archaeological remains, but the possi-
bility is present nonetheless,

The two adze quarries noted by Kikuchi on the ridges adja-
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cent to Puu Kuolani [Sites OW-2 & 31 and some house sites near
the ocean which had been placed on the State Register of His-
toric Places [Site 1086], are outside of any construction zones
and will not be disturbed by the Agricultural Park project.

The only surface remains observed during our field inspec-
tion consist of an abandoned system of taro terraces in the
vicinity of L.C.A. 10230, near the complex which includes the
100,000 gallon reservoir. Other such systems are to be expect-
ed in similar environmental situations, that is to say, flat
alluvial terraces adjacent to streambeds.

Based on both the literature search and the field inspec-
tion, it is safe to say that the entire valley of waishole is
probably eligible to the State and National Registers of His-
toric Places as an archaeclogical district. This is based on
the criterion that it contains widespread evidence of former
pccupation and utilization, and therefore has the potential for
providing valuable information regarding virtuslly every aspect
of the aboriginal Hawaiian way of life.

/ It is our recommendation that a determination should be
made as to which particular parcels of land will be impacted by
the waiahole valley Agricultural Park, that these be clearly
indicated on the ground and then subjected to an intensive
archaeological survey. Because of the high probability that
alluviation has buried valuable archaeological materials, test
excavations sould be included in order to determine the natfure
of sub-surface deposits. In addition, an intensive literature
search should be conducted to take advantage of additional
written materials on file at the State of Hawaii archives. A
report should be prepared defining areas of archaeological and
historical significance and presenting recommendations regard-
ing procedures for mitigating any adverse affects presented by
the project. It is important that all research and mitigative
measures be coordinated with the State Historic Preservation

O0ffice on a continuing basis.



e

Handy, E.

1940

Handy, E,.

1972

Kikuchi,

1984

References

S. Craighill

The Hawaiian Planter. volume 1I. Bernice P. Bishop

Museum Bulletin No. l161l. Honolulu.

S. Craighill and Elizabeth Green Handy

Native Planters in 0ld Hawaii, Their Life, {fore, and
Environment, Bernice P. Bishop Museum Bulletin No.

233, Honolulu.

William

"Archaeological Sites in Wal-ahole Vvalley, OQ'ahu."
News from the Pacific, Vol. 15, No. 1. Anthropo-
locgical Society of Hawaii., Honolulu.




e

sy

i ARCHAECLOGICAL RESCUERCES
IN WAIABOLE VALLEY

.
' An Archaeological Reconnalissance Survey
. for Waiahole Valley Agriculifural Park

-

¢

£ District of Ko'olaupoko, Island of O'ahu

Prepared by
M.J., TCMONARI-TUGGLE

For

M & & PACIFIC, INC.
donolulu




}gf"‘:
4
k.

s

ey

T ERanedy

EXECUTIVE SUMMARY

An archasological reccnnaissance survey of portions of
Waiahole Valley, district of Ko'olaupoko, island of Q'tahu,
was carried out in November 1982, as part of environmental
studies on. the impact of Waiahole Valley Agricultural Park
(Hawaii Housing Authority, State of Hawaii) development.
Four areas of the valley were gelected for survey, which was
done by four persons over a six-day period.

Twenty-eight sites were found, 19 in the area around the
3unctlon of Waiahole and Walanu Streams, one in the small
gulch along the northern boundary of the valley, five along the
low escarpment behind the coastal flat north of Waizhole Streanm,
and two along the bed of lower Waizhole Stream.

Archaeological sites found in this survey represent human
occupation in the valley, spanning traditional Hawaiian
times to the early 20th century, and include residential
areas, possible stone toel manufacturing workshops, and
numerousg agricultural features reflecting both Hawalian tarc
cultivation and historical rice irrigation agriculture.

One site, 50-80-10-3512, is a buried culturszl deposit
which has been exposed in a cut bank of Waiahole Valley Road,
just mauka of the Walanu Stream crossing. It contains
considerable evidence for Hawaiian occupation, including
firepits and artifactual material. A wood sample from a
firepit has been tentatively identified as koa (Acacia koa},

a native forest tree extensively used by Hawaiians for

a variety of purposeg. There are no examples of thig tree

type in the vicinity of the site, suggesting some antiquity for
the cultural deposit.

(See Sectlion I for a summary of the settlement and land
use history of the valley, which is used as a framework for
interpreting and evaluating the historical significance of the
archaeological sites. Section II presents a summary of survey
results, with discussion organized by survey parcels.)

Recommendaticns for the disposition of archaeologiecsal
gites are made in the context of preliminary evaluations of
gite significance, which are based. on three frames of reference:
research potential, cultural value, and public value (see
Section III). Recommendations are separated into general and
specific categories: the formér addresses long-term responsibilities
for managing archaeological resources in the valley, the latier




are directed toward immediate plans for infrastructure and
farmlot development.

General recommendation 1: development of a management
plan for the archaeological resources in Waiahole;
the plan should include an inventory of known
archaeological and documentary resources, a discussion
of archaeoclogical/scientific concerns and their
relevance and applicability to management concerns,
and & projection for the kinds, amounts, and
scheduling of necessary work for resource
conservation and mitigation.

General recommendation 2: continuing archasoclogical
reconnalsgance survey to ascertaln a mors
comprehensive view of the sxtent and nature of the
resources in the valley.

General recommendation 3: ©postpone nomination of the
entire valley to the National Register of Historic
Places (which was recommended in an earlier survey)
until further survey and evaluation of site
preservation in the valley has been completed.

Specific recommendation 1: all siftes located within
or at least 100 ft from the center line of the proposed
Wailahole Valley Road should be further examined in
detail. During construction of the roadway and
associlated utilities, monitoring by a qgualified
archaeologist should be undertaken.

Specific recommendation 2: monitoring by a qualified
archaeologist should be carried out during
waterline installation along Waiahole Homegtead
Road.

Specific recommendation 3: all sites falling within
parcels to be awarded through the agricultural
park development should be examined further, as
listed in Table 8.

Specific recommendation 4: 1in areas where the present
level of use is maintained, no further work is
necessary. However, at the time that the level of
use 1s intensified, a2 reassessment of this
recommendation 1s necessary,.

Specific recommendation 5: two sites, 50-80-10-3505
and 50-80-10-3506, are reccmmendsd for preservation
within a buffer zone of at least 50 feet.

g

Ei’-i
2
s

.



e —

B

Sy

fag
4
3
g
4
o

roEE

rmprir:

The appendices include detailed descriptions of all
sites, National Register of Historic Places nomination
forms for seven sitses which have been evaluated as having
exceptional significance, and an outline for a culfural
resource management/data recovery plan.
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INTRODUCTION

: An archaeological reconnalissance survey of portions of
e Waizhole Valley, Ko'olaupcko district, island of Q'ahu
(Figure 1), was conducted for the Hawaii Housing Authority,
through its engineering consuliant, M & E Pacific, Ine. A
total of 28 sites and site localitfies were ldentified in
the survey.

z?: The scops-of-work for the archaeclogical survey included
the following tasks:

s

1) inventory of archaeoclogical resources in four
parcelsg in Walahole Valley, which would involve
both archival research and field survey:;

2) evaluation of significance of any located
archaeological rescurces; and

3) documentation of any significént rssources
threugh completion of National Register of
Historic Places nominaticon forms.

Completion of task 1 involved archival research and
field survey. Archival research focused on land use and
settlement changes in the valley, as these two topics lend
themselves to the kinds of data which archaeclogical
investigations produce. Further, research on historical
changes are helpful in interpreting the impacts on (and
therefore, the potential preservation of) prehistoric sites
and in examining and evaluating the significance of 19th
and 20th century archaeoclogical resources. :

Although lard rscords and hisgtcerical maps and aerial
photographs were specified as research sources, other
documentary sources, including 19th century government records,
almanacs and business directories, Journals and popular
magazines, scholarly papers, and archaeological and historical
reports, were also checked® The historiecal summary is
presented in Section I.

Field survey was carried out by four persons over a
six~-day period from 1 to 5 November and on 72 November 1982.
The archaeological consultant spent an additional day with a
University of Hawaii-Manca class, on a fileld trip to relocate
two previously identified adze quarriss in the valley. Survey
methodology and results are detailed in section II.

i (1963) was an invaluable source of information for
his paper.

:

*Mis
fo

3 s

ag
T,



aa e e

T mons attaltg

Fage 2

NOTE: PUTS PENOTE AFPROMIMATE LOCATIONS OF ARCHAEROLOGICAL 91TES. SEE FIGURES N, 1Z, AND 14
FOR MORE PETAILED Wt MUSTRATIONS

I12LAND OF
OAHU

T KUALGA, (% AP TIOMAL BISTRICT

Kime oht. ﬁay

M- WA A NG LE

HOMQLULU

R s
/ commnlt . B

WAIAHOLE )
bLHeny,

e AGRACULTURAL FARK
800 6T

e
\ W‘ZNOAKT /;-lmumnm“‘&m?_w
700 ta ’
s \/ ,)

/”V

To KANEOHE

FIGUKE 1. WALAHOLE VAL EY, DISTRICT OF {6'0LaUbogs, ISLAND OF o' AHU.



Walzhole Valley Archasology

Ar
Introduction

-~

Page 3

Task 2, the evaluation of significance, was based on
eriteria established for the National Hegister of Histeric
Places, as well as on a more general, three-part scale of
values (research, cultural, and public}., These criteria
are discussed in Section IIl on rescurce significance. A
statement on the significance of archaeological rescurces
in Waiahole Valley in general and of selected sites in
particular is also presented.

Section IIT also includes recommendations for additional
archaeclogical activity in the wvalley. The need for further
work 1s discussed in terms of current problems in Hawaiian
archaeclogy and the potential for adverse impact on significant
gsites from continuing development.

Descriptions of sites and statements on site significance
are detailed in Appendix I.

Task 3, which is the documentation of significant resources
by means of the National Register of Historic Places nomination
ferms, 1s completed and presented as Appendix IV,
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Section 1
WAIAHOLE VALLEY: ENVIRCNMENT AND A BEIEF HISTORY

The vaiiey and ghupua'a of Waizhole lies at the northern
end of Kane'ohe Bay, which is a dominating physiographic
feature on the windwsrd coast of O'ahu (Figure 2). Kualoa
Point and Mokapu Peninsula define the northern and southern
extremities of the bay. The region between can be divided
intc three sub-zones, which are marked by low ridges
projecting from the Ko'olau pali to the bay.

The northern sub-area, of which Waiahole is a part,
consists of small valleys which are fronted by a narrow
coastal strip. Lowlying areas are characterized by alluvial
floodplain deposition, which at the valley mouths overlie
lagoonal, peat, or muck bases (Trembly 1982, based primarily
on USDA 1972).

. The middle sub~zone is similar to the ncrth section in the
presence of floodplains and former lagoon, muck, or peat, but
it has a greater occurrence of ¢ld alluvium or colluvium. In
this sub-zone, the coastal flat is broader and the valleys

are wider and shallower than the area to the north.

The third sub-zone encircles the southern embayment of
Kane'ohe Bay. This area is characterized by a high occurrence
of old alluvium and colluvium, with relatively little
floodplain development. Streams emanate from shallow and not
well-defined valleys at the base of the Ko'olau range and
cross a broad coastal plain.

Handy and Handy (1972: 452) describe this ccastal plain
and the mud-flat ghoreline of the bay as distinguishing
features of the Kane'ohe Bay region, dszerentlatlng it from
the "mountain-sheltered valley land" of Ko'olauloa district
to the north. The northern sub-zone, then, with its narrow
coastal flat and well-formed valleys, is transiiional between
the two regions.

It is in this regional context that the following
discussion of Waizhole Valley is presented.

The Fnvironment of Waiahole Valley

Waighole Valley is three miles deep and approximately
three~fourths of a mile wide. It is defined by the high cliffs
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of the Ko'olau range to the west and by low ridge spurs fo
the north and south. A narrow coastal flat fronis the valley.

Mivagi (1963: 7) divides the valley into five physiographic
micro-surface regions (valley head, southern spur, lowlands,
undissected terrace, and dissectied terraces), of which the
lowlands and the undissected terrace are of primary concern
in the present survey (see Figure 2)

The lowlands front the ccast and extend inland approxi-
mately 2.6 km (8,200 ft) following the course of the primary
drainages, Waiahole and Walanu Streams. At the coast, the
gradient is 0 to 4 percent but this increases inland. Much
of the lowlands is swampy, poorly drained, and subject to
flooding during severe storms (Miyagi 1963: 14).

Trembly (1982: map 4) categorizes this zone as floodplain
and drainageway, with the lower Waizhcls Stream drainage
consisting of alluvial depesit over lagoon, muck or pest. She
interprets the lower area as the result of a delta-like
sedimentation process (1982: 24}.

Vegeﬁation in 1963 (at the time of Miyagi's study) included

panicum grass in grazing areas with an overstory of Java plum,
uava, and mango; hau and false kamani grew along the coast

see Appendix III for scientific names). While this
desceription generally holds true for the areas surveyed in

1982, it should be noted that the abandonment of farm lots
since 1663 has resulted in a secondary grassland succession
in the former cultivation arsas and the encroachment of forest
growth, particularly hau, along the Dorders of farm lots.

The undissected terrace, called Kaneloa on a late 19th
century public lands map (Dove 1897), occupies the middle of
the valley, north of Waiahole Stream and mauka of Kamehameha
Highway (see Figure 1). It rises azbove the lowlands, with an
escarpment ranging from 1.6 m (5 £t) high at the southeast end
to 9.5 m (30 ft) at the northwest end. The slope of Kaneloa
rangss from 3 to 8 percent (Miyagi 1963: 15).

Trembly describes this zone as clay on alluvial fans and
talus slopes (1982: map 4).

Vegetation is characterized as an open forsst with
shrubs; the overstery is primarily Java plum and guava, with
some koa hacls, Java olive, and pandanus {Miyagi 1963: 50-51).
Much ¢f Xaneloa has Deen modezedvln historical times by
residences and truck farms,

Mivagi (1963: 45) notes that rainfall records for WaiZhole
Valley were begun in 191¢., The minimum annusl figure is 87"

1

R T M D I 0,

A T AP T AT



o
¢
5
:
0

Waiahole Valley Archaeoclogy
Section I. Background
Page 7

(1953); the maximum annual figure 1s 235.09" (1938). The
annual average (as of 1943} 1is 150". During the periocd of

the present survey, there was only one day cf heavy rains

{out of a total of =ix days), although the ground and vegetation
were usually wet in the mornings.

At the time of the construction of the Waiahole Water
Tunnel in the early 1900s, Waishole (along with Waikane,
Kahana, and Punalu'u Valleys) was a part of the greatest
water supply-producing area on O'ahu (Larrison 1976: 81). The
only stream flow measurement taken before the tunhel disruptsd
the natural regime was in 1912, when the average daily discharge
at the gauging station near the Forest Reserve boundary was
24 cubic feet per second. Between 1956 and 1958, the average
daily discharge was 10 cublc feet per second. Two of the
three springs feeding Waizhole Stream were depleted by the
tunnel (Miyagi 1963: 17-18).

Thus, Waizhole Valley can be generally characterized as
a small but Jush environment, which combines the assets of
windward valleys such as those which were_highly cultivated in
wet taro by Hawaiians of long ago (e.g. Falawa, Moloka'i,
Hanalei, Kaua'i, and Honokane Nui, Hawai'! 1), with the advanuages
of the protected marine situation such as Kane'oche Bay provides.
The coastal flat offered Hawalians an additional agriculiural
area for tarc cultivation and the Kaneloa terrace provided
more land for dryland crops and resgidences

A Brief History of Settlement and Land Use

Documented references to Waiahole exist only from the
period following Western contact in the late 18th century, but
legends and archaeology suggest a much longer occupation in
the valley.

Although there has not been any chronology-producing
archasological work done in Waiahole®, investigations at
Kahana Valley in Ko'olauloa to the north (Hommop and Bevacqua
1972) and at Kane'lohe to the south (Ranndahl 1979) suggps*
the areas alcng this coastline may have been utilized from at
least the 17th century. Burial salvage work at Mokapu Peninsula
(Davis st al 1976) yielded hydratlon—-¢nd dates from the 13th
century, and further south, at Xawainui Marsh (Kelly and Clark
1980; Allen-Wheeler 1981) and Bellows Beach (Pearson et al 1971;
Cordy and Tuggle 1976}, the chronoloéy is pushed back to the
AD BOOS and 400s (the earliest dates for human cceeupaticon in
Hawai'i),

* Two reconnaissance surveys have been carried out: Griffin
and ﬁylekﬁ9/4;ana Chiniago (1982). Neither reported any
sites., Kikuchi (1964) reported on a brief survey in which

two adze guarries and an artifact scatter (in a plowed field)
wers locatad.
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Legendary references to Wailahole suggest that agriculturs
was being practiced in the valley in the AD 1600s {calculated

genealogically at a rate of 25 years/generation). TFor exanple,

the warrior Xuapunchu is said to have dug up and burned the
taro from a patch of four acres (Kaehusea 1865, in Sterling
and Summers 1978: 183). TFornander {(19146: 222), in a variation
of the same story, notes that because Kapunchu (his spelling;
used the taro for firewood, "the saying, 'the hard tarc of
Waiahole,' is known from Hawaii te Niihau.®

Other resource-related activities are passed on in
Waiahole stories recounted by Paglinawan (1964: 2-5):
watercress collecting in Waianu Stream, ‘'opae-kuahiwi
(Atya bisulcata or Oritmannia henshawilecatching in Waiahole
Stream, and fishing for ’'amalama {Mugzil cephalus) and
awa (Chanos chanos% in Kane'ohe Bay.

The earliest documentation of land use and settlement in
the valley is the Land Commission Award records of the
mid~19th century During this period, the traditional land
tenure systenm of ste«ardsth was replaced by a Western
aystem of fee simple ownership. Commoners were given an
opportunity to claim the land on which they lived and farmed.
In Waiahole, a total of 53 such awards were granted. Four
'11i grants (of more than ten acres) were awarded to konohiki.

The kulezna awards to commoners were spread out along
the banks of the valley streams, from the coagt to
approximately 2.7 km (2.3 miles) inland (Figure 3). Some
parcels were situated on the Kaneloa terrace and along the
bage of the southern spur near thes ocean.

In general, the parcels along the stream edges were
used for irrigated taro cultivation. The kula parcels were
planted in a variety of crops, including potatoes, melons,
sugar cane, ‘'awa, and bananas. Houses were usually located
wmtn the kula farms and described as being "separate and
not ?nc 1osed" (from Land Commission Award claims and testimo-
nies ;.

_ Awards in the upper gulches and in the delta area of
Waiahocle 3team did not have kula parcels.

Within twenty years, however, subsistence agriculture
wag Supplanted by commercial rice growing. Thrum (1876: .L8)
writes that the rice industiry took off with the decline of
whaling in the early 1860s, and with such enthusiasm in some
cages that good taro was pulled up and terraces replanted in

ther legends and tr
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This industry made a tremendous impact on land use and 3
settlement in Walahole Valley, which was one of the primary rice
growing areas in the islands throughout the industry's 1ife
gpan. Many tarc fields were converted to rice cultivation, £
and Miyagi (1963: 109) notes that rice farmers brought new :
areas into irrigated cultivation through the congtrucition of
more canals, particularly those which crcssed the top of the
Kaneloa terrace,

S

For example, in 1859, a survey of Land Grant 2703: 2
showed taro cultivation on the coastal flat portion of the i
rant parcel and kula or dry farming on the Kaneloa portion 3
Makalena 1859). By 1878, the coastal portion was largely
under rice cultivation (Brown 1878) and by 1897, a poriion

of the kula parcel was alsc under irrigation (Figure 4).

Population, which had been on the deciine since the
early 1800s, began to rise with the influx of farm laborers
(for both rice as well as sugar which was being developed to
the south).

e

Bowser (1880: 484), on a tour of O'ahu, ncted "nc less
than six rice plantations...rented by Chinamen" in Waiahole.
In his "Alphabetical Index cof Landowners, Planters, Government
Officers, Professional and Business Men, and of All White i
Residents" {1880: 4-127), he lists nine rice planters, cne
rice miller and planter, and three farmers, with 227 acres
under rice cultivation and 12 acres under unspecified : v
cultivation (Tabls 1}. g%

The resident missionary for the district of Kc'olaupoko .
reported: :

Considerable effort has been made to induce the
natives to be more indusirious to cultivate the
soil and particularly to try tec the cultivation

of rice...Foreigners too have bhegun the culture

of rice in this district extensively and it was
hoped their example would stimulate the natives to
cultivate their own lands, but nmost of them choose
t¢ hire themselves to the foreigners at low wages
and put their lands in the hands of the foreigners
for a few dollars rather than cultivate or improve
themselves {(Mission Station report 1862: 1, in
Devaney et al 1976: 49).

It would appear by the names in Bowser's list of rice
planters (seven Chinese and two Caucasian) that the native
Hawaiians of Waizhole may have been 1ittle different from
gslsewhere in the district,
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Taeble 1.

LIST OF PLANTERS AND LANDOWNERS 3
IN WAIAHOLE VALLEY, 1880 f
(from Bowser 1880)* '

TOTAL ACRES

NAME OCCUPATION OWN RENT ACRES CULT.
Cullen, 3. Rice planter be 300 20
fogo, John Farmer X 5 5
Gleeson, Jno Rice planter X G0 15
Hoy Ah Rice planter X 15 15
Hoy Wah Rice planter X 30 30 !
Mana Ah Rice planter b4 10 10 :
Pana Ah Rice planter X 17 17 v
Papa, D. Farmer b's b 4 é%
Seu Ah Rice planter b 20 20 )
Swan Ah Rice planter x 40 40 1
Tryer, C. Farmer (and oversser) x 3 3 :
Wan Ah 3r. Rice miller

{(and planter) x 30 30
Wah Ah Jr. Rice planter b'e 30 30

* Compilled from "A Statistical Directory of the Hawailan
Kingdom'", pp. 298-320, and "Island of Oahu Alphabetical
Index of Landowners, Planters, Government Officers,
Professional and Business Men, and of all Wnite Residents!,
Pp. 4-127. :
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During this period, some native Hawallans remained in
control of their land and continued %o live in a traditional
style; of eight parcels ildentified as taro flelds on Dove's
1897 map, five correspond with Land Commission Awards.,. An
informant of Miyagi's told him of three grass houses with
adjacent taro fields in the upper valley which were still
occupled in the early 1900s (Miyagi 1963: 97) and the
famed photographer, R.J. Baker, photographed a Hawaiian
couple pounding pei in front of their grass house in 1922
(Figure 5).

But in general, the character of the valley settlenent

c¢hanged aleong with the use of the land. Rice mills and other

processing areas dotted the ccastal flat, plantation quarters
for laborers were located near fields, and private residences

‘dotted the lower valley.

Dove's map of 1897 identifies 54 structures in the valley.
Thirty-nine of ihem are zlustered into ten groups, of which

" seven are sgssoeiated with rice planters or processing and one

with Waiahole School®; the other iwo groups are unspecifisd.
The remaining 15 siructures occur singly; these include two
plantation houses, one grass house (along upper Waiahole
Stream), and one church (Figurs 6.

.From the turn of the century, the rice industry began a
decline which culminated with the final blow caused by the
appearance of the rice borer ingect in the late 1920s. In
Waiahole, rice fields were abandcned as esarly as 1910,
although some rice was being planted as late as 1920 (Miyagi
1963: 113).

Japanese replaced Chinese on the land during this
period and truck farming replaced rice cultivation (Miyagi
1963: 172).

During this same period (1910 to 1925), pineapple
growing underwent a rapid rise and equally rapid fall on
the windward side of O'ahu. Focused at Libbyville , the
Libby, McNiell, and Libby cannery in Kahalu'u, pineapple
cultivation took over large tracts of land. In Waizhole
and Waikane Valleys, Libby acguired leassholds fotalling 600
acres in 1912 (Devaney et al 1976: 63), and pineapple was
grown by "individual Chilnese and Japanese farmers on
moderately sloped hill lands where rice and ftaro could not
be grown"(Miyagi 1963: 115)., Farmers used a train "to haul
pineapples...from Walanole to Waikane landing...and from Waikane

kS

ide of O'ahu was
oma and 90 studsenis,
red {(Mudge 1937).

The first public school ¢n the windward
built at Waiaholes in 18832, It had twc ¢
mostly Hawailan and Chinese, were regist

[SE IO I
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FIGURE 5. POI_POUNDERS IN FRONT OF GRAS3S HOUSE.
WATAHCOLE VALLEY. Photograph by
R.J. Baker, 1G22.
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...by boat to the Libby cannery" (Armitage 1921, in Miyagi
1963: 115},

For economic reasons, the Libby cannery was closged in
1925 and producticn was shifted to the more profitable,
central O'shu operations. The closing took its toll on the
small planters in Waiahole, some of whom s%till remembered
their losses, when interviewedby Miyagi in 1963 (1963: 115).

Throughout the decades of rice, pineapple, and truck
farming, tarc continued to be grown, though certainly at
a lesser scale than pre-1%th century Hawaiian land use.
Mivagl {(1963: 108) was told by a long-time Waiahole
resident that "the farmers of the valley sent their taro
and other products to Honolulu by muleback by way of the
Pali Road as late as 1910. They started early in the morning,
sold their produce in the market and returned late in the
evening.” In 1921, a writer for Paradise of the Pacific noted
that "on the road up the valley, there 1s a real grase hut
with native Hawailans actually living therein, tending =
tarc patch by day and streoking guitars and ukuleles by
night (Armitage 1927: 48).

The Waighole Poi Factory operated continuocusly from
1904 to 19717, processing tarc from the valley as well as
from other areas (8ichter n.d.; Paglinawan, pers. comm.).
Miyagi (1963: 146) notes that in 1961, half of the taro
processed by the pol factory came from the windward O'ahu
area and half came from Kauwa'i snd Maui., The owner of
the poi factoery told Miyagi that the Kaua'l taro was a
better product btecause of its lower water content (possibly
a result of the shipping time).

Even afiter the factory closed in 1971, taro cultivation
continued. It exists at present in two large fields of
numercus patches (Figure 7), which, with truck farms producing
bananasg, papayas, sweel potatoes, and other vegetable crops,
help +to maintain the rural atmosphere of the valley.

Large nurseries occupy the coastal flat bestween
Kamehameha Highway and the Kaneloca escarpment. Some cattle
and horse grazing is also taking place. HResidences line
the main and northern segments of Waishole Valley Road and
cluster in the Wailahole Farm Homesteads area along the base
cf the southern spur.

Waighole Valley gained its securs place in island history
as the site of the Walahole Water Tunnel, which %tapped the
rich water resources of the XKo'olau range and carried then
to the parched sugar fields of Ewa. Taking water from Kahana
and Waikane Valleys as well as Walahole and Waianu gulches,
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it was bégun in 1913 and completed in 1916 (see Appendix 11T
_for blbllograpnic refererees 1o the Waiahole Water Tunnel).

For aédltlonal background lnfarnatlon on Waiahole
Valiev, the reader is referred to Miyagi (1963), a master's
thesis on .land use in the valley from the 19th century to
1963 and to Siehter {n.d+}, a student paper in urban planning
on the recent history of land ownership, land control, and
community organization in the valley. Devaney et al (T??A)
is a history of the Kdne'ohs Bay area which provides a
veographlcak and historical context for Waiahole Valley.




Seection II.
AN INVENTORY OF ARCHAEQOLOGICAL RESCURCES

An archaeological reconnaissance survey was carried
out in Waizhole Valley over a period of six days, during
which 28 sites or site loczlities were identified. Selected
for survey were four separate parcels, determined by the
engineering consultant on the basis of an earlier
reconnaissance survey (Chiniago 1982)(Figure 3).

A late 19th century map of Waizhole (n.d.) showing
kuleana parcels, place names, structures (including grass
houses), and agricultural areas was the primary data source
for this earlier survey. Land Commission Award parcels
(kuleana} and the entire coastal section of the valley below
the school lot were evaluated as having the most probability
for containing "information of archaeological value".

It was also noted that other "areas are felt less likely to
have archaeclogical remains, but the possibility is present
nonetheless" (Chiniago 1982: 2).

The present survey areas were selected by cverlaying
a map of the "most probable areas" with a map of disturbed
areas (i.e. those presently being used); those sections in
which there was no overlap were chosen for survey.

An additional area along Waiahole Homestead Road was

alsc selected because of plans for waterline construction along
that route.

Survev Methodology and Problenms

The original intent of this survey was to provide
100% coverage by walking transect sweeps across stipulated
parcele. However, vegetation of varying densivies of
thickness precluded such a2 method. And, in fact, some
areas remain unsurveyed due to the virtually impassable
secondary growth which has developed since the abandonment
of some farm lots.

Figure 9 illustirates the level of survey carried out
in Survey Areas (84) I, III, and IV (II and IV were adeguately
covered)}. The levels of survey are as fcllows:

1) unsurveyed: as stated above, vegstation (generally
hazu or secondary grassland) was the prinmary reason
Tor not surveying these parcels (Figure 10%.
However, historical maps and aerial photographs wers
used to reconstruct past use of the land, and an
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estimate of presence or absence of archaeologiecal
features (based on the curscry field inspection and
any knowledge of landscape disturbance oubscqumnt
to abandonment) was made;

2) partially surveyed: widely spaced transecis {more
than 10 m apart) were made through areas of :
moderately thick vegetation; thus, only coverage
of the actual survey lines, with limited visibility
between the lines, was possible. Historical

£ sources were used Lo subplement the limited survey;

& and

3) suvveyed total survey coverage by defined transects
or by unstructured walk-through survey. Given ths
limiltations of any survey . of ihis kind, the results
of this level of work are adequate for determining
the presence or absence cof surface archasclogical
features.

Survey Area IV is unique in that it Iargely encompasses
£ the bed and banks of Waizhole Stream. Survey in this area
F5 entailed walking up the flowing sitream, perusing the banks
N for exposed buried cultural depesits. Drawings and/or
photographs were made of four exposed profiles. Three small
stream terraces were partially surveyed.

Survey Area V includes the area immediately adjacent to
the Waishole Homestead Road. It was surveyed by car from the
Kamehameha Highway end and on foot from the mauka end near
SA I.

Mapping of sites and appropriate surrounding natural
features was carried out with a Bruniton pocket transit and
by pacing or metric itape. Sites were located on a 1971
aerial photograph (R.¥M. Towil, 1" = 1000') and on a map
of existing tenancies for the Waiahole Valley Agricultural
Park (1" = 2001),

A 1928 aerial photograph of Waizhole Valley (U.S. military)
was located afisr completicn of the field survey. Field
notes were compared with features visible on the photograph
and additional interpretations wers made Dbased on these
gomparisons.
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Summary of Survey Results

A total of 28 sites and zite localities were identified
in the present reconnaissance survey (see Figure 8). Although
most may have traditional Hawallan associatlions, almost all
show svidence of historical and/or recent modification. There
are 16 agriculitural features, six habitation sites, and six
sites of other function, This last category includes a lithic site,
two historical road beds, a possible railroad berm, a platforn of
unknown function, and the remains of McCandless Rice Mill
{see Appendix I for detailed gite descriptionsz).

The sites are numbered according to the four-part State
gite numbering system: "50" refers to the State of Hawaiil;
"80" refers to the island of O'ahu; "10" refers tc the USGS
quadranglie in which Waizhole Valley falls; and a four-digit
number rafers to each specific site. All sites located in
the present survey have the prefix "50-80-10-", which is
therefore deleted in the following discussion.

. Sites 3500 to 3518 are located in SA I, site 3519 is
in 8A II, sites 3520 %o 3525 are in SA IIT, and sites 35264
and 3527 are in SA& IV. No sites were found in SA V., (Sites
are listed by survey area in Tables 3-5, and 7; a compiled list
for the entire survey appears in Table 8, Section III).

Survey Area I

Survey Area I is located around the junction of Waizhole
and Waianu Streams (Figure 11). It extends makal from the
knoll which separates the two streams to approxinmately 475 m
{1500 ft) downstream of the junection. Mos%t of the survey
area falls within Miyagi's lowland zone, although the
northwest section risges to the undissected terrace of Kanelosa.

The only difference with Miyagi's vegetation description
is the extremely thick secondary succession of grasses and
hau in formerly cultivated areas (see Figure ?O?

The survey area encompasses 11 Land Commission Award
parcels and one Land Grant (Table 2; ses Figure 11). Claims
and testimonies for these awards indicate that the valley
bottom land was cultivated in taro, with possibly as many as
100 taro patches. HRach LC award included separate kula lands
where potatoes, melons, sugar, 'awa, and bananas were grown;
only the kula parcel for LCA 7572 Talls within the survey
sres. Housslotbs wers generally situ ateu near the kuls
lands: only LCAs 7647 and 10228 1ndi a “Hodse gdjacent to
kalo {tarc) land" (see, in particul sites 2606 and 3517)
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Table 2.
LAND COMMISSION AWARDS IN SURVEY AREA I. -
£
Taro Mala .
LCA No. Awardee Patch House Xula of Tava 'T11
7166 Naai/Xaai 1 unsp. 1 Nuole o
14 FPoopepe
7572 Kupoepoe 12 1 1 Kapuwaihalulu
7649 Kalei 14 1 1 Poahamai
7650 Kaiwi 2 3 1 Makanilua o
2 Poahamai
1 Poopepe
1 Kualiele
. 1 Waianu
7655 Kaiwi 1 8 1 1 Makanilua
7660 Kekuinae L 1 1 Malkanilua
7664 Koa 7 1 2 Poopepe
1 Kapalai
8235 Inulama & 1 Hihimanu
5 1 Waianu
8830 Makakeshau Poahamai
10228 Moo 2 15 1 1 Kaululoa
10230 Maikaaloa 5 1 1 Wailanu
2 Makanilua

There is some discrepency between the c¢claims made by awardees
and the testimonies of wiinesses to corrcborate those claims,
Therefore, I have listed only the claimg and not the %testimonies,
which in some cases are more detailed concerning land use in
kula parcels {(that is, in specifying types of crops). For
information concerning testimonies, refer to the "Foreign
Testimony" volumes of the Land Conmission Award records, Hawaiil
tate Archives.

#* Mgla means
Linert 1972

arden, plantation, cultivated field (Pukui and

Z
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Although the 1878 map by JF Brown does not show rice
cultivation anywhere within this survey area, by the end of
the century, most of the taro flelds were probably converied
%o rice growing (Dove 1897). Taro is indicated for cnly
one parcel, LCA 8830/7647; the other LCA parcels are shown
as irrigated, with no crop specified {(dimplying then that they
were under rice cultivation).

£
{

The 1897 map alsc shows six structures, including cone
identified as "P.Cullen's house" and one shown as a "plantation
houss!.

Nineteen sites were found in SA I. Eleven are interpreted
as irrigation-related features (e.g. canals, terraces, levees),
five are residence sites, one ig & lithic deposit, and two
are of unknown function {Table 3; see Figure 11).

Only two sites {3505 and 3512) are of probable prehistoric
origin, with low probability of continuify into the hisftorical
period; both are buried cultural deposits containing
substantial lithic material and charccal, Site 35712 also
contains firepits and identifiable fragments of burnt wegetation,
implying a habitation locale rather than a non-residential lithic
workshop area. No artifacis of the historical periocd were
observed in either site.

Three sites (3509, 3517, and 3518) are clearly of 19th
or early 20th century origin, based on construction materials
(e.g. planed lumber and concrete) and associated debris (e.g.
bottles, ceramic bathtub, a metal bedframe).

. It is difficult to evaluate the chronological range of
£ the other gites. The irrigaticn festures were probably

i utilized in rice or 20th century tarc culitivation; however,
this cannot eliminate a prehistoric origin. Site 3514, an
artifact scatter in a plowed field, contains both traditional
Hawaiian (basalt and voleanic glass flakes and tools) and
19th century and modern (ceramic and glass sherds, aluminum
o fragments) debris. Sites, such as the 3501 platfornm, are

i enigmatic,

Two areas were not surveyed due to extremely thick
vegetation (see Figure 9). The small area to the north of
the Walanu Stream bridge is a stream terrace or levee and
there 1s a low probability of sites_in that locale. The
large area on the south side of Waiahole Stream below its
junction with Waianu Stream 1s an abandoned farm lot,
presently under lease 71. The vegetation in this ares was
impenetrable. Figure 17a shows ithe pattern of terracing
as svidenced on the 1928 aserial photograph; an infermant
zaid that the area was under tarc cultivation as late as the
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SITE NC. 3ITE DESCRIPTICH DOCUMENTARY SOURCES PROBABLE LCA LEASE
CH GRANT qO.
3500 Irrigation canal Miyagi 1963: 23 TETZ2:1, 10456 S0
i 1928, 1971 air photos
3501 Platforn ——— 75721 89
1502 Terrace facing Informant Te572:1 39
3503 Terrace facing and Informant 75721 89
irrigation canal
3504 Irrigation canal . —— —
1305 Flake depesit - 8830/7647, 757211 —
E0H - Irrigation canal Miyagi 1963: 113,23 8830/7647, 10230, 71
1928 air photo 7660, 7650, 7166,
LCA testinmonies 8235, 7664
3507 Mounded wall — 75721 -
3508 Irrigation system 1928 air photo BE30/7647, 10230, ———
Dove 1897 7660, 7655
3509 Conerete/stone — 7572:1 ———
foundation
3510 Pogsible occupation Dove 1897 Gr. 2703:3, 10228:2 ===
arsa :
3511 Irrigation canal e 10228:2 a5
and smbankment
3512 Buried ccocupation - - —-—
depoait
3513 "RKuleana Ditch" Informant R ——
1928 air pheto
Dove 18%7
2514 Artifact scatter - Gr, 2703:3 T4
3514 01ld road bed - Gr. 2703:2 86
3894 Pogsible irrigation LCA %estimonies TE6L T 71
canal
3517 Abandoned hcougs and 1928 air photo 766411 —_—
agseciated trash pit Dove 1897
LTA testimony
3518 Abandened house Infornmant BB02/7647 —

1371 air phote

e

e
H
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1950s (V. Texeira, pers. comm.). There is a good probability
that this system remains intact.

The area immediately mauka of the Waishole-Waianu-
stream junction was only partizlly surveyed. However, it
appears to be heavily eroded by flcod activity and site
condition should be poor, should any sites remain at all.

Survey Area II

Survey Area II d4s a small gulch formed by the ridgs
which marks the northern boundary of the ahupus'a and the
escarpmnent of Kaneloa (Figure 12). This area falls within
Miyagi's digsected terrace zone., The gulch extends inland
approximately 765 m (2400 ft) from the coastal flat; the
actual survey followed the gulech inland only 320 m (1000
ft). Although there was water flowing through the gulch
during the periocd of survey, it appeared tc have been a
factor of recent heavy rainfall. Vegetation consists
primarily of miscellaneous ferns and grasses under a canopy
of Java plium.

The survey area 1s within the boundaries of LCA 7137 to
Ezho'ohanohano, a. grant of the entire 'ili of Onouli. The
'ill ervompasses all of the small gulch and its smaller
subsidiary branches.

There are no records for the use of this gulch for rice
cultivation per se, but a stream marked on the 1897 Dove map
nay have been used as an irrigation diteh. Extensive rice
fields are noted on this map and on the 1878 Brown map
on the coastal flat immediately makai of the gulch. It is
not inconcelveable that a naiural stream was modified for
commercial irrigatlion purposes. This feature ig clearly
vigible on the 1928 aerial photograph.

Only one site, 3519, is located within SA II. It is
a feature labelled "Ka Loko Manu" on the Dove map, and appears
to be a widening in the stream or canal channel. Its
function or chronclogical context (other than on the map) is
unknown.

Table 4.
SITES IN SURVEY AREA II
Site no. Description 'Documenﬁary Scurce Probable
3519 Possible pond 1897 Dove map 7137
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Survey Area III

Survey Area III encompasses the north and east escarpments
of Kaneloa and a small, north-south-oriented gulch whieh joins
the escarpment at its northwest end (see Figure 12}, A narrow
strip of the lowland aleng the base of the escarpment was also
surveyed. The escarpment ranges in height from 1.6 m (5 £t)
to 9.5 m (30 f+)(Miyagi 1963: 15).

Vegetation in the small guleh is primarily grassland,
with a grove of mature banana trees at its mouth. Java plum
deminates the escarpmen® canopy, with two isolated, extremely
dense groves of hau along the coastal edge of Xanslca.

The survey area crossges two 'ili grants (LCAs 5936 and
7137} and three government land grants (Grants 2703:2, 2874:2,
and 3939)(see Figure 12).% The surveyor's papers for Grant
2703:2 {Makalena 1859) indicate that the coastal flat was
under taroc cultivation and the XKaneloa section was dry
farmed (see Figure 4). There is no indication thati the
escarpment itself was utilized for anything other than a
natural boundary.

By 1897, tarc was replaced by rice and the Dove map
shows several rice-related features in this area: several
irrigation diftches, two rice mills and numerous rice fields
(Figure 13).

With the exception of one rice mill {which was probably
outside of the survey area), these features were ralocated
in the present survey. A ftotal of six sites were identified
in SA III (Table 5). Sites 3520, 3523, and 3524 could be
directly correlated with Dove's map as rice industry features.
Site 3521, an embankment projecting maksl itoward Waikane
Landing, may be a remnant of the early 20th century railrcad
ugsed during construction of the water tunnel and during
the pineapple veriod. Site 3522 is a possible road bed for
which there is no chronoleogical evidence. Site 3525 is an
artifact scatiter of basgalt [lakes and a porcelain sherd
found in a plowed field on the Kaneloa tsrrace.

The steep slope of the escarpment was only partially
surveyed; transects were made intermittently up the slope.
There is a low probabllity of any sites on that steep terrain.
Extremely thick stands of hau near the center of the survey
area precluded examination of those areas (see Figure 9).
Again, there is little chance of sites on the slope itself,
although there may be fsaiures at the base of the escarpnment;
the 3522 rcad bed continues south of its mapped location into
a2 hau thicket,

# Except for Grant 27032:2, no land use data is available in
these records.
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Table 5.

SITES IN SURVEY AREA III

, PROBABLE LCA LEASE
SITE NO. SITE DESCRIPTION DGCUMENTARY SOQURCES OR GRANT o,
3520 Posgible irrigation 1928 air photo 5936, 7137 o
canal Dove 1987
3521 Embankment 1928 air photo 5936 22
3522 Possible road bed —-——— 5936 22
3523 McCandless Rice Mill Informant Gr. 2703:2 23
1971, 1928 air photos
Dove 1897
3524 Irrigation canal and 1971 air photo Gr. 2874:2 27
rice fields Miyagi 1963: 22
1928 air photo
Dove 1897
3525 Artifact scatter —_—— 5936 64
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Survey Area IV

Survey Area IV consists of the bed of Waiahole Strean
from Kamehameha Highway bridge mauka approximately 825 m
(2600 £t)(Figure 14). The depth of the stream ranges fron
5 ¢m to more than 1.0 m; the height of the banks range fron
level with the stream to more than 2.0 m. Vegetation along
the banks include domesticated grasses bordering cultivated
fields, thick groves c¢f hau, and small stands or individual
mange and Java plum trees.

There are 11 Land Commission Awards which are adjacent
to or cross the survey area (Table 7; see Figure 14). A1l
testimonies and claims indicate that these parcels were used
for taro cultivation, with up to 59 patches along the 825 n
long strip. Nine of the parcels have associated kula lots,
in which a variety of dryland crops were grown; these lots
were on Kaneloca or on the lower slopes of the socuthern spur
{outside of the survey area).

In the late 19th century, the entire area was converted
to rice cultivation. Handy and Handy (1972: 4532) describe
the area as swampland in the 1930s. It is presently used for
truck farming.

This area corresponds to Trembly's floodplain overlying
lagoon, peat, or mueck (1982: map 4). While the exposed
profiles which were mapped as site 3526 do ncot show evidence
of this base, they do indicate at least two, and possibly
three, periods of irrigated cultivation, clearly separated
by alluvial deposits of sands, pebbles, and cobbles (see
Figure 31 in Appendix I). Site 3527 is an irrigation canal
for which no clear historical associations can be made.

Table 6.
SITES IN SURVEY AREA IV
Site no. Degeription Documentary Probable Lease
source LCA no.
3526 Buried cultural Dove 1897; 192%,1971 —mm a7
deposits {(4) aerial photos; Miyagi
1963: 22
3527 Irrigation canal —w- 2197 93

Three small areas of the survey parcel esxtend beyond the
immediate bed of Waiahole Stream. These were partially surveyed
and with the exception of the furthest mauka aresa, all appear

SRR
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Table 7.
LAND COMMISSION AWARDS IN OR ADJACENT TO SURVEY AREA IV

Taro Mala
e LCA No. Awardee Patch House Eula of Tguwa 111
7566 Keawe 6 1 1 Kaneloa
1 Uwau
7570 Kauahipaka 5 1 1 Kauakahipa
3 {(fallow) Kauakahipa
7576 Kalaloa 6 1 | 1 Hopekea
: 1 Jwau
7648 Kapule 4 1 1 Kuakaikoo
o 7 (fallow) Kuakaikoo
7552 Xaakau
7654 Kimo 3 1 1 Kuaickumu
7657 Kaukulima 2 Kapikookau
e 1 Apuu
5 1 Uwau
9659 Lunasai 8 2 2 2 Poesn
10229 Mahule 5 1 1 Kuaiokumu
10437 Nasweawe & 1 1 Kuskaikoo
1 Hepekea

As there is some discrepency vetween the claims made by awardees
and the testinmonies of witnesases %o corroborate those claims,

I have listed only the claims. For informaticn concerning
testimonies {which in some cases provide more detailed land use
informaticn), refer to the "Foreign Testimony" volumes of

the Land Conmmission Award records, Hawalil State Arconives.

g
fisl

£

[

% Mala means garden, plantation, cultivate {Pukui and

Tloert 1972).
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to be heavily eroded. The furthest inland parcel is densely
covered in tall grasses and may be similar to lease 71 in

SA I; that i1s, an historical irrigation system may be
preserved under thls grass cover.

Survey Area V

Survey Area V follows the route of Waiahole Homestead
Road from Kamehameha Highway to approximately 1035 m (3395 ft)
inland. The entire length of the present road is unpaved and
closely hemmed by residences and cultivated fields (Figure 15).

Yo surface archasological structures were observed, but
based on the kinds of sites found elsewhere in the valley
(e.g. buried cultural deposits like 3512 and 3526 and artifact
scatters in plowed fields like 32514 and 3525}, the absence
of surface siftes should notl preclude the presence of the buried
ones.

%
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FIGURE 15, VIEW TOWARD MAUKA NEAR INLAND END OF SURVEY AREA V.







4 Sectlon III.
EVALUATIONS OF SIGNIFICANCV AND RECOMMENDATIONS

Twenty~eight archaeological sites in four parcels were
located in this survey in Waiahole Valley. The purpose of
this chapter is to evaluate the significance of these sites
and give reconmendations for'their management.

A reconnalssaﬂce survey 1s merely a first step in
1dent1fy1ng and evaluatlng archaeo&oglcal regcurces., It
essentially provides an impression of the kinds and
distribution of sites that exist in & particular area. And
thus, it can provide only a tentatlve notion of the significance
of those sites.

Thus, statements of 81gn1f1cancg made in this report are,
of necessity, preliminary ones, and further historical or
archaeological research may. result lﬁ changes in thess
evaluations.

Assessing Signif%@ance° the Archaeciogy of Waiahols

Evaluating the SIgnlflcance of ‘an archazeological site and
making recommendations for dits disposition in the face of
potentially adverse situations can be, contrary to some
thought, an objeciive process. Obgec%1v1ty requires criteria
and -that is provided at the federal ‘level by the National
Register of Hlstarlc Places.

The Natlcnal Reglster,“Crlterla for Evaluation: (NHRP

197?) states that the quailty of significance is present in sites

...that possgss 1nﬁegrity of 1003t10n. design,

fassoczataoa, and:

A. that are &ssoclated with events that have
made a,SLgnzflcant contributicn to the broad
patterns of our history; or

B. that are associated with the lives of persons

E significant in our past; or

C. that esbody the distinetive characteristics of

: a type,; periocd, or method of construction or
that represent the work of a master, or that
possess high artistic valyes, or that represent
a significant and distinguishable entity whose
components may lack individual distinction; or

D. that yielded, or may be likely to yield,

- information important in prehistory or history.
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These criteria can be summarized in three primary franmes
of reference: research potential, cultural import, and
public value

Regearch Potential

Research value lies in the potential of a site to
answer guestions of substantive or methodological import,
or to contribute to an understanding of cultural patterns
and processes or the history or prehisiory of an area.
Criteria for dealing with these issues include the uniqueness
of a site relative to associated features or archaeclogical
areas, availabllity of supplementary historical information,
the ¢ondition of the site, and the kinds of information
retrieveable,

There are at leagt three current research prchblems in
Hawaiian archaeology which may be aadresqed by sites found
in this survey.

1) The human inflience on the natural environment,
particularly in the development of agricultural
systems by pre-Contact Hawsiians.

' On-going work at Kahana Valley (%o the north of
5 Waiahole) is suggesting that agriculturally

?§§ related burning on the valley slopes, possibly

in the very sarly settlesment period (pre~AD 1000),
may have induced major erosion and infilling of
the bay, resulting in a coagtline change to the
present configuration (P. Beggerlj, pers. comm. ).
4 similar idea for environmental degradation has
been inferred for the island of Kaho clawe,
possibly as late as the AD 1500s {(although
chronological control is presemtl tenuous) (H.D.
Tuggl pers, comm.). Trembly's interpretation

of lower Waizhole Valley as an alluvial deposition
cver lagoon, nucik, orpeau(iﬁewoly 1982} may
reflect an analogous procsss of snvironment
degradation and coastal infilling.

Examination of the deposits in site 3526 along the
banks of lower Waiahole Stream and monitoring of

the waterline planned for Wailahole Homestead Road
(also in the lower valley) may *eve°7 data applicabls
to this research problen, An particular, evidence

for a lagoonal situation du ir g the pericd of human
occupation in Hawaili (at lesst by AD 600}, which
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could support human involvement in the subsequent
landscape changes.,.

Landscape alteration in the develcpment of complex
irrigatiocn systems by Hawaiians could also be

examined in this context. For example, the area
around the junction of Waishole and Waianu Streams

is heavily erocded, probably from flooding. This
situation has apparently developed 1n the last 50
years, as the 1928 aerial photograph shows well-kept
fields at this locale., Modification of the natural
stream regime for irrigation and the development of
terraced flelds at the siream juncture may have
created an artificially stable situstion whiceh
collapsed when the system was abandoned. Study

of the archaeological remains of this historical
occurrence may help in the development of specific
research models and hypotheses useful in understanding
similar prehistoric situations. Sites which are
applicable include 3500, 3502, 3507, and 3508, whichare
irrigation~related features in this area.

The study of lithics, i.e. the procsss of stone
tool manufacture,

Research in this field has focused primarily on

the major basalt gquarries near the summit of Mauna
Kea on the island of Hawal'i. Little has been

done on quarry sites elsewhere in the islands.
However, 4 collection and analysis of material fron
the two Waiahole quarries (reported by Xikuchi 1964)
was carried out by =z University of Hawaii-Manoa
archaeology class in the fall 1982. This initial
work can be supplemented by arnalysis of material fronm
gites located in the present survey.

The range of stone artifact types and sizes from these
sites suggests the quarried material was refined in
worksheop areas on the valley floor (e.z. sites 3505
and possibly 3512) and then distributed throughout

the valley (flakes have been found in site 35714, near
the Waizhole-Waianu Stream junction, and at sites
3524, 3525, and 3526, on the coastal flat). Sourcing

of raw material and analysis of stone tool characteristics

and associations with other artifact typeg may add to
an understanding of Ilithic manufacture within this
localized area, as well as provide data for comparison
with the Mauna Kea sites and material.
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3) The archasology of the 19th and 20th centuries.

This is a facet of Hawailian archaeclogy which has
been long neglected. In the past, Hawalian .
archaeology has generally been considered the study
of Hawaiian culture for several reasons (hoth
academic as well as perceptual), including a focus
on Polynesian adaptation to the Hawaiian envirconment
and a lack of qualified historically oriented
archaeologists. However, nelther of these reasons
ig currently viable and there 1g a growing interest
in the archasclogy of ethnic groups (other than
Hawaiian), of plantation systems, and of urbanization,
to name a few igsues.

The period of the rice industry in Waiahole was the
beginning of major changes in the traditional land
ugse and settlement in the valley. The transition
from 2 predominantly Hawalian, subsistence-oriented
community to one consisting primarily of Asian and
haole commercizl agriculiuralists is 1ittle known.
Documentary sources, supplemented by archaeological
investigations, can lend insight to the cultural
continuities, as well as discontinuities, of this
period.

Sites such as 3514, which contalins a range of
artifacts reflecting both traditional and historical
occupation, and 3517, which i1s known through
documents to have been occcupied by both Hawaiians
and rice workers, are of particular interest in this
reapect.

The impact of commercial rice development on the
subsistence tarc system (both of which utilized
irrigation technology) can also be studied in the
coastal flat area, especially along the base cof the
Kaneleoca escarpment where terraced fields are still
intact (e.g. sites 3520 and 3524).

Cultural Value

Cultural value is a subtle factor which applies to sites
with religious, mythological, social, or historical associations.
Although it is generally applied to sites such as Hawaiian heiau
and mythical places, historical featuresshould not be excluded
from consideration. BSites such as the Mclarndless Rice Mill
(site 3523) which associated with a character very importani to
the 19th and 2Cth century settlement in the valley, and site
3506, the irrigationcanalwhichis presently being usged, come to
mind for this category. In the latter example, the continuity
of use for over 100 years and 1ts present excellent condition

:
:
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emphagize its "integrity of location, design, setting, materizls
workmanship, feeling, and association" (NHRP 1977).

Publie Value

Public value applies to the "exhibit and education®
qualities of a site; 1.e. its ability to inform the non-archaso-
logical public about the past and about how that past is

tudied by archaeoclogists (i1.e. how and why archaesclcgists
practice their profession}.

As an example of the former, site 3513, ithe Kuleansa
Ditech, and site 3521, the possible railreoad berm, are both
well-preserved representatives of the technological developnentis
of their respective pericds. Sites such as 3505, 3512, and
3526, which are exposed buried cultural deposits, can show
something of the subject of archaeological inguiry, as well as
produce aritifacts which are intrinsically sexhibitable.

Significance Evaluations of Specific Sites

Several sites were evaluated as excepilonally significant
and are described below. Table 8§ lists sll sites, with
abbreviated significance evaluations.

Site 3505: flake deposit., This site is an exposed
cultural deposit containing considerabls amounts
of 1ithiec material, including basalt flakes, adzes,
a whetstone, and cores. It has been exposed by the
construction of an ‘'auwal (1rr1gatlcﬁ canal, site
3506), which is deseriped in 1850 land records, thus
suggesting an earlier date for the deposition of
the lithic deposit.

This site is significant in two respects: 1) it

may be pcssible to trace the lithic material to two
quarries located near the top of the ridge which risss
from the valley floor near this site. Haw material,
adze preforms and blanks, and large flakes and cores
have been Found in the guarries and this site may be

a basalt tool-making workshop to which the guarried

material wag brought to be refin ed and fashioned into

a2 final product; and 2) it is cne of only two sites

in the survey areas (Site 3512 is the other) which

have no historical associdtions in the form of written
documentation or 19th or 2Z20%th century artifacts.

Thus, they may be unique preservations of pre-Cfontact

Hawaiian lifestyles In this valley which has gsen
considerable change since the 1200s.

£
£
i
£
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Table &.
ARCHAEOLOGICAL SITES AND MANAGEMENT CONSIDERATIONS

Site Site o 3 C?ndi~ Signi~ Poten Adverse Hecommen-
No. Degeription tion ficance Impacts daticn
3500 Irrig canal I Fair Low Farm No work
. 3501 Platform T Poor Mod Farm Test
o 3502 Terrace facing I  Good Low Farm Map
3503 Terrace facing 1 Faixr Mod Farm, srosion Test
3504 Irrig canal I Exce High Farm Map
3505 Flake deposit I Good High Fzrm, ercsiocn Pres/excav
3506 Irrig cansal I Exce High  TFarm Pres/map
3507 Mounded wall I Fair Mod Parm, erosion Map
3508 Irrig systen I Poor Mod Farm, srosion Map
2509 Conc/ston found. I Poor Low Rd construct Map
3510 Occupation area I Good Unkn REd construct Tegt
35117 Irrig canal I Poor Low Rd construct Map
3512 Buried deposit I  Exce High R4 construct  Pres/excav
3513 Kuleana Ditch I Exce Mod Rd consiruct  Pres/map
3514 Artifact scatter I Fair High Farm Test
: 3515 Rosad bed I Fair Low Hone known No work
i 3516 Irrig canal I  Poor  Unkn Farm Test
3517 House/pit I Exce High  Farm, rd const Test
3518 House I  Exce Low Farm Map
3519 Ka Loko Manu II Poor Unkn Farm Map
3520 Irrig canal IITI  Fair Mod Farnm Map
3521 Embankment I1I Exce Mod Fara Map
3522 Road bed 111 Good Low Farm Map
3523 Rice Mill III Poor High Farm/residencs. Test
3524 Irrig canal IIT  Exce High  Farm Tast
3525 Artif., scatter III  Fair High  Parnm Test
3526 Buried deposit IV Exce High Farm/erosion Taest
3527 Irrig canal IY  Fair Low Farnm No work
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Site 3506: dirrigation canal. This site is an irrigation i
canal which begins at site 3505 and winds its way o
down the south side of the valley, across Kamehanmehs
Highway, and into the ocean. Although its present £
intake can be dated to 1950, the canal itself has long
appeared on historical maps and 1s mentioned in several
Land Commission Award testimonies from fthe mid-1800s,
Its origin may predate the earliest records since
taro cultivation in the valley (for which the south
side of the valley is a prime environment) is noted
in several legendary traditions. i

The significance of this site is precisely its continuity
~=-=beginning in the far past, its history iz continued
today, as it waters the fields under lease 91, Thus,

its significance 1s not so much in its research value,
but in its cultural value (as an asset to traditional
Hawaiian, 19th century Chinese, and modern farmers) and
in its public value (as a tangible link among the
different pericds of +the wvalley's agricultural history).

Site 3512: buried occupation deposit. This exposed
cultural deposit centains lithic materizl, scattered
charcoal, fire-cracked rock, identifiable fragments
of vegetable material, and two firepits; it is clearly
a habitation site. It is significant for thres research
reasons: 1) as noted for site 3505, this site is one
of the few sites which may not have been impacted by
the 19th century rice industry and thus, may contain
evidence for the traditional Hawalian use of the aresa;
2) its location on the knoll which separates the two
primary drainages in the valley suggests an association
with agricultural fields along the streams, a pattern £
which has recently been dccumented for the windward
O'ahu area {in Bishop Museum work at Kawainui Marsh,
Kailua}; and 3) the abundance of lithic material in the
deposit suggests a speciel activity related to this
cccupation, possibly tied to the twe quarriss meniioned
above.

4 wood sample collected from one firepit has been

tentatively identified as koa (Acacia koa), a native ‘
forest tree, extensively used by Hawalilans for ceremonial :
items, csnoss, and household implements. There was no

example of this tree observed in the vieinity of the

site, thus suggesting some antiguity for the firepit.

Cutting through the deposlt to the northwest of the
present road cut 1s site 2513, the remaing of an
irrigaticn ditch probably constructed as part of the
rice industry operations. Although it is clearly
geparate in nature and chronolegy from site 2512, it
should be considered part of the locale complex

in any nmanagement decisilons.
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Site 3514: artifact scatter in plowed field. Cver 2320
artifacts (basalt flakes and cores, polished adsge
fragments, volcanie glags flakes, ceramic sherds, and
bottle glass) were noted in an area of 20 by 30 m, in
a field under lease 73. The chronological range of
these artifacts reflects a continuity of occupation from
at least the early 19th century, and possibly earlier
in the prehisitoric period.

This particular field was surveyed (rather than
vypassed as a disturbed arsa) becauss 1) it had been
freshly plowed but not vet replantsd; 2) artifacts

had been found earlier in a fileld outside of the survey
boundaries (but labelled as site 3525) and I wished to
test whether the presence of thosge artifacts was =
unigue instance of preservation; and 2) the field falls
within the boundaries of a recorded land grant and was
possibly the site ¢f a house noted on the Dove 1897
map.

This site is particularly significant as it shows the
viability of plow-gzone surveys in Hawai'i, a methodology
which heretofore has not been attempted, but which has
the potential to yield valuable evidence on Hawaiian
habitation and agricultural practices (given the large

acreage pregently under cultivation throughout the islands).

Site 3525, a similar artifact scatter in a plowed
field, is evaluatsd as significant in this sane
light. However, as i1 was nelther nmapped nor sven
examined to the same extent as 2514, this evaluation
is tentative.

Site 3517: abandonsd wood frame houge and associated trash
pit. Although this site may appear to be a broken
down, abandoned shack on the edge of Walszhole Homestead
Road, it has a2 history which gzoes back at least to the
mid- 18003 and certainly to the furn-~of-the-century when
it was noted on the Dovm 1897 map, The presencs of the
nearby trash or outhouse pit offers an ooppertunity o
lnvestagatﬂ the occupation of the flat con which the
house stands and its posaible assgociation with the
rice fislds which onecs occupled the now overgrown
expanse of lsase 91.

Site 2523: McCandless Rice Mill. The known remains of %this
rice mill consist cf & conereis foundation for a water-~
wheel and an exposed bedrock channel of an ‘'auwail which
powered the wheel. However, the locality is delinit

that of the fermer rice mill, constructed t
decades of the 19th century, 0¥ a character, L.L.
MeCandless, who played & major rele in the histeorical
use and modification of the valley landscape,
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An interview with the present resgident of the site §
revealed that the sgcarpment adjacent to the channel .
had been long used as a ftrash dump and historieal

bottles and miscellaneous paraphernalia from the 1200s

and early 1900s have been seen on the slope. In :

controlled excavation and with laboratory catazleging
and analysis of this material, such a dump can be
significant in two ways: 1) it could add considerable
information on the changing character of the occupants
of this area, from long-ago Hawalians, fto rice plantation
employees {in 1897, plantation guarters wers located
near this slcpe), to present-day truck farmers; and
thus add details to the cultural history of the valley;
and 2) in a larger context, it could be used to assess
the impact of growing urbanization in Honoclulu and
Kane'ohe on a transitional rural area, i.,e. the
distributicrn in the kinds and gquantities of historiecal
material could suggest the kinds of economic (and by
extension, social) ties which connected Waiahole with
other parts of the island.

Site 3524: drrigaticn canal and rice fields. Thie site
locals is the best preserved of any "rice-related™”
gsites in the survey areas. It shows the junction of
several irrigation canals, as well as the fields which
those canals fed. Further, there is some hint of
traditional Hawalisn use in the presence of a basalt
flake on the canal bed. Ressarch value is high, in i
furthering understanding of technical sgpscts of %
the rice irrigation system, as well as investigating ’
the possible preservation of a Hawaiian system beneath
or integrated with the historical one.

Site 3326: burisd cultural depgsits. The cultural deposits
located in the banks of Waizhole Stream show detailed
evidence of the agricultural history of the valley:
at least two cultivation periods which are separated
by a flood event, as well as the development of the
flood plain on which the taro and later rice fislds
were constructed, Alsc, the presence of considerable
amounts of charcoal in the profiles can be important
in dating these events.

Ls mentioned above in the section on research value,
this site may be useful in the investigation of early
human impact on the natural environment.
Nomination forms for th
Places have been prepared f
Appendix IV.
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Meking Hecommendations

Archaeologists deal in fragments of time and space. Sites
are created, modifisd, buried, eroded, and buried again. And
when found and sxcavated by archaeoclogists, only glimpses of
these remnant sites can be seen, limifted by the constraints of
excavation sampling. Thus, one never knows the full extent
of a site; one can only hypothesize its size, depth, chronology,
function, and most of all, what that site represents in terms of
the pecple who originally created and used it.

This problem is compounded in deing archaeology by
contract because the archaeological work is often followed
quickly by whatever develcopment originally generated the work,
whether highway, building, waterline, or harbor. 3Sites and
their information are thus irretrieveably lost. For a
discipline that deals with fragmentary data fo begin with, this
logs is indefineable.

It thus becomes critical to maximize the kinds and amounts
of information which are collected. Recommendations of "no
further work" or "eclearance for use™ musi be as justified in
archaeclogical terms as those for "additlonal research™ must be
in client/management terms.

This particular project was generated by an agricultural
development which will adversely impact archaeoclogical resources
in two primary ways: Thrcough infrastructure development and
farmlot expansion. Road consiruction and utility installstion
will almost certainly destroy surface features and disturbd
buried deposits within specific corridors of impact.

Increasing farm activity will affect gites on a much broader,
but less defined, scale. On-golng bulldozing activiiy observed
during the period of survey (and presumeably related to present
farming) has already impacted sites which are described in this
report.

Natural erosion is an_additional concern, particularly
around the junction of Waiahole and Waianu Streams.

The recommendations presented in Table 8§ are site-specific
eourges of action which should be underfaken if there is
potential for adverse impact, primarily within the infrastructure
corridors and in new farm lots. They are minimum levels of
work and should not preclude additional research if that is
warranted by subsequent analysis.

It should be emphasized that the procsss of archasology
is one of phases of discovery; any one phase or level of work
may be the terminus of the process, but it can also be the
beg%unlng of another phase. It is difficult to predict how
much work ultimately will have %o be done, without p;oceeding

on a step-by-step basis. The stieps, or levels of work, are:
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1) intensive survey: to detail surface characteristics
of specific, defined siteg through plane-table or
transit mapping. For some sites, thils may be gll
that is nscessary to record pertinent data, but
mapping may indicate that a site 1is more complex
than first appeared and subsurface work may be
recommended;

2) subsurface testing: vertical version of the recon-
nelggance survey, i.e. to look for the pregence or )
absence of buried dseposits. It may reveal that a i
site is shallow or contains minimal amounts of %
cultural material. Or, the site may be a rich cne
which requires full excavaition fo understand its
process of creation and change; and

2} excavation: +o recover the information which is
contained within a site before the site is destiroyed;
field work should be preceded by the development of
a research design which should intellectually and
prragmatically organize the excavation, s.g. to g
determine the size of the sample %to be dug, where :
to dig, and what kinds of informsition to look for. -

In 811 cases where further work is carrisd out, a
reevaluation of significance and reconsideration of recommendaticns
should be done.

In some select cases, preservaition, or the protection of
site integrity by altering development plans to aveid a site,
is the most desirable recommendation. Again, the emphasis is
on the conservatlion of archasclogical sites ag a2 nonrenewable
resource, Preservation should include g buffer zone of at
least 50 feet beyond the immedizte site features. However, if
davelopment plans are not flexible, alternaitive recommendations
for mitigation of adverse ilmpacis are provided.

Recommendations

The following recommendations are organi
and apecific categories. General recommendat
long~term respongibilitiea'?vr mnn35 ng archa

rm

in the valley. 8pecific reccnmendstions a:
immediate plauns for infrastructure and far

General Reconmsndations

1) The primary recommendation of this report is the development
of a plan LOT dw>mana?ement of archaeclogical resources within
the Waiahole Valley Agrlculturai Park. By preparing such =

plan, =2 piecenmeal and perhaps more time-consuming approach to
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site management and mitigation of adverss impacts can be avoided,

A management plan should include an inventory of known
archaeological and documentary resources, a discussion of
archaeological/scientific concerns and their relevance and
applicapility to management concerns, and a projection for
kinds, amounts, and scheduling of necessary work for resourcs

I conservation and mitigation.

An outline for a cultural resource management/data
recovery plan is included as Appendix V.

- 2)  Subsidiary to this recommendation is the need for

' continuing survey to ascertaln a more ccmprehensive view of the
extent and nature of the archaeological rescurces in the valley.
Selection of survey areas under the present contract was based
on an evaluation that sites would exist and be preserved in
presently unused areas which fall within the boundaries of
mid-19th century land awards. However, based on the findings

of this survey, nelther of these assumptlons ig wholly accurate.
Sites were found that were not within the bowndaries »f Land
Commission Awards (e.g. site 3512) and that were in plowed areas
(e.g. sites 3514 and 3525).

Therefore, continuing reconnaissance level survey is
recommended for presently unused areas (particularly along
Waishole Stream, mauka of lease 91} and intensive iransect
survey is suggested for selected cultivated fields. As per
the latter, with the discovery of artifactual material in
two plowed fields, there is now a possibility that the
valley may contain intact archasological sites even in
o cultivated areas. As this is still a hypothesis supported
£ by only two limited tests, mapping and subsurface coring is
- recommended to determins the general presence of preserved
subgurface cultural deposits. Fields in all micro-surface
regions (as applicable, sese Figure 2) should be included.

3) A racommendation made in the earlier reconnaissance
survey report was to nominate the entire valley to the
National Register. However, I feel that the data from this
level of work is insufficient to support such a nemination,
which may be appropriate following additional survey and
mitigation activities (in lieu of a district nomination,
forms for individual sites have been completed and ars
ineluded as Appendix IV).

Specific Recommendations

1) Proposed Waiahcle Valley Road. All sites located within
the right-of-way or ait least 10C £t from the center line of
the proposed road should be further examined:
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Site 3510: Although there are no surface indications
of a habitation area, this site should be test
excavated for burled occcupation deposits. Should
such deposits be found, a salvage excavation may
become necessary. Sites 3509 and 3511, which are
adjacent to site 3510, were evaluated as low
significance festures. However, because of their
proximity to this site, they should be included in i
these investigations. L

e

Site 3512/3513: This complex should be instrument mapped
{by plane-table or transit) and salvage excavated.
The pressant road cut has revealed encugh of the site
to 13 evidence the presence of buried deposits, and
2) estimate the horizontal extent of this site.
Therefore, no testing 1s recommended before salvage
work is carried out. At a minimum, excavation should
be done to determine the function and chronological
context of the site.

H
2
¥
H
i

During construction of the roadway and assocciated utilities,
monitoring by a qualified archaeologist should be undertaken,
particularly when trenching for installation of utilities is
being done.

2) Proposed waterline installation aleong Walahole Honmestead P
Read., Although no surface sites were found along this route, o
this does not preclude the presence of buried ones, Therefore,
nonitoring by a qualified archaeclogist should be undertaken
during construction work.

3) New farmleots. Uadsr the assumption that all new leases s
will entail some intensification of use in presently unused b
areas, it is recommended that all sites falling within new )
lease parcels require additional work (as listed in Tablse 8).
A reevaluation of significance and recommendaticns should be
made following that work.

4) In areas in which the present level of use is maintained,
no further work 1s necessary unless that level of use is
intensified (e.g. by bulldezing, grading, house foundation
excavation, cultivation by heavy machinery). At that tine,

a reasscsessment of this recommendation is necessary.

For example, site 3524 is in an srea used for pasture,
and is presently in nc danger of adverse impact. However, :
should the lessee decide to intensify use by cultivation §
or comstruction, such action may affesct the integrity of the -
site and further archasological work would be necessary.

Measures for implemeniting this recommendaticn can be
incorporated into the cultural rescurce management plan.
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. 5)  Preservation. This is an alternative which entails
! protecting a site (within a buffer zone) from any future
: adverse actions. Two sgites are reconmmended for preservation:

Site 3505: All ercded lithic material should bhe
collected, analyzed (especially in relation to the
collected material from the two quarries) and

= repcsited at the University of Hawaii~Manca

o Archaeology Laboratory (the repository of the

= quarry material) as part of the preservation

procedure. The material is at present in danger

i of being washed away by floods from Waighole

13 Stream.

e

Site 3506: The preservation of this Ffeature and
encouragemsnt to continue its use are not
inconmpatible.

In Table 8, sites 3512 and 3513 are also recommended for
preservation. However, they are in the direct path of a
proposed road and the probability of their well-beingis low.
Recommendations for their disposition are thus discussed
under item T of the specific recommendations.
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Appendix I.
SITE DESCRIPTIONS

3500: Irrigation canal: shallow, unfaced diich, ranging
in width from 1.0 te 2.0 n across; runs in an
E~W orientation through pasture under lease 90, into
hau thicket, and eventually intc Waiahole Strean
anove its junctzon with Waianu Stiream. Where ditch
enters hau thicket, there is a small pile of pebbles
and cobbles on its N bank which may be from diteh
malntenance; cobbles and boulders in the area suggest
possible disturbance of ditch facings (which are no
longer apparent). Under the hau growth, which is
an area of considerable flood disturbance, the
ditch appears te have widened and braided,

;
H
7
.

This site is located in SA I, in an ares identified
as LCA 7572: 1 to Kupoepoe, which land records
indicate was cultivated in irrigated taro. Although
these recordes do net specify the presence of a canal,
such a Ceature would not have been unusual in an
irrigated field. The canal was present by at o
least 1910 (Miyagi 1963: Figure 23) and is clearly -
visible on 1928 and 1971 aerial photographs. There
is no apparent current use.

The site is in fair to poor condition, having been
subjected to the vagaries of plow and bulldozer., This,
and the fact that the agriculturazl system of which 1%
was undoubtedly a part no longer exists, assigns it

to a category of minimal significance in all respects.

3501: Platform: 4.0 m by 3.0 m, approximately 50 to 60 cn
high {Figure 16). This feature is located on the
S boundary of the field in lease 89 in SA I. It is
constructed of rounded boulders, with cobble f£ill.
The facing is in poor condition and collapsed on
the E side. There is an aluminum beer can at the SE
corner., A large embankment bordering the leass 89
field has obliterated or covered the ¥ half of the
structure.

This gite 1s in poor condition. There 1s scume excavation
potential to determine site function and chronclogical
context, especially as this is a possible habitation
remnant of a known agricultural complex (LCA 7572:1).
There i1g 1ittle public or cultursl value.
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Terrace facing: vpartially faced embankment which
parallels the SE edge of the field under lesse 89,

It is well-faced in sections, up to 1.0 m high, of
rounded to sub-rounded boulders. A watercourse
(probably the E extension of site 3500) runs along
the base of the_embankment and exhausis into the
junetion of Waiahole and Waianu Streams. The facing,
which drops to the S, is at least 25 m long; its
entire configuration could not be determined due to
the extremely thick grass and hau cover.

BT

This structure is located within the boundaries of g?
LCA 7572:1 to Kupcepoe. It 1s located in S& I. e

The site is in moderate to good condition where it
could be ssen, It has little excavation potential
although its spatial exten®t should certainly bs
determined if there is probabllity of adverse impact.
It has little public or culitural value.

Possible remnant terrace facing: rounded and

sub-rounded cobbles, forming a facing about 30 cm

high, exposed in the low, N bank of Waiahole Strean
approximately 95 m (300 £t) W of SA I. This feature _
nay be a natural depesit; there is a large amount 5
of gimilar material in the adjacent stream bed and ;
along the stream sides.

A deeply cut canal which flows into Waizhole Stream
from the S side, directly across from this possible
terrace remnant, is probably of recent construction,
built to alleviate flooding in the adjacent pasture :
area (V, Texeira, pers. comnm.). Where this canal £
cuts aleng the base of the valley side, approximately i
50 to 75 m {165 to 250 £t} mauka of this site, a

basalt flake was found in the gide of the canal.

This site ig in fair condition. Its research value
is high, ag it may contain intact cultural material.
There is 1ittle cultural or public value.

Ifrrigation canal: 1.0 m wide, about 50 cm deep; flows
makai along the S edge of the valley floor in SA I;
gsource unknown. Some large boulders which are vigible
in the bank may be a remnant facing; appears to bs
generally unfaced.

At one point, it is joinéd by a channel off of

WaiZhole Stream, below which is a recently constructed
dam of corrugated metal supported by hau stakess. This
dam is to channel water into another ditch, site 3506.
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This feature continues downstream, paralleling ancther
canal (site 3506), and joins the main channel of
Waizhole Stream, mauka of 1its junction with Waianu
Stream (Figure 17).

The dam, approximately 5 m across, forms a deep,
narrow pool behind it. It is oriented E-W. The

area around the pool and dam is level and covered with
rounded pebbles, suggesiting a flecod wash area. The
steep ridge forming the southern boundary of the
ahupua'a is to the immediate S.

A 2.0 m long alignment of basalt rocks extends

across the canal at its junction with Waizhole Stream.
This rudimentary dam consisis of two courses of
boulders, approximately 30 to 40 cm high.

This site is in excellent condition., Although its
excavation potential is low, 1ts regearch value ig
high in terms of examining the control of water

in the irrigation regime and the continuity of the
irrigation system from traditional %o modern times.
Sources for research include intensive mapping of the
archaeclogical features, historical documents which
may give some chronological control, and oral
histories., Cultural and public value is limited.

Flake deposit: exposed in 2.5 tc 3.25 m high bank,
cut into ridge probably as a result of construction
of the site 3506 canal intake. A4 layer of in situ
flakes occurs in the uppermost 20 to 30 cm of the
exposure; below this is what appears to be flakes

in an eroded slump deposit (see inset, Fig., 17). Flakes
are exposed throughout the cut bank adjacent to

the irrigation caral pipe, as well as tc the makail
{(although not in as great a concentration). A few
scattered basalt flakes were alsc obsserved on the
surface of the steep slope above the cut bank,

Flake materisl was also observsd con the level surface
of the pipe, but not on the embankment of the canal
to the makal of the concrete foundation, This
suggests that the main area of the deposit already
has been expoged by the canal construction.

The in situ deposit is characterized by horizontally
oriented fiakes in the upper 20 cm; betwsen 20 and

20 cm below surface, are a few scatiered flakes, alsc
oriented horizontally, and some gcatiered charcoal
{see Figure 17, inset).
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The basalt flakes, which are visible on the vertical
3 surface of the cut bank, number at least in the
hundreds {(in an area of approximately 24 sq m).

They include all sizes, from large (5 by 5 cm) to
small (2 by 2 cm or less). Most would appear to

be in the mid-size range. Most flakes have dorsal
flake scars, proeminent bulbs of percussion, and step
or hinge flake termination. The material 1s dense,
fairly fine-grained, grey basalt, with no phenocrysts,
There is no obvious exposure of raw material in the
N immedigte vicinity, although iwo gquarries have been
E. identifiied near the top of the ridge above this site
i (approximately 575 m or 1800 £% distant). At least
three adze blanks were present in the surface of the
cut (Figure 18).

Although there is no mapped Land Commission Award
assoclated with this locale, 1t is possible that the
gite area may fall within the bounds of LCA 7572:1,

as described in testimonies for this claim. LCA -
8830/7647 is also in the immediate vicinity. The site
is located in 84 I. '

The site is in good condition, although it appears

to be in a state of continuing slow erosion. It has
high research value, as one of the few sites of

provable prehistorie origin located in this survey

and for its potential (in association with the nearby
adze quarries) for investigating traditional lithic
manufacture and use. Public value is high, as the
deposit and its contents can lend themselves to diszplay.
Cultural value 1s minimal.

3506: Irrigation canal: well-formed channel, which appears
to be presently maintalned and is in excellent
condition., It begins as an off«shoot of the site
3504 canal. Ths head of the diteh consigts of a
six m long iron or concrete pipe (diameter approximately
30 em or 12"), which is partially buried in the
ground. Both ends are anchored in concrete and
boulders (the downstream end is marked "2.7.50" with
"MT" inscribed next to it). Water gushes from the
pipe into an 80 to 100 cm wide channel.

Approximately 35 m downstream of the canal intaks,

a possible overflow dam, of similar construction to

the one described for site 3504, connects this site

with 3504. At this locale {see Figure 17), a small

hollow has been dug into the expcsed and cubt gide of
the ridge.

In the same area where site 3504 joins Waiahole Streanm,
the 3506 canal makeg a sharp fturn to the E and runs
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makai along the base of the valley side. At th
i

2] (D

& small, level area which is deseribed as a house

site for LCA 7647; a structure is visible on the

1928 aerial photograph. A search for evidence of

a habitation site was made but only an inconseguential
pile of very recent trash was found.

The canal continues beyond the makal extent of the
survey area and feeds into the tarc fields in leags
91 (see Figure 7).

This canal is primarily a dirt-faced channel, but
cobbles and boulders have been placed in strategice
places, particularly where there is potential for
flood damage. At one poinit where it makes a sharp-
angled turn, 1t has been well-faced with cobbles
and boulders, with facings up to 70 cm abeve the
present water level,

This feature is also assocciated with sites 3516, 3517,
and 3518. 7The first is a possible subsidiary canal
feeding fields in what is now lease 71. Sites 3517
and 3518 are wood frame houses in close proximity to
the canal.

This feature is described 1n several of the LC award
testimonies (for LCAs 10230, 7660, 7650, and 7664),
It is also shown on a map of 1910 irrigation ditches
(Miyagi 1963: Figure 23). Miyagi (1963: 113) notes
that this 'auwzl appears consistently cn all the
historical maps he examined; and that it diverted
water from upper Waiahcle Stream and irrigated the
lowlands S of the main strean.

This feature runs almost the entire length of SA I
and is in excellent condition. For the same reasons
given for site 3504, this site is evaluated as having
high research and public significance., Its cultural
value is alsc high as it 13 an integral part of =
conulnu1ng agricultural system. A recommendaticn of
preservation, in %this case, should not preclude
continued use.

Mounded wall: may be a possible levee to protect
adjacent fields from flood waters backing up above
the Junctlon of Waiahole and Waianu Streams Ths
wall is faced on the side away from the streanm for
a short section of its 20 n length., The facing is
of stacked basalt boulders and is 75 to 100 cm high
{see Figure 17).
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Its mauka end extends into a thick hau grove, through
which 1t was followed for a short way in the survey
hefore the vegetation became impensirable. The site
is probably within the bounds of LCA 7572:1, in what
is now SA I.

This site is in failr condition. Its research value
is moderate ag it relates to the irrigation systen
associated with LCA 7572:1, but excavation potential
is low. Public and cultural value is minimal.

Trrigation system: consists of remnant ferrace
facings and a possible irrigation chanrnel, located

on the 5 side of Waiahole Stream, at the junction of
Waiahole and Waianu Streams, in SA I (Figure 19)

The site is in extremely poor condition, primarily
from stream overflcw and alluviation, and fronm
considerable recent bulidozing at its W extent. Most
of the features are buried with only the uppermost
rocks of terrace facings visible. N-S oriented walls
appear to continue into the virtually impenetrable
grass in the abandoned field under lease 71. Portions
of the site appear on the 1928 aerial photograph

(see Figure 11a).

The site extends approximately 200 m (650 ft)
downstrean.

This site is in poor condition, and as such, it has-
only mederate potential for research, However, it

is definitely a part of the traditional agricultural
system described for LCA 7647 in land records and on
the 1897 Dove map. It can perhaps say something on
the continuity (and contrast) of the Hawaiian systen
with the commercial rice period. Publie and cultursl
value is minimail.

Concrete and stone foundation: 1located along the

edge of Walanu Stream, approximately 45 m (140 £t)
makai of the Walanu Stream bridge; approximately

2.0 m long, 25 cm high, and 25 cm wide, of rcunded
boulders set in concrete. The feature may have bsen

a canal intake, but its assoclations with any other
cultural features, even the canal described under site
3510, are tenuous.

This site has minimal significance in all respects.
There has been considerable disturbance by a
recent trash dump in the areaz to the north.
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Poassible occupatlon area: located on stream f{lat
immediately makai of the Walanu Stream bridge and S
of Waiahole Valley Rcad. Although there are no
evident surface features, there are several plants
in the vicinity (such as noni, banana, coffee, and
mango) which suggest an historical occcupation.

This area corresponds with a notation on the 1897
Dove map of a structure in LCA 10228:2. An erosion
cut bank along the S side of this area, which may
connect with the site 3509 feature, may correlate
with an irrigation canal alsc marked on the 1897
map.

Further work 1s needed to test the possibility that
this is indeed an occupation site. Its potential
historical associations with both the LC award and
with late 19th century activities in the area lends
to its research value. It has minimal public or
cultural value.

Irrigation canal and embankment: consists of a
poorly preserved canal, sections of which show a
cobble facing, and an adjacent embankment; located
on the stream flat ¥ of the junction of Waianu and
Waizhole Streams in S&4 I {(Figure 20).

The canal is 1.5 to 2.0 m across and up to 50 cm
deep {where faced). The enmbankment is 1.5 to 2.0 m
wide and up to 1.0 m high: it may have been faced
on both sides, but the area toward the siream shows
signs of considerable flood disturbance which would
probably have destroyed any evidence of stonework.

The mauka end of the embankment has been cut off by
a meznder in Waianu Streams; the makail end of the
canal appears to continue makal out of the survey
area,., Thick vegetation made delineation of these
features difficult.

The site is in extremely poor condition from recent
bulldozing. Given this, its significance is minimal.

Buried cccupation deposit: 20 to 30 cm thick

cultural deposit expesed in a 1.4 to 2.0 m high

road cut, located mauka of the Walanu Stream bridge

(Figure 21); contains Tithic material and two

firepits (with charccal, firscracked rock, and

identifiable fragments of burnt vegetative material).

There is scattered charcoal through the deposit{Figure 22).

The site 1s situated on the nose of a ridge or knoll
which separates the drainages of Waizhols and Walanu

]
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KEY T¢ FIGURE 22.
S0IL DESCRIPTIOHNS

Dark brown (7.5 YR 3/2, moist) silt clay; strong
medium, blocky structure: firm consistence;
sticky, plastic; many fine to ccarse roots;
smooth, clear boundary.

Dark brown (7.5 YR 3/2) mixed with strong brown
(7.5 YR 5/8, moist) pebbly silt clay; no structure
vigible; firm consistence; sticky, plastic; many
fine to coarse roots; over 50% very deteriorated
basalt pebbles (angular); abrupt, smooth boundary.

Very dark brown to black (10 YR 2/1.5, moist) silt
¢lay; strong, medium, blocky structure; firm
consistence; sticky, plastic; many Tine to

very coarse roots; fire-cracked basalt, basalt
flakes, charcoal, one grinding stone; abrupt,
gmocth boundary.

Dark brown (7.5 YR 3/2, moist) clay; strong,
medium, columnar structure; very firm consistence;
sticky,plastic: few medium to coarse roots; less
than 10% basalt pebbles; abrupt, smooth boundary.

Dark brown (7.5 YR 3/4) mixed with strong brown
{7.5 YR 5/8) saprolitic coloring; bouldery,
cobbly =ilt clay; moderate, medium, blocky
structure; firm consistence; sticky, plastic;
few medium to coarse roots; greater than 30%
deteriorated basalt cobbles and boulders
(saprolites); lower boundary undetermined.
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Stfeams at the W e&ge of 8A I. The knoll has been
cut by Waiahole Valley Road (which was eonstructed

‘8t least by the late 1920s, as it is visible on +<the

1928 aerial photograph). The deposit was first
located in the S exposure of the road cut, then
traced in the N exposure, and finally through the
grooves of the "Kuleana Ditch" {site 3513), which
cuts: across the knell at a higher elevation.

The site is in excellent condition. It has high

regsearch value for three reasons: 1) it is one of

few sites located in this survey which may not

have been impacted by the 19th century rice industry
and thus, may contain evidence for the tradifional
Hawaiian use of the area; 2) its location on the

knoll between the two drainages suggests .an associlatlon
with agricultural fields along the streams (Figure 23),
and 3} the abundance of lithic .material in the deposit
suggests a4 special activity related to this oeccupation,
possibly tied to the two quarries located on the

3 ridge of the valley.

Public wvalue of the site, as for site 3505, lies in
the exhibit guality of the deposit and its contents.
Gultural value is wminimal.

"Kuleana Ditch": gite actually consgists of two
dirt-faced channels cut acrcss the knoll which
separates Waianu and Waiahole Streams. One, or both,
may be associated with a flume {described on the

1897 Dove map) which crossed Waianu Stream and joined
with a canal which eventually led acrcss the Waiahole
Schogl lot and down to the McCandless Rice Mill (site
3523).

- The site, located in 34 I, is in excellent conditicn.

Its research value is low but its public exhibit
quality, as a reflection of rice industry technical
developments, is high,

The name, "Kuleana Ditch" was passed on to me by

a local resident, familiar with the area since 1949.
He alsc informed me that the mauks portions of the
ditch remained intact. '

Artifact gcatter: consists of lithic material,

crockery, bottle glass, volecanic glass flakes, and

miscellaneous cultural debris, scattered throughout a
freshly plowed field under lease 74, in the NW corner
of SA I. B8ix transecits were run across & 20 x 30 n»
section of the field. A total of 142 flakes, 33 pieces
of crockery, 52 pieces of bottle glass, 5 volecanic
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FIGURE 23. 1860 PHOTOGRAPH FROM MAUI, SHOWING SETTLEMENT PATTERN SUGGESTED FOR SITE 3512,
(Photograph from J. Feher, Hawaii: A Pictorial History. Bishop Museun
Special Publicaiton 58. 1969).
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glass flakes, three polished adze fragments, a
polished whetstone fragment, a polished hematite
fragment, and two basalt core were found {Figure

24}«

A density distribution for the different types of
artifacts was calculated (Figurse 25}. The crockery
and bottle glass (elearly of historical origin) were

concentrated in the SW corner of the field while

the volcanic glass and miscellaneous lithie artifacts
(probably of prehistoric or traditional origin) wers
distributed cver the northern and easgtern sections.
The basalt flakes were evenly distribulted over the
entire field, with a higher concentration along the
western edge (i.e. along the edge of the field itself).
This admittedly small sample suggests that 1) this
area containg a multi-component site, containing a
range of material representing both traditiconal and
historical occupations; and 2) the site can probably
be divided -into two zones, ypossibly reflecting
shifting loei of occupation through time (an
hynoth831s which can be tegted through excavation).

The research value of this site is very high, as

the idea of intact deposits beneath a plow zone has
vet to be examined in Hawal'i, The ramifications for
Hawailan archaeclogyare considerable, given the large
acreage of land presently under cultivation and
presumeably thought to be too disturbed for research
purposes.

014 road bed or irrigaticn canal: a lsvel, linear
area located on the slope of Kanelca, above the
Waianu Stream bridge, in the NW corner of 84 I. The
level area ranges in width from 1.0 to 2.0 m: the
high point is toward the mauka end, below the SW
corner of the cultivated Tield under lesase 74 {(see
Figure 11). It slopes down to the E along the
middle of the Kaneloa slope.

The site falls withir the boundaries of Grant 2703:3,
but there are no c¢lear historical associations.

Without further information, signifiecance is minimal.

Possible irrigation canal: distinguishable as an
irrigation featu“e by the sl&mht indentation in the
thick grass ground cover and by its relatively
boggy ccndition.

This feature is loecated within the Goundaries of LCA
766411, which is described as under tarc cultivation.
The area was certainly under rice cultivation in the
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late 19th century; it is shown on the 1928 aerial
photograph to be terraced and irrigated (see Figurs
11a). This feature may have been part of an irrigaticn
ditch which crossed these fields from the W end of

site 3506 canal.

At the E boundary of the survey area (I), the canal
widened to 2,0 m and intersected wiith the lower

end of the site 3506 canal; it then continued downvalley
into the taro fields presently under lease 921,

The area in which this site is located was not
surveyed because of the dense grass cover. A
statement of significance is thus premature, as the
canal is obviocusly a part of an as yest 1ittle known
system.

Abandeoned wood frame house and associated trash pit:
small, wood frame house {with only three walls standing),
and an assoclated trash or ocuthouse pit; located on

a small flat at the base of the valley side nesar the

SE corner of SA I. The Walahole Homestead Road runs
adjacent to the N side of the house and pit. White
ginger and banana are growing next to the one-rconm
atructure, which contains a rusted metal bedframe.

The pit, which measures approximately 1.0 m in
diameter, contains rusted metal, ceramic fragments,
bottle fragments {including a bottle base inseribed
"Dai Nippon"), and several short lengths of 4" x 4"
lumber,

The site 2506 canal runs parzllel to and across

the rcad from the house. HNear this site locale, a
conerete tunnel, approximately 2.5 m long, has bheen
built into the canal, forming a driveway of sorts
across the ditech into the fields beycond (this function
is suggested by its close proximity to the Homestead
Road and its structural feaztures).

A house is indicated at this site in the description
of LCA 7664:1. A structure is noted on the 1897
Dove map, as well as on the 1928 aerial photograph,.

The site is in excellent conditficn and the apparent
continuity in occupation of this locale from at least
the first half ¢f the 19th century into the 20+%h
century gives much signifiicance to the site in
research terms. The presence of the trash pit offers
an oppertunity to investigate the material remains

of this occupation and its possible association with
the cultivated fields which once occupied the now
overgrown expanse of lease 77.




i Waiahole Valley Archaeology
Appendix I. Site Descriptions
~ Page 77

3518: Abandoned wood frame kouse: three-room, wood frame
' © house situated between the site 3506 canal and the
field presently under leade 77; along the § edge
) & of 84 I. The house appears to have been recently
£ . abandoned, as there wasstill a blanket hanging
3 - from one of the rafters at the time of the survey.
: “An old. bathtub is in theweedovergrOWn yard near.
£ the canal. There are two acceg§ses across the canal
{ : from the Walahole Homestead Road: one is & metal
mesh screehn -and the other consists of three hau logs
laid next to €ach other. The latter had four
hollow-tile steps leading down the slope from the
réad. Both appear to be recent innovations.
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An informant indicéted that this structure was a
field house when'the:area was under taro cultivation
in the early'19508.

As an archa@ologlcal site, the house is in excellent
condition. Without further information, however, its
significance is minimal, '

3519: "Ka Loko Manu": first identified on the 1897 Dove
map; - appears on this map as a pond in an irrigation
ditch cor a streanm (belng used as an irrigation ditch)
which flowed through the gulch along the ¥ boundary
of the valley; located in SA II.

"Loko” means pond, pool, or lake; "manu" means
bird, or alternatively, salty, pungent, cor acrid
(Pukul and Elbert 1964).

I Approxmmately 285 to 315 n (800 to 1000 £%) upvalley
= from the coastal flat is a large, flcoded area which
covers much of the guleh floor(Flgure 26}. It may have
been flooded at the time of the survey by recent

rains rather than from a permanent state; there was

no running water observed above the pond in the shallow
(10 em deep) stream channel. Below the pond, it
appears that someone has cleared out and possibly
deepened an exhaust channel, which 1s approximately

50 to 60 cm deep.

The vegetation in the vieinity of the pond is
~conspicuously different from the lower gulch, which

is dominated by tall grasses and ferns under a Javs

plum Canopy. The vegetation in the site area includss

ti, red ginger, and banana.

A recent bulldozer cut crosses thegulech just below
the pond; this is a source of red coloraticon in the
stream in the lower gulch. At the top of the N



gL 98®mg

FIGURE 26.

SITE 3519,




A
¢
i

t
i
3

a520:

Waiahole Valley Archaeoclogy
Appendix I. Site Descriptions
Page 79

ridge, a 20 c¢m thick deposit containing scattered
charcoal flecks was observed in an ercded cut. The
deposit consists of a very hard silt, with fine,
sub-angular blocky siructure. It overlies a basal
"C" horizon., This may be evidence of some burning

on the slopes, although a definite chronclogical date
cannot be affixed.

This site is enigmatic in funection and a statement
of significance is premature without further information.

Possible irrigation canal: occurs as a narrow ledgs
at the base of the Kaneloa escarpment, slightly
elevated above the lowland flat; located in SA III.
It can be traced along the W edge of the gully

mauka of lease 6/, to the mouth of the same gully,
wnere it turns sharply makail, feollowing the iine

of the Kaneloa escarpmeni. It leaves the base

of the escarpment approximately 100 m {325 ft) fronm
this turn and probably continues makai across the
coastal flat.

A stand of mature, cultivated bananas in the gully
has obscured the upper end of the canal; a thicket
of hau has hidden the lower portion where it enters
the lowland,

A watercourse following the szame route as this feature
is identified on the 1897 Dove map. It originates
from the juncition of Waianu and Uwau Streams in the
upper Walanu drainage and branches at the head of

the gulch in which "Ka Loko Manu" (site 3519)

cceurs. The main branch of this canal systen
continues across Kaneloa and then splits again at

the head of the gully mauka of lease 64 to enter this
subsidiary channel (see Figure 13}, This canal and the
cne which feeds "Ka Loko Manu'" carry water into the
irrigated rice fields at the N end of the coastal
flat. This map 1is the earlies®t showing the ditch;
however, this should not be interpreted as a strictly
higtorical feature, as it would not have been
impossible for traditional Hawaiians to have dug

a complex system to water taro fields.

This section of the valley was awarded to Puuiki as

a konohiki, under LCA 5936; it is the 'i13i of Waianu 2.
m N e ——

There were no awards to commonsrs in thils area.

This site is in fair condition. The lack of information
concerning the transition from taro to rice cultivation
in the late 1800s gives some significance tc this siie
as a feature possibly related fo both forms of irriga-
tion. Public value and cultural import are minimal.




3521

3522

3523:

Waiahole Valley Archaeoclogy
Appendix I. Site Descriptions
Page 80

Embankment: 1.5 to 2.0 m high, approximately 1.5
m to 2.0 m wide, resembles a rallroad berm (i.e.
wide, level top with steeply sloping, high sides).
This features extends from the base of the Kaneloa
egcarpment makal onto the coastal flst in a direct
line toward Waikane Landing. Although there is no
corroborative evidence, this may be pari of the
railroad used in the construction of the Waiahole
Water Tunnel and during the pineapple period.
Fence posts in the vicinity appear to be reused
railroad itiss.

Where the embankment meets the escarpment, a 2.0 m
wide cut across the feature has been made, separating
the feature from the low c¢liff., This gap corresponds
with a wide, level bench which follows the base of
the ?scarpment for much of the coastal flat (site
3522).

The site is in excellent condition. Research value
is moderate, as ithere is so little known about the
railroad (although several people inférmed me that
it followed the route of Walahole Valley Road). If
this is indeed the railroad, its public value is
high.

Possible rcad bed: wide, level bench at base of
escarpment, slightly elevated above the coasztal

flat; varies in width from 4.0 to 6.0 m, covered

in a high canopy of Java plum, with a false

honohono ground cover. There is no visible stonework
along the makal edge, which drops 50 cm to the
coastal flat. A single line of tall Java plum trees
forms a conspicuous boundary along thai edge.

Remnant terraces, probably from rice cultivation,
are visible in the pasture to the makal; dirt facings
with no stonework are clearly visible near the
egscarpment,

Without further information, this site has 1ittle
signficance.

McCandless Rice Mill: presently the site of =a
regidence in SA III. Archaeological remains consist
of exposed bedrock channelin the escarpment face which
served as an irrigation feature running the rice mill
waterwheel, and the concrete foundation of the water
wheel under the existing house.

This localiiy 1s definitely that of the former rice
mill, constructed in the last decades of the 19th
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century, probably by the character, L.L. McCandless,
who played a major role in the 20th century use
and modification of the valley landscape (see Figure 13).

MeCandless, a driller by profession, came to Hawailil
in 1882, and joined his brothers in developing water
projects throughout the islands. He was interested
in real estate and acquired much land over the years
through leasing and buying{Green 1932). It was his astute
acquisition of Waiahole lands and accompanying water
rights which brought together his profession and his
avocation in the construction of the Waishole Water
Tunnel. He, and later his estate, controlled much
of the land in the valley until its purchase by the
State of Hawaii in the late 1970s.

An interview with the present resident of the gsite
revealed that the escarpment adjacent to the

bedrock channel has been long used as a trash dump,
and historical bottles and miscellanecus paraphernalis
4 from the 1800s and early 1900s have been exposed on

§ the slope.

The research value of the rice mill site itself is
minimal but the trash deposit on the sleope coffers
: an opportunity to examine the changing material

B : culture of occcupants of the area, from possibly

n long-ago Hawaiians, %o rice planiation workers, to
% the present truck farmers.

While public value is minimal, cultural import is
high as this site is asscciated with an important
higtorical figure for the valley, as well as an
important period in the valley's history.

3824; Irrigation canal and rice fields: irrigation
feature consists of narrow, level bench at the base
of the Kaneloa escarpment at the 5 end of 5S4 III.
This bench runs S from the rice mill area to the end
of the survey area (and continues S out of the SA).
Partially faced with small, rounded and angular
cobbles, the canal bank measures about 40 cm high.
A possible flake was found on the bank.

At the § end of the survey area was the junction of
three canals (Figure 27). One is the level bench
described above, one is a 50 to 60 cm deep earthen
ditch extending S of the survey area, and one is
shallow, earthen ditch extending makai into a hau
grove,

The irrigation feature which extends S out the 54
was fclliowed for a short distance where it became
a level bench similar to the one describaed above.
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Terracing is visible in the pasture to the makail of
the escarpment Those immediately adjacent to

the canal junction were mapped with EBruntcn pocket
transit and tape (see Figure 27); those farther
away were drawn from the 1928 aerlal photegraph
{see Figure 13).

The site is in excellent condition. Research value

is high in understanding some of the technical

aspects of the rice irrigation system, as well as
possibly investigating the preservaticen of the
Hawailian sysftem beneath or integrated with the
histerical one. Public and cultursl value are minimal,

Artifact scatter: 1lithic material and a porcelain
sherd were observed on the W edge of the cultivated
field under lease 64 (Figure 28). No asystematic
trangsect survey of the field was carried out, as it
was technically out of the survey area.

For the same reasons given for the artifact, scatter
in SA I (site 3514), this site has high research
value. Public and culturasl valuse are minimal,

Buried cultural deposits: four profiles were noted
along the lower banks of Waizhole Stream, between
150 m (480 ft) and 415 m (1300 ft) inland of the
Kamehameha Highway bridge.

Two probable agricultural horizons were noted in a
2.0 m high cuit in the stream, approximately 150 n
(480 f£t) mauka of the bridge. The deposits contain
considerable charcoal and a few basalt and volcanic
glass flakes. The interpreftation of agricultural
ugse is based on the soil characteristics (see
decripticon of soils in Figure 29 ).

The total length of the exposed stream cul is
approximately 40 m (130 ft). Profile 1 is 10m{30f%t) from
the E edge; profile 2 is approximately 10 n (30 ft)} fron
the W edge‘ The land above the cut is presently being
cultivated in bananas and other truck crops. The sirean
is aporoximately 20 tc 50 cm deep at the base of the cut.
A grass-covered island has formed in the center of the
stream at this locale; a concrete and stone wall
supporting Waiahole Valley Road is on the N side of

the strean. '

A 7.3 m high bank, approxi mauely 222 @ {700 £t) inland
¢f the bridge, contains several strata of fine fo
coarse silts and clays; the lowest deposit shows

a gray coloration which suggests a gleyved soil
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KEY TO FIGURE 29. :
SOIL DESCRIPTICNS
Stratum I: Dark brown (7.5 IR 3/2, moist) silty clay; strong, medium, blocky structurs;
very hard consistence (dry): very firm consistence {(moist); slightly
gticky, slightly plastic; few fine to medium roots; less than 5% rounded e

pebbles; smoeth, clear boundary; one flake of voleanic glass collected
from boundary with Stratum II.

II: Dark brown (7.5 YR 3/2, moist) clay; strong, medium to coarse, sub-angular
blocky structure; very hard consistence {dry)}: very firm consistence (moist); :
sticky, plastic; few medium rootss less than 10% rounded pebbles and :
cobbles; small charcoal flecks scattered throughout; clear, smooth Bes
boundary. :

111 In profile 1, deposit 1s same as Stratum II, with reddish yellew {5 ¥R
6/8, moist)] staining throughout {and extending inte IV}.

In prefile 2, dark brown (7.5 YR 3/2, moist) clay loam; fine, subwangular
blocky structurs; slightly sticky, slightly plastic; with reddish yellow
{5 YR 5/8, moist} mettling; abrupt, smcoth boundary.

Iv: {occurs enly in profile 2} coasrse sand to swall rounded cobbles in
gandy loam matrix; reddlsh yellow; lower & cm is 2 sandy gravel with “
some rounded pebbles. :
v (ocours only in profile 2) Dark brown (7.5 YR 3/2, moist) silt olays ¢

fine, .sub-anguiar, blocky structure; very friable (moist); sticky,
plastie: reddish yellow (5 IR 5/8, moisgt) mottling; very few, small
charcoal flecks; smooth, abrupt boundary.

VI: Dark brown (7.5 YR 3/2, moist) with reddish yellow {5 ¥R &/8, moisgh)
mottling; rounded to sub-rounded pebbles fto gravel in a clay lcan
matrix; weak, fine to medium crumb structure; firm consistence; sticky,
plastic; few, very fine roots; abrupt, wavy boundary.

YIil: in profile 1, dark brown (7.5 IR 3/2, moist) silty clay; with dark
red (10 R 3/6, moisgt) mottling; friable; sticky, plastie; few, very
fine rocts; less than 10% rounded cobbles; abrupt, smooth boundary,

§
£
o
B

In profile 2, dark brown (7.5 ¥R 3/2, moist) clay; fine, columnar
structura; very sticky, very plastic; frisble; some charcoal flecks:;
abrupt, wavy boundary.

VIII: distinetly graded deposit of fine silts to small cobbles: in strong
brown (7.5 IR 3/2, meoist) clay loam matrix.

In profile 2, divided into four sub-strata;

VIIla: silt Lo ccarse sand: very fine orumb structure; sli%htly
sticky, non-plagtic; friable; some chareoal flecks (more so than
in Stratum VII); abrupt, smcoth boundary.

VilIb: sands and pebbles.

VIiIie: very fine gandy silt; very fine crumb structure; slightly sticky,
nen-plasiic; many large chunks of charcoal; few burnt kukui shell;
thin bands of c¢lay; abrupt, wavy boundary.

VIIlid: coarse sands to pebbles In weakly cemented clay loam matrix:
rounded %o sub-rounded cobbles along lower boundary; abrupt,
smeoth boundary.

1% {securs only in profile 1) very gark brown (10 YR 2/2, moist) clay loam;
sticky, plastic; approximately 23% gravels and pebbles; lower Doundary

..... undetermined.
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(Evans /79787 defines such a soil as having "formed
through disturbance of the hydrclogical regime by

man -~ particularly the changes wrought by forest
clearance and land exploitation for farming"). Further,
a facies change in this lowes?t deposit indicates that
the stream channel has been shifting and that the
present course i1s cutting into a former agricultural
ares.

A 2.5 m high bank, approximately 4715 n (1300 ft)
inland of the Kamenameha Highway bridge, contains a
possible cultural deposit (grey/brown clay with red
mottles and charcoal flecks), 60 cm above the present
water level; overlying coarse, basal alluvial stratunm.
The upper layers of the cut bank have been heavily
disturbed by recent digging and filling associated
the residence on the adjacent properiy.

Thege profiles have high research value as they

indicate the presence of buried, intact culiural
material beneath the presently cultivated fields of

the lower valley. The first set of profiles (sse

Figure 29), in particular, gives evidence of the

natural and cultural changes in the landscape(Figure 30),

Irrigation canal: 1.0 m deep canal feeding off of
Waizhole Stream to the 3; intake is located mid-way
between leases 971 and 93. The intakse ares is marked
by corrugated metal and plastic sheeting, supported
by hau branches and boulders; approximately 20 nm

to the makai, the canal feeds into a long, 12"

metal pipe which 1 presently overgrown in a hau
thicket.

Two other possible canal exhausts (into Waizhole
Stream) were noted on the N bank of the strean,
slightly downstream from this site.

Witheout further information, the significance of
this site is minimal.
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Appendix IT.
LIST OF PLANTS

o
i
s
Y
i
N

£ Common Nanme Hawsiian Nanme Scientific Name

kS

o kava Tawa Piper methysticum
banana maitla Musa sp.
false kamani kamani haole Terminalia catappa L.
guava ——— _ Psidium guajava
o Hau Hibiscus tiliaceus
Java olive - Sterculia feoetlida L.
Java plum -——— Fugenia cuminii

I —— koa haole Leucaena glauca

é mango manako Mangifera indica

. pandanus hala Pandanus odoratissimus

%_ panicum grass e Panleum maximus Jacq.
papaya - Carica papaya
sweelt potato 'vala Ipomoea batatas L.
rice laiki Oryza sativa

o sugar cane ko Saccharum officinarum L.
taro kalo Colocasia esculenta L,
tobacco paka Nicotiana tobacum L.

Source: Marie C. Neal, In Gardens of Hawaii. B.F., Bishop
Museum Special Publication 50. Bishop Museum Press.
Honolulu. 1965.
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Streams at the W edge of SA I. The knoll has been
cut by Waiahole Valley Road (which was constructed
at least by the late 1920s, as it is vigible on the
1928 aerial photograph). The deposit was first
lecated in the 5 exposure of the road cut, then
traced in the N exposure, and finally through the
grooves of the "Kuleana Ditch" {site 3513), which
cuts across the knoll at a higher elevation.

The gite is in excellent condition. It has high
research value for three reasons: 1) it is one of

few sites located in this survey which may not

have been impacted by the 19th eentury rice industry
and thus, may contain evidence for the traditional
Hawaiian use of the area; 2} its location on the

knoll between the two drainages suggests an associlation
with agricultural fields along the streams (Figure 23),
and 3) the abundance of Iithic material in the deposit
suggests a special activity related to this occupation,
possibly tied to the two quarries located on the

S ridge of the valley.

Public value of the site, as for site 3505, lies in
the exhibit quality of the deposit and its contents.
Cultural value is ninimal.

"Kulesna Diteh®™: site actually consists of two
dirt-faced channels cut across the knoll which
separates Walanu agnd Waiahole Streams. One, or both,
may be associated with a flume (described on the

1897 Dove map) which crossed Waianu Stream and joined
with a canal which eventually led across the Waiahole
School lot and down to the McCandless Rice Mill (site

3523).

The site, located in 84 I, is in excellent condition,
Its research value is low but its public exhibit
quality, as a reflection of rice industry technical
develcpments, is high.

The name, "Kuleana Ditch" was passed on to me by

g local resident, familiar with the area since 1949.
He also informed me that ths mauka portions of the
ditech remained intact.

Artifact scatter: consists of lithic materizl,
crockery, bottle glass, wvolcanic glass flakes, and
miscellaneous cultural debris, scattersd throughout a
freshly plowed field under lease 74, in the NW corner
of 54 I. Six transscts were run across a 20 x 50 m
gsection of the field. A total of 142 flakes, 332 piecss
of crockery, 52 pileces of bottle glass, 5 volcanic
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Special Publicaiton 58. 1969).
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; : glass flakes, three polished adze fragments, a
: polished whetgtone fragment, a polished hematite
fragment, and two basalt core were found (Figure

i 24}

A densgity distribution for the differsnt types of

artifacts was calculated (Figure 257, The crockery

and bottle glass {clearly of histeorical origin) were

concentrated in the SW corner of the field while

the volcanic glass and miscellaneous 1ithic artifacts

£ {probably of prehistoric or traditional origin) were

§ distributed over the northern and eastern sections.
The baszlt flakes were evenly distributed over the
entire field, with a higher concentration along the
western edge {(i.e. along the edge of the field itselfl).
Thisg admittedly small sample suggests that 1) this

. arez contains a multi-component site, containing a
range of material representing beth traditional and
nistorical occupations; and 2) the site can probably
be divided into two zones, possibly reflecting
shifting leeci of occupation through time (an
hypothesis which can be tested through excavation).

The research value of this site is very high, as

the idea of intact deposits beneath z plow zone has
vel tc be examined in Hawal'i. The ramifications for
Hawalian archaeolecgyare considerable, given the large
acreage of land presgently under cultivation and
presumeably thought to be tco disturbed for research
purpcses. '

3515: 014 road bed or irrigation canal: a level, linear
area located on the slepe ¢of Kaneloa, above the
Waianu Stream bridge, in the NW corner of S84 I. The
level area ranges Iln width frem 1.0 to 2.0 m; the
high point is toward the mauka end, below the SW
corner of the cultivated ©isld under lease 74 {zee
Figure 11). It slopes down to the E along the
middle of the Kanelca slope.

b5
JaR

The site falls within the boundaries of Grant 2703:3,
but there are no clear historical associations.

Without further information, significance is minimal.

: 3516: Pogsible irrigation canal: distinguishable as an

L irrigation feature by the slight indentaticn in the
thick grass ground cover and by its relatively
boggy conditiocon,

This feature is loecated within the boundariss of LOA
766411, which is describved as under *aro ecultivation.
The area was certainly under rice cultivaticn in the



FIGURE 24. SAMPLE OF ARTIFACTS FOUND IN SITE 32514.
(erockery, left; flakes, center;

polished stone tools and volcanic glass,
right)
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late 19th century; it is shown on the 1928 aerial

photograph to be terraced and irrigated (see Figure

11a). This feature may have been part cf an irrigation

diteh which crossed these fields from the W end of .
gite 3506 canal. :

At the E boundary of the survey area (I), the canal
widened to 2.0 m and intersected with the lower

end of the site 3506 canal; it then continued downvalley
into the taro fields presently under lease 91.

R

¥
H
£

The area in which this site is located was noi
surveyed because of the dense grass cover. A
statement of significance is thus premature, as the
canal is obvicusly a part of an as yet little known
systen.

Abandoned wood frame house and associated trash pit:
small, wood frame house (with only three walls standing),
and an associated trash cor outhcuse pii; located on

a small flat at the base of the valley side near the .

SE corner of SA I, The Waizhole Homestead Road runs
adjacent to the N side of the house and pit. White
ginger and banana are growing next to the one-rconm
gtructure, which contains a rusted metal bedframe.

The pit, which measures approximately 1.0 m in
diameter, contains rusted metal, ceramic fragments,
bottle fragments (including a bottle base inscribed %
"Dai Nippon®"), and several short lengths of 4" x 4V '
lumber.

The site 3506 canal runs parallel to and across i
the road from the house. HNear this site locale, a
concrete tunnel, approximately 3.5 m long, has been
built into the canal, forming a driveway of sorts
across the ditch into the fields beyond (this function
is suggested by its close proximity to the Homestead
Road and its structural features).

A house 1s indicated at this site in the description
of LCA 766L:1. A structure is noted on the 1897
Dove map, as well as on the 1928 aerial photograph.

The site is in excellent condiilon and the apparent
continuity in cccupation of this locale from at least
the first half of %the 19th century into the 20th
century gives much significance to the site in
research terms. The presence of the trash pit offers
an cpportuniiy %to investigate the maiterial remains

of this occupatlon and its possible asscecilation with
the cultivated fields which once occupied the now

r7A

overgrown expanse of lease 71.
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Abandoned wood frame house: three-room, wood frame

~ house situated between the site 3506 canal and the

field presently under lease 71; along the § edge
of SA I. The house appears to have been recently
abandoned, as there wdasstill a blanket hanging
from one of the rafters at the ftime of the survey.

‘An old bathtub is in the weed-overgrown yard near

the canal. There dre two accesses acrcess the canal
from the-waiahole Homestead Road: one is a metal
mesh screen and the other consists of three hau logs
laid next to each other. The latter had four
hollow~tile steps leading down the slope from the
rcad. Both appear toc be recent innovations.

An informant indicated that this structure was a
field house when the area was under taro cultivatien
in the early 1950s.

As an archaeclogical sife, the house is in excellent
cendition. Without further information, however, itg
significance is minimzl.

"Ka Loke Manu'": first identified on the 1897 Dove
map; - -appears on this map as a Ooﬁd in an irrigaticn
ditch or a stream (being used as an irrigation ditch)
which flowed through the gulch along the N boundary
of the valley; located in 84 II.

"Loko" means pond, pool, or lake; ”manu”-means
bird, or alternatively, salty, pungent, or acrid
(Pukui and Elbert 1964).

Approximately 255 to 315 m (800 to 1000 £t) upvalley

from the cocastal flat is a large, floeded area which

covers much of the gulech floor(Figure 26). It may have

been flooded at the time of the survey by recent

rains rather than from a permanent gtate; ithere was

ne running water observed above the pond in the shallow

{10 cm deep) stream channel. Below the pond, it

appears that someone has cleared out and possibly

deepened an exhaust channel, which 1s approximately ;
50 to 60 em deep. %

The vegetation in the vicinity of the pond is
conspicuously different from the lower gulch, which

is deaminated by tall grasses and ferns under =z Jdava
plum canopy. The vegetation in the gite area includes

A recent bulldozer cut crosses theguleh just below
the pend; this is a source of red coloration in the
gstream in the lower gulch. A%t the top of the ¥
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ridge, a 20 cm thick deposit containing scattered
charcoal flecks was observed in an ercded cut. The
deposit consists of a very hard silt, with fine,
sub-angular blocky structure. It overlies a basal
"C'" horizon. This may be evidence of some burning

orn the slopes, although a definite chronolcgical date
cannot be affixed.

This site 1g enigmatic in funetion and a statement
of significance is premature without further information,

Possible irrigatiocn canal: occurs as a narrow ledge
at the base of the Kaneloa escarpmeni, slightly
elevated above the lowland flat; located in SA III.
It can be traced along the W edge of the gully

mauka of lease 64, to the mouth of the same gully,
where it.turns sharply makai, following the line

of the Kanelca escarpment. It leaves the base

of the escarpment approximately 100 m (325 £t} fron
this turn and probably continues makai acrcss the
coastal flat.

A stand of mature, cultivated bananas in the gully
has obscured the upper end of the canal; a thicket
of hau has hidden the lower portion where it enters
the lowland.

A watercourse following the same route ag this feature
is identified on the 1897 Dove map. It originates
from the junction of Wailanu and Uwau Streams in the
upper Wailanu drainage and branches at the head of

the gulech in which "Ka Loko Manu" (site 3519)

occurs, The main branch of this canal systen
continues across Kaneloa and then splits again at

the head of the gully mauka of lease 64 to enter this
subsidiary channel (see Figure 13), This canal and the
one which feeds "Ka Loko Manu" carry water into the
irrigated rice fields at the N end of the coastal
flat. This map is the earliest showing the ditch;
however, this should not be interpreted as a strictly
historical feature, as it would not have been
impossible for itraditional Hawalians to have dug

a complex system to water taro fields.

This section of the valley was awarded tc Puuikl as

a konohiki, under LCA 5%936: it is the 'ili of Waianu 2.
e R . -t

There were no awards Lo commoners in this area.

This site is in fair condition. The lack of information
concerning the transition from tarec to rice cultivation
in the late 1800s gives scome significance to this site
as a feature possibly related to boih forms of irriga-
tion. Public value and cultural import are minimal.
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Embankment: 1.5 to 2.0 m high, approximately 1.5
m to 2.0 m wide, resembles a railroad berm (i.e.
wide, level top with steeply sloping, high sides).
This features externds from the base of the Kanelca
escarpment makai ontc the coastal flat in a direct
line toward Waikane Landing. Although there is no
corroberative evidence, thig may be part of the
railroad used in the construction of the Waiahole
Water Tunnel and during the pineapple pericd.
Fence posts in the vicinity appear to be reused
railroad tiles.

Where the embankment meets the escarpment, a 2.0 =
wide cut across the feature has been made, separating
the feature from the low cliff. This gap corresponds
with a wide, level bench which follows the base of
the escarpment for much of the coastal flat {site

3522). 5

The gite is in exzcellent condition. Ressarch value
ig moderate, as there is so little known about the
railroad (although several people informed me that
it followed the route of Waizhole Valley Road). If
this is indeed the railrocad, its public value is
high.

Possible road bed: wide, level bench at base of

gscarpment, slightly elevated above the coastal .
flat; varies in width from 4.0 to 6.0 m, covered %
in a high canopy of Java plum, with a false '
honohcno ground cover. There is no visible stonework

along the makal edge, which drops 50 cm to the

coastal flat. A single line of tall Java plum trees

forms a conspicuous boundary aleng that edge.

Remnant terraces, probably from rice cultivation,
are visible in the pasture tc the makal; dirt facings
with no stonework are clearly visible near the
escarpment.

Without further information, this site has little
signficance.

MeCandless Hice Mill: presently the site of a
residence in SA III, Archaeclogical remains consist
of exposed bedrock channelin the escarpment face which
served as an irrigation feature running the rice nill
waterwheel, and the concrete foundation of the water
wheel under the existing house.

Tnis locality is definitely that of the former rice
mill, constructed in the last decades of the 19th

P g . 0
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century, probably by the character, L.L. McCandless,
who played a major role in the Z0%th century use
and modification of the valley landscape (see Figure 13).

McCandless, a driller by profession, came to Hawai'l
in 1882, and joined his brothers in developing water
projects throughout the islands. He was interested
in real estate and acquired much land over the ysars
through leasing and buying(Green 1932). It was his astute
acquisition of Waiahole lands and acconmpanying water
rights which brought together his profession and his
4 avocation in the construction of the Waiahole Water
i Tunnel. He, and later his estate, controlled much

' of the land in the valley until its purchase by the
State of Hawali in the late 1970s.

SR

An interview with the present resident of the site
revealed that the escarpment adjacent to the

bedrock channel has been long used as a trash dump,
and historical bottles and miscellanesous paraphernalia
from the 1800s and early 1900s have been exposed on
the slope. ‘

The research value of the rice mill site itself is
nminimal but the trash deposit on the slope offers
an oppertunity to examine the changing material
culture of occcupants of the arsa, from possibly
B long-ago Hawaiians, to rice plantaticn workers, to
% the present truck farmers.

While public value is minimal, cultural import is
high as this site is associated with an important
higtorical figure for the valley, as well as an
important pericd in the valley's history.

3524: Irrigation canal and rice fields: dirrigation
feature consists of narrow, level bench at the base
of the Kaneloa egcarpment at the S end of 5S4 III,

[ This bench runs S from the rice mill area to the end

g of the survey area (and continues S out of the SA).

Partially faced with smsll, rounded and angular

cobbles, the canal bank measures about 40 c¢m high.

A possible flake was found on the bank.

At the § end of the survey area was the juncition of
three canals (Figure 27). One is the level bench
described above, one is a 50 to 60 cm deep sarthen
ditceh extending S of the survey area, and one 1is
shallow, earthen ditch extending makai into a hau
grove,

The irrigation feature which extends S out the S5SA
was followed for a short distance where it becanme
a lavel bench similar to the one described above.
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Terracing is vislble in the pasture to the nakai of
the escarpment. Those immediately adjacent To

the canal junciion were mapped with Brunton pocket
transit and tape (see Figure 27); those farther
away were drawn from the 1928 aerlial photograph
(see Figure 13).

The site is in excellent condition. Research valus

is high in understanding some of the technical

aspects of the ricé irrigation system, as well as
possibly dnvestigating the pregservation of the
Eawailan system beneath or integrated- with the
histarical one. Public and culitural value are minimal,

Artifact seatter: 1lithic material and a porcelzin
sherd weré observed on the W edge of the cultivated
field under lease 64 (Figure 28). No systematic
transect survey of the field was carried cut, as it
wag technically out of the survey area.

For the same reascns given for the artifacti, scatter
in 84 I {site 3514), this site has high research
value. Publie and cultural value are minimal.

Buried cultural deposgits: four profiles were noted
along the lower banks of Walahole Stream, between
150 m (480 ft) and 415 m (1300 £%) inland of the
Kamehameha Highway bridge.

Two probable agricultural horizons were noted in &
2.0 m high cut in the stream, approximately 150 m
(480 ft) mauka of the bridge., The deposits contain
considerable charcoal and a few basal® and volcanic
glass flskes. The interprebtation of agriecultural
use is based on the soil characteristics (see
decription of soils in Figure 29},

The total length of the exposed stream cut is
approximately 40 m (130 f£t), Profile 1 is 10a{30ft) from
the E edge; profile 2 is approximately 10 m (30 £t) from
the W edge. The land above the cut is presently being
cultivated in bananas and other truck crops. The strean
is appreximately 20 to 50 cm deep at the base of the cut.
A grass-covered island has formed in the center of the
stream at this locale; a concrete and stons wall
supporting Walahole Valley Road is on the N side of

the strean. '

A 1.3 m high bank, approximately 223 m {700 f%t) iniand
of the bridge, contains several strata of fine to
coarse silts and clays; the lowest deposit shows

a grey coloration which suggests a gleyed soil
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E Stratum I Scaler 1 inch = 25 en,
- T
I7 Stratunm
' agricultural
ITI
I
IV alluvial
? agricultural
: VI
. . VI alluvial
\\ '
vIT N
¢ VII agricultural?
5 o ]
__________ wf
VIIZI alluvial-mm
VIII grading by
"""""""""" differential
: stream energy
kS XI \\
| \“mﬁw_w_mw_, Stream level %
: Profile 1 Profile 2

- FIGURE 29. PROFILES 1 AND 2, SITE 3526.
‘- (shading denotss inferred cultural
deposition-—-irrigation agriculturs)
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KEY TO FIGURE 29.
SOIL DESCRIPTICHS

Dark brown (7.5 YR 3/2, moist) silty clay; strong, medium, blocky structure
very hard consistence (dry}; very firm consistence {moist}: slightly
aticky, slighitly plastic: few fine teo medium roots; less than 5% rounded
pebbles; smoath, clear boundary; cone flake of volcanic glass collected
from boundary with Stratum II.

Dark brown (7.5 YR 3/2, moist) e¢lay: strong, medium to coarse, sub-angular

Wleeky structure; very hard comsistence (dry); very firm consistence [moish);

sticky, plastic; few medium roots; less than 10% rounded pebbles and
cobbles; small charcoal flecks seattered throughout; clear, smooth
boundary.

In profile 1, deposit is same as Stratum II, with reddish yellow (5 ¥R
6/8, meist) staining throughout {and sxtending into IV).

In profile 2, dark brown (7.5 IR 3/2, moist) clay loam; fine, sub-angular
blocky structure; slightly sticky, slightly plastiec; with reddish yelloew
(5 ¥R 5/8, moist) motiling; abrupt, smooth boundary.

{ogeurs only in profile 2} coarse sand to small rounded cobbles in
gsandy loam matrix; reddish yellow; lower 5 c¢m i3 a sendy gravel with
some rounded pebbles.

{(occurs only in prefile 2} Tark brown (7.5 %R 3/2, moist) silt elay:
fine, .sub-angular, blocky structure; very friable (meist); sticky,
plastic; reddish yellow (5 YR §/8, mo;st{ mottling; very few, sgmall
charcoal flecks; smooth, abrupt boundary.

Dark brown (7.5 TR 3/2, moist) with reddish yellow {5 IR &/8, moist)
mottling; rounded to sub-rcunded pebbles to gravel in a ¢lay loanm
matrix;: weak, fine fto medium crumb structure; firm consistence; sticky,
plastie; few, very fine roots; abrupt, wavy boundary.

In profile 1, dark brown (7.5 ¥R 3/2, moist) silty clay; with dark
red (10 R 3/6, moist} mettling; friable; sticky, plastic: few, very
fine roots; less than 10% rounded cobbles; abrupt, smeoth boundary.

In profile 2, dark brown (7.5 YR 3/2, moist} eclay; fine, columnar
structure; very sticky, very plastic: friable; some charcoal flecks;
abrupt, wavy boundary.

distinetly graded depesit of fine silts to small cobbles; in strong
vrown {7.5 YR 3/2Z, moist}! eclay loam metrix,

In profils 2, divided into four sub-sirata:

VIiIIa: gllt to coarse sand; very fine crumb girueture; slightly
sticky, non-plastic; friable; some charcoal flscks %more 30 than
in Stratum YI1}; abrupt, smooth boundary.

VIIIb: sands and pebbles.

VIiile: very fine sandy sil%; very fine crumb structure; slightly sticky,
nen~plastic; many la*ge chunks of charceal; few burnt kukui shell;
thin bands cf clay; abrupt, wavy boundary.

Vilid: coarge sands to pebbles in weakly cemented clay loam matrix;
rounded %t sub-rcunded cobbles along lower boundary; szbrupt,
smooth boundary.

{occurs only in profile 1)} vwvery dark brown (10 YR 2/2, mcist) zlay loam;
sticky, plastic; approximately 25% gravels and pebblss; lower bouandary
undetarmined,
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(Evans /§97?7 defines such a soil as hav1rg "fermed
through disTurbance of the hydrological regime by

man ~ particularly the changes wrought by forest
clearance and land exploitation for farming"). Further,
a facles change 1n this lowest depcsit indicates that
the stream channel has been shifting and that the
present course is- catt ing into a former agricultural
area.

ey

A 2.5 m high bank, approximately 415 m (1300 ft)
inland of the Kamehameha Highway bridge, contains s
£ possible cultural deposit (grey/brown clay with red

: mottles and charcoal flecks), 60 cm above the present
water level; overlying coarse, basal alluvial siratum.
The upper layerg of the cut bank have been heavily
disturbed by recent digging and filling associated
the residence on the adjacent properiy. '

These profiles have high research value as they
indicate the presence of buried, intact cultural

! material beneath the presently cultivated fields of
. the lower valley., The first set of profiles (see
o Figure 29), in particular, gives evidence of the
natural and cultural changes in the landscape{Figure 30).

3527: Irrigation canal: 1.0 m deep canal feeding off of

Waiahole Stream te the S; intake is located nid-way
e between leases 91 and 93. " The intake area is marked
% by corrugated metal and plastic sheeting, supported
! by hau branches and boulders; appreximately 20 n
. to the makai, the canal feeds into a long, 12t
3. metal pipe which is presently overgrown in a hau
i thicket.

Two other possible canal exhausts {(intc Waizhole
Stream) were noted on the N bank of the streamn,
slightiy downstream from this site.

Without further informaitlion, the significance of
this site is minimal.
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éppendix Iz,
LIST OF PLANTS

Common Name Hawallan Nanme Scientific Name

kava 'awa Piper methysticunm
banans mai'a Musa sp.

false kamani kamani haole Terminalia catappa L.
guava | - Psidium guajava

-—— ; hau Hibiscus tiliaceus
Java olive ‘ e Sterculia foetida L.
Java plum - Eugenia cuminii

——— ~ koa haole Leucaena glauca

mango " manako Mangifera indica
pandanus . hals Pandanugs odoratissimus
panicum grass — Panicum maximus Jacqg.
papaya - Carica papaya

sweet potato 'vala Ipomcea batatas L.
rice laiki Oryza sativa

gugar cane ko Saccharum officinarum L.
taro kalo Colocasia esculenta L.
tobacco paka Nicotiana tobacum L.

Source: Marie (. Neal, In Gardens of Hawaii. B.P. Bishop
Museun Special Publication 50, Bighop Museum Press.
Honelulu. 1945.
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Appendix III.

BIBLICGRAPHIC REFERENCES TO THE WATAHOLE WATER TUNNEL

Commissioner of Public Lands

1899

1899

Applicaticn of L.L. McCandless and T. Lansing
for 30 year license for water rights of Waiahole
(no action taken). June 10. In, "List of
applications filed after 7/7/98 to and including
10/11/99. Republic of .Hawali." Hawall State
Archives.

Application of E.E. Paxton for 30 yr lease of

all available water on the Crown land of Wailahole
(no action taken). June 16. In, "List of
applications filed after 7/7/98 to and including
10/11/99. Republic of Hawali." Hawali State
Archives,

Kluegel, Charles H.

1916

Larrison, G.

1916

MoCandless,
1936

Thrum, Thos.

1915

Also:

Herschler, L

1366

"Engineering Features of the Water Project of the
Waiahole Water Company." Hawaiian Almanac and
Annual for 1917. Thos. G. Thrum. Honolulu,

Pp. 92-107. ,

K.

"The Waizhole Tunnel Project."” Hawaiian Forester
and Agriculturalist. Vel. 13, no. 3, pp. 81-87.

James S.

History of McCandless Brothers and Their Part
in the Development of Artesian Well Water in
the Hawaiign Islands., Honelulu.

G.

"The Waiahole Water Project.” Hawaiian Almanac
and Annual for 1916, Thes., G. Thrum. Honolulu.
Fp. 174-180.

JH.

The Waiashole Water Conmpany, Fift

: v Years of Water
Service. UJahu Sugar Company. Honolulu.
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7. Description

Condition Check one Check one

_X._ excetient e Gtetiorated X ynallered _E_originat site
e good ruins e SERTRAE LT ] dnte
— e ynexpesed

This site ls located near the middle of Walshole Valley
in & cut bank of Waiahols Valley foad, immediately inland
of" where the road crosses Walanu Stream. The site is an
exposed culbtural deposit, measuring 20 to 30 cm thick, which
containg lithic material, scattered chareoal, {ire-cracked
roek, identifisble fragments of veogetable material, and two
firepits. It 1s clearly a habltation gite, and pomsibly
aasoclated with 1ithic manufacture,

A wood sample has been tentatlvely identified as
koa (Acacia koa), n native Hawaiian foreat tree, which was
used extenglvely by Heawallans for ceremoninal ltems, canoes,
and household implements.  There were no examples of this
tree in the viclnity of the slte at the time the site was
locataed.

The site is exposed in a 1.4 to 2.0 m high read cut.
It 1s situsted on thenose of & ridge or knoll which separstes
the two primary drainages of the valley, Walanu and Walahole
Streams, The knoll has besen cut hy Walzhole Valley Road
{which was constructed at least by the late 1920s, based on
an 1928 U.S, military aerial photograph). The deposit
1o estimated to extend over an area of approximately 30 by 70 m,
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8. Significance

Partod Aveas of Signilicance-—Check and fuslity below

X _prehistorle X archeology-prehistoric . communily planning ... _inndscnpe archiecture __ . religlon

. 14001493 ___ archeology-historic e CORSEVtION e 1AW . BCHENTE

e 1EO0-$599  ___ agricuiture . pCONOMICSE T — . scutplure

. 18001658 ____ srehitecture - wducation miiinry . BOCEIY

e $TOCITHS L ant e BREGITSRIIRG T humasnitadisn

—.. 1800-1888 ____ commeice e @xPlostionsettiement . philosophy . theater

e $EOD- e cOTEMUntCations o Industry e potitinsigovernment  __ transportation
—L <. Bther {specify}

Speciic datas BullderiArehitect

Statamant of Bigniflcance {in one parmgraph}

This site is slgnificant for three resesarch ressons:
1) it 48 an occupatlion site for which there sre no known
historical references and in whleh there are no apparent
hintorical artifacts; that 1s, there is a high probebility
that it ts of pre-~Contact Hawallan origin. 1If so, this may
be one of the few such sites which survived tha landscape
changes in the lower valley wrought by the rice industry
in the 19tk century;

2) its loecatlon on the knoll which ssparates the two

primary drainages in the valley suggests an association

with agricultural {ields along the slrenms and thus may bhe

the hgbitation eomponent of a cohesive resldential/agricultural
unit: thils kind of habitation-agricultural agsociation has .
been suggested by recent work in an area approximately five
miles to the scuth and may reflect 5 settlement pattern

typical of this windward area which has yat to be closely
examined}

3}  the abundance of 1lthie material in the expoged deposit
gugpests a special metivity related 4o this occupation,

There are two known quarry slies in the valley and at least
three other sites which contained considerable gquantities of
bapalt flakes, cores, and worked tools., This site can therefore
contribute to an understanding of the production, distribution,
and use of bagalt tooles in thls Hawalian cultural setting.
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10. Geographical Data
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site may continue to the E but that area was not surveyed,
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sireal & rumber Dept. of Land and Natural Resources

Honolulu Hawati

city, town sale
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7. Description . 8. Significance

Cotdition Check one Check ene Purlod Arans of Significance—Check and justily below
_______ . axcetent . ElEfiOBled ... uniatiered X originai site _X prehtstorie X archeology-prehistoric ... __ ".;',,‘ ing ar o .. telig
.. good — T LA ettered - moved  date . 14001488 X nrchootogy-historle .. consarvation - ... ACienCe
Xowe prexposed e 15001599 egiiculture . sconomics e THEFAtULS e SCHIPHure
U - "~ — . 18003889 architetiure .. sducation e PO RROY soclal
Cexcribe the present and original [{ known} physical sppearance e 1T00-1T8% ° __ art e ERgITECHng 1 humanitatan
X 18001809  ____commerce e txploration/eettiement ____ philosophy L theater
X 1900~ e CORERNC At GRS e Incluntry o poiitica’y ro _t portath
e Invention .. other {apecity}
Spacilic dates Bulider/Architect

This slte is an ariifact scatter in a plowed field Ove
s . T
230 artifacts, including basalt flakes and cores, polished L
adze fragments, veleanic glass flakes, ceranmic sherds, and
bottle glass, were noted in an ares of 20 by 50 m. The

t of Slynif {in one paragraph)

chronolegical range of these artifactis reflsots a co

of Occapatiop from at least the early 19th century, 2§§nuity
possibly earlier In the prehistoric period. The fiold in
which this aite is located falls within the boundaries of

a recorded land grant from the 19th century and was possibly
the site of a house noted on an 1897 map by C.Y.E. Dove
{Publiec Lands Map §21, State Survey Officei.

A density distribution for the different types of
artifacts was calculated. The crockery {33} and bottle
glass (52}, which are clearly of historical erigin, were
concentrated in the S¥ corner of the field, while the
voleanlc glass (5) amd miscellaneous 1ithic artifacts (7},
which are probably of prehisteric or traditional origin,
were distributed over the northern and esstern gections,
The basalt flakes (142} were evenly distributed over the
entire field, with some concentration along the western
edge (i.e. along the edge of the field 1tself), This
sm;%{ sample sugg;sta that 1)} this area contalns a
mulltl~component site, containing a range of materis
both traditional and histcricalgoccupa%ieﬁs and Z) 1h;e§§§genting

This site 1s particularly slgnificant as 1t shows the
viability of plow-zone surveys in Hewal'i, a methodology which
herestofore has not been attempted, but which has the potentlal
to yield valuable evidence on Hawailan reslidential and
agrieultural practices (given the large nmcreage presently
under cultivation throughout the islands},

Within this specific area, the artifactusl materisl from
this fleld shows a range in funciional categories as well as
in chronological occupation. Questions which could be
sddressed by this material inelude ones econcerning a mers
detailed accounting of activity and cccupation areas, shifting
aresns of occupation through time, the continulty of use of
traditional tools into the historical period {asuggested by the
the broad distribution of flaked material as compared with the
mere localized concentrations of historieal debrias).

This last gueetion is of particular isterest in that it
is generally thought that traditional tools were abandoned
with the introductlion of metal todle dfter Western contact

ean probably be divided inte two zones, possibly veflectin
shifting loci of cecupation through tiée {an bygothesis d
which could be tested through excavation).

in 1778, If basalt tools could be found to be contemporary
with ceramics and bottle plaass, thls could nhange current
thought on the continuity of aspects of Hawailan culture into
the historieal perloed,
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10. Geographical Data
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Verbal boundary description and justitication S1te 18 4 22 by 10 m level area betuween
Walahole Homestesd Rd. mnd south ridge of valley: bounded to ¥ by rcad
and to 85,E, and W by riaslng valley sides.
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inte tode couniy code

alate code Eounty code

1. Form Prepared By

M.J. TomonariTuggle, Consultanit archaeclogist

namasilitle

seganization Hawall Honsing Muthority 29 January 1983
streai & suimber 2752 Kahoaloha Lu/. 1eleghone 9471726

¢lty of fown Honolulu, stale Hawail

12. State Historic Preservation Officer c-e_rtification
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As the designated State Historle Preservation Gfflcar for the Nationgd Hiatoric Preservation Act of 1966 {Public Lew 89~
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according 1o the criteria and procedures set forth by 1he Nattonal Park Service.

Stale Historlc Preservation Otlices signalure

titie dots

. For NPS use only
Hhareby cartity thal this proparty is ingluded in the Nationad Register

date

' Keeper of tha Nationat Regtster

Altests due

Chief of Registiation
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4. Owner of Property
name Stete of Hawaii
strael & number Hawaii Houslng Authority -
chty, town Hopolulu ... wicinity of stale  Hawall

5. Location of Legal Description

courthouse, registry of desds, eic.

Bursasu of fonveyances

strast & number

Dept, of Land and Matural Resources

Ho
CiY. town rolulu

slate

Hawall

6. Representation in Existing Surveys
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7. Description

Dascriba the present and original {if known} physicatl appearance

Check one Eheck one
_2. excebent oo tieteriomted A unsitered _.)S....ortg%nnl ste
e NS o, BtETRCE . OOVEG dNle

e IR pHEEOLE

This site consists of a small, wood frame house [with
only three walls standing) and an associamted trash or
cuthouse pit, It is loested on a small flat at the base
of the gouth valley ridge. The Walishole Homestead Road runs
adjacent to the north aide of the house and plt. White
ginger and banana ars growing next to the one-room structure,
which contains a rusted metal bedframe and other debris.

The pit, whih measures approximately 1.0 m in diameter,
containg rusted metal, ceramic fragments, botile fragments

Tincluding a bhottle base inscribed "Dat Nippon"}, and several

short lengths of 4% by §' lumber.

An lrrigation canal {site 50-80=10-3506) runs parallel
to end ncross the road from the house., Wear this site
logale, a concrete tunnel, approximately 3.5 m long, has been
bullt into the canal, forming a driveway of gorts across the
diteh into the fields beyond {this driveway function 1s
suggested by the eclose proximlty %o the Homestead Road and
1ts structural features}.

A house ipg Indicated at thls slte in the description of
Lend Commission Award 7664:1, A structure is noted on an
1897 map by G.V.E. Dove {Public Lands Map #21, State Survey
0ffice), ar well as on a 1928 U.3. military aerial
photograph of the valley.

iR

8. Significance

Pariod Arsas of SlgnificanceCheck and justify below

— rehistore  ___ srcheclogy-prefistoric ... community planning .. landscaps srchitectine . refiglon

o Ta00-148% XL archeclogy-historic T T L e, BCHETICE

— 15001588 ____ agriculturs . tconomics — Hearature —.. sculplure

e 16001898 . mrehitecture e, SHUCATION T T

- 1T00-1788 ___ant e BOGIRR O NG e Tuie humanitarian

___K_ 16001898 ___ commaeice —— exploration/aeilizment ___ phifosophy e Epnter

X ta00- e COMmMEticAtions e IUSEY L politicsigovernmerd . irsnsportation
B T — oiher {specliy}

Specitic dales Bulider/Architect

Siatemant of Signiticance [in one paragraph}

This site 1s in excellent condition and tho apparent
continuity in vecupation of this locale from st least
the Cirst half of the 19th century inte the 20th ecentury glves
much significance to the site in research berms.

The period of the rice industry in Walnkols (late 1800s)
was the beginning of major changes in the traditional land use
and pettlemeni in the vallsy. The transition from a
predominantly Hawgiian, subsistence-oriented community to
one consisting primarily of Asian and Caucasian commercial
sgriculturalists is little known, Documentary sources,
supplemented by archaeologlesl lnvestigations, can lend inasight
to the cultural continmuities, as well as discontinuliles,
of this pericd. Sites such as this cne, which is known through
doguments to have boen ccecupled by bolh Hawaliang and riece
workers, ars of especlal interest in thim respect. The
trash or outhouse pit, in partieular, offers an opportunity
to investlgate the material remalns of this occupatlon.



9. Major Bibliographical References

None

10. Geographical Data
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7. Description 8. Significance

Condiilon

3&"“—'* one Cheek one Period Areas ol Bignificance-~Chack and justity below
- wxcelient o m, Gl L S L2 onginal site . prehistorl  _. srcheotogy-prehistorie ... ity planning ... pe archil J—
J—- L1 ) — — T R T e 1403-14%8 X ercheplogy-histodc cotservalion — T — sclance
fale unexposed . 5001589 % agricufture LCOROMITS . Hteraiure o BCUIPlUTE
A 1 5 R e 0 e A1 e —-.. 16001693 .. architecttre education e ity .1
Dascribe the present and original {if known| physical appesrance — 1700-1789  ___ et e BTN Y J— 1 tumanilarian
180043689 . commarce ___ eaploration/eeitlement . phllosophy o theater
B0 e pttmmuntcations T . politfcsigovernment  _ . transportation
mme Invention e BEIYEF [Apecily)
Thig =ite is the well-preserved junction of several h
irrigation canals, as well as the figlds which thoze Specific datos BullderArchitect

‘canals once fed, The maln cansl is presently a narrow,

level bench at the base of a low escarpment; it runs south
from the gite of the old McCandless Rice M1ll {no longer
standing) along Lhe base of the escarpment to this site
locale, where it joins with two other diftches, one a 50 to &0
cm deep earthen diteh continues southward, and a shallower,
earthen diteh which extends seaward,

Terraced [ields are visible in the pasture area to the
seaward slde of the escarpment. These are known from
historical maps {from 1878 snd 1897) to have been used
for riee cultivation {which was a major industry in the
valley between 1870 and 1920).

The site asres is approxlmately 20 by 20 m, although it
at one time certalnly extended beyond the present boundaries.
After abandonment of the rice fields, the terraced areas
were put tc a varlety of uses, including truck farmling and
pasture, The ares seaward of the gite is in residentisl and
intensive nursery use a5 well as pasture at present,

Statement of Significance {in one paragraph)

This site is in excellent condition and offers an
apportunity to investigate technleal ampects of the
historical rice irrigation system, as well as looking
at the possible preservation of a Hawnlian subsistence
system beneath or integratedwith the hlstorical ons.

This site 1s one of the best preserved locales related

to the rice industry developments which occurred im the

lnte 18003, Besides its resenrch potentlal in addressing

questions related to thls use of the srea, 1t is a
representative site of a critical perled in the history
of Walahole Valiey, when the traditional Hawailan

gubsiptence community was beginning to be impacted by the

introduction ef a commercial plantation eperation, i.e,
the rice Industry.

irrigation agriculture was the basic form, bub the

purpese and erops weres vesry different, one was subgigtence

taro and one was commerclal riee, This slie has the
potentinl for looking at a changing technology within a
common mold.
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Appendix V.

AY OUTLIFE FOR A CULTURAL RESOURCE MANAGEMENT/
DATA RECOVERY PLAN

B WAIAHOLE VALLEY AGRICULTURAL PARK
Waishole Valley, District of Ko'eolaupoks, O'ahu

I. PURPOSE: to organize future archasclogical work into a o
management-oriented, but scilentifically based framework; £
to allow planning and scheduling of archaeological work
within the context of development prcjects, thereby

~avolding work done in reaction to, rather than in
anticipation of, future development.

IT. SCOPE OF WORK: =should identify archaeological resources, %
define areas and kinds of potential deévelopment ilmpacts i
on those resources, and specify the kinds of archaeological
work which will be needed to mitigate any adverse impacts;
recommended archasological work should be framed in a
gcientific research design which Integrates the archasclogy

of Waiahole Valley into a regional context and which
poses questions which substantively and/or methodologically
contribute to the state-cf-the-art of the discipline.

III. INVENTORY OF RESOURCES: the present survey identified
archaeological sites in a variety of environmental
gsituations, including presently occupied or used areas,
which suggests that Waiahole (beyond the survey boundaries)
may contain significantly more archaeclogical resources
than originally thought for thisgrelatively heavily utilized
vallisy on O'ahu. Information on the wide range of
archaeological resources is necessary for developing a
sampllng strategy for a data recovery plan; additional
survey in Waiahole can provide this information (see
general recommendation 2, p. 50).

e
¥

i

I
¥,
e

ST,

IV. HRESEARCH DESIGN: a scientifically based framework for
organizing archaesological work; should pressnt goals,
objectives, pricrities, and a stratevj for achieving
those ends.

A, Pormulating a cultural history of Waizhole should be
one goel of the archaeological research: to establish
a prelininary chronology of valley occcupation and a
gense ¢of how settlement began and developed in the
prehistoric past (Miyagi's 1963 masters' thesis is a :
good base for the post-Contact history). :



:%f Waiahole Valley Archaeology
“E Appendix V. CEM/DR Plan
Page 106

B. Developing research-oriented problems to guide
archaeological work: three current research
problems which could be applied to this ares are
1) the human influence on the natural landscape;

2) the study of stone tools; and 3) the archasology
of the 19th and 20th centuries. Work in specific
sltes can address research questions in the context
of these general problems. Examples are presented
in Seection III, pp. 40-42.

C. Compesing a strategy for implementing the research
design, including stipulating the amounts and kinds
of data to be collected from which sites (i.e.
sampling).

V. INTEGRATION OF ARCEHAECLOGICAL RECOMMENDATIONS WITE
DEVELOPMENT PLANS: scheduling necessary archaeological
work as part of planning for specific development
projects (e.g. waterline installation, new lease award);
will maximize archaeological data recovery within the
areal limits and time constraints of development.

pon Archaeological work which is planned prior to and in conjunction
i with development can be framed in a scilentific context,
. thereby meeting mitigation needs as well as contributing to
L the discipline of archaeology. For the developer, this management
%3 approach anticlpates necessary archaeological investigations and
avoids a piece-meal and often time-consuming method of contracting
; for such services.
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