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Study Bureau. Also, the Soil Conservation Service capability ratings con­

form more closely with what is being experienced under existing crop pro­

duction in Waiahole Valley~ 

The various Soil Conservation Service classifications as imposed on the 

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

relation to existing and potential crops~ 

Soils Adaptable to Agriculture 

1. Pearl Harbor Clav Series (Ph) 

These soils 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 layer is neutral in Ph 

and the subsoil is midly to moderately alkaline. Permeability is 

low, runoff is slow and drainage is poor~ Areas in which these 

soils predominate are subject to flooding~ Water capacity is 

about 1.4 inches per foot in the topsoil and subsoil. There is a 

high shrink-swell potential and workability is very difficult~ In 

the lower levels adjacent to Kalanianaole 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 sugar 

cane~ Bananas and vine type vegetables may be grown successfully 

on these soils with proper drainage~ It is a good area for shade 

house production of flowers and fo which ar2 grown in pots 

or media and do not require planting in the natural soil~ 

2~a Hanalei Siltv Clav 0 - ?~1 Slooe (HnA) 

These soils are found in stream bottoms and flood plains~ 

2 
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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 mottles. 

The subsoil is about 13 inches thick and consists of mottled, dark 

gray and dark grayish-brown silty clay loam, with angular, blocky 

( structures~ The sub-stratum is stratified alluviume The surf ace 

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 soils are excellent for taro and prawns and good for 

bananas and vine type vegetables if properly drained. Sugar cane 

was previously grown on these soils 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. 

2.b. Hanalei Silty Clay, 2 to 6% Slope (HnB) 

The description of these soils is the sa~e as for HnA. 

Because of the slope) these soils are only fair to good for taro 

and poor to fair for prawns. They are fair to good for bananas 

and vine type vegetables and fair for papayas and sweet potatoes, 

if properly drained~ These soils are also fair to good for shade-

house production of flowers and foliage. 

3. Waikane Silty Clay, 3 to 8% Slope (WoB) 

The Waikane series consists of well drained soils on alluvial 

fans and terraces$ The topsoil consists of dark brown silty clay 

about 8 inches thick. The subsoil is dark reddish brown silty 

clay about 52 inches thick with a sub-angular blocky strJcture~ 



The substratum is soft 1 weathered, gravelly alluvium and 

colluvium~ Both the topsoil and subsoil are very strongly acid~ 

Permeability is moderately rapid, runoff is slow~ erosion is 

slight and drainage is good. The shrink-swell level is low and 

workability is good. 

These soils, with moderate slopes of 3 to 8% are verf good 

for sweet potatoes, staked tomatoes, string beans, cucumbe~s) egg 

plant and various other vegetables. The soils are excellent for 

bananas and good for papayas~ Occasional very strong winds pose a 

problem for both bananas and papayas in areas where these soils 

prevail. Fungal root rot of papayas is aggravated during wet 

periods. Melons do well on these soils, but melon flies pose a 

serious problem in the area. 

4. Waikane Silty Clay, 8 to 15% Slope (WpC) 

The description of these 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 moderate and workability is 

slightly difficult~ Terracing or contour farming is required@ 

The Waikane silty clay soils of 8 to 15% slope are fair to 

good for sweet potatoes~ staked tomatoes, string beans~ cucumbers, 

egg plant and various other vegetables. These soils are good for 

bananas and fair for papayas~ Wind problems for bananas and 

papayas are somewhat more serious than on the Waikane soils of 

lesser slope~ Melons would do reasonably well on these soils, but 

melon flies pose a serious probleme 

5~ Waikane Silty Clav, 15 to 25% Slope (WpD) 

The description of these soils is the same as for Waikane 

silty clays of lesser slope, except that runoff is medium to 

4 
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rapid, the erosion hazard is moderate to severe and workability is 
r: 
' ' difficult. 

These soils are marginal for vegetables, melons and papayas, 

but fair for bananas. 

Soils Generallv Not Adaptable to Agriculture 

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

( 
The description of these soils is the same as for Waikane 

silty clays of lesser slope, except that rJnoff 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 terracing is required. 

7. Waikane Silty Clay, 40 to 70% Slope (WpF) 

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 soils cannot be used for any type of agriculture~ 

8. Alaeloa Silty Clay, 15 to 35% Slope (AoE) 

These soils occur on smooth side slopes and on toe slopes iTI 

upland areas~ The few acres of this series in the project area 

have slopes of 25 to 35%. 

The top soil consists of dark reddish brown silty clay about 

10 inches thick. The subsoil consists of dark-red and red silty 

clay about 48 inches thick) with a sub-angular blocky structure. 

the substratum is soft, weathered basic igneous rock. The topsoil 

is medium acid and the subsoil is strongly acid. Permeability is 

moderately rapid~ runoff is rnedium 1 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 70% Slope (AlF) 

The description of these soils is the same as for AoE~ except 

that runoff is rapid to very rapid, the erosion hazard is severe 

and workability is prohibitive. Tbe small areas of these soils in 

the project are not recommended for any type of agriculture~ 

Arable Land 

Of the 403.7 acres of land assigned to agricultural lots by Calvin Kim 

and Associates, 315 acres or 78 percent are designated for agricultural 

production (Table 1)~ Of the remainder, 12~8 acres are assigned to home­

sites at 7,500 square feet per lot and 75.9 acres are classified as 

unsuitable for agriculture. With some exceptions, silty clay soils of 15 

to 25 percent slope are considered marginal for any type of agriculture and 

those of 25 percent slope or greater are not recommended for agriculture. 

There are some instances where a limited amount of minimally erode steep 

land might be effectively terraced for agriculture where it joins land of 

lesser slope and which is well adapted to agriculture~ In view of this, 

each of the 74 lots was assessed individually to obtain an estimate of the 

proportion which could be viable for agricuturet either in its present form 

or through terracing (Table 1). 

Historical and Sociological Factors 

Any plan for the conversion of Waiahole Valley into an agricultural 

6 
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Table 1. Arable I.and By Fann Lot 
,, 

wt Number Total Acreage % Arable Acres Arable 

1-21 86.4 100 86.4 
22 6.9 70 4.8 
23 7.4 80 5.9 
24 12.3 90 11.1 
25 7.1 60 4.3 
26 9.9 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 4.8 60 2.9 
33 9.2 90 8.3 
34 2.4 60 1.4 
35 15.l 70 10.6 
36 15.0 70 10.5 
37 8.9 70 6.2 
38 14.2 60 8.5 
39-40 3.5 100 3.5 
41 5.6 60 3.6 
42-43 4.0 100 4.0 
44 4.4 80 3.5 
45 2.3 80 l.8 
46 0.8 100 0.8 
47 5.2 45 2.3 
48 18.8 40 7.5 
49 2.0 90 1.8 
50 18.9 70 13.2 
51 2.5 100 2.5 
52 18.9 50 9.5 
53-70 85.5 100 85.5 
71 2.0 20 0.4 
72 2.0 20 0.4 
73 2.4 20 0.5 
74 2.0 60 l.2 

'Ibtal 403.7 81.2 327.8 
- House + Yard ( 7500 sq. ft. x 74 lots) 12.8 
Net in Agriculture 78.0 315.0 



park must consider the historical and sociological factors of existing 

settlements~ 

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.. Leased lots 

were not identified by boundary surveys. Approximately 110 tenancies were 

identified by the Hawaii Housing Authority in 1977. The leased area 

comprised approximately 262 acres of which 251 acres were in active and 

inactive farm lots and 11 acres were in residential use. Thirty-one of the 

tenancies consisted of one acre of land or less. In addition, 6.3 acres 

were occupied by the Waiahole Elementa~J School and the Waiahole Poi 

Factory, and 24 acres ~ere 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 

tenants .. 

The majority of the existing tenants earn the major proportion of their 

income from employ~ent outside the Valley~ Some~ however, are full time 

farmers in the Valley~ Most of the tenants want to keep the Valley pri­

marily in agriculture and to 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 a manner which permits optimization of land 

use,. Size of far:n on rn.a.ny of these lots under existing types of agri­

culture is too small to provide the entire family income from the far.n~ 

This is discussed in detail in another section of this report on size of 

farm* 

8 
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Agricultural Feasibility 

The selection of crops for Waiahole Agricultural Park was based on 

three criteria; l) ecological adaptability, 2) 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 also played a role in crop selection~ Crops 

( selected for project planning based on the above criteria are bananas, 

papayas, tomatoes, snap beans, cucumbers> ~weet potatoes, taro, potted 

flowers and foliage and prawnsG 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 miscellaneous 

vegetables not specifically ·indicated~ Also 1 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~ mango~ and other fruit trees are expected to be grown 

in the Valley~ but probably not on a commer~ial scale in the near future~ 

An undetermined amount of land will probably remai~ in pasture and some 

poultryi hog and cattle production might be expected if permitted~ 

Exclusion of these items in the budget analyses would be expected to have 

very little effect on projected total returns to the State from lease rent. 

Agricultural and economic feasibility analyses for each crop considered 

in the development plan for the Waiahole Valley Agricultural Park are pre-

sented in the following sections of the report. 



Bananas 

Ecological Adaptation 

Bananas are adaptable in varying degrees to all land areas of the pro­

ject considered feasible for agricultural production in Table l~ 

Waikane silty clay soils of less than 15% slope, which predominate on 

the mesas in the middle and upper sections of the Valley are excellent for 

banana growing. Waikane silty clay soils of 15 to 25% slope are fair for 

bananas, but would require minimum terracing. Hanalei silty clay soils, 

which predominate along streams in the middle 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

ficult because of the heavy clay or muck texture of the subsoil and because 

flood runoff is blocked by the highway. These soils are also very dif­

ficult to work. Thus, bananas are only marginally adaptable to this area, 

at best. 

For optimal production) sprinkler or drip irrigation would be required 

for periods totaling 4 to 6 months annually$ 

Mean annual teoperatures are highly favorable to banana production and 

extremes are not of sufficient magnitude to have an applicable effect on 

yields. Humidity is sufficiently high to promote black leaf streak 

disease) but this is not a serious problem in the area and can be 

controlled with fungicide sprays~ 

Soil treatment for nematodes is essential in all areas prior to 

planting new stands of bananas$ 

Wind dam.age from prevailing trade winds is minimal but severe losses 

can be expected from Kona storms on an average of one year out of three$ 

10 
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Staking of the bunches is recommended for Williams Hybrid bananas and this 

would also provide some protection from wind damage. 

Demand and Supply 

Hawaii was self sufficient in banana production until 1967, but since 

then imports from Central and South America have taken over the major share 

of the Hawaii market~ During 1980 imports amounted to 9,528,000 pounds or 

67% of the Hawaii market supply of 14,128,000 pounds. Research conducted 

by the Department of Agricultural and Resource Economics of the University 

of Hawaii indicates that the decline in the share of the market supplied by 

Hawaii producers is due to lack of quality control in production and har-

vesting and because of the conversion of banana lands to higher use values, 

such as housing 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 Hawaii 

could again become self sufficient in banana production~ 

It would require an additional 272 acres of Hawaii production to 

displace 1980 imports at an average per acre yield of 35,000 pounds pro-

jected for Waiahole in this study. Although some of this potential output 

would come from other production areas in the state, it is assumed that 100 

acres of bananas is a reasonable projection for Waiahole Agricultural Park~ 

The net increase would be less than 100 acres~ since an estimted 10 to 20 

acres are currencly in banana production in the project area~ 

Costs and Retur~s 

A 5-acre Williaras Hybrid banana farm is budgeted for this analysis, 

since this size of farm under proper ::nanageoent would be large enough to 



provide an adequate income for a farm family and is comparable in size to 

several land parcels which will be available for lease. A larger farm 

would m.3.ke 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 

5-acre farm. 

The inventory of buildings and equipment 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 annual yield of 35,000 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 t·o a family farm, with no 

out-of-pocket costs for labor and management, amount to $6,188.61 per acre 

and $30,943.05 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 $19,673.05 for the far:n. 

Papavas 

Ecological Adaptation 

Only the Waikane silty clay soils in the mesa areas in the central-

mauka area of the Val provide the proper soil medium for papaya 

production~ Phytophthora root rot poses a serious problem in the poorly 

drained heavy soils along stream beds and iQ the lower section of the 

Valley near the highway0 With proper fertilization~ irrigation and 

cultural practices, papayas produce well on Waikane silty clay soils of 

12 
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Table 2. Buildings and Equipment, 5-Acre Williams Hybrid Banana Farm, Waiahole 
Agricultural Park 

Item 

Building: garage, 
packing, storage 

Cost 

(1000 sq. ft. @ $8) $8,000.00 

Pickup, 3/4 ton, 
used 

Trailer 

Power Sprayer, 
50 gallon 

Knapsack Sprayer 

Irrigation System 
(Sprinkler) 

Support Poles, 
800 @ $3 

Miscellaneous 
Equipment 

Total, 5 Acres 

1 Acre 

6,000.00 

900.00 

700.00 

150.00 

6,000.00 

2,400.00 

1,500.00 

$25,650.00 

5,130.00 

Life 
(years) 

20 

8 

15 

10 

10 

10 

5 

10 

Depreci­
atio~/ 

$360.00 

675.00 

54.00 

61.00 

13.50 

540.00 

432.00 

135.00 

Interest 
(12% ; 2) 

$480.00 

360.00 

54.00 

42.00 

9.00 

360.00 

144.00 

90.00 

Depreci­
ation & 
Interest 

$840.00 

1,035.00 

108.00 

103.00 

22.50 

900.00 

576.00 

225.00 

$3,809.50 

761.90 

~/ Calculated on the basis of initial cost minus 10% salvage value ~ estimated 
useful life. 



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

Item Per Acre 

GROSS REVENUE, 35,000 #@ 25c $8,800.00 

OPERATING COSTS 

Labor, 364 hours@ $4.50 1,638.00 

Operating costs other than labor 1,223.00 

Gross income tax, 0.5% 44.00 

Lease rent, $100 + 0.9 % of gross 179.20 

FIXED COSTS 

Interest on operating capital, 12%/2 185.05 

Establishment of planting, amortized 218.24 

Depreciation & interest on bldgs & equip 761.90 

TOTAL COSTS, EXCEPT LABOR & MfuNAGEMENT 2,611.39 

NET RETURNS TO LABOR, MGT & RISK 6,188.61 

TOTAL COSTS, EXCEPT MANAGEMENT 4,249.39 

NET RETURNS TO MfuNAGEMENT & RISK 4,550.61 

Management charge, 7% of gross revenue 616.00 

TOTAL COSTS 4,865.39 

NET RETURNS TO RISK 3,934,61 
~/Average annual yield per acre for 10-year stand. 

Per 5-Acre 
Farm 

$44,000.00 

8,190.00 

30,943.05 

22,753.05 

19 673.05 

14 
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less than 15% slope~ Production on slopes of 15 to 25 percent would 

require substantial terracing~ 

Rainfall is inadequate during the dry season~ which usually occurs 

during the summer months, but may occur during other seasons$ Sprinkler 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 

occasionally 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 papaya production was below what the local market, 

U@SQ 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 3,556,000 pounds 

were processed. Exports of fresh papayas to the U.S. Mainland and foreign 

countries amounted to 33,335,000 pounds, and 12,025,000 pounds were con-

surned in Hawaiio This represents a decline in total production from 

64,000,000 pounds in 1978, resulting from storm damage and business 

failures .. 

A serious rna.rketing problem developed during the latter part of 1981, 

resulting from a California restriction on accepting fruit treated with EDB 

for fruit flies~ This has resulted in the loss of most of the California 

market, which is the !118.jor market after Oahu~ The industry has been unable 

to compensate for this loss through increasing sales in other :narkets, and 

there is indication that the California market ~ill be difficult to recap-



ture even if a substitute for EDE can be found, which doesn't appear likely 

at this time~ 

Because of probable virus and fungal disease problems, uncertainty 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 

papayas is limited to 25 acres, which is 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 Valley production might be expected 

to 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. lf diseases can be 

controlled and comparative costs of production reduced, there would be 

justification for a larger acreage in the future~ 

Costs and Returns 

Considering the comparatively low net income per acre that can be 

expected in papaya production under current conditions, a far::n of 10 acres 

would be required to provide an adequate family living~ However, because 

of the small size of the land parcels in the Waiahole Agricultural Park, a 

S=acre farm is budgeted for this analysis~ 

The annual depreciation and interest cost for buildings and equipoent 

as shown in Table 4 amounts to $4,763.50 per 10-acre farm and $476.35 per 

acre, which is a majorj but not a prohibitive, cost item for this size of 

far~~ 

At an average yield of 21,000 pounds per acre for a 3-year stand and at 

16 



r 

17 

Table 4. Buildings and Equipment, 5-Acre Papaya Farm, Waiahole Valley 
Agricultural Park 

Item Cost Life Deprec7- Interest Depreci-
(years) ationi!: (12% ; 2) ation & 

Interest 

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

Pickup, lz ton, 
used 4,000.00 8 450.00 240.00 690.00 

Trailer 900.00 15 54.00 54.00 108.00 

Power Sprayer, 
50 gallon 700.00 10 61.00 42.00 103.00 

Knapsack Sprayer 150.00 10 13.50 9·.oo 22.50 

Irrigation System 
(Sprinkler) 6,000.00 10 540.00 360.00 900.00 

Miscellaneous 
Equipment 1,000.00 10 90.00 60.00 150.00 

Total, 5 Acres $20,750.00 $2,813.50 

l Acre 4,150.00 562. 70 

f!/ Calculated on the basis of initial cost minus 10% salvage value - estimated 
useful life. 



the 1980 price of 25 cents per pound, papayas would gross $5,375.00 per 

acre or $26,875.00 per 5-acre far:n (Table 5). 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 residual net income to risk amounts to only 

$824.77 per acre or $4,123.85 for the 10-acre farm. 

Tomatoes 

Ecological Adaptation 

Waikane silty clay soils in areas of less than 15 percent slope in the 

central and upper sections of the valley provide an excellent medium for 

staked tomato production. Terracing would be required on slopes in excess 

of 10 percent. Production on slopes of iS 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 soils near the highway. 

Temperatures in Waiahole are favorable to tomato production and winds 

would generally not pose serious problems, except during Kona storms~ 

Disease problems would be expected to be minimal for virt1s resistant 

hybrids. The leaf miner and fruit flies can readily be controlled with 

approved chemical sprays~ 

Demand and Supply 

As in the case of bananas~ the demand for addicional tomato production 

would consist of the displacement of imports for the Ha1o1aii market. Iii th 

the availability of quality, virus resistant, hybrid varieties and 

18 
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Table 5. Costs and Returns Per Acre and Per Farm 1 5-Acre Papaya Enterprise, 
Waiahole Valley Agricultural Park 

Item 

GROSS REVENUE, 21,500#@ 25¢gi/ 

OPERATING COSTS 

Labor, 450 hours @ $4.50 

Operating costs other than labor 

Gross income tax, 0.5% 

Lease rent, $100 + 0.9 % of gross 

FIXED COSTS 

Interest on operating capital, 12%/2 

Establishment of planting, amortized 

Depreciation & interest on bldgs & equip 

TOTAl COSTS, EXCEPT LABOR & MANAGEMENT 

NET RETURNS TO LABOR, MGT & RISK 

TOTAl COSTS, EXCEPT P.ANAGEMENT 

NET RETURNS TO MANAGEMENT & RISK 

Management charge~ 7% of gross revenue 

TOTAL COSTS 

NET RETURNS TO RISK 

~/ Average annual yield for 3-year stand. 

Per Acre 

$5,375.00 

2,025.00 

900.00 

26.88 

148.38 

186.02 

325.00 

476.35 

2,148.98 

3,226.02 

4,173.98 

1,201.02 

376.25 

4,550.23 

824.77 

Per 5-Acre 
Farm 

$26,875.00 

10,125.00 

16,130.10 

6' 005 .10 

4,123.85 



increasing costs of transportation, gradual displacement of imports can be 

expected. In 1980 the Hawaii market utilized 15,814,000 pounds of fresh 

tomatoes of which 8)114,000 pounds were imported~ At the estimated yield 

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, vine 

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

virus resistant hybrids. 

Costs and Returns 

A farm family could make a very good living on 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 in machinery, equipment and fixed material requirements 

are allowed for in the miscellaneous equipment item$ The annual cost for 

depreciation and interest on buildings and equipment is $4,313~50 for a 

5-acre farm or $862.70 per acre (Table 6). 

At a projected yield of 42,000 pounds annually 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 or alternating with another 

vegetable. Annual net returns to the family farm) with no out-of-pocket 

costs for labor and management~ amount to $11}754~60 per acre and 

$58J773e00 per 5-acre farm* Treating labor and oanageoent as cash costs 

reduces the net income to ~6,767~10 per acre or $33~835~50 per 5-acre far:n~ 
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·Table 6. Buildings and Equipment, 5-Acre Truck Crop Farm, Waiahole Valley 
Agricultural Park 

Item 

Building: garage 
packing, storage 

Cost 

(1000 sq. ft. @ $8) $8,000.00 

Pickup, -\; ton, 
used 4,000.00 

Tractor, used 6,000.00 

Plow, used 1,000.00 

Disk, used 1,000.00 

Trailer 900. 00 

Power Sprayer, 
50 gallon 700.00 

Knapsack Sprayer 150.00 

Irrigation System 
(Sprinkler) 6,000.00 

Miscellaneous 
EquipmenJl./ 3,000.00 

Total, 5 Acres 

1 Acre 

$30,750.00 

6,150.00 

Life 
(years) 

20 

8 

10 

10 

10 

15 

10 

10 

10 

10 

·Depreci­
ationi!/ 

$360.00 

450.00 

540.00 

90.00 

90.00 

54.00 

61.00 

13.50 

540.00 

270.00 

Interest 
(12% ~ 2) 

$480.00 

240.00 

360.00 

60.00 

60.00 

54.00 

42.00 

9.00 

360.00 

180.00 

Depreci­
ation & 
Interest 

$840.00 

690.00 

900.00 

150,00 

150.00 

108.00 

103.00 

22.50 

900.00 

450.00 

$4 ,313 .50 

862.70 
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estimated 
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Table 7. Costs and Returns Per Acre and Per Farm, 5-Acre Staked Tomato 
Enterprise, Waiahole Valley Agricultural Park 

Item 

a/ 
GROSS REVENUE, 42,000#@ 40~-

OPERATING COSTS 

Labor, 847 hours@ $4.50 

Operating costs other than labor 

Gross income tax, 0.5% 

Lease rent, $100 + 0.9 % of gross 

FIXED COSTS 

Interest on operating capital, 12%/2 

Establishment of planting, amortized 

Depreciation & interest on bldgs & equip 

TOTAL COSTS, EXCEPT LABOR & MANAGEMENT 

NET RETURNS TO LABOR, MGT & RISK 

TOTAL COSTS, EXCEPT MANAGEMENT 

NET RETURNS TO MANAGEMENT & RISK 

Management charge) 7% of gross revenue 

TOTAL COSTS 

NET RETURNS TO RISK 

~/ Yield for one crop per year. 

Per Acre 

$16,800.00 

3,811.50 

3,395.00 

84.00 

251. 20 

452. 50 

00.00 

862.70 

5,045.40 

11, 754. 60 

8,856.90 

7,943.10 

1,176.00 

10,032.90 

6,767.10 

Per S~Acre 
Farm 

$84,000.00 

19,057.50 

58,773.00 

39,715.50 

33,835.50 
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A somewhat smaller tomato enterprise would utilize buildings and equipment 

less efficiently than the 5-acre farm but could provide an adequate family 

income. 

Snao 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 15 percent slope 

but can be grown with marginal success on the same soils with up to 25 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 Hanalei 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 Supply 

The projected market for additional production of snap beans as for 

most other vegetable crops, consists of the displacement of imports~ 

Hawaii approaches self sufficiency in snap bean production and in 1980 

imported only 292,000 pounds or 21 percent of the Hawaii market supply of 

1,392,000 pounds. Only 24 acres would have been required to displace 1980 

imports at an estimated yield of 12,000 pounds per acre. Because of the 

small amount of additional production required to displace imports, only 10 

acres is allocated to this crop in the cropping plan for the project~ 

Since small acreages of snap beans are currently grown in the project area, 
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the 10-acre allocation would result in little or no displacewent of 

existing Hawaii production. 

Costs and Returns 

Building and equipment requirements are essentially the same as indi­

cated for tomatoes in Table 6, except for minor modifications~ As is the 

case for most vegetable crops, a 5-acre snap bean enterprise is considered 

adequate in size to provide living expenses for a farm family. The budget 

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

for a 5-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 5-acre enterprise. With 

labor and management considered as cash costs~ residual net returns to risk 

amount to $4,121.64 per acre or $20,608.20 per 5-acre farm. An undeter­

mined proportion of snap bean farmers would be expected to plant more than 

one crop per year, either in beans or in some other vegetable~ This is 

accounted for in a following section of the report on multicropping~ 

Ecological Adaptation 

The Waikane silty 

Cucumbers 

soils in the middle and upper sections of the 

Valley are excellent for cucumber production~ Some farmers have been pro­

ducing staked cucumbers in Hanalei silty clay soils in lower lying areas 

near stream beds, but these areas are considered only fair for cucumbers 1 

even when properly drained~ Considerably higher yields are attained in the 

Hamakua area of the Island of Hawaii than on Oahu~ The average yield per 
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Table 8 . Costs and Returns Per Acre and Per Farm, 5-Acre Snap Bean 
Enterprise, Waiahole Valley Agricultural Park 

Item 

GROSS REVENUE , 12,000 #@ 70¢ 

OPERATING COSTS 

Labor, 300 hours@ $4.50 

Operating costs other than labor 

Gross income tax, 0.5% 

Lease rent, $100 + 0.9 % of gross 

FIXED COSTS 

Interest on operating capital, 12%/2 

Establishment of planting, amortized 

Depreciation & interest on bldgs & equip 

TOTAL COSTS, EXCEPT LABOR & MANAGEMENT 

NET RETURNS TO LABOR, MGT & RISK 

TOTAL COSTS, EXCEPT ~JINAGEMENT 

NET RETURNS TO MANAGEHENT & RISK 

Management charge, 7% of gross revenue 

TOTAL COSTS 

NET RETURNS TO RISK 

Per Acre 

$8,400.00 

1,350.00 

1, 100.00 

42.00 

175. 60 

160.06 

00.00 

862.70 

2,340.36 

6, 059. 64 

3,690.36 

4,709.64 

588.00 

4,278.36 

4, 121. 64 

Per 5-Acre 
Farm 

$42,000.00 

6,750.00 

30,298.20 

23,548.20 

20,608.20 
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acre on Hawaii during 1980 was 32,800 pounds and some producers had yields 

as high as 55,000 pounds. This compares wich a per acre yield of only 

13,100 pounds on Oahu. 

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 Oahu, and horticulturists at the 

University of Hawaii indicate that a marketable yield of at least 30,000 

pounds of staked cucumbers is attainable on Oahu in field (non-greenhouse) 

production. 

Terracing would be required for cucumber production on slopes of over 

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

over. 

Demand and Supplv 

The total Hawaii market supply of cucumbers in 1980 was 5,960,000 

pounds of which 1,360,000 pounds were imported. At the estimated yield of 

30,000 pounds for Waiahole, an additional 45 acres of Hawaii production 

would have been required to displace 1980 imports. Because of the limited 

additional acreage required and the apparent production advantages on the 

Island of Hawaii, only 2U acres are budgeted for cucumbers for Waiaholee 

The net increase would be less than this} since some farmers are currently 

producing staked cucurabers in Waiahole. 

Costs and Returns 

A 5-acre farm is budgeted for staked cucumbers as for other vegetables+ 

The net return to the family-operated farm with no charges for labor or 

management is comparable to that of wost of the other vegetable farms, but 

residual return to risk is less~ The annual charge for depreciation and 
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interest on buildings and equipment for a 5-acre truck crop farm in Table 

6 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 acre or 

$45,000 per 5-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 Adaotation 

Sweet potatoes do extremely well in the Waikane silty clay soils in the 

central and upper sections of the Valley. The highly workable texture of 

this soil provides very good planting and harvesting conditions~ The pro-

duction of this crop is not recommended on slopes of over 15 percent. 

Sweet potatoes are only marginally adaptable to Hanalei silty clay soils 

and should not be grown in Pearl Harbor clay soils in the lower section of 

the Valley because of poor workability and poor drainage. 

The climate is good for sweet potato production} except that irrigation 

is required for a period of 4 to 6 months during a typical year. Weevils, 

leaf miners and other insects 1 to a lesser extent, require periodic 

control. 

Supply and Deraand 

During 1980~ the Hawaii market supply of sweet potatoes amounted to 
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Table 9. Costs and Returns Per Acre and Per Farm~ 5-Acre Cucumber 
Enterprize, Waiahole Valley Agricultural Park 

Item 

GROSS REVENUE, 30, OOOil @ 30c 

OPERATING COSTS 

Labor,810 hours@ $4.50 

Operating costs other than labor 

Gross income tax, 0.5% 

Lease rent, $100 + 0.9 % of gross 

FIXED COSTS 

Interest on operating capital, 12%/2 

Establishment of planting, amortized 

Depreciation & interest on bldgs & equip 

TOTAL COSTS, EXCEPT LABOR & MANAGEMENT 

NET RETURNS TO LABOR, MGT & RISK 

TOTAL COSTS, EXCEPT MANAGEMENT 

NET RETURNS TO MANAGEMENT & RISK 

Management charge~ 7% of gross revenue 

Per Acre 

$9,000.00 

3,645.00 

1,400.00 

45.00 

154.00 

314.64 

00.00 

862.70 

2, 776.34 

6,223.66 

6,421.34 

2,578.66 

630.00 

Per 5-Acre 
Farm 

$45,000.00 

18,225.00 

31, 118. 30 

12,893.30 

TOTAL COSTS 7,051.34 

~NE~T"'-'RE=-=TU~JR~N~.·s"--'T~O~R~IS~K.:c.....~~~--~~~~~~~~~li,~94~8~.~6~6~~--"-9~,743.30 
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2,067,000 pounds of which 767,000 pounds were imported. Approximately 26 

acres would be required to displace the quantity imported in 1980 at an 

annual uield of 30,000 pounds per acre. Sweet potatoes do well under good 

management in Waiahole and it is estimated that there are currently about 

25 acres planted to this crop~ It seems reasonable to assume 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 management 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 equipment requirements for sweet potatoes are similar to 

those indicated for a truck crop farm in Table 6. The only major modif ica-

tion would be the addition of a plow or digger attachment for harvesting 

the potatoes~ There is provision under miscellaneous equipment for this 

modification .. 

Based on the input and output assumptions in Table 10, the sweet potato 

enterprise would gross $9~900 per acre or $49~500 per 5-acre far:n~ Net 

returns to the family-operated farm with no out-of-pocket costs for labor 

and management amount to a substantial 7,408~43 per acre or $37)042~15 per 

5-acre farm where labor and management are treated as cash costse The 

residual net return to risk amounts to $4,917s07 per acre or $24,585~35 for 

a 5-ac=e sweet potato enterprise~ 



Table 10.Costs and Returns Per Acre and Per Farm, 5-Acre Sweet Potato 
Enterprise, Waiahole Valley Agricultural Park 

Item 

GROSS REVENUE, 30,000#@ 33¢ 

OPERATING COSTS 

Labor, 385 hours@ $4.50 

Operating costs other than labor 

Gross income tax, 0.5% 

Lease rent, $100 + 0.9 % of gross 

FIXED COSTS 

Interest on operating capital, 12%/2 

Establishment of planting, amortized 

Depreciation & interest on bldgs & equip 

TOTAL COSTS, EXCEPT LABOR & MANAGEMENT 

NET RETURNS TO LABOR, MGT & RISK 

TOTAL COSTS, EXCEPT Mk~AGEMENT 

NET RETURNS TO MANAGEMENT & RISK 

Management chargey 7% of gross revenue 

TOTAL COSTS 

Per Acre 

$9,900.00 

1,732.50 

1,200.00 

49.50 

189.10 

190.27 

00.00 

862.70 

2,491.57 

7,408.43 

4,224.07 

5,675.93 

693.00 

4,917.07 

4 982.93 

Per 5-Acre 
Farm 

$49,500.00 

8,662.50 

37,042.15 

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 returns per acre comparable to the mean values for the vegetables 

analyzed, thus grossing approximately $9,000 per acre and providing a net 

return to risk of $4,500 per acre. 

Multicropping of Truck CroDs 

All vegetable crops analyzed have been budgeted for one crop per year. 

All of these crops have a growing season of less than 6 months and at least 

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 that 60% of the 100 acres programmed for 

truck crops would be planted to at least one additional crop annually~ 

Thus gross and net returns to agriculture are increased 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 equal 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 acre~ 
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Potted Flowers and Foliage Plants 

Ecological Adaptation 

Production capability of soils in the project area would impose no 

restrictions on the production of potted flowers and foliage plants, since 

these crops would only require shadehouse bench space. Nursery 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 soils along streams 

and in the lower section of the Valley. Fill would be required as a foun­

dation for shadehouses in 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 other plants4 

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

the production of flowers and foliage plants. 

Demand and Supply 

Flower and nursery production in Hawaii have been in a stage of very 

rapid growth for several years~ The wholesale value of flowers and nursery 

products produced in the state increased by 281 percent from $9,707~000 in 

1975 to $27,441,000 in 1980~ The wholesale value of potted flowers and 

foliage plants increased by an even greater 305 percent from $3,586,000 to 

$10,948,000 during the same period. 

The 1980 wholesale value of Oahu production of flowers and nursery pro­

ducts amounted to $10,395 1 000 or 38 percent of sales in the state~ Oahu 

produced 50% of the Hawaii output of potted flowers and foliage plants in 

1960 at a wholesale value of $5,485,000. 
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In spite of the very encouraging expansion in flower and nurser1 pro­

duction in Hawaii, 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 50 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 areae Because of 

the high value of this enterprise, the pay back on the State's investment 

in Waiahole Valley would become more attractive if production should exceed 

the 50 acres projected. 

Costs and Returns 

Based on the input-output assumptions in the budget analysis, a 

1-1/2-acre potted flower and foliage plant enterprise would provide a more 

than adequate family income* Per acre costs and returns are also estimated 

for a 10-acre farm to reflect approximate mean values of costs and returns, 

considering 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~l/2-acre potted and foliage plant enterprise is shown in Table 

11, This does not include the invest~ent in pots and plants, which is con­

sidered under operating costs~ Based on this inventory, the annual 

ciation and interest on buildi~gs and equipment amount to $8,255~00 for a 

1-l/2-acre enterprise or $5,503.33 per acre, 

The composite budget presented in Table 12 shows a gross revenue of 

$83,333,33 per acre or $125,000.00 per l-1/2-acre far:n. A family operated 

farm 1 with no out-of-pocket costs for labor and management~ would provide a 
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Table 11. Buildings and Equipment, 1~-Acre Potted Flower and Foliage Plant 
Enterprise, Waiahole Valley Agricultural Park 

Item Cost 

Shade House 
ft. )!<I (42,000 sq. $16,000.00 

Service Building 
(1000 sq. ft. @ $9) 9,000.00 

Benches 15,000.00 

Irrigation System 
(Sprinkler) 7,500.00 

Pickup, 3/4 ton 8,000.00 

Small Equipment & 
Tools 1,500.00 

Total, l~ Acres $57,000.00 

1 Acre 38,000.00 

Life 
(years) 

10 

20 

10 

10 

10 

5 

·Depreci­
ation.el 

$1,400.00 

405.00 

1,350.00 

675.00 

720.00 

270.00 

Interest 
(12% : 2) 

$960.00 

540.00 

900.00 

450.00 

480.00 

105.00 

Depreci­
ation & 
Interest 

$2,360.00 

945.00 

2,250.00 

1,125.00 

1,200.00 

375.00 

$8,255.00 

5,503.33 
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~! Calculated on the basis of initial cost minus 10% salvage value 
useful life. 

estimated 

£/ Including 25,000 sq. ft. of bench space. 



Table 12.Costs and Returns Per Acre and Per Farm, l~-Acre Potted Flower 
and Foliage Plant Enterprise, Waiahole Valley Agricultural Park 

Item Per Acre Per Acre 
(l~-Acre Farm) (10-Acres) 

~~~~~~~~~~~~~~~~~~~:_::~~~~.:___:._ 

GROSS REVENUE 

OPERATING COSTS~/ 

Labor, 

Operating costs other than labor 

Gross income tax, 0. 51~ 

Lease rent, $100 + 0.9 % of gross 

FIXED COSTS 

Interest on operating capital, 12%/2 

Establishment of planting, amortized 

Depreciation & interest on bldgs & equip 

TOTAL COSTS, EXCEPT LABOR & MANAGEMENT 

NET RETURNS TO LABOR, MGT & RISK 

TOTA.L COSTS, EXCEPT MANAGEMENT 

NET RETURNS TO MANAGEMENT & RISK 

Management charge, 7% of gross revenue 

TOTAL COSTS 

NET RETURNS TO RISK 

$83,333.33 

15,500.00 

32,000.00 

416.67 

850.00 

2,924.00 

00.00 

3,668.89 

39,826.22 

43 ,507 .11 

55' 326. 22 

28, 007. ll 

5,833.33 

61,159.55 

22,173. 78 

100,000.00 

18,600.00 

52,208.54 

33,608.54 

26,608.54 
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Per 1?:2 
Acres 

$125,000.00 

23,250.00 

65,260.67 

42,010.67 

33,260.67 

~/ Estimated for a composite budget based on primary data plus updating of cost 
data from Florida and Hawaii. 



net return of $43,507.11 per acre or $65,2b0.67 for the 1-1/2 acre farm. 

For the same farm, except that labor and management constitute cash costs, 

the residual net return to risk amounts to $22>173e7d per acre or 

$33,260.67 for the 1-1/2-acre enterprise. 

A larger enterprise would make more efficient use of land area and a 

10-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 

risk~ 

Wetland Taro 

Ecological Adaptation 

Wetland taro is adaptable to most of the near level Hanalei silty clay 

soils in Waihole Valley where an adequate supply of fresh surface water is 

available~ The crop is only marginally adaptable to the heavy Pearl Harbor 

clay soils because of low fertility and poor workability. 

Water temperatures in excess of 78° F during summer months contribute 

to a serious fungus disease problem (Pythiun)~ A water flow of 77,000 

gallons per acre per day is required to keep the temperature under 78° and 

the disease under control~ Pythium can be transmitted by stream flow to 

other taro patches, if not properly controlled. 

Demand and Supply 

The current demand for taro in Honolulu exceeds the supply from Hawaii 

production and an undetermined amount is being imported~ Although taro is 

produced in many of the windward of Oahu, the major comes 

from the outside islands, with 64 percent of the 1978 crop coming from 

Kauai~ 
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Taro is a labor intensive crop and Hawaii producers 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 

indicatedj taro production is a "way of life" for interested farmers and it 

is suggested for this reason that development of the Valley provide for 

continuing production of taro in areas where it is now produced. It is 

very roughly 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 taro farm is budgeted in the analysis because any smaller unit 

would make only a minimal contribution to family living expenses~ The 

annual depreciation and interest on buildings and equipment for taro is 

estimated at $52lg35 per acre, which is less than for other vegetables 

because a sprinkler irrigation system is not required~ 

Gross returns at an estimated yield of 25,000 pounds per acre and a 

current price of 25 cents per pound amount to $5i000~00 per acre or 

,000.00 per 5-acre farm (Table 13). Net returns to a family operated 

farm 1 with no out-of-pocket costs for labor and managementi amount to 

$3,229.43 per acre and $16,121.50 per 5-acre farm. After costs 

for labor and management, the residual net retur:-i to risk amounts to on:y 

$962.43 per acre or $4,812~15 per 5-acre farm~ 
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Table 13. Costs and Returns Per Acre and Per Farm, 5-Acre Wetland Taro 
Enterprise} Waiahole Valley Agricultural Park 

Item 

GROSS REVENUE , 25,000#@ 25¢ 

OPERATING COSTS 

Labor, 426 hours @ $4. 50 

Operating costs other than labor 

Gross income tax, 0.5% 

Lease rent, $100 + 0.9 % of gross 

FIXED COSTS 

Interest on operating capital, 12%/2 

Establishment of planting, amortized 

Depreciation & interest on bldgs & equip 

TOTAL COSTS, EXCEPT LABOR & MANAGEMENT 

NET RETURNS TO LABOR, MGT & RISK 

TOTAL COSTS, EXCEPT MANAGEMENT 

NET RETURNS TO MANAGEMENT & RISK 

Management charge, 7% of gross revenue 

TOTAL COSTS 

NET RETURNS TO RISK 

Per Acre 

$5,000.00 

1, 917 .00 

900.00 

25.00 

145.00 

179.22 

00.00 

521. 35 

1,770.57 

3,229.43 

3,687.57 

1,312.43 

350.00 

4,037.57 

962 .43 

Per 5-Acre 
Farm 

$25,000.00 

9,585.00 

16,121.50 

6,652.15 

4,812. 15 
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Prawns 

Ecological Adaptation 

Primary investigations of prawn farms in windward areas similar to 

Waiahole indicate that prawn production would be feasible in the lower, 

level 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 pondse The ponds would, however, 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 productiona 

Demand and Supplv 

Prawn production in Hawaii is a new industry and serious production 

and marketing uncertainties existe Current production in Hawaii is insuf­

ficient to supply the Hawaii market, although small quantities are 

exported~ The Hawaii market consists primarily of large restaurants, many 

of which cater to tourists~ The frozen product is available in a limited 

number of retail outlets~ Information on the market potential and charac­

teristics of consumer demand for Malaysian prawns is limitedt but i:n.a.rketing 

research is currently being conducted by the University of Hawaii~ 

Interest in prawn production in Waiahole has been indicated~ but 10 

acres is budgeted for prawns in this analysis~ because of the uncertainties 

facing the industry~ Should implementation bring highy positive results in 

relation to other enterprises, prawn production might be expected to occupy 

a larger acreage than projected~ 
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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 in multiples of 

one acre each~ In consideration of the need for economy of scalei plus the 

fact that the high labor requirement makes the net return to risk only 

moderate, a 5-acre enterprise is budgeted in this analysis~ 

Under good production practices, Malaysian prawns are capable of pro­

ducing 3,000 pounds per acre annually. At the current price of $4.50 per 

pound, this would gross $13,500.00 per acre and $67,500.00 per 5-acre farm 

(Table 14). The family operated farm, with no charges for labor and mana­

gement would net $7,197.97 per acre and $35,989.85 for the 5-acre 

enterprise. If labor and management are considered 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 by Fann Size 

A summary of costs and returns for each recommended crop by farm size 

is presented in Table 15& As indicated previouslyj the preferred criteria 

for farm size is a unit large enough to provide sufficient income to pro­

vide an adequate standard of living for a farm family~ For some crops, 

however, the required farm size would exceed the size of most lots in the 

agricultural park~ All farm models in the analysis were therefore limited 

to 5 acres in size, even though net income in some instances is considered 

inadequate. The budgets of all crops analysed except for papayas and taro 

would provide a very good net income to the farm faoily of S30,000 or over, 
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Table 14. Costs and Returns Per Ar.re and Per Farm, 5-Acre Malaysian Prawn 
Enterprise, Waiahole Valley Agricultural Park 

Item 

GROSS REVENUE, 3,000#@ $4.50 

OPERATING COSTS 

Labor, 947 hours @ $4.50 

Operating costs other than labor 

Gross income tax, 0.5% 

Lease rent, $100 + 0.9 % of gross 

FIXED COSTS 

Interest on operating capital, 12%/2 

Establishment of planting, amortized 

Depreciation & interest on bldgs & equip 

TOTAL COSTS, EXCEPT LABOR & MANAGEMENT 

NET RETURNS TO LABOR, MGT & RISK 

TOTAL COSTS, EXCEPT MANAGEMENT 

NET RETURNS TO MANAGEMENT & RISK 

Management charge, 7% of gross revenue 

TOTAL COSTS 

Per Acre 

$13 ,500. 00 

4,261.50 

4,300.00 

67.50 

221. 50 

531.03 

00.00 

1,200.oo-£1 

6,320.03 

7,179.97 

10,581.53 

2,918.47 

945.00 

11,526.53 

Per 5-Acre 
Farm 

$67,500.00 

21,307.50 

35,899.35 

14,592.35 

NET RETURNS TO RISK 1,973.47 9,867.35 
~'-"::::="-=""-""'--"-""-"-~~~~~~~·~~~~~~'--~~~~'---· 
~I 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 1Acres I Per Gross Net Returns Net Returns Net Returns 
FarrrF He turns to Mgt, Labor to }1anagement to Risk 

& Risk & Risk 

Bananas 5 $44,000.00 $30,91+3.05 $22,753.05 $19,673.05 

P<·1payas 5 26,875.00 16,130.10 6,005.10 4,123.85 

Tornatoes 5 84,000.00 58,773.00 39' 715. 50 33,835.50 

Snap Beans 5 42,000.00 30,298.20 23,548.20 20,608.20 

Cucurnbers 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 5 115' 000. 00 35,650.00 25,650.00 22,500.00 

Flower• & Foliage 11, 125,000,00 65,260.67 42,010.67 33,260.67 

Taro 5 25,000.00 16' 121. 50 6,652.15 4,812.15 

Prawns 5 67,500.00 35,899.35 111,592. 35 9,867.35 

!';I Farm sizes may differ from those in the engineering report for Waiahole Valley Agricultural Par!<. 
Si.ze adjustments hnve been made to better reflect the size of farnt required to provide an adequate 
standard of living for a farm family. 
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where labor and management do not constitute out-of-pocket costs (Table 

15). The 1-1/2-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 taro farms would 

only provide an annual income to the farm family of slightly in excess of 

$16,000. 

Net returns to risk after charging for all costs, including labor and 

management amount to over $33,000 for the 5-acre tomato farm and the 

1-1/2-acre potted flower and foliage enterprise. Net returns to risk are 

also attractive for bananas 1 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 risk of less than $5,000 for papayas and taro 

are inadequate. Thus these crops would be feasible only if 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 

possible 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 intensive vegetable crops have the potential of providing an ade-

quate family living from perhaps 3 acres of land designated for 

agriculture. 

Cropping Plan and Economic Impacts 

The proposed intensive agricultural development of Waiahole Valley is 

based on a cropping plan which would not be expected to displace production 

in other areas of the State, with some minor exceptions~ The estimated 

production would be expected to displace imports or to supplement exports~ 



The projected output, to 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 considered ecologically adapted to 

Waiahole and all would be profitable in varying 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, the 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 annual gross 

revenue of $8,083,375 from the 315 acres designated for agricultural pro­

duction (Table 16). It would provide an aggregate annual net return to 

farmers of $4,818,000 before deducting labor and management costs. The 

residual net return to risk for the entire project~ after deducting all 

costs, including labor and management is projected at $2,616,455, annually@ 

Rate of Return on Investment 

Rate of return on capital investment~ although a commonly used indica­

tor of profitability, is somewhat arbitrary because of the difficulty in 

determining what consititutes capital investment for dissimilar agri­

cultural entQrprises~ 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 equipnent plus operatng costs through har­

vesting of the first crop~ 
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-Table 16, Cropping Plan and Projected Gross and Net Returns from Agricultural Production, Waiahole 
Valley Agricultural Park 

Crop 

Bananas 

Papayas 

Tomatoes 

Snap Beans 

Cucumbers 

Sweet Potatoes 

Misc. Truck Crops 

Truck Crops 
Multicropped 

Flowers & Foliage 

Taro 

Prawns 

·Acres 

100 

25 

30 

10 

20 

40 

20 

50 

10 

10 

Gross Per 
Acre 

$8,800 

5,375 

16,800 

8,400 

9,000 

9,900 

9,000 

9,000 

100,000 

5,000 

13' 500 

'Total 
Gross 

$880,000 

134,375 

504,000 

84,000 

180,000 

396 ,000 

180,000 

540,000 

5,000,000 

50,000 

135,000 

· al Net Returns to L, M & R- Net Returns to Risk~/ 
Per Acre Total Per Acre Total 

$6,188 $618,800 $3,935 $393,500 

3,226 80,650 825 20,625 

11, 755 352,650 6,767 203,010 

6,060 60,600 4,122 41, 220 

6,224 124,480 1>949 38,980 

7,408 296,320 4,983 199,320 

7' 130 142,600 4,500 90,000 

7,130 427 '800 4,500 270,000 

52,209 2,610,450 26,609 1,J.Jo,t~so 

3,229 32,290 962 9,620 

7,180 71,800 l, 973 19' 730 
~~~~~~~~~~~~~,-,.-~~~~~~~~~--,t';-~~~~~~~~~~-d/ 

Total 315 $8,083,J75-': $4,818,440- $2,616,455-

~I L, M & R equal Labor, Management and Risk, respectively~ 

.~/ Residual net returns to r.isk after charging for nll costs of production, including labor, management 
and lnn<l, rounded to the nearest dollar. 

s..I Not i.ncluded in total acreage. The multi-cropping plan, at 2 crops per year, would, however, increase 
the total acreage planted to 375. The nu1nbers indicated are for the 2nd crop. The first crop has 
already been accounted for in tl1e totals for the various vegetables. 

J Tl1ese estimates be expected to increase 6 to 10 percent per year to reflect inflation. 

~, 
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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 to 75~3 percent for bananas~ Rate 

of return to risk, after charging for all costs including labor and 

management, is very favorable for all crops except papayas, prawns and 

taro. Excluding the latter three crops, the rate of return to risk ranges 

from 19.5 percent for cucumbers to 53.5 percent for sweet potatoes (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 Requirements 

Estimated water requirements for the 320-acre cropping plan are shown 

in Table 18. Requirements are based on the probable acreage which would be 

devoted to each crop multiplied by estimated water use during periods of 

negligible rainfallG The maximum requirement at any one time would be 

$2,269,685 gallons per day if all crops were irrigated at the sme time. 

Actually} for all crops except taro~ prawns and shadehouse plants~ irriga­

tion intervals would range from twice a week to once every two weeks for 

sprinkler or furrow irrigation~ Crops served by drip irrigation would 

require water every day9 With respect to sprinkler irrigationj where water 

might be applied in larger amounts at less frequent intervals~ it •,,;ould be 

essential to develop a scheduling system for application~ Other~ise the 

amount of water required in any one day would exceed the capacity of the 

water system to meet ma.ximum daily requirements~ 
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Table 17. Rate of Return Per Acre on Investment for Selected Crops, Waiahole 
Valley Agricultural Park 

Crop Investment Net Returns Rate of Net Rate of 
( Cost Per to Lab, Mgt Return to Return to Return 

Acre & Risk Lab, Mgt Risk to 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, 394 6,224 54.6 l, 949 19.5 

Sweet Potatoes 9,321 7,408 79.5 4, 983 53.5 

Flowers & Foliage 100,000 52,209 52.2 26,609 26.6 

Taro 6,862 3,229 47.1 962 14.0 

Prawns 17,398 7,180 41. 3 1, 97 3 11.3 



Table 18. Water Requirements for Agricultural Cropping Plan~ Waiahole 
Valley Agricultural Park 

Crop 

Bananas 

Papayas 

Toma toes 

Snap Beans 

Cucumbers 

Sweet Potatoes 

Miscellaneous Truck 
Crops 

Flowers & Foliage 

Sub-total 

Taro 

Pr aw'Us 

Sub-- total 

TOTAL 

Gallons/ Acre 
Per Day 

5,431 

4,073 

4,073 

4,073 

4,073 

4,073 

4,073 

3,000 

77 ,000 

21,600 

Acreage 

100 

25 

30 

10 

20 

40 

20 

50 

295 

10 

10 

20 

315 

Total Require­
i:nen ts (gallons 
per day )_i!/ 

543,100 

101,825 

122,190 

40,730 

81,460 

162,920 

81, 460 

150,000 

1,283,685 

770,000 

216,000 

986,000 

2,269,685 

fl/ Water requirements are based on the a.mount of water required during 
dry periods when rainfall is negligible. Only supplemental 
or no irrigation would be required during the rainy season for all 
crops, except potted flowers and foliage, taro and prawns, Stream 
requirements for taro and prawns do not take into consideration water 
that could be re-used. 
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Labor and Management Requirer::i.ents 

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 150 full time agricultural workers at a 

total 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 would provide an equiva­

lent of full time employment for 150 people, nor including management. 

Management costs are computed at 7% of gross revenuet 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 project would be $183,152 (7% of $2,616,455). At an 

estimated price of $10 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.S. 

Environmental Protection Agency for the protection of crops considered in 

this report would not be expected to cause health hazards for humans or to 

endanger m.arine life if used according to specifications~ According to Dr. 

John Hylin~ Chairman of the Department of Agricultural Biochemistry at the 

University of Hawaiij assurance against har::u to hum.an and animal life is 

one of the criteria for approved listings of chemicals for agricultural 

use~ A detailed report of legislation concerning use of chemicls in agri­

culture is presented in the Federal Pesticide Act of 1978 by the 
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Table 19. Annual Labor Requirements for Agricultural Cropping Plan, Waiahole Valley Agricultural Park 

{:rop Hours Per Cost 7er Man Units Acres Total Man Total Cost 
Acre Acre~ Per Acre Units 

Bananas 364 $1,638.00 0.175 100 17.5 $ 163,800 

Papayas 1+50 2,025.00 0.216 25 5.4 50,625 

To1natoes 847 3,811.50 0.407 30 12.2 114, 345 

Snap Beans 300 1,350.00 0.144 10 1.4 13, 500 

Cucumbers 810 3,645.00 0.389 20 7.8 72,900 

Sweet Potatoes 385 1,732.50 0.185 40 7 .4 69,300 

Ml SC. Truck Crops 444 2,000.00 0. 213 20 4.3 40,000 

Truck Crops Multicropped 1,44 2,000.00 0. 213 60 12.8 120,000 

Flower• & 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 832 $3,950.00 0.40 

Total 375 150.0 $1,481,255 

~/ Labor priced at $4.50 per hour for all crops, except potted flowers and foliage. Labor for potted 
"' flowers and foliage priced at $5.00 per hour. 0 



Environmental Protection Agency~ which is appended to this report 

(Appendix A). 

Most chemical sprys are absorbed by the plants to which they are 

applied~ Proper use, as specified on labels would prevent damage to other 

plants or irritation to humans~ Any small quantities which might enter 

streams during periods of heavy runoff would cling to the soil particles 

and not e-ndanger 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 farm.er is expected to cooply 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 environmental problems in 

Hawaii if properly usedo Users of restricted chemicals must be certified 

by the State Department of Agriculture. Training is provided by the 

University of Hawaii Cooperative Extension Service. There is a fine for 

mis-use~ 

Pythium, a fungus disease of taro, can be controlled by the application 

of 40 pounds of Captan 50-W per acre before planting, by cleaning the area 

and leaving the land fallow for a period of 3 months between crops~ and by 

keeping water temperature below 78° F~ Without proper controlj the disease 

can be transmitted through stream flow to healthy taro patches.. According 

to the Director of the Plant Disease Clinic at the University of Hawaii, 

slight chlorination of l to 2 ppo in water collected for re-use will pre-

vent transmission of the disease in the event that runoff from this water 

should re-enter taro patches~ The Plant Disease Clinic also has indicated 
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that this particular fungus would not affect other species of crops in the 

Valley. 

Chemical fertilizers are available to 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 coastal waters as a result of runoff 

from streams in windward valleys. As with chemical sprays, chemical fer­

tilizers tend to cling 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 

soil, location in the Valley and availability 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 basis 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 environmental considerations are: 

Bananas 

Mean anual requirement: 3,000 pounds of 10-5-22 or (80011 urea, 

1,00011 triple super phosphate, 90011 muriate of potash, 20011 potassium 

sulfate) applied 6 times/year. 

Papayas 

Mean annual requirement: 3,000 pounds of 10-10-20, applied 

monthly,, 

Vegetables 

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

variation in requirements for specific crops~ 
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Taro 

Requirement for 15 months cycle: 1,250 pounds of 16-16-16 or 

(43511 urea, 90011 super phosphate and 38511 muriate of potash. One-third 

of the fertilizer is applied before planting by broadcasting and mixing 

with the soil. Two to 3 months later, the patch is drained and another 

one-third of the fertilizer is broadcaste 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. Most far.us in the pro­

ject are too small to optimize the use of heavy equipment, such as tractors 

and trucks~ Small farmers~ acting independently, would also be faced with 

problems in quality control 1 transportation, marketing} purchasing and 

financing~ 

The projected total value of product output from the Valley of over 

2 million dollars annually is sufficient to support a production and 

marke association, which would increase the efficiency of production 

and marketing} resulting i~ greater net returns to farmers~ Such an asso­

ciation might take the forcl of an agricultural cooperative or a 

corporation~ The primary differences between the two options are type of 

ownership and distribution of net earaings or profit~ 
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Type of Organization 

The conventional cooperative is controlled by it membes, with one vote 

for each member) and most prof its 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 not given voting 

privileges~ Cooperative savings to producers are not taxedQ 

A corporation formed to serve the producers might be producer-owned, 

in which profits would be returned to producers in somewhat 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 members of cooperatives$ 

Good management is vital to 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 diseasei 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 papayas which require infrequent land preparation$ 

an inventory of heavy equipment cannot be justified~ 

Marketing 

The association would provide market 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 
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quality control and orderly marketing by equating 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. 

Transnortation 

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 projected 125 

acres, could be delivered by C•o 2-ton trucks making 2 trips a day per 

truck to Honolulu marketsa The association 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 keepi~g 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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allo~ the r::i:::ui..rh-etpJ.a.ce- tc det..en:::::it:le 
efflc::i.c:r. a.net a..Uowina t..~e A'1;:CDCY to 
devote 1ts lln:l1ted ~~ pri.rr.Arlly _ 
to the ~ent o! hea.!th a.od sa..tety 
Q:UestlOn.:L 

The 11.gency pla..ru to review all ~j. 
dde>3 C".ir?'t!nt!Y ou the ::nari:et c.ber:U· 
o.l·bjl'"(!hetnJca.l over the next 10-15 
yes..~. t.nd to develO? a ee:Je!ic rt.wd· 
M'd (b&.s1callY a. profUe a! tor:::iulat.Jor.s 
P.Od Ule! which the Agency ~ deter· 
miaed will not poa..e un.r~n..a.bJe a.d· 
ve~ e!!ecu on hum.A.C.3 or the e:avt· 
.ronmentJ !or each ;::>e$th:fde a.cttve 1n· 
g:redle"nt.. This p~ trrvo!ves the 
rr:vfew Llld i1ll.!W.tJon of all 43.t.i. Lo 
EPA files, the ldentl!!otioo a...'"ld !1..llin.!l 
of Mta. nc.o by reT..stra.nU. a.nd the 
re~tr..ttlon o! C".l.n"ently ~red 
prOOUC"'-' whic.h u-e APPT"Ovable u.:::ider 
the s.:t:md'L.'"d. Cood.H.!onal ~.:st.nt.Joo 
W'1ll under seci:1oru J.(cX71 (..\) 111:1d tB l 
fN!FVt: !1.!i a brid4e to rrener!c rt!U:lda.rd.s 
tovoivfng ··old .. chel::l.iells over a 10-tS 
y~ pe:;iod. 1n other words, a prOOuct 
vUl t::.e condl:.lorull ::r ~.ste.N!"d unt.Ll 
the ieoeric sumdwd for Jts act!Ve ln­
g:redlent U deveJoi;>ed., aft.er tr.at tbe. 
it 9tll be rerer.sr.ered uncondJtlocally 
!.! it 1.3: Lu compl~ 171t..'1 I.he oeW" 
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~ Co<>dlt.loO!l.l ~ vUl 
be w;.eO cJ't.er o. rt.e..ndu'tl. Is ~opt'd 
oo.iY vben thr Adm.i.o.isU':l.tof ~ 
a. new ~ ~uit'et:lle:ot W order U> 
:.il0'17 ~pUc:l.oU S.O M.PQropri.::U..e 
a.mouot of ti.me t.o ~ t.be ocv re-­
qu.l:rement.. 

Under see".Jon 3!c)('iXC1 of t.be Act 
EPA I.a s.l.to e.uU::.ortzed to ttsue c::oDdi~ 
tioru.J ~on. !or o.ew cha:nicW 
Wld.er ceruJ.n wecW d.re'! 1 m'1aDCC1L 
These lnclude ~ where the e::ut1 
~on l£ In t.b.~ pubUc to~ a.& 

.a. substituu ror ui RP.A.Rad er c:::::ul~ 
eeiled pesticide, would provide coot.rol 
!or a. pest oow h&vinl DO Q..dequt.te 
c:ootroi or would provkie other~­
beo.e!tcia.l e!!ecu. 

A:tl !moorunt c!11.!:lic• In t.i:u= ot 
the ~t.rstJon p~ ~ by 
the A~Uon dur'..ns the 1.eetsa .. 
tive Pn:x::c&t \.s t...'le rejection of o. D~ 
me1! t..OPf'O'l.Ch to da.U ooo.siden.t.ton 
tor 1.ociividu.aJ recist-""&t.ioo t.eUOD.5.. 
Which VU.tel both Agency ~ 
and &.;>pl.icant c!tort. Til1.3 ~ In 
ph.ilo.wphy under!les both t.b.e seocrlc: 
lb.Od..a.n:1' {f'er"C'\fist.nlLJOO) ~ 
and t.he condltlol'.lA! tel1..nn.t..)oo tirt>­
cn.m. Tbe Aee:lC'Y wtlJ ~ ..U rele'7'11J:l.t 
d.a.t.a. s.vaJh.ble l.n est.a.bU.1.bJ..c.& 1e.c.et"ic 
.u.tld.a.rd.s'.. The .lt.a.:ld.ard will not be 
~ on one lt.em o! d.B.t.a.. or ttve 
Items or lb~ or LtlY pA.?'ticUl.Ar pieces 
or comb~loc.a ot lod1v1dUAl lt.em.s o! 
d.&U-lt vill 'be ~ 00 a.J.1 d!'l.t.a re­
viewed by the A&enc:Y wb..ich 1.3 pert.1~ 
nent to t. ftnd.in.$ o! no uru-e»OOA.blt' 
a.dve~ e!!eet.&. The l~ve h.ist.ol"'1 
p.rovide! e.dded !.nCt"ntlve to ~pt t!JJ.s 
eoun.e t:r endoMini the Agency's ?rc>­
poW to vulid.:l.te d&u ou.ly o~ !or 
n.ch chern.ic:i.l r:lther tr.J!.O on n. prod~ 
uct--by-prt>duct hi»is.. 
~ the AiCncy extli.s.Uled in Co~ 

&ion&l t.C$t!mony, it h.M 0-0 Lc.t.entlon of 
exam.uilo..t the eXUttc..c d&t.a OOi.e on a 
ehentioJ !n ~.hl.na cond!tion.:11 ~ 
tntlon deeLsioru... !or product u:.e:s Jilin~ 
Ua.r or ideotto.1 to C'W"l"'eBtly retr.zt.ered 
prod.ue"..s. Comprehensive revie"wr of 
th.ts d.3.t& b&u will occur ;yi.ten:ta.t1o.I· 
lY with t..,~e elta..bl..l.!.h..::uentof ~nerte 
n.&r.Ca.rds. Therefore, EP~>\ will 'be l.m~ 
pi!C!tiy re!yi.ng on V'h.3.t. is tJ~y 
kno~ {Le .. the e::rlsti.o.1 d~on b:ueJ 
~ut ~ticides now on f..he t::J..Uk.et !.n 
uuit!..'1i eond.H.ior..2.i ~ntlonz: 
cnly ne'W Ou l..u ruppon of !i n!?"9 ~ 

=r= 
o.r a. new cht!'Q..\c:&l vt.ll be M:'tU.Ull.Y re-­
rie"Wed ,a.od sdent!!i.o.Uy ~ 
nus a.ppf"Q.AC.h to d.at3 coosiden.Uon 

vi.11 e!!eet ~ !.n the ~ion 
ptoce:$S. ln t.be 1o cg ~ ! t · will rerult 
m simpler. more e!!icient procedures 
tor ~ts who apply !or ~-a~ 
Uon under LO es"...abtished gene.iie 
na.nd.a.rd.. a.od ~ sa.ving: of 
E:? A's tir:le :ft..tld resom-t:::es si:o.ce It mll 
O!Ake hes.1th and s.:Jety dec::!:!ions ooce 
for eu:h chem.ic:U rs.t.her thBJl huo­
dreds of times over !or indlvi.du.:a.l a:p .. 
pllcs.tioo.s.. The Agency envtSions in 
tbe !utw-e-&!ter the d:t.t.s. ~ h.a.s 
beeo V1ilJds.t.ed.. d&..t& p.os h.;,.ve be-en 
nlled. a.od generic rt.a.od.a.rd:i e::i:f..&b.. 
!.bhed-a. syst.em. under which <1n most 
cues> all w p llo..'1 t will oe rtJ.!y th& f. h Ls 
product 1.i in eon!orttu,nce wtt.h the 
IU.nduti. will rubmlt or..ly Um..lted 
produ~!c dAU.. Uld will certt.!y 
tb.At. be ruu t3.ken the e,ppropria.t.e 
r...epg to comply with t.he d:Lu comp.en~ 
.c.tion provis.ion.i ot t.he Act. AppU­
o.nu will oeed to .-ubm.it rubst.:a.nta.l 
c1:::.t.:i. only when t.b.ey pro"'°"' cew uses., 
new c.bem.ic:a.l..I or ot.her devt:J.!Jom 
!rom the esuhllshed .u.od.ani 

ID t....,_e ::hort run. th.Ls s.Qp1"'02.Ch 
tDe-a.oJ tlu.t we U;>e<:t t.o c~e the 
d&.u. citation o.nd com~n:s:at1on p~ 
durea (~ Lo detail below) which 
t:lAY =.u.se some l.n.ltt!U. tem;xrr1ry 
oon!~on. ~u.:e- the Asenq t.:s rely­
to.: on 1t.I .. !.rutitutJoruJ t:.no•led..J:e'• 
a.bout pest!dde:s, b.u.e-d an Ill d.:lu L'J­
rea.dy L."'1 the files. rn.ther th.a..:l relyW 
on lnd.lvi:dlal i:.d hoe rev1ew of c1bc:ret.e 
lt.en:l-1 of d:LU.. ve nre propo.-sina t.h.s.t 
&.pplJc::uits for cond.Jt1oo.a.l ~tn.tion 
cu.rt rely on <-.o.d offer to pay for} a.ll 
H~ ot au ln Agency files pert!.nect 
to the e.ct!ve ~ent contaJ.ned 1n 
the product !or vblc..'1 ~t!on ls 
wught.. 11 thoa.e d:t.t.A a..re the ldnd:s of 
dl.fA requ.l.r-ed under r..od..l!.y'J crlte~ to 
rupport t.be inilt.a.l ~n..tion oi 
nic.li. a. produc:. TheR procedures are 
eont:U.n:;-d in dJ.-Al't conditional ~tn.­
Uon ~tJoru now out for pubUc 
refie-w. Durtn;r the tnterir:!l UL-ee op­
tions a:re 1.n.il3.ble to the ~""an.t 
which a.re det.1ili?'d In PR .Not!ce '12.-5, 
t;::rued. on ~mber 8, 1978. ID a.oy 
cu.e. the uoJverze of d!lt.A for Which 
:.ny ~.st.rant ow.t actmill y p.ay com~ 
pe!'l..U.tion W limited: by three pr~ 
!1\l:t-Or.l: cl J The 1970 eut-o!f t:Ut.e !or 
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eompensa.tton ln thf! rta.tutc; Cll the 
A.ercnC'7's vnJver of c!!1c:a.c7 dn.t.a. re­
quirements for .tn.a.J:'.lY U!.e pa.tt.ern:s; and 
(J.) the &.ep&r.!l.tioo betwe-en ~t.a on 
tec.b.nJ cal t.etl v e ~en t.s 21.nd ! or~ 
m~ products for compensation 
P~ These factor.; a.re discussed 
1n the !ollo~ .section a.o.d tn number 
2 below. 

2. Data Sh.a.ring and DUc!osure. The 
df'2n'C o! control over d..a.t.a. any reg>.s~ 
t:ruJ:lt sbould ~ allowed t.o ma.inuur1 
a.ft.er the da.u a.re submitted t.o E:P A t.o 
GUpport ti. pesticide regJ.Stratloo ~·as :;i. 

n:uJor issue in developi.o.g the oew lez-
1.slation.. 

The two pr1.nc1p!U conc~pt.s discussed 
by the Conte~ were: { 1 > Compe:n,sa. 
tion !or dau <reir'..strants who rely on 
daU submitted. by &....'10i.her must pa,y 
the submitter compensation !or use of 
tha.t d&t.a.l wd (Zl exclusive use of data. 
<!lat.a. su bmit.t.er has ~he r'°,g.ht t.o al.low 
or deny use of dau by othe-r relr'..s­
tra.nts. a.t l:l..n discretion). The corn.pro~ 
~struck by the Cao.!er~s combi.ri.es 
part of each of t.h~e concepts. 

The new law prov1des for com~r..s.a4 
tJoo for dn.c.. !or &. per1od of 15 yea...""S 
alter rubml.sslon ror a.ctive inaTed.ients 
In 1.1.r-ea.dY-rei-tstered p.e:sticlde~ ("old .. 
chem.lea.ls>. Th:lt provision n.ppi\e.s- to 
d.A.t.a. ~Y ln E:?A !ties. and t.o new 
d&t.a which will be ~uired by E:? A Ln 
the future t.o malntAUl rens:ratlons of 
'"'old'" active tnz'red..ient.s c·cte!e::sive­
<b.u'"). The compens:,i.tion reqU:re.-n~nt 
does not &p;ily t.o d&t.a submitted prior 
to l 970 {nor did It unde.:- the prior 
b.W), 

Tbe Federal Pes:1c:de Act !urt!ier · 
provides tha.t data pcrt.ai..nir..w; to & Des· 
tkide cont.ai.ni.ng & new a.ctlve L'1r.edf~ 
ent ln a. product fi!"'lt registered after 
September 30, 197S, will be entitled to 
exclu.sive ~ prot.r":tion for 10 yes..'"S 
&!J'ter the dALe- of in.ltl&l reg-1.s~ra.tion. 
Any d.3.u supp.ortL'ls; new use:s o! such 
new ru:ttve tn.s;red.lents will enjoy wnat~ 
ever period o( exclusive u.se ts still ln 
e!!ect [rom the i.rJtia.l rei"..slration. Ex· 
elusive use will ln no C2Se e.pp!y to Ce· 
fenstve d.ttt.3-.. 

A:n:y disput.es Cetwe-e-n rertstn.nu 
crver the a.mourn of comper..sau0n w1U 
be r-e:solve'd by bindi.r:g a.rbitrat.ion 
under the rules of the Feder.:i..1 !Y1edia.· 
tion wd Conciliation S~r:1ce. The Old 
F!FP-A ~u-ovided tha,r, the EPA Ad.ruin~ 



i.o-..tor 'll'O<lld c!<ddAt suc:ll == by 
ton::o.s.J a.d.Jt.uf:Sc::tt!cn t:rtth ~tY 
tor court~-

A new """"'°""' 1n = ~ b f.1':o 
b:U.."O<lucod by tb.e l"ed.cn&l ?eot.ldd<t 
Ac< al ll7l'a. SoC>e of ti>. cbwo. ~ 
tor ~ ere i:~ by tast.s 
on the ~ ~t or t«hnw.l 
~ Llooe. while o-¢.ben; ue o;m... 
ducted "'1t!l u,., ;:=tJd<le p~ .. 
tormu.latcd.. The oe"!lll' Cl:::lll't .w.a..rtrll e:oo­
eepe. ~ t.h.ts [~ b'y ,s;:imlp f 
C'Cltl:IU ot d::s.t.t. on ACt.tve (terhnbD 1J>. 
ced1•1lt" "' ~b of suc:ll m.,,,. 
d:i:eo.tl a.ad o:=tJ er! C:l.tA OQ l0rt:1uW.ed 
product.I I<> =="' of (onnnw..d 
p("Oducta. In O""'...ber vorc!.1.. com~ 
tlo<l 1rlll ~ l>ol1mat>.Ul' b<'C•"'"" 
~ti ~ c.t the Cl.me 

"111.1'1u!t """!. "'" ~ _.,,..,,. 
~"' u ctl!!erent ttw"i<.,.. ~ 
The A.ct ~es th:t.t. formula.tars 
(Who ~ n$l<"...cre<I w::.ln ~ 
d.!.ent c.b~ for u:.e Ill maJd:Q:: end­
.,.,. p!"<>C!ucU> will not h.>re t<> pq ....,. 
&n.U com~oa. to produar: o! 
t.b e a.c:tJ. n illa:red1ent.:a tor c!3.t.a. c:cc.. 
ceroJ.nc the- .e:s.trly of th• u:UV't'.' fn.a:re-. 
~t&. bot-rood t.ha.L unount. of coci~ 
~ t.co.plidt to t.h• price of pu.r~ 
c.b.u<d tec..'u:lk:a.l ~ Thla pro'1· 
&ion J..bou.ld reduc:r tlle ~?e 
LDd ~ problem.I ot tormu.l.:i.t.o.rs 
l'f'bo oo lo!l4"1!r 'l:J'tll ~ obliged to :~ 
n.t.ell' COttl.pe'n::::..t.e produeen o! CC'.J.l"e 
tce.hn.bJ l.n.ued1ent.a !or u:ie o.t t.h.e.ir 
e::::pe~ Ion.: "'""' c.!et7 t<=tlna 
da.u .ru~tt.e-d to ll:P A. 

The law W.. clll.ri!leo the "='"" I<> 
whk:.b <htA Wld•~ Atreney ~ . 
tory d.ecWoc.a J.b.ou.ld be 1.cx:e:s;;r:H:>le tc.i 
t.be puhUc. lt Nflec"..1 the ~t oi 
the ~a nnd the Omiu= 
Uu!..t mac:& d:.u. undef171!lc EJ> A' A de:1. ~ 
s:tona oa ~d.2 ~on a.b.ould ~ 
rout.J.n.e!y &vnJ.J..:l.ble to t.b.e l!eneroJ 
publle. ""' th•1 """' ....m .... Ari:OC'l' decl· 
Goo.a.. Bon.J. !kie tn.de ~ houe-r., 
u. such u oonfldent.ia! ron::::nlla. ItUUl" 
uta.cturtn.J prcoea., quaU.~7 c::cntrnl 
µ~ !l.Od produ.etk:n c.D.d ole:i 
dM&.. vtU not be rout!nttlJ' ffittJCl.ble 
to th '6' pub lie. t 'I1le:&e d2i..t.a e:'Ul t:<t d..f.3.. 
~ ill c::~ c.ircu.tn..s~ u: ;_JJ;"O.o 

cedunJ 5.11.i~ c.N !olloved.J 
The A.ct alao provldel th.at rep~ 

s:entat.tves of tt1.ulttn.ation&.1 ~dde 
producers 171Jl not b.z.v~ ~ to ~ 
othe~ m.n.i.1&b!e to th~ public. Th.i.M 
prohfblt1oo V"'....S tntrod.uced ~ 
Co~ wu. concerned a.t':rouf. the 
kol>&Ct ot UM> of ~ o•e~ on tn~ 
ltnaUonAJ com;:;et!Uon., vt:en eo:n" 
r>eru.ation provts:ioru vO'U.ld n.ot ~~ 
b.J.n... E:owt!'t'er. da..ta pert.A.t.i::linir to a 
pestJdde which is th~ subject of c..o in, .. 
WW,,.& public N!V'few p~ {e.i:..., 
febutu.ble preru.::::i.ot.\on ~ !"'e"tf'..s~ 
tntJon. suspen.tion. or C3Jlceila.t!onl 
~J.1 be ~ble to mu.1t~1oru! 
co~e. LJJ order to ~ CO"t'lW1eu 
public ~ibillt1 to the d.:.t3., w.d in 

, 

.eo1= 
a:rdef' to p.enn.Jt .rech cxxn~~ to i:or~ 
tldJ:)O.!Q tn !..he ~ 

:I. Stau ~ili.<3. The ~ 
Pesticide Act pl'QYides Mldltlonnl !Jul· 
btllty A.Od zwt.bortt.y t.o St::i.tes Lo t'Q'O 

areM::: St&Le ~tu tor ~ 
1.oc:)J ~ Uld pr'U::ilA.ry UJE' enforot'-­
r:oent &.utho~ty. The St.&Les played a. 
'f1?rY a.ctJYe role La the- l~vc p.roe­
e::J.. J\Dd. tl:u: a.m.e:o.Oed Act prov'l:da e.x~ 
p::wded ?"?!!rPOmibillt.les for Bt.t.t.es in 
=mJttin.- Ull<OI of ~- llJl<! CO• 
~ t.heir PTOt>Cl" tee 'fl'itll.1tl St&.te 
~ 

4. O'.Mr ell4--. Th• """" ~ 
t:!oo do!lnea ...,_~•with Ule 
bl::er: ~ ziew ~"' "" 
~ at -=- ~ed or 
t>eT<r ~ 1n t.b• Un!t.ed Bt&£ec; 
m:t.nca.tcs t.he priority ~on ot 
!ood uu ~- 1=orv u ~ 
bl.e:: ~ tbe ~ wt.b.onty t.o 
oe:rt1fY ~Ua.t.on 1.::.1 ~...a.t.es wtt.b.out 
awr<>ved pl.l.m; ~ the 4C1>CJ' "' 
coo.a:tder rertl1dJaa o! a pe:sUd~ u a.n 
&lt.ernt.Uve to o.D.ee!h!Jou; requira a.n 
ac:riculturaJ imoac! ~c.nt !or an:/ 
~ons promulpt.ed u.:ider the 
Act; c:11re<:b El' A I<> won "1 tll USDA 
ID developln.\' a !.!.st of ..,ncull:Unl 
p:eJt&:; requires a.n a.nnUAl report o.n 
cood!Uon.U ~otl.l Uaued ov~r 
the PltTiOW :rear. ti.Oct ~... the 
&!ency to coo.duct ~...a..l nudJes on 
Ultn,..low.volu::oe pe:st.Jcide a.;:>pl.1C2.· 
Uons; Cl.Loar uu pest.jddes,, a.nd. the 
pcm.ibillty o! ~ !eeJ !or pert.I· 
dde ""'1rtr"...t.loou. 

~Oll:f °' ZAc:s S::r.c":!OJf .urD 
~.\l'l0!1'Pl..\....'f 

MOit ot t!l.e provts.l.oru of the ?e-der· 
el Pestiddo Act o! 1na..,.. Imm~ 
.b' e.!!ecUve. P1.a.w. t.o !:.sue te'lftl.l.WoW1 
to turth't:'l' de'!f.DE. ~'"UJ.ve pro-­
~ vh.icb. a.re c.ot cle~ under the 
et.a.tute or ca required by t.be .st.a.:ute 
eZ'e cot.xi. 

The A~ve ~Act.. 5 
tJ..S.C. 352-453, requires tl:ut Al!t:-nc1 
rul~ of nnenJ ll-t>PUe:Wllity ttid 
tutu..,~ ef!ect ~ publ4.hed in the Pt::> 
CAL .R:z;r.nn.. T1:n.u. 'Q'heu the Agency 
determJ.neil t..bJM. Lo. the future it vtU 
lt::n.plement & provltdon o! F!F'RA in a 
rer'Uit!. uni!o.r.:n m.u:i..ner. lt 'Ct1Jl pub.. 
lhb M e:rp~t.ioo o! !ta lnUnded 
~ o! .l:oo.pleoo?;.!lting the .At:t u a 
rule or rent!nl policy sr..a.ument. u aµ., 
f;lr'Oprfut.e.. Add!UoDAl!y, VU.."ioUS 
cbAngeit1 to: exi:st.tl::lg Agency fe'ftti.:.tloru 
wtll be n~ to con.fort::!. tbe re:ru· 
la.tiona to th~ new prov1.3loru o! 
P!?RA. Re<;r...tla.:.1oru will b:c- proroul· 
~ 1zl t.ceora.ance 'With E:xe<:'..::t1Vi! 
Order l:n+4. with o;iportunit7 pro­
'fid.ed fer public CCI:J..t.nent uid p:u-..Jd· 
p:uJon. 

.A deu::MpUon of e:i..ch s.e-ctton of the 
Fede r..U. Pestld de Act llOd ~ d1scus.l. ion 
of the ;\genq ir::::rpletoenutlcn pl.uu 
tollDw. 

L Ik/f.nilit.nu Cc!!ectl'J'"e U::::uo~ 
lT. uneo~t. to f 7 ~ t.o 
toll au'· 
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&!ctJoc 1 o1 the l:)e'U' u:::i~t.:s 
deilne:s for t.be !int t.1.roe the p~. 
-W us..: LrlY re_-t:stered ~dCt: to :.. 
lll3..0.nef' !ncon:sis~nt mt..~ Its L&.bell.n.g, •• 
u me~ s.nY use l)(')t pen:o.ltt.e-ct by 
l.g.be!.i.ng Wlt.b. the except.ton o! !our 
~1c u:.e pl"!\ctJco u Tn!'Ll u z.n.y 
~ othe~ &.Ut.bi:.H·tu<J by ot.."ler 
RC't.ion.a o( t..he Act. and pertn.!tl L~e 
lado::in.istra.t.or to !'!nd ot.."'ter use::s "ccn. 
d.ste.n t.. 7 h.icJt U'e DO t ill U t.e ml LCCO rd 
vtth lbe ~L It 13 the Ageocy':i. view 
t.lut th1:5 defln.ttlon !3 e!!ee"'..lve I.mm~ 
d:.b.te.!y, Uld c!oe:s n.c>t. require !.mpi~ 
tI:leD t.tns: f'e1lUl,.e. LI On3. ~A Will pub lli.h 
& F'1m!CU.?. R.cc-.s:-n ooUc.e !o~ re.. 
ac:i.od.1.o.!r t.1ioee Pe.sttddt" En!oroement 
Pollc:r St..'\.l.e!:lleou {P!:P$) vhJc.'l were 
f'etldererl obsolete by t.he ne;;r J.n.w. In 
addJtlon. the Age::o:cy pL.a,ru. t.o develop 
reirula.tiCZ!.1.. to be publl!ilie-d tn the 
~D.U R.:t:cISTX:! e:rta.bl.Wt.t...'1.J: p~ 
d'o..rti for decia.r...Il.'l othe!' \J..'l.:=l wf'.Jc.h 
are oot Lu llt.enl A.CCOrd. Yit..l-t l~ll..'"!S' 
ln the future to be .. coru.:13te.nt" With · 
the pUJ"'P(:Oe:S of the Act.. 

The oew l~tioo aJ.so ~Id 
that IU1 a.ppUc:a..tor of pcrt.lclde:s who 
toU.::nr.t 13..bel d!rect.ioru LOd l.PDlie.J 
tegj..:f"'...ered pe:rtjc.ida u • ser.1ee to 
c:oot.'""01 pe:rt.:J 1.3 not a, !-ell er or c!13tr1bu~ 
tor ot ~1c!Oes.. ~ tb.e deJLoJ. 
tion of "coe:u:::Jerd.al a.pplJcat.or." LOd 
clarL.f'le:s the term -producer.·· ~l.l.).!!' 
th~ 14 --e Put th.ree o l s.eve ?"n.I s.ec:r o na 
a.!!ect1n4 ce!"'t.a.1.o a.opilc:a..to'3. a ron~ 
~pUon o! LU c..~ Lo. t..~ e.ro. 
lhould be cle:!!i.rer tha.n pfece:::;:;e.:t! a.t..-­
k.ntlon- Th.a.t. c!!scu:;:don 1.1 !ound !.n 
tlW:::lber 17 below. 

Sec:Uon l o! the Ile-a' smend.me!'lts 
d::o !l.l'.:lencU the dc!1D.J.tiot1 of "'EJ:t.ab.. 
l!.::ilir::lent .. tn the A.ct to l:oclude "a.ny 
pUce t:bere a. ~de or davtce or 
i:ct!zi.e incmx!~t ~ !n p?Oidu.cinQ' a 
pe:Jttc'..d.e" Cu~ wordzs !tal.\~L Tiili 
~w de!iruUon will rec;:u.U-e &. c!lui:ge tn 
t.he f 7 ~r.1ons. -~on of 
EB tabll.'.i.h.cl en ts.,. 

Two other ch.sz:ges in de!in.ltlom 
coooern. expor...er.s o( pej:tlc!des it.!!d 
ult..~low~volu.me ~t.ldde t..PDilc:atlon, 
vWc!l will he d.i.3C'..l!l:3e0 1.n nw:nbe:-s 13 
md Zi below re3'pect1vely. 

2.. iJ';se of 4n.ta. teffect.ive 1.o:unedlat.ely, 
~:itlom to foUowJ. 

(:,} Comperua.tion and e=ci!t.S'ive u.se_ 
Bectloo 2 at. the new l~UUon 
&Jllend.l i l<eXlXDl of the F":f"R.A to 
gpec'.ty how dau rubt::Jtted: by one 
f'C1f'.stont c:an be used for rtT..!!U7r.:.ion 
p~ by ru~uent &p~Uw;. .. n.:'.S. 
The reoel"a! sche:ne envts.ioned by the 
s.m.eod.wenu \Le .• 15 Ye.'!11'3 o! cor::~n· 
i;;atloo t:rom the d.zLe ot mb~ion of 
d:l.U. and 10 Yen.n of e:xc!US.1ve •.ue 
!rom the- 6.t..e o( flnt ~tn.uon of 
future new ?e>t!cide:i: cont.:l,L;_i..1.."11 ::ew 
act! v I! l.nzr c-:i1cnr.s1 h.M been d ix t.:..S.S.e .:! 
l.bove. 

) 



nr-..!t. 3{cXlXOl ~o::::,, hn.tt 
been DUbUCl.Y c.~le i::ince ~· 
$, l l)'1 a. c.n d hA v e ~ n c11scus::.ed tn n. 
pubtic meeu.o.z Novem.bet" 6. 7. n.c.d 3 to 
WashJ.xlgt.on.. 1.'1le A.J;;encr Di.l1.os U> 
~e n.c..AJ. ~oo.i by Fiebl'UfJ.l7' 
19'7P Ul COn,lunctlO!l W'it.h the ~· 
Uons lmplemeutJ.ng cood.1t1oOJU. rer4_.. 
tra.Uoru (~ l:l nu.t:b.Oer a belo•l4 

The tle'W proc:edu.res ~ i:rrth 
cotnpoe~lon and exc:lu.&ive U.:11\!' 1U"C ef~ 
fee.Jve now. and vtll be ciLl.rUled to 
resuls.t.ioo..s.. Thw.. !or all ~do:o.s 
issued a.It.er St-pt.ember l-0, l.973. re:!> 
tr'a.nU must. cor:np!y with t.t..e cow.pen .. 
utton a.od exc:1ustve use portions of 
the f'eoderaJ ?est1cide A.ct of 191'!. Tl:Ua 
?DC'JU"'.S th.:l,.l ln c.dd1tl.OD to f\U"Il.ts.h.in. 
to EPA c. su.t.ement o!!erin,f to p::1.y 
t'e:LsOn.abJe COt::lt:oe::.s.a.Uon when nt)'t)U~ 
eahle as ln the PM\.. &;)pUo.nta m\.l.J%. 
also Wlit.e dlrertly to the rubc:lltt.er.i of 
da.t.a. perttneot to their ~o.. 
e.nd E:?A mu.st be ootlt1ed by the c.;>o 
pUc:a.nt th.at. the da.t.a. sub.mitt.en bsve 
bttn cont.a.J:::+...e<L. 

tn t..dd.i:.ioo. ~u. on .. oe• c.cllft in· 
tT'C'CJent first rer~t.en-d a.tt.er Sept.em~ 
tier 30, i~s. tr1..ll be cntit.led. to 10 
feAn exclusive u.ae !rom the <!:U.e ot 
the orig'in.aJ renst.n.Uon. a.nd e::i.a be 
~ bT :ubuoquent. a.opllc.n.ot.a only 
with the ex.pres pcr.::i.J..s.s.ion o! t.b.e 
d.s.t.s. sub::o..itt..er. 

The li..s:eo.c:Y p~ures !or lc.Ple-> 
mentl::u. comP4!n.s.&Uon tor ~U 1\0.d 
other ch&.C..ie:! t.o t..."'l.e ~..stn.tion pn:x:~ 
cu wh.lch l&.f'C ~pUca..ble between the 
~ment o! the new a.meodt:le:nt.s 
Lnd t-he e!!ect!ve- d.3..t..e of ~...tl.:i.tion..a LJ 
expla.Lned. l.n detA.il l.n PR Not.ice 73-5. 
&va..U.a.b!e from tbe ~...:rt..nU.on Divi~ 

&ion. 0!!1ce ot Pe-rtlclde ~ 
ITS-761), EPA. WuhJ.ogtco. D.C. 
»l6-0. 

(!J) Com~a.t!.on d~ The COD~ 
eept ot ~uired sl."l.Ar~ of d:.t.:1 !l.D.d 
compe:ns:t.Uon 1.s not new. The 19"i'l 
e.od t 9 7 5 P1'.PR.A Am e."l dm en t.& pro­
vtd e<l for ~o.a.bl.e compen!!4t1oo ot 
owner.; ol CAL& ,ubi:clt.ted ln ;upport o! 
product :n:gUtn.t!.on when thou- d:u.A 
we~ t.t.S£'d by sub.s.eQuent. £..PpUCSJ:ltA to 
JUpport uicUtioruU ~.5t.l'"n.Uon.&. Dts-­
puues over the a.ppropr'.Jlt..e a.mou.ut or 
comper..s.ation were to be setUed bf 
Ute Aci.rr".in.fSU"'1tLOr. &nd revie~le 1.n 
the COW"!. 

The new a.tllend.ment.; ru~ti.nJ.ly 
t::.h.z.na~ the procedures tor ,s,ettt.f.n4 dUP 
puted roc::q;>er<.,.3,3.tion L!mues U1..iin.;r 
Lrom ~n.tloru !.uuN t!tu Sep­
t.ember JO, 19';3. Henceforth. dL1:1Utd 
~ b<'!' resoh·ed by btr:.dim; ~.ri::Htrti,t.lon 
under the auspices of the Pe<ler-1 !&e­
<iL&t:on s..od Concillatlon Servi~. The 
UnG.i.n.p a.nd deter.:ti.L-.:lt!or..s of the M~ 
bitnt.ar &hill l>e !U:ull 1.Dd conclus:tv.e. 
wd uot rubJcet to judleul ttT1ew 
exc:eot uP-On vertfle<l o::n'.:lo!Unt . o( 
!r""Ai.ud. ru.i.S~p~n!..£.uon or other :::::l.\.> 
c:t>nduct. Howevt:!". c!.Ai..o.s rt::!u.lting 
!rt>c reT..stn.tlor-..s ~e<l ;;Mor t.o en-

~t ot the ne"" i..rneod.menU ll1ll 
be settled Lu t..CCO~ -crtlh the old 
Pf"OC'!'d ure:s unle:::a t...\..; e po..rt1 es mu UUJ.ly 
el«t to u... btnd.in.: a..rt>lt.n.t1oo or oth· 
~ f"eSOlve t..beir dis;>ut.t::s.. 

As u::oder the old A.ct.. t.b.ie I.Aw dL""t'ct.3. 
t.hr..t the .A..Tencr need not WllJt until a. 
eo~on d..t.sPut.e La re:s.olved t.o 
imue a. ~..,,t..!oo to &tl wpUc:wt 
who h.u ot!el""ed to ~ c:om.peaation. 
The Act provide:s th&t Ii t.be .AdmJ..n.J.s.. 
t.ni.tor Qe-t.erm.Lnes Uu.t. the ortn..~ 
Wu.a. s:ubotltter h.U !:i.Ued t.o p.artici­
~ 1n bWd!.:lg D.J"bttrat.l.oo or !ailed to 
booor the t.ernis of the arbitn.Uoo_ 
the ..ubm..lt.t.er !or.felts h4 rt::hU t.o 
com~Uon. On the ot.her h:a.nd. Ul.e 
Act provtdes t.h..t.t the- ~tor 
3lu..ll deny or c:i.ocei the restst.nt.Uoo 
'Without any fun.her he:i.rio.S U the a.po. 
pUc:a.ot !n.U.l to ent.er into a.rbitn.t1on 
or !a..lll to booor an f!.rtlttrt>.tlon deci­
sion. In elt.ber cue- !:f\.\ 'llJi.ll a..dvi.se t.he 
,party at the lot.ended ~ion by cert.1-
Ucd m,s.ll,, LOd vW llllow lS: C.S.ys for re­
q:>oo..se be!ore ~ a.ct.too.. 

J~ Jlinar u.us (e!!ect.:ve- ~1.:r. 
poUcr statement or ~nt. pni.C'tice~ 
~tJon.s u p.u-t o! i\lldeilne::J). 

The ne111 legisJ,..Uon d.iree"..s. the Ad· 
mini.stn\.t.Or to cons.ider t.he a.uticipu.ed 
ext.ent o! uu-. P4!-!:.ern ot u.s.e. A.Cd t.he 
level a.od de'i'.ree oC pot.entiA.1 eX?Omn!" 
to Ule pesticide ln det.erml.n.J.r...a: &PPro­
prUt.e d.a.ta requirement.6 !or n!'1{1stn.­
t1on, The A.,aency will review the ~­
l.at1ow. iovern.L.'1S d.At..& requiremeo.ta l.n 
llsht. of t.b..i.& &.mendment.:. 1.Il the tnter-
1m. £:PA w1.ll ls.rue ~ irene.nJ poUcy 
at.e.Uroe.nt on V&.rious e.,,pecu o! the 
m.Loor use proble:ll.. l..oclud.!r.,:: the te!a~ 
tio~h.ip o! ~W"a.tiou to tbe toler­
twee u:tt1.::l.v; procedures o! the F-eden.l 
Food. Orua. IJld Coo::o:er..1c Ac! 
<FF'XA>. rn U::te Fl::oDA.t. R::crsn:a tu 
the nert n:iootb... In t.dditJon.. the 
Ai!,em:y will cor.o.pletz a r-eport to C::.n· 
&'.l't2 by June 3-0. 11179 (~ number :5 
below» ~ the ml.nor use prob­
l=.. 

A:IJ. ~ result. o! thet.e 8.naJ.T&eS. EPA 
tnay well !J.nd ~ where c...~es in 
~on;. ~ Oet:es.$$J'y Md *-PPX"t>­
~. The m~ UkelY e:tunple! t:o. 
rolve- the &pec!!tcatJoo of d&ts. requi,re-.. 
menu !.n tb.e Re&iStn.t.loo ruidelL'les... 
~Uoru "91.ll be i:aiJed to reflect 
mc.b c:h.&.tlges 1n da.t..to requ.l.re.toent.a u 
~ed. 

4. Stmpli!id ~tmti.on Chet ::::uul.• 

M..t..e:s ~lotu 'i!11~!".J..n 9 contl:-.s; ~x· 
emption for cf.au ciWioo e!fert.ive tm~ 
medateiy l. 

As noted ~bove. one o! the i.nnon° 
tjons tn the new legtiLU.ion !.it the coo 0 

cetn. o! Umiti.n.!' d1.re<::t eom?e'nutton 
~oru accor"~ W whct..'1.er 
Wet? d.At,.$, ~ a:enent..e<l on the e.ct!ve 
~ent or !orrnula.t.cd produe" .... This 
provl.1ion !.:! etfec-,.Jve 1.mcnedtd.at.ely, 
Lnd l.s ~ in t...11.e datA cornper.sa· 
t1on ~en re;:ul.&tioos "»"f'Jch &re 
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=beduled to b<:? comple~ by ~bru~ 
W7 1~9. 

It was &.bD tn t...~e context of this Um· 
lt.o.Uon on competu.:tt.lon t.~tJoru 
~t. t.he CorrunJtt..ees d..1.scus:>ed the ge· 
neric 1'>Ptua.ch to ~trn.tJor_ As E:P A 
t.e:Jt!.t:oony expl~ed. .... " .. It has 
become l.n~l.nilY clear thc.t -:1e a.re 
r.rpend.ln.g far t.QQ much t.1.mi:: on tn.dlvtd­
ual end-u.se !or.:nu1At1on ll..'P;;llotton.s. 
c.nd t.ha.t. t..."le whole structUN' for rt'lfl.S· 
tr.l.Uon .oCTd:s to t:>e f~ prtma.rUy 
on the chemlc:::tl.s the?IlSC!Ve.3 ?"tl.ther 
t...~ thou:s.a.n.ds ot lndlvidual a.;:i.plica· 
t1oru tor pn:>ducu containm,e ml.xtu.~ 
o! chem.icab. Se-ct1an l ot our bill 
~ould !a.cU1tate tha.t ~tructur.r-3. We 
envisloo a. system ln which it 1.s the 
teeh.nle3.l cu.ter1a.l which t>eeom~ the 
focal polnt !or Nifi;tn.tion. With the 
bulk o! the WetY dn.t.a. obt.al.."'l.e<i !roo 
mn.nufa.cturing·u:se. mt.he: thtt...'1 end~ 

me, ~tnt.toru. ·• Section 1 o! the a..d· 
to..!.ntstratton blll~hc "iener!c p.est1· 
ddes sun.d.s..rds'" t.to.endtttent-t:s em· 
bodled 1:1 ~ 4 ot the Fe<len;J ?e:$t1c!C.e 
Act o! 1978. The Aa:ency pla..o.s to put>­
fuh a. F:ca::xAi.. R:c1STI:i'l not.lee w1thL"l 
the next. month des.c:Mbins: how EPA 
wtll i'O a.bout t.he de.;elopment O{ C!!­
ner1c rta.nda.rds uid the rere~r...-aUon 
p~. 

5. E./1"i.co.cv wc.itH:r {e!!eettve L"nl'.l:ledl­
n.t.elT, waiver to be st.at.ed Ln cond..tt!on­
n.1 ~..stre.tion reiu.Iatior.s pre&.OJ.!:iie; 
unendJ:nent t.o § 3 ~a.tier~ to !oUow 
&& neeCe-d..} 

The ne;;' 1ezts,1&tioo allows E? .'.. to 
va.lve su.bo:.l."3ton o! e!flo.c:Y d&.ta a.nd 
to regi.st..er a. product wtthout e. deter· 
mL.--iatlon th.at the pesticide's composi­
tion l.l such u to warran.t cla.!.!:::U of e!. 
.fiCl.Cy. EPA rouzht. t.hi:> a.mend.."'::lent L."1 
order to concentr.ite 1tmlted ~ency 
re:so~ 1ll the health aod safety 
a.rea... and bec:iuu effica.c;y demon.stn.­
tlon.s Ln the l.atx>r'3.t..ory or L.'1 Ht>!d trts.ls 
do not tle"'~Jy rema.i.n valid for 
very loxu. ~u.se of region.Al cU.o:attc 
idtuatioru.. crop production technology 
eh~~ Md pd;I, resi.st.L'1ce fnc"...on. L'1 
order w lmpleruent the e!!iCACy waive:'" 
provUio~ th~ Agency will Lncor,:>0rat.e 
a new et!Jcru:y waiver pol!c7 ln the 
cond.1Uonal re~ntton 1t&"U!s.t1oru 
(~ c:u:ober 6 b.'!!o'Z L As a general 
rule. ef!icac:r dsu will cont1nue to be 
n!Quired !.n c:ues in which t>. hU?:U111 
health Impact could result from lrlef­
fectivenes:! of the product.. The Con~ 
!erence Corru:::Wtt.ee Report liso £ives 
EPA t.he option O! wnlv10.g reView of 
c!t!o.cy ~u tr needed W det..er."'..Jne 
e!f1e:s..cr of "3. product i! the Age:icy h1.S 
C$UbU.she-d d.1\t.a re-autrer:ients !U<d test 
pro~l.5 for r;;uc!"l a prod~ct. if the re­
qu.ired d.alA tre submitted a.nd. l! t~e 
~pL!c:ant provides & certtlleC. su=o. 
tn.D.."'1' natl.I'~ the product meets ~~'"'" ef· 
nca..c; ~utrement.s. 
Conv~ 'OSD.Ji..., Lc.du..strr. ;.r,:i l!!..e: 

lffQUP$. have genenJy 11.;::p!:i..i.:te= the 
concept., but sor::e State'!t and other !..=~ 

' 
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~ pol"tia. bell .... l< "1ll .do:rul '"' 
o~ .aea..son ta !ly~by~ni!iht o~r-3 
wbo will de!r.uJd. the pub.lie. Sl,o..':::e' t.h...bs 
b 1. ID.&.}Or ~uoo c.ct1on. EPA 
utU coo.Qd.ef !t 10. erciertmeot l.n soetAl 
polic1' e..o.d E:P.A. io coot:ierulO:a trit.!l 
t.br- ~.meat..:..i Tecb..rlolagy l'..tlc:c1l0 

dves ~ ot t.b.e Na.:Jon.:ol Bl.l.t"e'UJ 
of SU.Od.a.r.1:&.. will mo::Utor tile ~_. 
ot tbe cl!J.c&ey' ~ver pollc7 to det,er.. 
~!I: 

• Cowru.mer !r>ud ~ 
• Coe.sum.et' tniud b e.t.tecUve1Y re-­

pot't...-d l..tld cwuilod tb.ro\l.llll ·= 
m.Ar"l.et ~tut.l.o.c.a loclud.i:l$ Sta.Le 
~tJon Pt : eJll .. USDA uld the 
!:::t""...era&OO Serri.ce. fJ...rOef11 !tSOci., 
aJ'JOn&. .l.lld tbe ~l&ce: 

• R..ed'uc"'.Jom tn tau reQuire:m.e:atl 
have an,. ~ on f.n.nQ"V&Lioc tn Uie 
pest.!dde !odumr. 
·~-~~c'11:ul:! 
~ ot roouced ~ ~> ... ..,, 
~ 

a. ~ l<ndD ~ "'""""" 
lttln.ces Ce!!-ec::.!Te lmrn'*"'f.,t•l,y: ~ 
tton.1 t.o toUaw ). 

Th• ~ l>cll...,,. tha.t thl1 pnm­
Gon irUl p~ th.t µ-e:At..e91. relle! to 
pertjdd# formu.La.t.ora ~ u:.en.. e..od 
abo belle'l/"ell lt hu & eoa:u:::o.Jtro.e'!lt to 
the ~ to Ltn:>le-ment tl::.ia: pro.. 
cnn> !mmedUUo!::t. Coupled "1tll """' 
ds.t& UM a.:::.d :.nAe iec:t'et prr::::rti.:tiom., !t 
will ~e Ult double Jt.&nda.rd t.b..aL 
h.N ex::1.nbd tor ~ ~ Atld h.u 
e:a.u.&oed tbe ~ ject1Qo ot Ilw::let'Oua ~ 
pUo..cJooa. i:PA b therefore pl..D..rul.l.n: 
to t:::ru.e- tnc.c.r+.m !'1.n.LI resuht.iOD.3 
U'bJcl:: c;>ed.!Y the ~ on vh..lc.b. !t 
will C'ft.,Dt cocd!t!oe.:a.l ~~oci tor 
producu idc!Oti.c::J or su!:::ft.wtJ..:lJJ..Y tdm .. 
U.U t.o t.b.e&e t.L~ on the ~...et. 
s.nd for ne• u.::e:s of old c~ ~ 
te.n-dl e.h.e!l!.!C1.Ls.. The .6...re'n:::r'o. cur4 
rent 11Cbed'u.le olla fof' the ~oD.1 
tot>< t:.rued b1 n.onu.n !P79. ~ 
tlona ~ t.be eood1t.1on.:1.l ~ 
tn.tloo of o.e-w c.he~ vtll t;a. pf'Oo> 
~ tS to 10 moo.tlu a.tter the pro.. 
mulnUon ot inte.""i.tn ftn:>J re-r...tatloru 
pc~ to old c..~emJesh. Any &ppll­
a..tton !or v. ooodJtioo.:s.l r-e-r4.stnttion of 
s. new C~oJ "IJill ba> haocU&ct on a. 
~by-<:::!..ff bo.4i.a until tb.'1.t. time. 

The A.zeocy d.e:s.iree to .reconc::Ue t.b.e 
utt'cl Cor pubUc: ~.Jc!pu.ion in th.e 
f"Ule.m.a..i:!na: D~ Thus. ill the 710> 
DW. rux::s= of July :1.5, 1978, EPA 
JUlO.O~ lt.'i! l.nte..,"ltiOU to iz'ue fi.l:t:JJ 
~attorui .rowe!'l:lin.i eondJtloOAl re:s:~ 
tJt.,,_tloc oi'. old &nd o.ev tu:;.ei ot old 
che'Ct!a.L'.i vit!:l.out !lnrt for:.;Uly Dl"I» 
~ ~Otta, Th.i.a ~red: 
~U.""'!', wtbortud by 
§ 553!bX3XBJ ot' Ule A~"":lt."ve 
PTocedW"e Act • .I.a. con.side!"ed u~ 
due to the ~ous ~hl::i bet:lg e.:t­
perie:c:ced by coopUlles l.n cer..:aJ..o a.z-?· 
menu crf th~ pe:rtlcid.e ptOOuc'.!'.l.f to­
d'\.l..n:-y woo bve t>een e:;:w-ctull..;r c....­
prt v ed o t a. rn ec" .. o 1 g:p to a.:, t.:tlo. .:-e:'I'.,> 
t:n:.U.on ~ 1.9'J'S. Public CO~e:!t 

=r.t:E• 
"°"' rolld !.ed. l':l' A b •Id ti1..r= d:1y, of 
pubUc mee-til:UtS on }.fo?ember 6. 7 l!.lld 
&. dw-1.!lll •hJc.h the publle V"&3 l.nvttl:d 
to erpre:a news and W quertJoru 
a.bout the propccsed a;>proa.cl:l to coodJ­
ti:onsJ. ~'4>.t.ion.. A dM!J'.t ot the res-u­
~ a.od preamble ha.a been sent 
oat ta &11 la t.ere:rted pe.:t..let. and ls 
a~le upon request troco Bob R.oa.e. 
~.st.ration Dt'rtidon. Of!!Ct!' or Pt:3'ti­
~ ~ C'l:S-7a7J, EPA. i-01 M 
lltr<'el. S:W., Wu.hJ.nr..oo. D.C. ~. 

Section 6 of the~ l&• Lt40 proh.!.C.. 
ttl t!le A.ienC'Y from Ln.fti:a.Uns LO l.Dt.er~ 
tm ~ve revtew procesa CLe_ 
a notU:::e of rebuttsble- ~ption 
~ ~-.tiooJ uni"" It !a ~ 
en .. IL T'lll.id.&t.ed t.t:::=. or ot.ller :ienl!l~ 
e:u:it C'11de..oee ... The A.ct s.13o d1.recu 
.~ 4= to de!tne !.hoae term& In 
tb•~R.:c= 

The Aile""7 "1J.I s.llort!Y publls.ll ~ 
~ R.l:nts":'n notJce in compllit.JlO! 
Wl!.h uu. ..,,.u;,...,,eot.. 

1. ~ l'rict' to -tra­
t:lcff.: ch.•11·~ tn ~ /r<7m ,.,.. 
.tb'i.cted u..w- to ~ u.tt <ettecr..lve 
lmmedl>.t<>lr. ,,,.,,auono ttqulred; 
~J.uUed) 

The tie• ame:octm.enta LUthorl.u 
~°" of pesticides by ,.....w.... 
ttan. prtor to tull .r-e~-:r.Uoo. 

Th• f1m Zl pe:<tldde LC<l•• tnuedl· 
eat& h.avtn.r n::st:if"'..ed ~ were cJ.uaj­
!2ed ill t.hia WAll.D.er Ct~ ~Uoo.a 
~ publls.b.ed on ~bnu.r:r St. lln8. 1.n 
I.be F:?>a.u R.3ul3T.Ol < U PR 5783 J J 
a.nd tbe ~ pubilahed on Je.otu..-Y 
t. lP79, tirot>OtW!"d rule~ 1n t.b.e 
F:t:oc..u. R.i:G u-n:::::a to e.1.L&U.! y uze:s 0 t 
c.n .e..::id!:.!oru.l 14 n.c"'..!ve !::::l.r.ectle!lts. 

The Act now pro?'lde:s t.b.At ~ ~__,... 
tr:wt i::u,y petltlan t.be As'e'ney to 
~ & ~Ic::i.t!oo trom reru1et.ed 
t:ee to ;-en.ers.!. ~ The A!lency i:l <ii~ 
~ t..o t.et u;::on such a petlt1on 
v:!th.in eo ds:;a .Q.fter recelot: a.ny 
6en.W ot mch a. petltloo. by the Ad~ 
~r vtll be rubJcet. to Judlctal 
re'?i ev under i l 6 ot P'!P'RA,, The 
~cy .wtll lllodl.f J lt.i C't.UT'e!'l.t ~ 
t!.O'C& to 1-CCOtn.mod.!i.t.e the p~~ 
to be 1.l&ed in peU:tiot'l.i.cl,g !or ruc.h 
~-

B. Pnorlt: of fo<xf. """ ln ~trtt­
t!hn Ce!!ec"'.Jve ~edi&t.e1:rL 

The new unendtl:lenu dlreet .EPA to 
rerer.stu food uu pest.Jcicies on & Pri· 
oner ~ to tb.e extent pr:LCticable. 
The A.gen.q's eompl.Uclee 'With tJ:tl3 
pro?ixlon wfil be ~ in the 
!onbcom.in.:r renerte rt.:u:lda.id.J oot~ 
'C'h.te.b. will erpUJ.n tbe rntloru.le for 
Md desc:Mbe the irener'lc .r..a.nti.Ards ap., 
pl"02oCh. The notice wW be S'Ubm.lttect 
to USDA v::id the Scientt!lc Ad.Viwry 
Pu:!ei for review a..o.d t:om.::ne::tt. 

IJ. Cen,f.ff..c:tUU:m in Sta.t.l!J W"tll'!.out Ci> 
;m:roed pla.:u {effeei!ve im.med.l..at.cl:r. 
~Uons U> t0Uow1. 

Tb.e new unetHi::nent.3 g'lve the Ad0 

ml.l:l.1st...-ator e:rpUcit s.ur.hortty t.o certl~ 
fy E.,Dpllcat.on vno Lotead to purch.ue: 

0 66 

end WI<! rert.Mct«! ""' -1.!cideo In 
Stn.tes vh.Jcb do oot h.c.ve- e.pproved 
pl.1'!.o.3.. A.lthoUsh the- 1972 F"IPRA ~ 
a:iient on tbe questJon ot r.he co~ 
que.o.ec:s o! a StAt.e'!S not Mvi.ns CJl t.;>­
proved pl&a !or eertlfU::.:s.tJon p~ 
U A beUeveorj all a.ppUOJ.t.or..i a.b.ould 
have the opportunity to come into 
c:ompll.s.n~ W1tb the su.tutc. E'.? A t.b:U$ 
decided to proV1de I. p~ 1n t.be 
~ of Sta.tit &C°".Jon. Feder:U Pl"'!> 
uama hAve been tnsUt.ut.ed 1o U:u~ 
StJ&.tes ot N'ebnulu. a.nd Colof':'1do. nnd 
tbc p~ followed 1rJ those 
Bta.t.e:s vere eon:s:!..st.ent W1t.!l the ~ 
Q'Uireroeots of the new Law, Le .• coo:ruJ .. 
Ul.t.lon With Ule Governor. pubUc:i.Uoo 
Of tJ:U~ plao lo. the f":;:n:lUJ. R.::::a . .:rn:::t,. 
eJ:Jd opportU.Wty tor a. he1!.t1.ng La the 
Bt:.t.e. The 101'8 a.meod.meot.s a..U:.o pre> 
>1d• !.llAt !:PA may by ~AUon ,.,,. 
qui.-. l"eeOrd keei>lo:l by eommerd.a.! 
5.;)pUcatorn to t.bose- St.&tes Ln WhJe.h a 
Peden..! ccrt.1.fioUon ~ 12 con· 
duct.ed. The- As"e.oey 'Ul.11 a.mend cur~ 
rent ~atlot"'..3 a.i ~ to a,c .. 
compUab t.hJ.A. 

10. ~"""'W Uue Po-nntu cctree­
t.!.v~ t.mm~atelr. A.ct requ.1r-e:s !ln!lJ 
I SW ~Uon.J. 

The new a.rnendttlent:s. d1reet the 
A.a"ency to reTil!w a.ppUcat.loo.:1 !or e:x­
IX!rl:nental u.... permit. w1tb1n l:W 
d..a.73. and to !.!t.sue- reguJAtion.s lm.t:Jle--. 
mentJ:n.:s f 5<tl ot t..he Fil"RA a.ut.hom.­
ln$ St.a..t.es to \s.me e:rperU::::ient.:l.J ws.e 
t>erlodl t..o JUDport Sta.t.e ~Uot:.s­
under f 2f<e> of the Act. 

The Agency will contL""lue to review 
.n.ppUcat!oru for e~r1...ttlental use per­
m..lt.3 u Quickly u oossfble a.ad e.rpect.s 
t..h.At ruch revtew will be completed l.o 
ta.. U:Un ! :IQ d.t.;-. tn """"' ca=. l t 
would 0. of ~t =LsU.nc.. to El' A It 
11.ppUc:aou would subtn..lt a.ppl!c::ttloo.s 
at f1!;1ll.lU' lnterva.l.4 throughout - the 
yen. mt.her tJut inundating the 
~ncy 'flith &ppl.lca.tloOJJ &hortly 
betor-e the rro~ s.ea.s.on !or- wh.lch 
erp.erioe-ntsJ \.t3.e ls sought. 

Reza,rdl.n.g f ~( f> ~tJons. pf"O. 
~ reirulaUocs were pubit.s.b.ed for 
eoi:::oment on September 3. L97.S (40 PR 
405-45). The Ag~ney 1.3 pl..aA.""J.1.D.g to put> 
llih !J..ns..I rea-ula.Uora 1n the Fl':oru.i.. 
RJ::ctaTD in the next ru roonth.l.. 

11. Alt.err.attt>e to cancella.tion (e;f, 
feet1ve t.mroe-dt&.t.ely: co r~Uons ~ 
quired>. 

The new amendrta:•nb d.1rect the 
Mencl" to coru!der r~ctlon of a pe;s~ 
t:jdde s.s M &.l.U:m.s.tive to CSJ:"lcellat\on. 
One of the bcneiH.s of the rest.r:!C"....ed 
'IJU/certU'Je-0 appUcat.or pru~ ha.s 
&lw::t73 been tc retal:J u:;.,es of pe;;ti~ 
dde=i whJc!l wou.ld oth~rwI.se ha.v~ to 
be C2.nceUed un.!es.1 o.s.ed by k..'1owtedge~ 
Wie appUcaton. Per exa.:nole. t.he 
A.(e:o.c.r rnoct!.tled a..o euller c:J-'1crila.~ 
Uoo dec!.:Uon to al.low use of sodium 
cyarJde l.n the ~-44 de.,1Cl' With a.dd.!­
t!on.:U f'e'5tr1ct!oru on wt-,o ma.:y use t!le 
a~vice. where- &nd In .. hat s!tuat!ons. 



·. 

~when tbe ~ ~ded 
~ o! product.s ront.t:.Lc..iwI 
d:Ibromochloroprop:a..ae <DBC'.?i, tb.e 
AlZOC'OAioo .M;tJon dJd not ;i.pplJ' to C2r~ 
tA.l.n DBCP product.a !! t.b.e prod:ucu' 
~tJoru. were 1U'll.Cnded to r!!SU'1ct 
Q3e to ccrt.t..1.cd Lt)9ilo.t.ors ...00 a.ppro-­
PITT~ !>.be~ ctuo.<es t!> nl~ 
.a.ppllcu.o~ vere m.:'bd.e.. Tbe "1!3.billty 
of th.ls option 11111 depend on a. roe:· 
tin~ a..ppUC;::U.Qr ~oo prrr 
c-a.i::i ill t..be tutu.re. 

ll. C=!l4«= of <=u!Ukm<!l """'" 
b'a.ttcn.1 ceffective lmme<il.Atelr. refrtl· 
1.n.Uon.s t!> foUo• vitb cond.fuoc;sJ. re::z ... 
1.Jtn.t.100 ~oa.&l. 

The t.,t;;J.COdt:leota provide !or an C'Xm 
pedtt.ed ca.oet!lla.Uon p~ure for 
eonditJotW ~oos t! the r=t> 
tnu:lt fa.LLt to oeet the coodltlom i;pee 0 

tned J.t the ttme of ~tn.t!on.. AnY 
hc:s:i.n.g pUJ;'SU.l.Dt to such a. ~LU· 
Uon 'trill be Umit.ed: W the Ls:me o! 
wbether thf! cood1t1oo. "W'lt.4 or Tr.U oot 
met. ra.Lher th.a.a. t. tull r'..s!t/beoe!lt. de-­
term.t.ra.t.1on !or the che:niol l.Il que5-­
Uon.. Dw.ceU..Uon procedw-e:s 'C'tll be 
tnclude-d: tn the c:oodit.lon.s.J ~~ 
tion ~Uon pa..e.b.a:e :.c.b.eduled for 
et.rly l7'l''iJ com.p1eUoo.. 

13. E1tabli.Jh,,,.,.J, ...,,Ut.rn.t""' fO<" 
manWactu.n?n of cct!w tf'tQt'!dk"l'at.i 
<e!!ect.tve Lo::unedlstely; l!llendment of 
11 ~t.ioos to !oUo'lf'>. 

The o~ bill a.me:::id.a f 7 of P!P'R.A to 
~u.J..re.o Q.!l.1lu!~urers of c.tl.1 ··c.cttve 
~ent =-:! ID produd.og e pest.I· 
dde rub,1-ect to th1.l Act.. to reatst.er 
the!.r e:rtabl.bhmenu 't'T'tth El"~ The 
A.ienC1 mil propc:..w l.D t.mendlnent to 
the f 7 ~t1on:s ~~ t..b..!.J 'Dl"l>­
TUion. 

The a.mend.menu :.ls.o prov1de tlu.t 
U'u! nunec ot p.estiddes or t.CUve .tng:re. 
dienu uud l.ll produd.l:la pe:st1ctdes 
produced. rold.. or distribuu-d ~ ru::i. es­
tabl!sh.ment which :.re robm!tt.ed. to 
t::PA Lo ux:ort!:w.ce "11th § 7 a.re- not 
eonflde.nttAJ uuder f 10 o.f t!le PI:F'R.A.. 
and ~ thu:s JJ.\'alU.ble under t.b.e Pr~ 
dom o! ln1 or.:iu:.tion ACt. 

14. fru-;;;.eetto-n of Bookz ar.d ltb::arrl.A 
{ e f ! ecti ve b:nced..l.a.t.c ly )_ 
~ioo 14 of the l:'l..t:lend.rnents J:"e',,; 

qutres &.n:f tntl.!vidu..al eonductin.l tul m~ 

wtttton unde!" i & ot ?r:FR.A to pres-. 
ent ht£ or her e:redenti:lis nnd 1;1. mt.­
ten sutem£>!lt iu- to the r~n !or the 
i~tl.Otl. i.aclud.i..ni" n. sut.eroent M co 
vh,,.,ther o violation of t.be- l.!\w ts ~ 
pected. to the owner. opent.Dr. or 
&.gent in ~e of the e:YU.bU::.ilment. 
The- s..mend.rnent LLlw ~ies tlul. tn~ 
Epectioru ehs.U be completed. Wfth ~ 
s.or..Wle promptness. 
Th~ ft!'QiJ..L.~e!lU h:.ve been 

z;..eJled cut In the Pesticides ~· 
Uon M::.n\UJ.. which U the procerlural 
~deboo!& !or E:?A ~...or5- 'l"'h.is 
t:u.nu::iJ U l'l.~le t.o the DUbllc 
t.hreuih ~o:.n of Wort:::.:l.Uon Act. 
~edurel. A.U tx:St1cide en!oreernent 
penonnel l:l th.!! EPA R.enofUJ Of nc:es 

~ c.<:tvi:?ed by mcmoNl.ndu.m or 
Au.;ru.n :::.,, 19'7<1. thn.t th~ p!"CCl":du.rc:s 
trould ~ requ.ired by Ulc e.mendmeo.t 
to PIPR.A I n. 

15. TrQ..de Stt::reU Ce!!e"Ct..lve tmmed.1~ 
at.e.Lr. ~"N to rouow: Act re­
qu.1.--es reiruJ,.A.Uons on coo.t..-u:t.or ~ 
to tn.de a.ec:-et in.! orn.u.t.ton). 

One o! t.he most f.mport.:wt a.mend~ 
me:c.t.1 aougb.t. by the Azc::lc:r "tnaS ft. 

d.ui!lcstion in t.he ~Ut.e Of YhA.L lo~ 
forma.Uoo. !.:I t.o be IIU1de j?eO.en.ll.Y 
a..V!l..l.l:UJle t.o the pubUc.. a.nd wht&.t Ls t.o 
~ reteued only UDder s.pee:L.'1ed eondi-
tJ<ln&. . 

The ne-w a.ro.eodolent.a provide a. 
clear and det.io.Ued a.c.swer on t..hl.! 
polJlt.. The Ageo.cy mJl.1 routinel.y dJ.s.. 
cl°"" pestldde e!le<:U d>.L>.. !:oclu'"""' 
blltMtl.. o.nl.roAI wd pl&nt tu.i=-d ...,,;. 
tta.tion d.!l.t&. efflocy dst.&.. t..nd envf· 
rotu:x:u~nt.Al cllem.tstry d.e.u,. aft.et com· 
pl.y!ng with pr=dures to ""1"""""1 
tl>.U rubmltt.en' lt11ltl.t=t< ri!l:hts. 
Pour e:a.t.ea:ories of cb~ l.l"e not rou~ 
tJ.ne!y d13cloa.ble: (1) Data 00 Q.t.OU• 
Uctu.."'ill.c ..nd. quallty cooU-OJ proc.e:,,... 
eJ; CZ> ct.a.u on methods !or te:stiniG de­
t.e:et.t.D.z. or m~ deUberat..elY 
uided inert lns'red1enu.: CJ) Qt.a. oo 
the 1dent.tty or perC'e'n~e qut.nUty o! 
dellbe:-:r.t.el.y n.dded 1.neru; a.nd ( <l) d3.t.:l 
on production.. d.Lrtrfbut!on. o.le uid 
mventorie:s of ~iddes. H.owever. Ule 
Fede:ill ~cid.e A.ct provides t.tmt 
t.hC5"' d3.t.I. ~1 be released under c!.r­
eutn.st.a.rl~ tn 'O'h.ich di:sclosure 1J Oee0 

t::s&al"1 t.o protect he3.lt.b or the envi­
ronment.. Procedt.tre;1 tor ;uch reiea,.s.e. 
't11lJ be covered !.n re:u!at.loD.$ wb.lch 
the ll.noCY m..il ~ proPQISl.!:l.s iOVern.~ 
to.s: the coo11dent.1:t.Uty ot btaine.s:s lo~ 
!onxuu.ion. 

The Mency m..a.y d4cle:&e: ctau. cnU~ 
Ued to con!1dent.W tl"'ea.Une..."lt. to &.D.Y 
conu-•.. ct.or tnth the F-e<:rer.U govem­
i::le::lt ;;ortio U pc~ono.!.o..g wort rt"Quired 
by t..he rt?R.A.. Buch d.i.scl01Sure wtll be 
Ul!\.de only whCJJ requ.trect w the o::in· 
~T c:w. success.tu.Uy complete his 
work ·for the lfO<Vern.ment. Ho"&leVer, 
contncton (~ their employees.) lll"e 

l'Jequ.ired to keep such ~ Lo con!l~ 

deuce and ~ subject to pen..alt.les o! 
up to $10.000 or ooe Yt<:1Ar imtH1.30n~ 
ment !or w1.illul or k.nowi.l:lg dlsclo&ure 
ot any eoo.itdental tn!ort:'.1.B.tioo.. ln M­
d.ltion.. Ul-e Mency 1!liJ1 be propo.s.io,g 
~ttona ~!Jlctlly i:""'!."Qtt!red by 
the ne'll' i.OleDdr!lent.& ta pn:sc::.ibe the 
proper S&U.."1.ty p~ut.l.ons a. coot.,.,~· 
tor must t.r..ke in order to enrure con.!! 0 

denti.:W treat.Cent of da.U wl:llcll are 
tr.l.de~~ 

In uid!Uon. the neW a.rne:ndments 
prohlbtt the Mency from k.nowt.osly 
d.ixlct>~ o;r.y Cs.ts. rubmJt!cit by an 
rwpUc:ant or ~...stn.nl to !orelz'n or 
multL.":.'ttJ.on:.U pestlclde produeers or 
pestldde ex-porters w1tbout cor..sent of 
the ds.t..L owner <except, u e::.t;ilu."1.ed 
urUer. !.! tbe chemiol in question 1.5 
u.ndergoW s.u l.n.te:o..sive public 
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tev1C'O' }, The Ae:eney will be develop~ 
pro:ccd\!J'1:'!l !or data re!e~. tncludl.n!! 
a. rta.tement. rrom the po.,rty 3-..~kin.'! 

~ t.o Lhe d.n.u th:i.t he or :.he d~ 
not. intend a..nd will not pUJ"'pO.s.e!ully or 
nes-llirently deliver- such d:&U to !or~ 
e.{go, or multln.s.Uon.a.J pesticide produc· 
en. 

AJ4 not..ed. tb.e As:eney pl"-0.:l to 
a.mend eX1stio..g rei'J.,la.Uoru. iOVeml!"..g 
eon!ldentia.Uty o( buslne:s::i l.n..!orme.t.ion 
to retJ=t the ell= es o! FlFRA ! lo. 
However, bec3..use the provts1or~ of t.he 
FedenU P~tlcide Act ~ e!fec:t1ve J..rr;.. 
medately and because t..he e..mend.rnent 
ot the ex.i:Sttng !"e1{tL!&t1onl wi.ll t.Ake 
20me Ume in order to L!!ord a.pproprt­
n.t.e optx>rtu.riJty !or review t..."ld com· 
ment.. the A.zency pubUsheQ a. Pl::::D:2A..t. 
.Rz:c1STn notJee on December 1.9, 1973, 
d.>Wllng lnt.ertm proce<lures. 

115. Scl..t!. of rutrl.cted. p.e.Jticid.e.3 to a.n 
unctrtif[.ed c.ppli.cat.Dr <et!e-ct1ve upon 
prom.u.Lp.t1oo of res;tJ.la.tlons; rezu1a. .. 
tJon.s to be a.i:oendedl. 

The Peder:..! P~ticide Act o! 1978 
a.mends§ 12<:a.><:ZXP> o! F'!FR .. A. s.o that 
1t shall oot be un.!a.'R'ful tor an lnd.lvtd· 
wrJ to s.ell a. t'e3tr1ct.ed use pesticide to 
AD u.nccrtl.!1ed ILPPilc&tor tor a.ppllca.­
tJon by a. c:ertiflt:d 11ppllca.t.or a.s a.u· 
-thori:.t.ed tn rc-iru!at1on.s procnu!i'&~d 
by EPA.. Th.Ls provi..sion wa.s a.dded to 
the l.&w to Wow uneertt!led !armers to 
continue the t.ra..dJtion&l practice ot 
purc:ha.si.ng ;>e:Zttcides <some or which 
l71.U be restxic" ... e<:O !.n a.dv!Ulce ot a.ctuaJ. 
11 eont.racttns. wt Lh a.n a.;> p U C3. tor to 
n.pply the producu. Ott.en this pn.c:!..1ce 
result.! In 3Ub.$U.ot1~ econom.ic ~vtng:s 
to t s.n:o. ers.. 

Cond1tton.s u:oder which this prru::~lce 
mAY be eoor.!.oued tt..re de&r!betl lD the 
'Pre3.mble to tbe cl..a.ssi11ca.tlon regula­
tions (1:3 FR S7a.J, FebruB.17 9, l.97SJ. 
'I'he p~u.re,, ouUl.~ed !.n tha.L pre­
Ullble Will ne:ma..tn in e!!e-ct until reeu· 
b.tions A.meodin.i the F'!FP..A § 4 regu­
Wions <40 CFR Put 171) ue ;>rornul­
s;:>t.ed. 

1'1. Pena.Lt~ provi.:icm.s (e!feet!ve l.cl­
me<l..11.telyl, 

Seve:-::U :s.ectior..s ot the Federu.1 Pest1· 
cide Act of 1978 L!Ject "!or ht.re·· a,p. 
pli~tors. notably the de!!.nitio!".s sec­
tion <~ 1) and the penalty provisions 
(§ 1 "11. 

The new 1egtslat!on s~U"les that 
""any a,.ppUcstor who holds or applie.! 
nirib".....ered pestic!de:s. or use dllutioru 
o! .registered. pesticide$ cor.sis:.ent. with 
e.ectlon :Z<ee> o! th.U Act. only to pro~ 
vtde a '-C!"Vice of rontrollL.""li pests -.rtth~ 
out d.e.Uvert.ng a.ny u...~pptiet'.1 pesticide 
tci AnY penon 30 served is not deemed 
to Pe &. &eller or d..istnbuwr o! peso. 
c..ides under thi.3 Act." For purooses or 
breV1ty tht'5e appL!cat..ors. refer.~d to 
above who provtde ~ s.er.1ce of control­
U...'1g Pd~ 'O'here that se.r.1ce is l..n 
whole or J..n pa.rt their occu9atlon. 
1h.a.ll henceforth be referTe-d to as "for 
hire'" i.ppllc.at..ors. ?!°eVlousty. it had 
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been E'.P A ·.s po:UtJon lb.& -ror hire"' 
a.ppUot.of"3 ··dlstr!bu.t.ed .. pc::'Jt1cides u 
a. part o! thel.r U:I"Vl~ vheo they lt?­
plled them CpoUcy roem.on.ndw:u ot 
?..ta.rt:h 1S. 19'76>. As dlsU'ibut.ors.. t.hesie 
a..gptio.t.on were held t.o ll higher 
s:U.Od.s.rd UDder lb.c- t&w th:ul other 
u.aer.s.. ?or e:L\.mple. their p~ ot bu.a.!· 
ll'CS l!Wd their tx>oi'..s and records were 
iubject tc ~t1ve l.rup.ect.too 
&:ld t.hey wen Lta.ble for b!&hcr pe.na.l@ 
tJes !or ~ o! pes+.Jcides. 

The new Mt tr-e:a.ts Ult:5oe a.;:ipllea.ton 
tomewtts.r. d.i!!erentl,y. "?or ~·· w­
pUcat-Ors r..re no longer to ~ eoc.sid· 
ered sellers or d.1.stributon eXC;:e?t ln 
cert.tJJ:l c::i.rcu.::::ut.a..nce:s <tor eX!Wlplc. l! 
they hold or a.ppl:r AD u~ltred 
pesticide, or Uley dell?!f A.Cl' WlAt> 
pUed pestjdd.e- to the customer>. In git,.. 
us.tions such u these. the a.pplla.t.or 
would be coc..side::red 1. ~lle!" or d..l.st.rib­
utor !or n.o.1 vtolAUoo of FIF'i'tA. wd 
subJect to the hh.ther peruUties &et 
forth !.n § lf<».Xl) !IJld i 1-i.(bXl}. 

Section 1 o! the O.eT iunend.:::lents 
al.so ctu..o.&:e:! t...~e de!J..nitlon of tb.e t.erm 
"'CoaunercW AppUc:at.or"~ t.:l $ection 
2Ce-><J> ot the P'IF'R.A.. ?rev1ou.s.ly, the 
term .. eomc:::.ereia.l a.ppllca.t.ol""" me1.0.t 
""ll certi,/'ted A.Dt>Ucat.o.r who u.:s.es or ru· 
per\isei the w.e of a.ny pe:5t1cide wtuch 
ls clA.ssi!ied !or rc:strir;t.e<l use !or l.D.1 
p~ or oo 11.D.Y property ot.her tha.n 
(u a. priva~ LQpUo.t.orl .. <empl"'...3.U3 
a.dde-d}. The new Act~- -rhe ten:i 
'eom:::oerdl.l 1.ppUa.t.or' to.e2.n3 a.n a;po­
plicat.or "' • "' who 1.l.Se5 or rupei"'Vl.se:a 
0 

• •:· (f!mDtu.sU added>. In other 
words. e. COtn::len:l.al appUca.t.or is no 
lonaer deftaed u b.ttnt c. certt./Lt'd r..r>­
pl.!at..or. Tb.us. tln11 a.ppUC3.t.or <e::.cept 
a. c:ert1!1e-d. :;>r1vo.t.e a.ppllc::a.tor> who u.ses 
or supe~ the ~ of a. rest..-IC"'..!'d 
use pesticide, whether or not that &.;> 

pilot.or Is certified. l.3 st c::::im.merc'..11 
&ppUca.t.or subject to the higher ?en.al· 
tl~ under f li<&.Xll nnd § l<HbXl) ot 
th~ AcL 

Section l o! the new amend.menu 
also speci!la t?ut ru::i. !ndtvtduaJ. who 
ctilut.e$ A !Cn:::lu.l:t..t.cd r;>estieide for his 
own use J.n 1t.CCOrda.nce with the ~l 
d.!:ect.1oo.s. c:::ui.not be coosldered ».'"'pro­
ducer·· \Ulder the Act. 

Section l 'l' o! the new .unen6::lents 
tevts.es §14(&1 o! U-.e P1YR.A re~-.J..t:l.g 
ehil pen.3.lt!ei !or ·.-1olarJon.s of the Act. 
The new a.rnend.oenu.. u.n.l.lkt- the- 1971 
PT.FP...A... d!!ferenttss,.c between rest.Met~ 
ea U3e a.nd ge.~er:U -i...u.e vesuctcte3 t.:a 
ten:::u of the m..u!.mu:::i f!ne tha.t A- "tor 
hlff'" s.ppl!o.wr an !xlcur. A:ny ~rcr 
h.!.tt'" apptiat..:n· who '11olate.s U'~Y Pf"Ooo 
rtslon o( F'U"k'tA while hold.ir.t.g: or a.i> 
plytni a ?ex'..3tere-d gm.era! UJI! or u.a~ 
cla.ui/"t.erl ;>e:sUcide Ls H•b!e for~~· 
ou=:i. fin~ ot $500 tor the !1.r::rt offense 
and !10-0-0 for rn~uent offenses: !.he 
tnuitnu..t:l fl.De for a. vtota.tion .,tuch 
cx::cun -.;;tth & restnc:.ed cu ~dde tJ 
$5,000. ~ous.ly, the Age!'l.cy h:id. 
con'ndered .. for bJ.rt'" ~p11ot.o'3 ru!> 

Jec:t to a. ~um pe:o..:Uty o! :.5.000 
vheth;:r they ~ere u.stn.i gene.r.U or re­
Wicted =<Jed= 

The oew t:.w Al.$o reo.su: a. provt:Don 
ot the 1972 A.ct wh.Jc!l direcu t..be 
~ ta eoru:ider the" a.ix.e of the 
bus1n e:s& of the ;>en:i:on e.hJt.ri' ed wt th 
the V'iolfl.cJon.. the c!fet:t on the per· 
:cn':s &.bWty to continue ln bu.:liness 
a.od the 2.l"'v1t7 of the 'f1ola.t1on !.n clc­
t.ern::Un.t.ru the .tt::e o! & dvtl penalty. 
The Agency hl&.3i the d.1.1.c:retioo to !.:!sue 
& ~ Ill l..!eu of aSY'S11ni a dvtl 
i;>eru..lty l.n s:itWltions whet":!' c. v1ol.ll.Uon 
occurred .. Qe5p[t..e Lhe exe~.3.e of due 
care or did not c:::z.u.s-: slgni!k:::i,.nt harm 
to be'!.lt.h or the envtroo.ment." This 
a.:mend:ment. dl."'eeted p:-1..!ldpa.lly a.t 
r:n.1s'uu T1ol..&.tio,o.'1 eovern.ed by 
!l:U&X2)(0l. Will !:>a tM.en lllto .,,. 
count when dete~ whet.11er to 
b.ke LC"'.Jon under 114 <dvU pc!Wt.ie:sl 
Of' i P<eJ(J) (tolnor ~ for ~ a! 
& pesticide in tt r:u.n.ner !.neon&.!.s:t.e.."lt 
with l.>.be~l. 'The o.ger.cy pl""' to 
publlill 1. new c:h.!.rt prov1dlni' i'U!d· 
a.oc:e on •nesrjni civil p.ena.lt!es in t.he 
F'co.u. R.::aun::r. whlc.h w1ll tcl::.e the 
l~...:W.tive c.b.&nges Into &a::ouot. 

18. Pe:sti..c'f.d.a a.nd dnrir:u inlen.d.ed 
tor e:vort <e!tect!ve wttl°'J.n tSIJ d.:l.ya 
&!ter enactmeo.t.; re:ruJAtlon.s requi.""ed). 

Export.en o! ~tlctc!e:s Vil be id3· 
lli!k:a.at.ly L!!'ecUd by the new lens.La.­
Uoo.. Uoc!er the lQ72 ?I:F'P.A. Ul ex· 
port.er did uot b.a.ve to m~t a.o.;y Ul.bel· 
1.n..t or ~ rc-quirement.4 othe!° 
tJu.o those ;;pecttted by t!le !orel.i;::l 
Pl..U"C~r. The oew t.mendrnents. 
however. gpecl!y t.h.3.t a pe:stic!de ln­
Unded tor erport will boe tt:..i.sbn..nd.ed 
1! It. doe:; not. con.for.::: to s.evenU provl­
a.:ion.s ot f :t o! F!F".P-A.. c~ t....,.At 
UVOrteN h.Jt.ve to eon!on:::l to cen.a.Lo. 
U.S. 1.a..bclln.z requ.tremenu tor the 
first tll:;)e. The oe~ unendoe::lts .al!o 
~..t'y th2.t export.en Are rubJect to 
f 7. ert.a.htuh.ment ~t.ion. a.s w-eU 
u ! 8, boob a.nd records,, of the AcL 

Io· addltion. l:l.beU ·o! pe:st!cides 
vWch ue not ~..ered tn the U.S. 
and whlch are int.ended !or e::t?Ort 
must ~ t.l1e followi.n.g ,.Ut.ement: 
··Not Reg"fs"'...ef'ed !or Us.e- ill the Un:H:.ed 
State! o! Atoef1ea.. .. The tore!&n pur~ 
c.tui..s.er must si.gn A SUter:::ent ac.Lc.owlw 
edging th..&t h~ und~rsunds ttut ruch. 
~!ddea a.re not f't't"1..s~red for we Ul 
the U..S. !.nd o..rmot be sold L.'1 th~ U ..S. 
under FIFR.'L A ct1;:>Y ot the rt.at..ement 
must ~ ~tt«i to an .a,ppropr'..ste 
o!fic1nl of the iro11ern..meot oi the l.m~ 
port.in$ count::r. 

The a.m"nd.:::'.l.e~t ~~...:!:PA to 
provide fore!..g::::1 n.s.;Jor.s <git,.Ji L.~on.=.a.~ 

tioo o!l. a.1~rn..a.Uve3 to c:i..n~u~ pe:s-r.1~ 
ctdes upon re<quest.. Th.b proru1on a.ua:­
rnents the ctt..~nt requi.-e~e:n tha' 
EPA notify ro~!gn sovem.r:::lent:i:. Via 
t.be SUt.e Department. o! ill siirr.111-
c:ant pest!c!c!e c.a.nceil.s.tlon act1on:s.. 

The provuions. of o::uxH!yt .. "g ~!en 
17 ot F!FRA retrardL~ l.abelLni' for ex· 
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.Perts. n.nd reJ..a.u.d. f 7 a.od § t req~ 
cents. become effective 12.0 d.3.y3 ~ter 
t:nJl.Ctme.rJt thl..a.rcn ~. l9'1fJl. EPA 'l:Till., 
withln th..a.t. Ume. not.!!y pe:Tticide l"l?':­
J6t.;rs.nt.s im.d export !!.rms of t..."le new 
requ..t.remenu t.hrous-h the F':a>&uJ.. 
R.n:aSTTJL The Age.ocy plaru, t.o 11.tl'lcnd 
t.o ~ 8 t't"¥"'..tlatioos to a.c:::::ommoda.L..! the 
M!cU LI o naJ recordk eep l.r:JI to w hJ ch e..:::­
porter:s will be rob j ec-..ed. and to dc"v el~ 
op procedu.re:s for ~tt.Al o! Ule 
!l.Ck.no..., i edge cent sU. t.e!:oen ts. 

19. Dispo.Ja.J. <e!!ectlve lzn.medJ.ate.lyl. 
The new A.C:lendr:l:eot..s d1rect EPA to 

provide tn!orrnat.ion on pest.1c..ld~ d.1.s­
pos:a.J when a..ct1on ll t&.ken to 11..ruUl.y 
ca.ncel a. pestlc1de. The Agency will do 
ao a.a C\Oet:UaUon.s occur 1n the !ut.ure. 
A at.reetive to J..ge.ncy employee ~J.l 
be lllclu~ Ill lllt.er=.l proeedu.ral 
"""'U1l.:<. 

ZO. !Pl'4 & .!1011'.!tarlr.g (effective IL'l­
med.l:s.t.ely). 

In a.ccord.a.oce "Tith the new amend~ 
menu. i!:J?A will cont!nue to er:x.irdl.· 
Mt.e pro~ Lr! 1.nteil"'at..ed pe3t J:'.!J.A:l~ 
Q.ie!?lent <.t:?'Ml with the U.S. Depa...-t­
ment. of A.g'?1culture. The Cooterenee 
Commltt.ci:'1 direet1ve:s on mon.it.or'...r!.:r 
bu.ma."'U and envi.""Onr.oentaJ r:oed.l:l. !or 
pe:rt.lcide exposure will be a.o:::otru::lo­
d:i.t.etl to the Na.tional Monit.or1.n8 Plao. 
:.Urea.dy ~L."1S developed under § :20 o! 
the 1972 P'I?RA. 

21. SI.at.: Coo0<"'¢ti=. Aid. and 
Truin!n.q Ce!!'ective F'Y 1980: E:P.;\ zen· 
era.l rrant re:;uls..t!on.:s to follow>. 

St-ction ::1 oi t..'le oew bill provides 
tha.t EPA r::i.a..y enter !.oto cooper.i.Uve 
~:neou w1t.b S4~t..e'l h.Dd Inctis..n 
t..-l.bei to az.a!st in e:o.!orcem.e.o.t. of t.he 
A.ct. n.nd to assist L'C developln.s a.o.d o.d· 
to.1.nl!l:tertng Stst.J? and lnctilUl prog:r.u:cs 
to t..."":l.ln and cert.Uy a.ppU~t.ors.. 

The !e;t..!tlation a.l.so &.ut.horlzes to be 
o,ppropr!a.t.ed ruch funds 5..5 n~ -y 
for E:P A to pro Vi de through c:oopera· 
Uve ~ments a.n s.::oou.nt equn.l to 5-0 
percent ot the wtlc!pa.t.ed. COliU to 
e-""....ch Sta.te ~d L'ld..l.An tr1be. I! fll!lds 
su.!fk:fent t.o pay 50 pereeot ~ not ap. 
prop:rte.ted., each St.at.e'3 a.nd L-ibe's 
share eh;l.ll Pe- reduced In a ll.;e- propor­
tion. 

EPA U ;>LAnnlng to propose ~ 
ttocs lo tbe next 6 months gover.:U.::l.l 
ieneral grant procedur~ ,:or e:nJof'Ce· 
ment. s.nd c:ertt!lcation n.nd L~ 
purp-ose!!. Oeve!opm~nt o! proposed 
re:;;;u.lations was ne!!.;4.n.£ eooplet1on 
when the Law <;,·as amended, and a..rait 
~:lt!Or-.l are no~ bet;:.e r-evtsed C.:· 
eordL''HtlY. L11 a.ddJtton, the Ageoc:y wt;J 
be '70ft.:!.n.Z c!osefy W'!th L11e St.at.es s..nd 
Ind!an L.4bes !.n d.eeidinl >;;hat CC'5tS 
should be L'1clude<l L'1 !.he 50/50 shs.:· 
in.i" Pl!Ul.. E:?.4. will Mk eru:h Stat-e what. 
prooon1on of Feder-1 fu.nd.L'1..I{ suP. 
ports their certt!lca.tlon progra.t:l.S. 
111.nce e:stL.~:i!,.es ';;!"ere &.vallable ooJy on 
Nc.t1ona..! tct.1.!.s rat.her than l. SU.Le !:17 
Stat.'! :iasLs at tt',e time tt'.e Con.!e~ 
coo..sidered the !u..~dlr1g u:nend.r:!e:J.~. 



T'be- A..n:nc'f 1'1ll report It.a !1nd1n.e:l to 
lbe 8ta.t.e:s :.od. to tbc Hou::.e nod, 
&nAU a.cncw:ture c:oco.mJtt.eel b:e!ore 
tile !l.Wf09r1Atlo<>J h...nn.:. """'­-. 

'I"J:ljJ: &ecxtmenl. b a.a a.ut.hortcu.ton 
but not a. ~tee ot -.pproprta.tions. 
J"W>d> for eoch yeor ...ru ...W 040e<i to 
he justl!le<! Uld awrwr'...UO Ulrou&l:l 
the oornut.l bud.a"et. proi:ea. 

::!. Sta/.J: Jl.coutrn.;{.aw for SpecW! 
Local J{eed.J ccert.LW. portioa.J e!fecttve 
J;mmed!..a.Ulr, rem•IC!(Mer Upo:Q t&;p1•nce 

ot~l. 
Tbe new !~on a.meru:!a §':4<cl ot 

P:t:F'l'!.A to prorlde tb.e St&1d 'llitll 
.,_...,, !l•xibillty a.od ~ 1n 
1nu1.c.s ~om tor 00 r;:pecis.l locs.l 
,,..,.;..."There &re~~ 1n 
P!?RA f24<c> wbJdl a..re e!tect.tve tm .. 
m~J' upon ~eat. ot U:ut Ped-­
en.I P<sUdde I.Aw ol una. M- °""" 
ble o! t.hemt t..l'e: 

$ SU.r..ea oo loQ.l'ef' need to wbmlt a. 
p~ for EPA a.ppro'tf':'t.l I.ti order to 
obtain pen:nJ.siot1 to - loo.I ,,..,.;, 
re«Ut.r1tlona; 

"' E:? A cannot d.i.sn.PPn:rf'e a. State f'eS''" 
~on oa the buts of lJl.t:&. ot esge:n .. 

tl>J.lt7 o! A pestldde or l! it.a oo-· 
tloo. and u.oe ~rm u-e d.mJl.u to 
tb- of A ~nJ!3 ~rod pestl• 
dd.e (unlcsa JUC.b UM b.u been p!"'f!'T1v 
owUy de:iJed. ~proved.. or aux:elled 
by the AdmJ.n.1.lt.e.r.l EPA CUL. howner. 
d.1.saoorovt> St..a.t.e ~on.a wtt.bin r. 
iO-dt.T period l! the we ~rn or 
comPoS'tt.100 la d.!sd.o:illAr to • Peden\l· 
13' ~ product C ""'1 l! ll' A de­
l<:rmlnes t!u.t .udl • ~= 
would be h.t..n::nfu.l to h~t.b or the C!l· 
ttron:ne:o.Ll E:P A t::LO tmmed.J.o.td.1' dl.a.­
J.Oprove ~"Wom !or a.se of B. :peir.­

tJdde- oo a. tood c::rop tor •b.!cll th.ere ta 
no esrt.a.bll.a.b.ed t.olera.o.cie under the 
P'?DCA. or l! tll• Bu.t.e ~" 
eonstJ~ut.e:s a.a tmmtnent ~ 

0 E:P A mun n.o-tJ.tr St.a.to l! tt m.. 
teod.l to diu..9Pf'OTe n. 8t.&W ~~ 
Uon wd. pt"OV"lde time !or the Staue to 
"""'°od.. 

e St.a..tes n.a:r ~...er u.z.es not coo..>rld0 

~ or coru:Jdered and a.pproved,, trf 
EPA In <14>.pprorlng. ~= or 
de~ ~,.,Uon of otllel" \wee of 
aueh pl"Od'uctA. ?roducu cco~ e.n 
~ent mbject to !iJl. tot.eo.Mve 
review ot r'..U.Z a.od ben.eflU <Le-. rebur,.. 
t&.bte- preru.mpt.ion ~ ~...nY 
tiooJ are also ell.{ible for ~ rez<.;y 
tn.uons 1t at.he~ ~pu.ble undtt 
the u:ew amendment.. 
~ ot then ~ ..00 the 

®flow nee-d for coopiern.civ~ gu.J.de­
ll.:wl. the Ale= in "'=ult..<.km "1th 
Ule SU.ta h.u, ~ A pol.icy 
1llemOnt.0'1u.m which ».cl~ the 
t:n.ositJon period between ~ent 
et' the new smeo.dmenu lW.d de'fe!op­
mrot O{ O..f'W tZt-i:c} ~UOOL Tb..13 
doe'u:.:.:lent a ~ a.~le to the 
PQ,.bUe.. Copies mn.1 be ob~ by 
""Ung to lir. RAiph Collel.l. Oi:>el"· 

a.:Jom Otvtt::ion.. orn.c:e of Pen.!dde 
~ ITS-7"70l. !:Pit .. 401 Id 
StJ-=t. SW .. W"-'lhl.o.aton. D.C. :o-160. 
~ the ~ arocndment.s b..nve 

sls:nl!lca.ntly a!!cd.ed Ule St.a.I.. regl>­
b"s.Uon prorlsiom of the b.w. tne 
A.i'enC'1 1.nt.cnd3 to re-propose f:l4tcl 
re:ruJ,.a.Uoa:s l.o the F'°::>:.av..L R.li:cLn"J:JL 
lCP A will wort clOMtly with. the St.u.cs. 
th:rous:ll Ule Sta.u> P!F'R.A Im.\"' Re­
aearcll and E'n.lu.u.t.lon Group in t.be 
d.e'Yclot>m.ent ot these re:ttl:Lt!om. 

%3 .. .A~ura.l N. 1'&.01'~ural 
-..e:s. c.pricMl..,~rW impa.ce .t~U. 
~ Advi.lorr Pa:rtel (ei,fective 
lmm~IY.l . 

Sect.too Z3 of t.be lle"'ll' amendments 
cllrccta EPA to COO&idef' tlle d.!.!fer· 
e:noes in envtronm.enW rLU and the 
g,pproprtm.t.e cb.t..a. tor eva.lu.a.Un:- such 
r'..S betw..en ...:rieu.ltun.l and OOD->01· 
eult.ur'!IJ pest.idde:s. Thi& amendment 
wv develope<i pr1.msrtly in rt:SPOn.s.e to 
eompW.Ot.& by rez1.'stn.nts of how.e-­
hold prod.ucb th.At EPA does oot prop.. 
eri.f d1niozu.1.s.h between the pot.enUa.l 
ri&b their pesticides ma.y pose u com~ 
PfU'ed to pesticides ll.1'C'd on crops. 

EPA baa coo.a.iclered the dl!!el""!n~ 
l!l ri.U po<cntitJ ot nrious product 
types l!l eou.l>llohl.no: dAl.:L require­
mcot&. The a.mendment en.stll"'e.I tbAt 
the MenC7 will cootioue to do so 1ll 
the tutu.re. 

In a c!!ort to elui!y bow tbe Agerx:y 
tn It& rerulatlons dl&t.l.D.iUis.hes ~ 
tween crop w.e:s a.o.d boUHhold.l U$CI. 

ol -'1ddes ~ dAt.>. reQuire­
tccnt.a a.od h..axud C'V:Jut.100.. E.? A will 
publlsb. -. d~:;ltive p:a.pier u & Pest1· 
d.de ~t1oo. not.ic:e in Spri..Il$ 1979. 

Section ::l ot t.!le n~w IC"CW.&Llon a.bo 
d:1rect.s E?.>\ to ~ t.he impact ot 
~oo.s promu.lg?i.~ under F!FR.A 
an t.he a.gr1.culturnJ ecoOotn.1. and to 
pub!J.sh ~' e.=lym 1n the F'l:nlCUl. 
Rl:Gurr:a.. The Mency will comply 
vttb t.b.is f"eQu!.reroent. durtog the !"'Ule­
c::ut..1:..1.og proc::ez;i. The Aa"enr;y h.u pub-­
lli.bed on July 11. lsriS <43 PR 298911. 
a proPosed p!Jw for !mprovtrur euvt· 
ronment&l ~Uons wbJch require 
the Agency to ~...e &lI routine r-ezu· 
l.&.ticru for 'insight& Lnt.o the poU!ntW 
d!~._. oo tile economy and on thos.c 
who !U'e .rubject to the ~tJon. .. 
FM:ton to be t.:i.ken Into corulden.Z.!ou 
ill t.he&e' eoonow.!c ~ ue dez... 
&aibed 1n t.l'.l2.& uodce. 
~ t!le Scieot1!te Advizory 

.Panel. the new Ieg:W.a.tion extend! t.he 
~oo d:lt.e oC U:le ?:i,.oel to S<!?-' 
te:o.ber 30. 1931. It sJ..so d.J.n..ct.s the 
Pule! to c.onzult a.o:d coori:iirul..tc !ta !l.C· 

tivtties 111th the &:icnce Advt.a-Ory 
~ In ~Uon. f:lJ of the new bill 
~ the E:P A /!..d.min.i..3t.n.tor to ··~ 
lldt !rom the LdTisory- panel eon~ 
menu. evalus,Uoo.s. &.nd recomroend.A­
Uon.s for open.Una: gujdel.ines to tm­
prove the e!fl!<:"'..ivcn~d qus.llty ot 
iX:ient1!1c WA.I~ i:n&de hy personnel 
ot tb-~ Enrtronr::i.enul Protee':.ton 
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Aeency • ,. - We l.D.tend to t:if"C'l.ent. 
qucsUons. o( t:dentl.!ic pollcY to the 
Pane! a.s they ~ tn the tuture. 

lt. Stall: En./orc~e.. Pelt LUC. 
.d"nucl .Re;:;ort <e!!eet1ve- a.s desclibed 
'belowL 

The P'ed!!ra.l Pe:rt1clde- Act of 1978 
&dda two new s.e<:".Joru to FtFRA <Sec· 
tiom 2& a..ad :rl'} which out.llne concll~ 
tioru under which a, State 'IZill be 
judged t.o have pr1.InJWY a.ut.hortty to 
en!oree P!F'RA's proh.ibittons on the 
m.bt.ue o( p.est.ic1de::s a.nd the conditions 
under which E:? /\ can exerctse ruch 
en!orcement. respo~billt.e:s. 

A St.at.e h.u pr1'.!nuy u.s.e en! Ot"C»> 

l:i.'.l.ent. authority tr EPA de-ten.nines 
t.WU. 1t hu a.deQu-.t.e i.ue h:i.n arid ~· 
ulatJo.ns. h.M &dequa.t.e procedures !or 
the en!o~ent or these lc.vn s.nd 
reuulatJoru. Md will keep reeot"'d!!. and 
mlle ~?Or'U. " the Actro.1.n1strator 
may reQu.itt by reru!a.Uon. The new 
l!.w fw-ther provides t.ha.t n.ny SUte 
vh1cll b.a.s & coop.ent.ive- en1oreement 
aceem.eot wit.h EPA .. a.ut.oma.ttclJy" 
hA& p~ use enforcement 1.ut...~ort .. 
t7. It cJ.:so d.!rect.a: EPA t..o review Sut.e 
!>Wu OUbm!tUd ln &<O:>rdW~ wltlt ~ 
ot P!PRA with.Lo six month5 of the en· 
actmeo.t o! t.he &Jlle!ldments t.o dete-r· 
m.1oe Lt t.he !AW'! a.nd ~lations 1n 
tho.s.e Stat.es meet the crit.er1a. t.:) i'T'Ult 
them the ~nalbilty !or- pr1.tc..l..ry use 
en!orce?:DenL 

Those Sta.tes tha.t. C\U'Tently ha.ve­
Coop.eratJve En.!orcement Ag're-ements 
with E:P!\ .. &nd thus ha.ve ••t1.ut.::n:utic" 
prl:na.ry u.s.e en!oreement, re:spor-SJ.bU~ 

iti~ a...'i!: 

""'°""" ..,...,,.... 
CitllJ ornu. 
c.onnec'".Jcut. 
Oe!Aw~ 
DisU'1et of Colwnb!A 
Ou= ,,......, 
ldAho 
lndU=. 
Iowa. 
~ 
K{:OtUCltY 
LoUUi&r.A 
Ma.ry!Lnd 
M'.lcl't!.gM 
M~;pp1 
Mont.uu, 

"•"""' }le"' Et.mPi!hire 
Ne:..- Jersey 
Ne• Mex!eo 
Nr'llf Yor':l 
North CU"OtinA 
Ok.l&.tiom.a 
Ore ton 
f'ennsy!VL'1J& 
Fuerte .RI= 
South DUou. 
TeN1~ 
Te:x?J 
Vermont 
\11.rp..'Ui 
Vtrgt.."'l !.S-Jsnds 
Waahtngt.on 

. West. Vln:'...n.ib 

"'EPA hu a. oooe>era.ti¥l? ~nlore:ement 
s.ueement "1th t...."le SLl!.14"& Structur.i.1 Pt'1t. 
Contro! Boud only. ?rt.Dary UM en16rt:~· 
:J!li!O't ;e:iporu.lbllity !'>~ t.here!ore ~n de!e· 
pt.ea only for the ttructural p-e:st oon~rol 
~ ~ UM entot"C2:01ent responstblli­
tJ l"'l the LU!.cuftunl ~ t! reuw.ned b.y 
:r:P A. 

Those Stat.es wtth no cooperative en~ 
!orce-roent ll..V"eeme-nt and which 
therefore do not- have automatic Pri· 
rn.ary use enforcement resporu1bilfty 
a.re: 
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( 
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..-­
AWU'" 
.Art:on.&.~" 

Colon.::io F\0-­
G<om& 
llliDoU 
MAU:le'"• 
>t=hwe<U 
~u·"' 
~!.U1""' 

""""""" Nort.h~-
Qh..!c•" 

"'""" "'""""" -£5ouLh c::...ro1J.:u-
Tl"u.M. Temt.on.es 
Ot.&.t!."$ 
Wlacon:nn­
W1_. 

- St..ll.tl:S vtth tuilJ lli.POf'O'll'ed f 4 P~ 

The Aseo:c1 will ex.a.mine the f 4 
8tALe pb.m !or t.'l• Sui.es w1tll fully 
a.pproved pla.o.3 to det.erm.l.ne whether 
their eo.!oreement &utb.orit!e:s ere w­
proprt.s.t.e t.o qus.lJ.!y them !or pf"ima.r'y 
UN en!oreement authority. Fu.Uure to 
reviev ruch pl..a..m with.in six montN 
1"Ul re:ni.lt 1n &.Ut.omAt.ic: St.ate prl..:o.s.r'y 
1lH a.ut.nont:r !or lhe- the unrevtewed. 
Stai.a. 

For t.ber&e St.&t..es W'lthout either a C(to­

open.Uve en!orcement a.sn-ement or 
tullf a.pproved f 4 pl.:A.n. no ;>r1.m.a.r7 use 
en!oroement respon.sibillty wUl be eon· 
fef'T"e'd until rucb t!me u <a.> the 
St.a.t.t'a 14 pl.a.n 1s r;tven full a.ppron.1 
by EPA t.nd IU en!oreemt'Ot D.Uthor1· 
Ues h..a.ve- been revtewe-d for a.deqU&CJ'. 
or {b) the- State a.ppUes tor t'l!Yil!'W' of 
!ti enforcement authorities D.Dd E:P A 
flnds they a.r~ consi.s:..eo.t. wttb FIFRA 
11*•>. 

In i.dd1tlon. the A.&enc'1 pl.a.al to Pf'Oo. 
po$e re-;r.JJ.a.Uons ta !.m;demeot the su,s.,. 
pension provtsioa.s o{ the new f 2i con· 
eerni.."!,f a. St.a.t.e'! f&U.u.re to c::..tTY out 
lt.4 pri.tn,ary w.e en!oreement re:sporut~ 
bWtJes. Th~ re(Ulat-ioru will a.ddreu 
tb.e prec:redure:J !or re!ernJ of com· 
pUJnu. to Sta.t.e:s.. d.eftne ··a.pproprts.t.e 
en!orcero.cnt actioo.·· ti.nd .. £i&ni!icn.t 
vtol•t.ion o! the pest!cide use provf· 
atoru·· o! the Act de:sc.rlbe when an 
.. ementi!nc:y condition'' exist&.. a.od out~ 
line procedures for ~indlns: prtm.'U'Y 
Us.t' en.foreernen;. responsibility u 11.p­

propMat.c. These p:ror;::.osed ~tiorn 
will be- develope<i with e:copen.Uon 
Crom th~ St.ale3 ~d other interested 
£TOUOS. 
~...ing the provtilon of § 4 of the 

Fede-MU Pe:st.iode Act o! 1978 direct!lll 
the :E:P A Ad.rniDJ3tn.tar to identl!y ~­
ricu..ltural Pt"SU J.n coord.L.'"U.tion wttb. 
the Se'CretUY o! A.zrtculttLN:. the 
A,zencY pta...-is. ta :roUctt. the ~l.$U.Oce 
ot US!:!A in thu endei.vor. EPA mtici~ 
pate-s that a. list can be dev~k:iped Ln 1: 
mont...11.s. 

The oew Act aho dir~ the AaencY 
to submit $..0 $.!U'.ltlJJ report to Con· 
g:reu before' ~brua.-y 15 o( C"nC.h ye!lf' 
~-".nins: in 1979 de:.criblruz the condl.~ 
Uonltl ~U"alloru U3ut-d for tbe pre-­
'rlous Ye-:u'- The Mency Vill eomp!y 
with thi.J ?'t'QUlrern.ent u st:wct!led J.n 
the \C£'U{ltt!On.. 

ts. stw::tt.t:s 
Section Ti of the :F"e'dent.t Pertid.de 

Act of UrTS dlr~.s t."H? Ji...ie:::u:y to c::::ro­
duet th..r'ee tt.udlcs.: 

_________ .. 
----------·---

<al Peft.sibillt.Y ot ~ fee3 for 
Peden.i ~tn.tion ol ~cide prod­
n:et.3.. in order t.o reduce taxpayer ex· 
pense. SUt.ut.on deMill.."le.: nine 
moat.tu a.it.er ena.c:tt:::eot.. 

(b) R..evtew of all a.va.ilJWle sdenti!!e 
ln!orma.tJon del.11.ne 1'1.tll methods of 
pe:st.ictde a.ppUcaUon. p.srt.icul:u-l.1 
u.ltn.·low·v-olume &Pt>liaUJOO.. StA.tuw 
t.orr det.d.U:oe: Slx moot.tu Ut.er eOACt.. 
menL 

EPA pluu to wort. with the States. 
USI:>A. tJJd conc:rrned private tndusu; 
and cnvtronmentaJ ucuos ·a.nd us.er 
ll"OUJ:ld on th.ls itudy. EPA mu pul:l>­
Us.hed t 43 PR 5-4697 > a. Fl:Da..u. Rmts- "' 
nx notJc:e- !Ollcit!..ni comm.ent on !'..he 
1"ues believed by the Mency to be 
the most. import.ant to rewJut.ion of 
the ACety questions gurround!.ni' 
Ult.nt.~Iow~voiume a.ppll01.tlon.. The 
rtudy to Co~ 'Will ti-e: t ollowed by & 
~on or ~17 opinion by 

MC~lWDll---------------­

l laddlUOG tol'--------------
11 (~UClll! '4•'--------------

I tllldd3ucm W••-------------­
>l 41 Z'f IAf"'l'--------------

'"'--------------­
'---------------
•--------------, _____________ _ 
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ldJ:i..rcb ll. lP'T~. l! t.he A,sency ftU.l.:l to 
l.srue LO.Y rt:'i'\l.La.Uon or t.dvU.ory opL."l· 
Ion by t.h.!.t d&t.c. uJJ.n.·1ow-volume a..p.. 
pllcat1on becotne3 ·•oonstst..ent•• wi.t.."1. 
Ule I.A.be! u defined 1n .F'IFRA ~ 2. 

(C} .An upd3.tcd review of the prob-
1.e:m.1 ot mJ.nor ~ The Agency 'lii1.ll 
coord.1.ru.te with the St.ai:.e::s, the e.xpe!1-
r.o..eot rui.:Jons.. .IR.-4. a.ad other l.nU!!"· 
CS'ted part.ia W re-exami.ninr the 
minor use a..re1. Sta.tut.or)' det.l.d.llne: 
nt.oe mont..b.1 a.Ct.er en&C'Ullen:.. 
~ ... 

The followi..-..g re-gula.t!oru will 'be de­
velop.eod: by the A.,genc:r under the Fed­
en..1 Pesticide .4..ct o! 1978. Gen.en.Uy 
gpeald..::J.g:. the Agency a..n~icipat.es pro­
po_,lng new regulations where appro­
priate Within the next 9-12 mont..'1.s.. 
Better estLa:.a.t..es wtU be provided L'1 
Advance Not1ce3 oi Proposed Rule­
m.a..tl.ni as developed. 

hr tot YPA ~ ~ T'lmtna 

:c: ~rooow ~n.•1.1> ~ IQC:llJ- ~ 
~on~l&U01"'-

J 1"\nM ~!u;oi-_. on a:inl~·nu.uon 
Un hbru,a.nr 1l7'f)1 

I lzli..ortm flf\W Cl)t)(l\tkm#J ~UON 
n~,P'Y-~1nt1 

• s:mourit<tS rtt\'~lon; urwi t.t-.""' 
c..u. r'('Q1,1tr~eu•r<U for ~1"11.U<:>n 

ot f.tt.l'\n.aJ ~nw .!c !o.t'fl'l~ 
Uom ~b)' hl:lf'Utr1 lll'7ih 

l CorKUuon of "ftl<:M:) w&111",,._ conc::1. 
Uon.&J ~\Ion l'Tf\li&U:UU.. 

:M J"'ro~ gnl'l'!.U'y uw tnto'"'"'"'"' 
fn'J:..U..lon&.. 

ts PM:i~ l"K"..tli.uo:u on dllc.!~"' .,, 
i:ntO!"CU.UCl'l I.I;) tht ::nstilk 11.nd t4 

1' ~"'""' ~a.t\or.1> h.i.•t ~"I 
i.;1,11"d 1 PR P'!-tiru~ ! ;ng 1. wq:1. 

Uonll.( J>9.UCld• ?~ I P'R .: iloll., 

UU')' tvte1 
& ~ rTf\lt.twiu for~ k«'> 

tn.f lot c!n.itrv tn Su~ "'"~~ ~ 
pt'O'l'C'd glllJu.. 

i;@ 'f\ruJ ~lUlON (Of' tt&U t&;:irrrr.mr.1· 
~ \l.M ~1t wthcnt)' 

U ~ 11.."1\mdmffil tc rwul~ 
to ..ul ;:srodue?n ct lloCU•e ~ 
m«. 

18 ~ UR•!'>d.rn<vfH w U!se We lb 
W'lOl'Ft! (\!I'd u.o;il!Q,.UJn., 

1! ~ ~'!li>tH to !.ru:i~ :t:t· 

""~~ 
~ l"e'\tUL&tiOn ~!JU ~ 

;;!1,!,t"G llM' fl..,~,,._. ··~t. -
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''··~~~~~----~~~~~~-­

'~~~~~~~~~~-~~~~-

I«' rt'A Pu.~ uict 71...,mi!i 
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t:17 l5t1MJU :11e 
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t. Z1 ?R. eOl.K? ;}UM~«! Uli'.'1'U' for 
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~ l.$.Uon. 'Jt t.dVl,l-Ory ~!,,fUOfi ~1 
~hJLurn 
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IJ'\TR OD CCTIOJ'\ 

I-1 Purpose of this Report 

This report is provided in compliance with the 12th o1 October, 1979 

Agreement to provide services by and between Hawaii Housing Author­

ity and The Russ Smith Corporation. This report outlines the studies 

and research performed in the preliminary engineering phase which 

was conducted to provide a schematic planning service from which a 

Development Plan for Water Facilities for the Waiahole Valley 

Agricultural Park could be formulated. 

1-2 This Report's Objective 

In the Waiahole Valley report of January 1978, prepared by 

Architects Hawaii, 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 possible in upper Waiaholc Valley. This water development was of 

domestic quality considered capable of meeting the requirements of 

PL93-523. It was towards the preservation of this possible domestic 

source and tbe developme11t of sufficient \Valer of irrigation qua1it;>r to 

meet the Valley needs that this report is directed. By meeting the 

irrigation requirements of the Waiabole Valley Agricultural Park, while 

leaving the domestic source untoucl1ed at this time, this consultant 

believes that the ma_ximization of the Walal10le Valley water resources 

is attained. 

i 



1-3 Scope of Work 

Information discussed in this report has been compiled from actual 

field measurements or taken from published stre3Jn.floi3(and rainfall 

data published by the U. S. GeologicaLSurvey and/or State of Hawaii 

Department 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 to the Waiahole Area. 

2. Review and incorporate into the schematic planning the applicable 

goverrunent and utility standards, ordinances and regulations 

relevant to water facilities. 

3. Review and 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. 

4. Investigate the water supplies of the area and their use to provide 

for the water needs of the project, taking into consideration 

availability, adequacy, quality, cost of development and operation. 

5. Based on the findings and recommendations of the selected water 

facilities plan, prepare schematics and cost estimates. 

6~ Dctern1ine t11e facilities !1eeded to implement the \vater facilities~ 

sf10\ving the align.n1-ent, location and size of proposed support 

facilities and utilities on appropriate dra'.vings~ 

ii 



7. Prepare a Development Plan and Preliminary Engineering Report 

describing,.ihe Waiahole water facilites and propog::ed support 

facilities. Describe the improvement costs and continuing opera­

ting and maintenance costs axid user charges. Present the 

alternative plans, briefly discussing their advantages and 

disadvantages and the reasons for the selection of the recommended 

plan. 

iii 





Chapter A 

THE WAIAHOLE DRAINAGE BASIN 

A-1. Major Strcaxns 

Waiahole StreaIU flows eastviard from the Koolau Range to 

Kaneohe Bay, a distance of approximately 3 miles. It has one 

main tributary, Waianu Stream, which enters from the north. 

Both of these streams have been affected by the Waiahole ditch-

tunnel system. 

\Vaisnu Stream flows eastward until it joins with its main 

tributary, Uwau Stream, from that point it flows southeastward 

until it joins Waiahole Stream. 

Figure A is a duration-discharge curve of Waiahole Stream 

recorded flows for the twelve year period of 1955 through 1967 

at stream elevation 250 feet. The curve shows that the stream 

flocved 50% of the time at, or below, 3. 25 million gallons per day 

(mgd) dw·ing that period of records. The minimtnn recorded 

flow \'."as 1. 5 MGD and the recorded flow at 90% is shown to be 

2. 3 mgd. 

Gcolo ccl Survey Water S Paper 1894, byK. J. Takasaki, 

G. T. Hirashima, and E. R. Lubke, we find the following 

inforrnation on page 75: 
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"A gaging station was established on Waiahole StrC'.am 
in July 1955, but strean1f10\V date obi.2..ined must be 
corrected for occasional pumping of water from th5' 
stream to Waiahole ditch tunnel and for some wastage 
of tunnel water to the stream. On the basis of : 
adjusted records from Waiahole Stream station (Site 
177) observed average flow of 4. 75 mgd and observed 
Qgo of 3. 4 mgd were obtained; and by correlating 
Waiahole Stream discharge with those of East Branch 
Manoa Stream, long-term average discharge 4. 9 mgd 
and long-term Q 90 of 3. 1 mgd were computed." 

"Flow measurements show that the point of maximum 
base flow of Waiahole Stream is at its confluence with 
Waianu Stream (Site 178). Base-flow gain between the 
gaging station and Site 178 on July 19, 1960, was 25.4 
percent. Long-term Q 90, therefore, is 125 percent 
of 3. 1 mgd, or 3. 9 mgd. Long-term average is 
estimated to be 6. 9 mgd, which includes the 25 percent 
groundwater gain and surface water storm runoff 
based on a ratio of drainage areas." 

The same water resource paper states the following on Waianu 

Stream: 

"The point of rnaYimurn base flow is at its confluence 
with Waiahole Stream. Correlation of base-flow 
measurements at this point (Site 185) with concurrent 
flows at Waiahole Strearn gaging station (Site 177) 
indicates that long-term average and Q 90 discharges 
at this point are 1. 2 and 0. 5 mgd, respectively.'' 

It is important to notice that Figure A indicates that strca.m 

flow at the 250' elevation is 2. 3 mgd 90% of the time while the U. S. 

Gcolcgical Survey paper states 3. 4 mgd. Ccnsideration of 1. 1 mgd 

being pLL"'Tiped frorr1 \\r2iahole Strc~im at or near the 450 1 elevation 

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

in the 3. 4 mgd. Quite often \Vaiahcle Stream is dry immediately 
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bdow the Waiahole \Yater Company pwnping station (450T') while 

the low flow at the 250' elevation has been recorded at::i. 5 mgd. 

The U. S. Geological Survey paper would have set the fow 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 October 17, 1979, a stream flow measurcn1ent was taken 

at the old weir at elevation 250'. The Waiahole Stream flow was 

1. 68 mgd. Increasing this flow 25% as was computed in the U. S. 

Geological Survey paper, the flow at the confluence of Waianu 

Stream would have been 2. 1 mgd. The measured flow of Waianu 

Stream just above its confluence with Waiahole 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 conflu­

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, 1979 was 3. 32 mgd. This check indicates 

that the base flov.r of \'/aiahole Strearrl. increases througbout its 

reach into the lower portions of the valley as does the adjacent 

Waikane Stream. 

A-2~ The Effects of \1\/'ajahole Tunnel stem 

Normally, when water is developed from the dike systems by 

tunneling or drilling of 1,vel1s so tl1ai groundv;,eater is diverted from 

its natural water course; the strearn flow is affected. The redue-
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tion in the base stream flow may be considered approximately equal 

to that quantity that is diverted away from the stream )3ources 

after sufficient time has passed so that the diverted flo~ws 

stabilize. The gaging station at the north portal of the Waiahole 

Tunnel indicates that the natural yield averaged 26. 3 mgd from 

January 1951 through June of 1960. In addition, the gaging station 

at Adit 8 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 1956 to June of 1960. The total average flow for these 

several years was therefore some 31. 61 mgd. 

The Water Supply Paper 1894 states on page 74 that the flows 

of Waiahole, Waikane, and Kahana Stred..cYDS have been affeeted by 

the Waiahole ditch tunnel system which diverts water at an altitude 

of 800 feet (Elevation changes from 785 feet near Waianu down to 

709 feet at Adit 8). The report docs not attempt to determine the 

actual <~'nount of the affect. 

R escarching historical data sheds some interesting light on 

the situation and provides ir1formation needed to substantiate our 

position on how to maximize the water resource potentials of 

\:V'aiahole Valley_. as theyr exist today_. \Vitl-1out f1irther disruption 

of the environxnent. The U. S. Geological Survey Water Supply 

Paper 318, printed sometime after 191 contains some· 

important and thought provoking data on \Vaiahole 8-c'1d Waianu 
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Streams on pages 17 8 through 186 from which we quote the 

following: 

"Waiaho:le basin lies on the eas_tern slope of Koo1au:Range, 
south of Waikane basin and north of Kaalaea basin.' All 
the upper part of the basin is held in public ownership, 
but the lower part is in private ov;nership. There are 
two branches of the main stream, Halona on the south and 
Waihi on the north, with another tributary from the 
north, Waianu Stream, farther down. Uwau Stream is 
tributary to Waianu Stream on the north. All these 
streams rise in springs which are about 1, 000 feet above 
sea 1evel, and the flow is fairly constant. A part of the 
water is used for irrigating rice and taro lands in the 
lower part of the valley. " 

In September of 1911 a gaging station was established in 

Waiahole Stream about 2 miles from the shoreline. (This location 

roughly corresponds to the 250 1 elevation gaging station set up by 

the U. S. Geological Survey in 1955.) From September 25 through 

December 31 of 1911 daily readings were taken. The average 

discharge for that 98-day period was 17. 7 mgd (27. 3 sec. ft.). 

Daily readings were also taken for the same 88-day period at a 

point in \Vaiahole Strean1 approximately 100 feet above the bridge 

at Waiahole. This station measured the stream discharge going 

into Kaneohe Bay below all diversions. This flow averaged 30. 2 

mgd (46. 6 sec. ft.). This flow was not caused 

low flo1,-v during the entire montl1 of l'~overr1ber \Vas 44 sec~ ft. 

(28. 7 mgd) while the hi flow was 49 sec. ft. (31. 7 mgd). 

From 1955 through 1966 the same 98-day period provided an 

average base flow of only 3. 85 mgd at the 250' elevation. 
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Other readings were taken during this same time fra1ne whieh 

are even more interesting, especially when compared :With present 

day flow readings. 

During August, September .and October a few (31) readings were 

taken in Wathi 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. ft. (2. 4 mgd). Today that streain is dry. 

During this same period similiar readings (27) were taken on 

Halona Stream, which is the south fork of the upper Waiahole 

Strea.'TI, at 750 foot elevation. The low flow of this stream was 

9. 0 sec. ft. (5. 8 mgd) and the high flow was 11 sec. ft. (7.1 mgd). 

Today this stream is dry except during ratny days. 

In Waianu Stream, a temporary gaging station was established 

to take 22 readings in September, October and November of 1911. 

The station was above all ditch diversions that were then active. 

The average flow these readings wa:;; 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. 7 mgd). 

On October 17, 1879, the measured flow at the 250' elevation 

of Waiahole was 1. 68 mgd. At Waianu, near its confluence with 

Vfaiaholc the measured flow was 0. 55 mgd of which some . 2 mgd 

v.ras from t11e 4-inch IV1cC~11dlcss Irrigation water source in Uf1per 

anu. The measured flow just mauka of Kamehameha Highway 

was 3. 32 mgd. The measured flow in lower Waiahole, in 1879 
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was 26. 9 mgd lower than ii was in the fall of 1911. ?\ot only has 

the \Vaiahole tunnel system greatly affected the water environment 

of Waiahole Valley, it also appears that the vast major{ty of the 

-water developed by the twmel system originally reached the sea 

by way of Waiahole Stream. This will be examined more closely 

in the determining of proper steps to maximize the remaining 

water resources within the Waiaholc-Waianu drainage basins. 

A-3. Analysis of Groundwater Sources 

a. Halona Stream 

In the preceding section, it was discussed that Halona 

Stream, the south branch of Waiahole Stream, flowed at a 

fairly constant 5+ mgd rate in late 1911 prior to the driving 

of the Waiahole ditch tunnels. It was also quoted from the 

Water Resources of Windward Oahu 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 increase that normally would have reached upper 

Waiahole or Halona Stream is unknown. Owing to lack of 

detailed information the authors \Vater Supply Paper 1894 

assigned one half of the flow (2. 6 mgd) to the \\indward side. 

Vlhen we realize that prior to the driving of Tunnel A 

e B) south of the \Vaiahole Transmission bore, Halona 

Stream was provided a relatively eonstant flow above 750 foot 
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elevation by springs; and when we recognize that Tunnel A 

reduced the flow of these springs; and, in addition,~~ that 

Tunnel A dried up when.the lower 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-

Waianu basins. It can be seen that the strike of the dikes 

of the southern portion of Waiahole Valley is N 55° W. It 

was quite 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 structures to emerge as springs in the 

southwestern rim of \Vaiahole Valley above the 750 foot 

elevation. This statement is further substantiated on page 65 

of Water Supply Paper 1894 where it is stated: 

"Since 1913, when the Waiahole ditch tunnel system 
was begun, groundwater flow in the Koolau 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 studies, Hirashima (1963) 
concluded that the tunnel in Haiku Valley intercepted 
1 mgd of water that once flowed into Kahaluu Valley, 
2-1/2 miles to the northwest." 

b. Waihi Stream 

In like manner to Halona Strea...'TI sources, the high level 

springs that fed the northern branch of Waiahole Stream, 
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Waihi, were reduced in flow by the Waiahole 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 driven in a 

northerly direction from the north portal of the transmission 

bore it intercepted the groundwater coming from the north­

west along the strike 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 Valley 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 Waiahole tunnel from the upper Vvaiahole basin. 

It is believed that this 1± mgd flow passes under the Waiahole 

tunnel system, below 750 foot elevation, and, then paralleling 

the dike system, issues forth at the 450 foot level in 

Vvaiahole Valley. 

c. Waianu Stream 

Measurements taken in late 1911 show the strerun's uniform 

flow to be about 8 mgd just below the confluence of Uwau 

Stream. This strerun, like those in \Vaiahole, was fed by 

- springs near the 1000 foot elevation. On October 11, 1911, 

the North, lVIiddle and South Forks of Waianu Strerun were 
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measured at about the 650 foot elevation well above the 

junction of Uwau Stream. Respective readings wer~e 2. 33 

se.c. ft. (1. 5 mgd); 4. 22 sec. ft. (2. 7 mgd); and, J. 86 

sec. ft. (L 2 mgd) for a total flow of 5. 4 mgd. On 

October 17, 1979, the measured flow ofWaianu Stream 

just prior to the confluence of Waiahole Stream was O. 55 

mgd. The point of measurement was taken in the area 

indicated by the U. S. Geological Survey as that which showed 

maximum 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 

rainfall falling along the Koolau ridgeline as far north and 

west as W aipio could seep parallel to the dikes and issue 

forth as spring water in Waianu and Waiahole Valleys at or 

near the 1, 000 foot level. With the tunnel penetration of 

the dikes at or near 750 to 800 feet, the flow to the 1, 000 

foot springs ceased as the high level water was diverted 

into the lower level of the tunnel and was then directed to 

the central plain of Oahu. 

d~ Uv..'au Stream 

Two miscellaneous =easurements of Uwau Stream were 

made in 1911. On September 9, 1911, the Uwau Stream 
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flow was 1. 99 sec. ft. (1. 3 mgd) and on October 11, 1911 

it was 2. 21 sec. ft. (1. 4 mgd). This latter measUFement 

-shows that Uwau Stream was a minor contributor te the 

total Waiahole basin discharge of groundwater flows. On 

a day that Waianu Stream had a 5. 4 mgd flow at the 650 

foot level, the total flow of Uwau was but 1. 4 mgd. With 

a gaged flow of 7. 7 mgd at 22 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 Stream within the 4, 500 

feet of strefu'Ilbed was only . 9 mgd, in October of 1911. 

e. Waiahole Basin Stream Flows for October 11, 1911 

(1) Halona Stream 750' elev. = 9. 0 sec. ft. (5. 8 rngd) 

(2) Waihi Stream 750 1 elev. = 3. 8 sec. ft. (2. 4 mgd) 

\Vaiaholc Stream flow totaled 8. 2 rngd at 750' elevation. 

(3) Waiahole Stream 250±i elev. = 25. 0 sec. ft. (16. 2 mgd) 

Waiahole Strearn increased 8 m in a distance of ooo± feet. 
~~~~~~--'~~~~~·~~~~~~~~---

(4) Waianu Stream 650' elev. = 8. 4 sec. ft. (5. 4 mgd) 

(5) Uwau Stream + 2. 2 sec. ft. (1. 4 mgd) 230-' elev. = 

(6) Waianu Strea,.'TI 225±• elev. = 12. 0 sec. ft. (7~ 7 mgd) 

Waianu Stream increased . 9 mgd in distance of 4, 500± feet. 
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(7) Adding 3 and 6 total flow at Waiahole-Waianu 

Confluenee should have exceeded (23. 9 mgdt• 

(8) Waiahole Stream at Bridge 39 sec. ft. (25. 2 m-gd), 

In the above tabulation it can be seen that Waiahole 

Strea.m increased in flow some 8 mgd in a 4, 000 foot reaeh 

of its stream bed while W aianu increased only 0. 9 mgd in a 

slightly longer reach of 4, 500 feet from the 650± feet 

elevation to the 250 feet elevation. 

f. 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, whieh is an 

active station that has remained so since 1916. In the current 

isohyetal map of Oahu, Station 837. 1 lies in a higher rainfall 

area than does Station 837. 

Records for a 140-day period, from August 16, 1911 

through January 3, 1912, at Station 837. 1, showed a total 

rainfall of 60. 4 inches for a daily average of . 43 inches per 

day. Rainfall reeords for October through December, at 

Station 837, for the 12-ycar period of 1955 through 1956 

showed an• average daily rainfall of . 41 inches. With rainfall 
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(7) Adding 3 and 6 total flow at Waiahole-Waianu 

Confluence should have exceeded (23. 9 mgdl. 

(8) Waiahole Stream at Bridge 39 sec. ft. (25. 2 mgd). 

In the above tabulation it can be seen that Waiabole 

Strea.rn increased in flow some 8 mgd in a 4, 000 foot reach 

of its streambed while Waianu increased only O. 9 mgd in a 

slightly longer reach of 4, 500 feet from the 650± feet 

elevation to the 250 feet elevation. 

f. 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, ODO feet from Station 83 7, which is an 

active station that has remained so since 1916. In the current 

isohyetal map of Oahu, Station 837. 1 lies in a higher rainfall 

area than does Station 837. 

Records for a 140-day period, from August 16, 1911 

through January 3, 1912, at Station 837. 1, showed a total 

rainfall of 60. 4 inches for a daily average of . 43 inches per 

day. Rainfall reccrds for October through December, at 

Station 83 for the 12-year period of 1955 through 1966 

showed an· average daily rainfall of . 41 inches. With rainfall 
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being so closely 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:eriod 

was comparable. It therefore can be concluded that the 

differences in the stream flows in 1911 and during the 

1955-1966 period were affected by a cause other than 

rainfall. 

The rainfall and streamflow data of 1911 compared with 

1955-1966 are noted as follows: 

(1) Daily Rainfall for 1955-1966 
Daily Rainfall for 1911 

• 41" :::: = 
~ 

95. 3% 

The current isohyetal map of Oahu places Station 837 in an 

area of annual rainfall close to 125 inches while Station 837. 1 

lies in an area of annual rainfall above 150 inches. 

(2) Stream flow, Waiahole 250' for 1955-1966 
= 

3. 95 mgd = 
Streamflow, Waiahole 250' for 1911 17. 7 mgd 

22. 3% 

(3) Stream flow, Waiahole at Bridge 1979 = 3. 32 mgd 
10. 9% = Str earnf1o\v, Waiahole at Bridge 1911 30. 5 mgd 

g. Comparative Water Resource Potentials - Waiahole 

Water Supply Paper 318 briefly discussed the springs in 

Waiahole, Waianu and Waikane Valleys which issued forth at 

about 1, 000 feet above sea level. These springs undoubtedly 

were situated at the low points of the dikes behind which 

saturated volcanic rocks could be found. If we refer to the 
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dike formation trends indicated in Figure B, we can see 

that the most easterly indicated dike on the N 350 W 

_ portion of the formation-cuts through the head of W?-ianu 

Valley near the 700 foot contour and in Waiahole Valley 

at or near the 350 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 would spill over the 

dike in upper Waianu as a spring while waters lower than 

700 feet would continue to seep into Waiahole Valley at the 

350 to 400 foot levels. This 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 junction of the N 35° W dikes 

and the N 55° W dikes near the south rim of WaiaJ10le. It 

is known that dikes of the N 55° W strike become less pre-

dominate the farther north one travels from Waiahole, however, 

by no means should it be thought that such dikes do not exist 

-in Waianu, Uwau and Waikane Valleys. The crossing of such 

a dike with the N 35° W complex, may well block the dike 

confined water in its southeasterly seep. 
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Turning to the section 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, Wl;l found 

that streamflow only increased . 9 mgd even in 1911 prior 

to the driving of the Waiahole ditch tunnel system. At the 

same time, we found that Waiahole Stream increased 8 mgd 

in approximately 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 vVaikane 

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 to the 250 foot contour was 8 mgd in 1911. 

This indicates that the dike complex shown in Figure B that 

opens into the streaiubed between the gaging station and the 

present pumping station was much more productive than was 

the Waianu complex. Even today, ·with the Waiahole ditch 

tunnel S)lStem diverting all 11/cttcr above the tunnel invert 

(780-740:±) the Waiahole Stream continues 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 strea_mbed mauka of-the 

gaging station. - Where 16. 2 mgd once flowed in 1911, 

some 2. 5 mgd still remains if the pumped water is included 

c 
as the total 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 vole' lie soils of the Koolau 

Range. If the rain, which falls on the ridgeline of Uwau and 

Waianu Valleys and infiltrates the soil to become groundwater, 

is to be developed for Waiahole Valley use, it may be 

collected as it issues forth into Waiahole Valley mauka of the 

250 foot contour and below the Waiahole ditch tunnel system. 

A tunnel, driven at the 400 foot elevation in Waianu Valley 

could penetrate the dikes which provide the 1. 5 mgd seepage 

below the pump station. The tunnel, however would have to 

penetrate under the Waiahole ditch tunnel in order to reach 

the dike compartments which probably contribute to the spring. 

This could not be accomplished v:rithout partially draining the 

ditch tunnel system and is therefore not only impractical 

from an eccnomic point of view but also impossible from a 

legal point of view. 
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It appears more economical to develop Waianu Valley 

water by removing it from the ground in Waiahole Valley 

as it enters the stream. However, diversion of this water 

into a pipe system above the 250 foot contour may have far 

reaching environmental impacts which would not be compa­

tible \Vith the intent of the Waiahole Valley Development 

Plan. These points will be discussed hereinafter. 
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Chapter B 

WATER REQlJIREMENTS WITHIN WAIAHOLE VALLEY 

B-1. Domestic Water Demands 

At the present time, an 8-inch Board of Water Supply pipeline 

extends along Waiahole 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 existing residential lots fronting 

on both Waiahole Road and the Homestead Road are served 

domestic water by the Honolulu Board of Water Supply. 

The proposed Waiahole 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 equal in quality to the limits of the Safe Drinking Water 

Act (PL 93-523). are 80. The estimated average daily requirements 

needed to meet the domestic demands of these lots is 80, 000 

gallons per day. The maximum daily demand could be as high as 

120, 000 to 1 000 gallons per day. 

A meeting with the Board of Water Supply Planning Division 

has indicated that the Board of Water Supply will not e::-dcend 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 winj:lward 

sicie and the existing requests for new services. It therefore 

appears that a domestic system capable of delivering at least 

150, 000 gallons of domestic quality water must be considered 

for the Waiahole Agricultural Park Development. 

B-2. Irrigation Water Demands 

Studies by Agricultural consultants working for the Hawaii 

Housing Authority, have established the total irrigation daily 

water requirements of 2. 5 million gallons. Some 700, 000 

gallons of this demand is for use on wet land taro along the lower 

reaches of Waiahole Stream. There are approximately ten 

acres of taro under cultivation within Waiahole Valley at the 

present time. In 1911 there were three ditches (auwais) that 

supplied water for rice and taro cultivation from Waiallole 

Stream and four such ditches, or auwais, on the Waianu Stream. 

The acreage so irrigated at that time is unknown. 

In the fall of 1911 measured flow in the Waianu ditches equaled 

6. 9 mgd while the measured ditch flows within Waiahole 

were 15. 5 mgd. During this same period, gaged flows within 

Waiahole Stream, about 100 feet above the Waiahole Bridge (at 

Kam Highway) showed that the Waiahoie 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 October 17, 1979. 

From the above domestic and irrigation demands, it appears 

that a total water requirement of 2. 7± mgd is necessary to meet 

the Waiahole Valley Agricultural Park Development needs. 

Approximately 200, 000 gallons would be used for domestic needs 

C and 2, 500, 000 gallons for irrigation needs. 

( 

B-3. System Management 

Preliminary planning dictates that operation and management 

of the Waiahole Valley Agricultural Park water system will be 

accomplished by the Department of Land and Natural Resources 

thru D. 0. W .A. L.D. The Department of Land and Natural 

Resources currently manages other water systems throughout 

the State and therefore has the required expertise. 
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Chapter C 

DEVELOPMENT OF WATER REQlJIREMENTS WITIDN WAIAHOLE VALLEY 

C-1. General 

Chapter A of this report discussed the large flows of water 

formerly found in \Vaiahole Stream. It also discussed the source 

of these waters being above the 650 foot level, close to the 1, 000 

foot elevation. The indenture made on December 30, 1912 between 

L. L. McCandless, Waikane Water Company and the Waiahole 

Water Company conveyed the water rights for all waters in Uwau, 

and Waianu, above the 450 foot elevation to Waiahole \Vater 

Company. In return for these water rights, Waiahole Water 

Company paid certain specified monies and agreed to 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 

government road near Waiahole Bridge. In 1971, the lower 

pipeline was conveyed back to the McCandless interests, however 

the supplying of the 500, 000 gallons of water to the \Vaianu basin 

was to continue. 

It appears that any water rights that may have been conveyed 

to the State of Hawaii, in the purchase of McCandless lands in 

recent years, all pertain to rights to waters that might exist below 

the 450 foot elevation in Uwau and Waianu lands ofWaiahole 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 pw:nping, to 

- Waiahole 'runnel 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 effect, water development by anyone 

other than the Waiahole Irrigation Company must be below the 

450 foot elevation. 

Even were the water lease cancelled, extreme care must be 

exercised in water development in upper Waiahole Valley so that 

the water of Waiahole Tunnel is not taken inadvertantly. The 

discussion of dike formations and groundwater flows in Section A 

indicates how this would be possible. 

C-2. Upper Viaiahole Valley Development - Alternative I 

a. Surface Water from Waiahole Stream 

In the previous sections of this report it has been pointed 

out by the U. S. Geological Survey (Paper 1894) that Waiahole 

Strea.rn flowed 2. 3 mgd or better at the 250 foot elevation. 

This however, includes the water that Amfac pw:nped at the 

450 foot elevation. 

It is possible to construct an intake at the 450 foot spring 

and a diversion dam within Waiahole Strea.rn at elevation 

250 feet. This surface water intake system could provide 

24 



2. 2 mgd into the Waiahole Irrigation Water System with the 

remaining . 3 mgd being supplied by the surplus wat.er 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 \Vaiahole Valley Agricultural Park. Complete 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. 

b. Advantages 

(1) This system, although second in capital costs, wiil 

produce the least costly water as no pw:nping will be 

required. 

c ~ Disadvantages 

(1) This system v:ill remove all low flows from Vi'aiahole 

Stream and Waianu Streams so that at points in the 

stream bed where stream flows were once 1 7. 7 mgd 

and 5. 4 mgd in 1911, 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 precludes all 

possibilities of developing additional groundwater for 

sale by other agencies than the Hawaii Housing 

Authority. 

(4) Water development within Waiahole, therefore, cannot 

be maximized under this plan. 

( 5) This system would require the voiding of the State of 

Hawaii - Amfac lease for the pumped water at the 450 

foot level. 

We believe the disadvantages far outweigh the advantages 

of this system and therefore do not recommend this alternative 

for development of irrigation water in Waiahole Valley. 

C-3. Upper Waianu Valley Development - Aiternative 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"' maintenar1ce a.."1d operating costs would 

require water charges of 37 cents per 1, 000 gallons -0f 

water. The breakdown of these costs are provided in Appendix B. 
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b. Advantages 

(1) The only advantage this system would have is '(hat the 

need for a separate domestic system would bei 

eliminated. 

c. Disadvantages 

(1) Development of water by driving a tunnel in Waianu 

is the most expensive method of developing water. 

(2) Because records show little inflow along the stream 

below 650 foot elevation, it is believed the dike 

structure of the lower valley is very tight and will 

yield small flows to the tunnel. By the time that the 

dike system becomes productive, the new tunnel would 

have penetrated under the ex'isting Waiabole Ditch 

System and water would be taken from that higher 

tunnel. 

The cost and possible legal implications involved with 

this development alternative force us to disregard this system 

as a viable solution. 

C-4. Lower Waia110le Vall ent - Alternative III 

a. Pumped Water near Waiahole Bridge and ''rv!cCandlcss Water" Usage 

It is proposed to establish a pumping station at a point 

some 300 feet mauka of Farrington Highway from which 

2. 2 mgd of Waiahole stream flow will be puxnped into the 
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irrigation system each day. The . 5 mgd of the McCandless 

system 11rill be split near the 350 foot elevation in W:aianu so 

that approximately 200, 000 gpd can be filtered and ~hlori-

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

irrigate Waiahole 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 of the three Alternatives but 

produces the second lowest water charge for construction runor­

tization and operations because of the pumping charges. It is 

estimated that water charges for this system should be 24. 8 

cents per 1, 000 gallons. These figures are indicated herein­

after as Appendix C. 

b. 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 its lease of water at the 450 foot 

level. 

(4) The groundwater potential remains untouched. The sale 

of this groundwater for domestic purposes outside of 

Waiahole Valley can more than offset the additional 
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costs of pumping. As cost of future pumping increases, 

future increased domestic water income should 

continue to offset the pumping costs. 

· (5) This system does not change the stream environment 

of Waiahole Valley from its present status. 

(6) This system utilizes the "McCandless" source in Waianu 

for both domestic and irrigation purposes. 

(7) This system sets the stage for future domestic water 

development in upper Waiahole Valley by others, and 

provides a 2. 5 mgd irrigation system at the least 

capital expense to the Hawaii Housing Authority. 

c. Disadvantages 

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

capital recovery costs are lowest. Result is second 

lowest, rather than lowest water charges for 

construction a...rnortization and operating cost recovery. 

(2) Slight Chlorination (1 to 2 ppm) will be required at the 

pump station to counteract possible fungus affects found 

in water of the lower areas. 

The fact that this alternative requires the least capital 

cost, leaves the domestic water development potential of the 

upper valley 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 Waiahole Agricultural 

Park Subdivision. The preliminary layout of this ptoposed 

irrigation system is shown on a separate map of th~ 

Agricultural Park for Waiahole Valley. 
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D-1 General 

CH/1.PTER D 

SPECIAL CONSIDERATIONS 

Although the main thrust of this report is toward the development of 

a quantity of irrigation water for use within Waiahole Valley, certain 

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 responsibility in the control of 

streamflows in \Vairu11ole as the stream is not considered a 

navigable one. The Corps is, however; concerned with flood control 

and debris control of the stream. The Flood Plain Map for Waiahole 

indicates the 100 year storm flood level to be as high as to the 

70 foot elevation along the stream bed with a flow restriction at the 

Kamehameha Highway bridge. 

In our planning, we have considered the control weir, to be 

placed at the irrigation puinp station, to be sized for a volurnetric 

flow that will be greater than the capacity of the Kam Highway bridge. 

The pun1p 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 brush that 

overhang the banks to the point of empeding stream flow. The stream 

waterway should be kept clear so that full flow may be accomplished 

within the stream 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 environment of Kaneohe Bay near the mouth of Waiahole Stream. 

b. State Considerations 

No minimum stream flow value has been established for \Vaiahole 

Stream at this date. It is recognized, however, that complete 

stoppage of the stream flow would adversely affect the natural flora 

and fauna 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 true 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 true 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 ft. 

level 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 puinp 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 normal:rrianner. 

c. 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 distribution 

system results 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. 

d. Cost Considerations 

It should be noted that costs reflected in the Appendices of this 

report are based on today's prices. Prcjecting a May 1981 con­

struction start, adding an inflationary factor, and further adding 

the eA'isting preliminary planning contracts, the total 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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SOURCE 

Intake --
Trench 

APPENDIX A 

IRRIGATION SYSTEM - ALTERNATIVE I 

Construction Cost = $2,146,900 Say $2,147,000: 

10% Contingency 
10% Engineering and Administration 

TOTAL 

Item No. 

Excavation/Backfilla 30 

215,000~ 
215,000 c 

$2,577 ,000 

Unit 
Uni Cost 

C.Y. 80 

6" ¢ D. I. Pipe a 100 L. F. 12 

Pipinq (from existing ~ump station to 1.0 MG Reservoir) 

12" ¢ D. I. Pipeb 5' 150 L.F. 100 

8" ¢ D. I. Pipe b 3,230 L. F. 40 

Valves L. s. 

Dam L.S. 

DISTRIBUTION 

Piping (Distribution Svstem) 

Cost 

$ 2,400 

1,200 

515,000 

129,200 

10,000 

100,000 

$757 ,800 

Trench Exe a vat ion/Bae kfi 11 8,300 c. y. 40 $332,000 

6" ¢ A.C. Pipe 6,800 l. F. 

8" ¢ A.C. Pipe 8,480 L. F. 

12" ¢ A.C. Pipe 10, 900 L. F. 

F.H. sembly 50 Each 

6" Gate Valve 5 Each 

8" Gate Valve 6 Each 

12" Gate Valve 15 Each 

8 Piping from existing weir box to 0.1 MG reservoir. 
blnclude cost for trench excavation/backfill. 

8 54 ,400 

12 101,800 

2,000 

500 

800 

l,500 

239,800 

100,000 

2,500 

4,800 

22,500 

$857,800 
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APPENDIX A 

Alternative I 
(Continued) 

No. 

S-TORAGE 

1.0 MG Reservoir 

0.1 

Fine Grading/Compaction 

Sand/Gravel 

Foundation/Concrete 

1,000,000 Gallon Steel Tank 

Sandblasting/Paint, Interior 

Sandblasting/Paint, Exterior 

Float Controls/Wiring 

Access Road/Fencing 

MG Reservoir 

Fine Grading/Compaction 

Sand/Gravel 

Foundation/Concrete 

100 ,000 Ga 11 on Steel Tank 

Sandblasting/Paint, Interior 

Sandblasting/Paint, terior 

oat Controls/Wiring 

Access Road/Fencing 

130 

20 

1 

12,000 

12,000 

l 

18 

8 

l 

2,900 

2,900 

1 

Unit 

L.S. 

C.Y. 

c. y. 

Each 

S.F. 

S.F. 

Set 

L.S. 

L.S. 

C.Y. 

c. y. 

Each 

S.F. 

S.F. 

Set 

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 

$ 50,000 

3,900 

8,000 

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 

$2,146,900 
~~-------::::== 

COMMENTS: 0.9 MGD will be obtained from existing Amfac pumping station, 
1.3 MGD from new Waiahole Stream dam, additional 0.3 MGD from 
existing weir box. 
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APPENDIX A 
(Continued) 

RECOVERY OF CONSTRUCT! ON, OPERA TI NG AND MAI NTEN.~NCE cos1s 

~I. Capital Cost 

Source: 

Intake 

Distribution: 

Piping 

Storage: 

1.0 MG Reservoir 

0.1 MG Reservoir 

Total 

$ 757,800 

857,800 

411, 900 

119,400 

$2,146,900 

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

= $2,146,900 (0.08386) = $180,000/year 

II. Operating 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 

Ill. Total Annual Cost 

Capital Recovery Cost 

Operating/~aintenance Cost 

Total Annual Cost 

IV. At 2.5 MGD 

204,000 
~2 ~, s=o~o~. o=oo-x~3~6~o 

$ 180,000 
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APPEND! X B 

IRRIGATION SYSTEM - ALTERNATIVE II 

Construction Cost = $3,703,300 Say $3,703,000-". 

io;; Contingency 370, 000 . 
10% Engineering and Administration 370,000 ~ 

TOTAL $4,443,000 

Unit 
Item No. Unit Cost 

SOURCE 

Tunnel 

Mobilization/Demobilization l.S. 

Tunnel Driving 2,000 L. F. 800 

Concrete Lining 100 L. F. 1,000 

12" ¢ D. I. Pipe a 1,900 L.F. 70 

Bulkhead L.S. 

DISTRIBUTION 

Piping (from tunne 1 to LO MG Reservoir) 

12" ¢ D. l. Pipe a 2,000 l. F. 100 

Piping (from existina weir box to tunne 1 ) 

6" ¢ D.L Pipe a 
1,100 L. F. 33 

Piping (Distribution System) 

Trench Excavation/Backfill 11,400 CL 40 

6" ¢ A. C. Pipe 2,820 L. F. 8 

8" ¢ A. C. Pipe 10' 200 L.F. 12 

12" ¢ A.C. Pipe 13 ,820 L. F. 22 

F.H. Assembly 50 Each 

6" Gate Valve 9 Each 500 

8" Gate Valve 5 Each 800 

12" Gate Valve l3 Each 1 , 

a. 
,_r:::;.:~e c:c:s: ~ trer:c'l exc:-/C~ ~ ::""- ''.::_;:('. ~' 4 11 

. . . 

Cost 

$ 60,000 

1,600,000 

100,000 

133,000 

10,000 

$1,903,000 

$ 200,000 

36,000 

456,000 

22,560 

122,400 

304,040 

100,000 

4,500 

4,000 

_19 ,'i_O_Q 
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APPENDIX 8 

Alternative I I 
(Continued) 

~ 

Unit 
Item No. Unit Cost Cost --· 

s-TORAGE 

1.0 MG Reservoir 

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

Sand/Gravel 130 C.Y. 30 3,900 

Foundation/Concrete 20 c. y. 400 8,000 

1,000,000 Gallon Steel Tank 1 Each 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 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 c. y. 400 3,200 

100,000 Gallon Steel Tank l Each 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 Controls/Wiring 1 Set 5,000 5,000 

Access Road/Fencing L. s. 20,000 

$ 119,400 

TOTAL $3,703,300 
== 

COMMENTS: 2.2 MGD wi 11 be obtained from new water tunnel , additional 
0.3 MGD from existing weir box. 
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APPENDIX B 
(Continued) 

RECOVERY OF CONSTRUCTION, OPERATING AND MAINTENANCE CO'.AS 

~• J. Ca pi ta 1 Cost 

Source: 

Tunnel 

Distribution: 

Piping 

Storage: 

1.0 MG Reservoir 

0.1 MG Reservoir 

Total 

$1,903,000 

1,269,000 

411, 900 

119,400 

$3,703,300 

Capital recovery = $3,703,300 (crf-85;-40) = $3,703,300 (0.08386) 

= $310,559/year 

I!. Operating and Maintenance Cost 

Maintenance Costs 

Labor 

(1) Man@ $1,200/rnonth 

(1) Vehicle @ $300/rnonth 

Repairs and preventative 
maintenance hardware 

Say $310,600 

$ 14,400/year 

3,600/year 

$ 18,000/year 

$500/month 6,000/year 

Ill. 1 Ann ua 1 Cost 

Capital Recovery Cost 

Operating/~aintenance Cost 

Total knnual Cost 

IV. At 2.5 MGD 

Total $ 24,000/year 

$ 310,600 

24,000 

$ 334,600 

334~600 
2,500,000 x 360 

= $0.372/1,000 aa11ons 
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APPENDIX C 

IRRIGATION SYSTEM - ALTERNATIVE Ill 

Construction Cost ~ $1,512,400 Say $1,512,000-:-

10% Contingency 
10% Engineering and Administration 

Item No. Unit 

SOURCE 

151,000-
151,000' 

$1,814,000 

Unit 
Cost 

Intake (Piping from existing weir box to 0.1 MG Reservoir) 

Trench Excavation/Backfill 30 

6" ¢ D. l. Pipe 100 

Intake (Pumping station @ Waiahole Stream) 

Intake Structure 

Pump (2,000 gpm), Valves 

Reduced Voltage Starter 

Electrical Service to Site 

Chlorinator 

DISTRIBUTION 

Pi pi no (Distribution Sys tern) 

Trench Excavation/Backfill 

6" ¢ A.C. Pipe 

8" ¢ A.C. Pipe 

12" ¢ A. C. Pipe 

F. H. Assembly 

6" Gate Valve 

8" Gate Valve 

12" Gate Valve 

C-1 

2 

2 

2 

8,500 

9,600 

8,200 

9,900 

50 

8 

5 

11 

C.Y. 

l.F. 

L.S. 

Each 

Each 

L.S. 

Each 

C.Y. 

L. F, 

l. F. 

LF. 

ch 

Each 

Each 

Each 

80 

12 

20,000 

9,000 

8,000 

40 

8 

12 

22 

2,000 

500 

800 

1,500 

Cost 

$ 2,400 

1,200 

36,000 

40,000 

18,000 

10,000 

16,000 

$123,600 

$340,000 

76,800 

98,400 

217,800 

100, 000 

4,000 

4,000 

16,500 

$857,500 



APPENDIX C 

Alternative I I I 
(Continued) 

~ 

Unit ~ 

Item No. Unit Cost ' Cost 

S'fORAGE 

1.0 MG Reservoir 

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

Sand/Grave 1 130 C,Y, 30 3,900 

Foundation/Concrete 20 C.Y. 400 8,000 

1,000,000 Gallon Steel Tank 1 Each 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 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 C.Y. 400 3,200 

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

Sandblasting/Paint, Interior 2,900 S.F. 4.10 ll ,890 

Sandblasting/Paint, Exterior 2,900 S.F. 2.90 8,410 

Float Controls/Wi ng 1 Set 5,000 5,000 

Access Road/Fencing L .S. 

$ 119)400 

TOTAL $1,512,400 

COM~~ENTS: 2. 2 MGD wi 11 be pumped from Waiahole Stream~ additional 0.3 MGD 
from existing weir box. 
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APPENDIX C 
(Continued) 

RECOVERY OF CONSTRUCTION, OPERATING AND MAINTENANCE COSJS 

I. Ca pi ta l Cost 

Source: 

Intake Piping $ 3,600 

Intake Pumping Station 62,000 + $58,000a 

Distribution: 

Piping 

Storage: 

1.0 MG Reservoir 

0.1 MG Reservoir 

857,500 

411,900 

-~1~19,400 

$1,454,400 + $58,000 = $1,512,400 

Capital recovery= $1,454,400 (crf-8%-40) 

= $ 121,966 Say 

= $1,454,400 (0.08386) 

$122,000 

Capital recovery for pump/valves and starter = $58,000 (crf-8%-20) 

$5,900 = $58,000 (0.10185) = $5,907 Say 

Il. Operating and Maintenance Cost 

Pumping Cost 

Assume 2.2 MGD @ TOH of 250' 

($0.25/MG-ft.) (2.2) (250) = $137.50/day 

Maintenance Costs 

Labor 

(2) Men@ $1,200/month 

(1) Vehicle @ $300/month 

Repairs and preventative maintenance, hardware 
$1,000/month 

Total 

Chlorine Cost 

a$58,000 for pump/valves and starter. 

C-3 

$49,500/year 

$28,800/year 

~600/year 

$32 ,400/year 

12 ,000/year 

$44 ,400/year 

$ 1,500/year 
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APPEND! X C 
Recovery of Construction, Operating and Maintenance Costs 

(Continued) 

III. Replacement Cost for Pump/Valve and Starter 

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

Capital recovery for 20 years 

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

IV. Total Annual Cost (First 20 years) 

Capital Recovery Cost 

Operating/Maintenance Cost 

Chlorine Cost 

Capital Recovery Cost for Pump/Valves 

Pump Operation Cost 

Total Annual Cost 

at 2.5 MGD 

$122,000 

44,400 

1,500 

5,900 

49,500 

$223,300 

223,300 
2,500,000 x 360 = $0.248/1,000 oallons for first 20~rs _ 

V. Total Annual Cost (Second 20 years) 

Capital Recovery Cost 

Operating/Maintenance Cost 

Chlorine Cost 

Capital Recovery Cost for Pump/Valves 

$122,000 

44,400 

1,500 

27,500 

Pump Operation Cost 

at 2.5 MGD 

49,500 

Total Annual Cost $244,900 
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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 . 

TOTAL $770 ,000 

Unit 
Item No. Unit Cost Cost 

SOURCE --
Intake 

f' 

Trench Excavation/Backfill 940 C.Y. 80 $ 75,200 

6" ¢ D.I. Pipe 3,600 L. F. 12 43,200 

$118 ,400 

DISTRIBUTION 

Piping 

Trench Excavation/Backfill 5,900 C.Y. 40 $236,000 

2" ¢ PVC Pipe 8,000 L. F. 3.50 28,000 

2-1/2" ¢ PVC Pipe 6,800 L. F. 4 27,200 

3" ¢ PVC Pipe 500 LF. 5 2,500 

4" ¢ A.C. Pipe 7, 100 L.F. 6 42,600 

6" ¢ A.C. Pipe 3,900 L.F. 8 31,200 

2" Valve 6 Each 150 900 

1/2" Valve 6 Each 200 1,200 

Valve 1 Each 300 300 

4" Valve 4 Each 350 1,400 

Valve 4 Each 500 2,000 

$373,300 

D-1 



APPENDIX D 
Domestic Water System 

(Continued) 
~ 

Unit 
Item No. Unit Cost Cost 

S!ORAGE 

0.1 MG Reservoir 

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

Sand/Gravel 18 C.Y. 50 900 

Foundation/Concrete 8 c. y. 400 3,200 

100,000 Gallon Steel Tank 1 Each 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 LS. 20,000 

Filter 2 Each 10,000 20,000 

Standby Chlorinator 1 Each 10,000 _l_Q_,000 

$149,400 

TOTAL l 100 
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ABSTRACT 

It was the charge of Environment Capital Hanagers, 
and reveal the economic elements of impact by the 
Waiahole Valley Agricultural Park in terms of the costs 
the public. 

Inc. to explore 
development of 
and benefits to 

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

Present Value of BENEFITS $ 49,385,892 

Present Value of COSTS $ 20,417,335 

NET PRESENT VALUE $ 28,968,557 

Investigations of the indirect impacts also pointed to 

deri~Je.d benefits outweighing the incrernental costs associated with the 

development. 

l 
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Cllili\T ONE 
DJ IZECT BENEFIT-COST M/\LYSIS 

JllSCOUNTEll PIZESENT VALUE OF CASH FLOWS 

WAJAllOLE VALLEY ACIUCULTUHAL PARK 

Residunl Value of 
Ar,. Park 

$11,910,013 

Upper Valley Water 
$ 3,593,000 

Incremental 
Excise Tax Collectio 

$6, 402, 225 

Var. Agric~ Lease 

$25,577,256 

Maintenance Reserve! 
$ 2,907,880 

FHmA Repayments 
$ 4,124,983 

Bond Repayments 

$8,384,472 

I 
~;-s_e __ A_f_J_i_c --_~ S 1 -=t 3 3 q 5 

____ ,_._a_s_e----R-e--s--1-. n-_ -.-$-5_6_' -:--·-· --'' 

CIP - Water Develo; rrent 
$3,600,000 

cos:s 

($49,385,892) ($20,1;)7,3:15) 

BENEFIT-CCST RATIO: 2~42 : 1 

Source Environment Capital Mana~ers. Inc. 
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1. INTRODUCTION 

In November 1977 the State of Hawaii, through its Hawaii Housing 
Authority, purchased some 600 acres within Waiahole Valley from the 
Marks Estate. The Governor announced that the State would establish an 
Agricultural Park with the following objectives: 

1. The expansion of agricultural potential within the State. 

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

3. The development and conservation of water resources} and 

4~ 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 Hawaii 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 Honolulu, and its 
Citizenry. It is the charge of Environment Capital Managers Inc., to 
explore and reveal the econonic elements of impact by the development of 
Waiahole Valley Agricultural Park in terns of the costs and benefits to 
the public. 

Many of the benefits 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 qualitati>le measures. The quantifiable elements are 
important identifiable contributions and deductions from the economic 
base and reveal the monetary inpact on the individual taxpayer~ 

Nevertheless the non-quantifiable elements may also be important. The 
reader will be made cognizant of the degree of accuracy of the 
measurements as 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 economic justification for significant public exper~ditures. 

The potential financial burden of roads, schools, sewers,, water artd 
other public facilities if increased as a result of a new development 
should be offset by front that development. The benefit-cost 
analysis identified and values the gains and losses to affected groups 
and the community at large of a particular course of action. 
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The use of benefit-cost analysis as a decision tool may suggest 
some predetermined standard to which the results may be compared, thus 
leading to a correct decision. Generally this is not the case. 
Experience provided by public projects suggest that measurable benefits 
should exceed measurable cost. The general rule adopted is that 
projects require a Benefit-Cost ratio greater than unity for acceptance, 
however, a margin is 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 upon Dr. Frank Scott'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 Waiahole Valley 
Agricultural Park, as shown in Table l, is approximately $16 million. 
Sources of funding for the development are found in Table 2. If the data 
should change, this would also materially affect the conclusions reached 
in our analysis. 
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TABLE 1 

ESTIHATED COST OF DEVELOPHENT 

WAIAHOLE VALLEY AGRICULTURAL PARK 

Land Purchase $ 6,000,000 

Consultants, Attorneys, etc. 488,600 

Development Construction Cost 

Roadway Improvements $ 2,970,000 

Drainage Improvements 1,353,000 

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 

I 

L 
Total Estimated Development Cost 9,211,400 

Contingency-Project/General 300,000 

TOTAL ESTll'~\TED COST $ 16,000,000 

I 
Source: Calvin Ki8 & Associatest December 1981 

l .. 
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TABLE 2 

SOURCES OF FINANCING 

WAIAHOLE VALLEY ACRICULTURAL PARK 

State of Hawaii 

1. Government General Obligation Bond Issue 

November 1977 - 20 years @ 5-7 /8% 

(Interest Payments: $381,875/year 
Prfocipal Repayment (Nov, 1997): $6,500,000) 

2. Capital Improvement Project Appropriation 

Water Development (no interest, no repayment) 

3. Agricultural Park Development 

(no interest, no repayment) 

Home Administration 

1. Farmer Home Administration Loan(s) 

January, 1982 - 40 years @ 5% 

(Principal and Interest Repaycent: $349,669/year) 

FUNDS i\VAILABLE 

Source: Hawaii Housing Authority, December 1981 

7 

$ 6,500,000 

3,600,000 

1,400,000 

4,500,000 

$16,000,000 
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II. TIME FRAME AND DISCOUNTING METHODOLOGY 

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

These benefits and costs were measured over the period November 
1977 to December 2036 to reflect the 55 year term of agricultural leases 
effective for calendar 1982. The cash flows were discounted to January 
1, 1982 values at 5-7/8 per cent to represent 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 
accomplished via bonding will generally carry with it tax-exe1npt status 
and accordingly a lower rate of interest~ 

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

The discounting technique is best illustrated through an example. 
If $1 were invested at a return of 5-7 /8 %, compounded annually, it 
would be worth $1.77 ten years hence. Conversely, it is true that at 
5-7 /8% rate of return the $L 77 received ten years hence is worth only 
$1. 00 today. 

III. IMPACT ANALYSIS 

The benefits and costs measured are those tangible~ measurable 
changes that impact on the State of Hawaii, City and County of Honolulu~ 
and its Citizenry. 

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

The major of the ect will be on the State government and 
the populace of the entire State~ Nevertheless there will be some 
inp2ct on the City and of Honolulu and its The 
measurable items for the City and are limited to those that could 
be direct traced to Waiahole Valley .Agricultural Park. 

The approach in this study is multi-stage. 

8 
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A. DIRECT IHPACTS STATE OF HAWAII 

The direct costs and benefits accruing to the State from Waiahole 
Valley Agricultural Park are cornpared. These are readily quantifiable 
changes, primarily those attributable to agricultural development. 
Tables 3 and 4 present the discounted present values of such cash 
outflows (costs) and cash inflows (benefits). The results are 
summarized in Chart 1, indicating a very positive 2.42 to 1 benefit-cost 
ratio. 
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TABLE THREE 

DISCOUNTED PRESENT VALUE OF CASH OUTFLOWS 
TO 1 JANUARY, 1982 

WAIAHOLE 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 (Prine + Int.) 
Discounted Present Value ..•......•.•.......... $ 4,124,983 

2. State of Hawaii General Obligation Bond Issue 
$6.5 million ; November 1977 for 20yrs @ 5.875% 
Repayment : $ 381,875/yr (Interest) 

$6,500,000 (Principal : 1997) 
Discounted Present Value •.•..••......•...•.•.. $ 8,384,472 

3. State of Hawaii Appropriations 
$3.6 million CIP - Water Development 
$1.4 million Ag. Park Development Fund 
Appropriated June, 1979 
No repayment, Non-interest bearing 
Discounted Present Value ..•.•....•••....•..... $ 5,000,000 

4. Maintenance & Refurbishment Reserve!) 

Source 

Notes 

2%/annum of Infrastructure Dev. Costs 
2% * $ 9,211,400 = $ 184,228/yr Reserve 
Discounted Present Value .....••...••....•..... $ 2,907,880 

DISCOUNTED PRESENT VALUE OF 
C.ASH OUTFLOWS -~- TOT .. .\L 

Environment Capital Managers j Inc. 

l) This is not a direct cost , but as the maintenance of 
infrastructure within State tural Parks is borne by the 
State, a reserve was estat1ishe<l to fill an otherwise void. 

11 
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TABLE FOUR 

DISCOUNTED PRESENT VALUE OF CASH INFLOWS 
TO JANUARY, 1982 

WAIAHOLE VALLEY AGRICULTURAL PARK 

CASH INFLOWS (BENEFITS) 

le Residential Lease Income 
59 house lots @ $500/yr first 15yrs 

$650/yr next 10yrs1) 
$650/yr next 30yrs 

Discounted Present Value ....•..••......•••.... $ 569,448 

2. Agricultural Base Lease Income 
403.7 acres@ $100/acre/yr first 25yrs 1) 

$100/acre/yr next 30yrs 
Discounted Present Value ··~··~·••••G··~·~····· $ 1;333,950 

3. Agricultural Variable Lease Income 
3% of 30% of Previous Yr's Gross I~Jome 
• 0.9% of $ 8,083,375/yr for 1982 
Discounted Present Value .••...........•.•...•• $ 25,577,256 

4. Incremental Excise Tax Collection 
3

) 
~% of Incremental Gross Income 
• ~% of 40% of $8,083,375 in 1981 terms 
Discounted Present Value •.•...•............... $ 6,402,225 

5. Value of Upper Valley Water Supply 4) 
Estimated Unimproved Sales Price .••••••.•.•••. $ 3,593,000 

6. Residual Value of Property (@ 2036) S) 
Net Income •...•.... $ 33,014,593 
Capitalized @ ..... 8.333 
Estimated Value $275 1 110~603 
Discounted Present Value ...............•.•...• $ ll,910,013 

Source Environnent 

DISCOl:NTED PRESENT VALUE OF 
C.::\.SH OUTFLO\.JS -- TOTAL 

1 Inc. 

12 
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Notes to Table Four : 

1) At the end of the 25th and 40th years of the lease , 
renegotiation would establish new base lease rents. This analysis 
conservatively assumes no increases in base lease rentse 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 million. 

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 iinproving 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 40% of 320 arable acres). This does not take into account 
the possibility of multi-cropping which would increase gross 
revenues. Excise tax on agricultural produce is collected @ ~% of 
Gross Revenue. 

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

5) All leases are scheduled to expire in 2036. The estinated value 
of the property (zoned prinarily as agricultural lands) is based on 
the conventional capitalization of earnings principle. 
Earnings (net cash flow) in 2036 are projected to be $ 33,014,593. 
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 projection is 
12% ,consistent with the projected inflation rate. This yields a 
capitalization rate of 8~333 times earnings~ 
Note that the lower the cost of capital, the higher the 
capitalization rate and the higher the projected sales price 
(value). ~ 
Of course, the future sales price may be much higher if other than 
agricultural use is intended~ 

13 
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B. INDIRECT IMPACTS STATE OF HAWAII 

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

The initial approach 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 Waiahole Valley Agricultural Park. 

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

The flow of funds from the Waiahole 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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TABLE 5 

ST1\TE OF Pi.AWAI I OPERATING REVENUES 

FISCAL YEiili ENDING 

JUNE 30, 1980 

Sources FY80 

Taxes 

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 

Federal Grants-in-Aid 374,405,122 

Revenues from other Agencies 1,745,250 

Rents, Royalties & Land Income 86,849,056 

Earnings - General Departments 97,798,377 

- Public Service Enterprises 76,783,850 

Repayment Debt Cost: Counties 150,747 

Interest Earned 657,300 

Miscellaneous 54,354,894 

TOT/\.L $ 1,760,186,829 

Source: Government in Hawaii: A Handbook of Financial Statistics~ 
1981 (Tax Foundation of !iawaii), pl9. 
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Notes to Table 5 (Definitions) 

2. 

The General Excise Tax is charged " ... on gross income, gross 
receipts, on gross proceeds of all business activities at the 
following rates: 0~5% on wholesaling, intermediary services, 
manufacturing~ producing, canning and blind> deaf, or totally 
disabled perso11s; .15% on insurance solicitors; 4% on retail 
sales of goods, services and other activities." 

Specific Excises - includes: 

- Use Tax is 11 
••• on tangible personal property imported or 

purchased from an unlicensed seller. Rates are 0.5% on 
goods imported for resale; 4% on all other imports." 

- Highway Use Fuel Tax is 8.Sc per Gallon, Agricultural 
equipment refunds for off-highway use granted. 

- Liquor Tax is 11 
••• on dealers at 20% of wholesale prices.n 

- Tobacco Tax is " ..• on wholesalers at 40% of wholesale prices 
of all tobacco products.'' 

- Insurance Premium Tax is 11 .~.in lieu of General Excise and net 
income tax, on gross premiums as follows: life insurance 1~918% 
for domestic and 3.197% for foreign firms; surplus lines broker, 
4.68%; casualty and other insurance 2.9647% for domestic and 
4. 2824% for foreign f iriils,, Cash surre11der values not deductible. 
Ocean marine insurance 0.8775% of gross underwriting profits. 11 

- Public Service Cowpany Tax is 11 ~~-0n public utility gross 
income at graduated rates based on ratio of net to gross 
incone~ :!'1inimum rate, 5~885%; naxinumi 8~2% except that land 
carriers are taxed at 5.35%* Utilities are exempt from general 
excise and property tax. Airlines) motor carriers, coomon 
carriers by water, and contract carriers taxed at 4% of gross . ., 
incorne. · 

3~ Incone Tax - corporate and indiv~idual -- the individual rates are 
numerous, the corporate rates are 5.85% on net income up to 
$25,000.00 and 6,435% over $25,000.00. 

4. Other Taxes> Licences, PerT:"lits to include: 

Inheritance and Estate tax is 11 
••• on shares of net estates 

having situs in Hawaii~l! 

- Conveyance Tax is n~ .. on actual and full consideration paid for 
the transfer of realty, including leases and subleases, a tax 
of Sc per $100 is inposcd. i'iinimum tax on each transaction is 
$1.00," 

16 
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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 resulting from the development of Waiahole Valley 
Agricultural Park. The primary sources of benefits and costs to the 
State are treated in the "Direct Impact 11 section. However, part of the 
development plan for Waiahole Valley Agricultural Park includes 
providing rural housing lots for 35 families. The State has already 
expressed that first preference shall go to the local Waiahole-Waikane 
residents desiring to relocate within the park. This raises the problem 
of how to treat these 35 11new11 families in our analysis. If they are 
considered to be a population transfer within the area (most likely), 
then our task is simplified. 

1. General Excise Tax Collections: The incremental ~% 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 collections: 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: 
operators is difficult to determine. 
by each farmer as a result of the 
contribute to the economic base of 

the tax rate of individual farm 
The incremental revenues generated 
development are taxable and thus 
the State. Based on Dr. Scott's 

projected revenues frorn agriculture, this would represent a significant 
tax flow into State revenues. 

This development will also create er.iployment in the construction 
industries, and other sectors supplying the agriculture and construction 
industries. The incremental tax revenues generated on such payrolls is 
another positive 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/family income level (1978 per capita income was $10,903): 
income tax collected by the State would be approximately $663/farnily 
(with four exemptions clairned) based on 1979 tax rates equals $23, 205 
(this amount would increase each year in line with the increase in 
income levels). 

3. Land Incom.c: Lease rents treated in nDIRECT Il:-iP1\CT11 section. 

4. State Fuel Tax Collections: collected at 8.Sc/gallon. 
Increased agricultur,;11 activity would result in increased fuel 
consumption in the area and thus in a positive benefit to State 
revenues. The addition of 35 11 nctv 11 families would conservatively add 35 
new vehicles to the area at 581 gallons/vehicle/year equals $1,728/year. 
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TABLE 6 

STATE OF HAWAII 
OPERATING EXPENDITURES 

FISCAL YEAR ENDED 
JUNE 30, 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 

Retirenent and Pensions 

Employees' liealth and Hospital Insurance 

Unemployment Compensation 

Grants-in-Aid to Counties 

Urban Redevelopment and Housing 

Miscellaneous 

Cash Capital Inprovernents 

TOTAL 

$ 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 

Source: Government in Hawaii: A Handbook of Financial Statistics, 
1981. (Tax Foundation of Hawaii) p .. 45 
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5 § Other Revenues: Plans for the development of Waiahole Valley 
Agricultural Park include adding infrastructural improvements~ The 
construction cost of this is estirnated at approximately $7. 5 million. 
Construction contracts with the State generally carry a tax exempt 
status, thus no direct excise tax would be generated. However, the 
indirect benefits may be sizeable. The purchase of raw materialsJ 
construction payroll, etc~ 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 costs 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 into 
schools in the area would not result in any cost to the State. The 
enrollment 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 schoolsG 

SUMMARY 

Any "indirect" costs (not covered specifically elsewhere) to the 
State would be by far outweighed by "indirectu benefits accruing the 
State. This would only serve to increase the benefit-cost ratio for the 
State of Hawaii. 
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C. INDIRECT H1PACTS ON THE CITY AND COUNTY OF HONOLULU 

As Waiahole Valley is situated on Oahu, 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 costs may be incurred in areas such as public safety. 

Similar to the analysis performed for the State of Hawaii, we may 
trace possible cost and benefit flo\vs by examining the sources and 
application of the City and County's funds. 

A revie\v of each revenue source sheds light on possible benefits 
the City and County may receive from the development of Waiahole Valley 
Agricultural Park. 

1. Real Property Tax: "Assessments at 60% of uFair Market Value"& 
A maximum $12,000 home exemption is granted (maximum of $24 ,000 for 
persons over 60 and $30,000 for those over 70). Higher rate levied on 
land than on building for property classed unimproved residential, 
hotel-apartment, industrial and commercial; single rate levied on 
property classed improved residential, agricultural and conservation." 
(Source: Government in Hawaii, 1979, Tax Foundation of Hawaii, p. 32). 
Distribution is to the County General Fund. 

Impact: The incremental increase in real property tax revenues arising 
from the development of Waiahole 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 sites would yield increased property tax revenues to the 
City and County - a positive benefit of undeterminable magnitude. 

2~ Public Utilities Franchise Tax: On gross operating income of 
certain public utilities at 2~5% rate and distributed to County Highway 
Funds. 

Impact: There will 
consumed, resulting in 
to greater tax revenue 

be a nominal increase in incremental energy 
higher revenues to the utility companies and thus 
to the county. 

3. Fuel Tax: On distributors at 12.0¢/gallon in Honolulu for 
high';.Yay use (includes 8.5¢ state except LPG at 2/3 of rate. Off 
high,way rates for diesel) LPG and aviation fuel at 12¢/gallon. County 
Fuel Tax (3.5¢/gallon) distributed to Hightvay Fund. 

lwpact: Positive benefgit to and County of Honolulu of 3.5¢ * 581g 
* 35 cars = $712 plus increased agricultural fuel consumption. 
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4. Motor Vehicle Weight Tax: In 1978, this was 1.5¢/lb. for 
commercial vehicles and 0.75¢/lb. for passenger vehicles, with a minimum 
of $12/vehicle. Average weight tax is $24.09 per vehicle. 

Impact: Positive benefit to City and County of Honolulu. 35 @ $24.09 
$842/yr. plus increase in commercial/agricultural vehicles. 

5. Licences and Pennits: Nominal positive benefit expected. 

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

Impact: l\.s State General Excise Tax receipts are projected to 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 Services, Fines, and Forfeits, Miscellaneous: The 
remaining sources of funds to 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 responsibility for maintenance of 
infrastructure within the Waiahole Valley Agricultural Park (an annual 
reserve was set up for this purpose under DIRECT IHPACTS - STATE OF 
HAWAII). This leaves the City and County responsible only for the 
necessary incremental public safety protection. 

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

Discussion with Mr. Sathre, a police department research analyst, 
suggested 2.5 police per 1,000 resident population. Hr. Sathre 
indicated that developr:1ent of h'ai0hole Valley Agricultural Park would 
not result in additional police protection being required. This 
conclusion was based on a declining Windward population and the level of 
development planned for Waiahole Agricultural Park. 

The cost of fire protection is a function of response time to an 
emergency call. Discussions with Major Stanley Tom, Fire Chief for the 
City und County of Honolulu indicated a State standard of five minutes 
or less to reach the scene of an emergency. 1'1aj or Tom indicated prior 

21 



r 

I 
' 

experience of four to 
station to the Waiahole 

five minute response times from Kahaluu fire 
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 Couni:y of Honolulu. 

SUMMARY: 

If we assume the State has responsiblities for maintaining 
infrastructure (roadways, lighting, etc.) within Waiahole 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 econornic base of the City and County of Honolulu, and further 
increase our projected Benefit-Cost ratio. 

22 
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FLORA AND FAUNA SURVEY OF THE 

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. Kamehameha 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 project site. These lands were 

identified mainly through the use of soils and land classification maps. In 

addition, three other sites were surveyed in detail: the proposed pump site 

behind the former Waiahole 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 beyond 

the proposed reservoir site. All lands presently under cultivation, including 

present road·ways, and the perimeter or fringe area surrounding the project site 

were not surveyed in detail. All wild or feral ani1nals encountered were included 

in this report. 

Towards these ends, several tvalk-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 v;ere then identified and reconnoiterede 

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 primary 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 Waiahole Stream 

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

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

and monkeypod (Samanea ~) 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. Dense 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 Waiahole Valley Road, the 

vegetation becomes denser and trees predominate. The vegetation type through 

the remainder of the project area along hTaianu and Waiahole Stream can be des ... 

cribed as a mixed forest. The predominant species include mango, Java plum and 

hau. Often the hau forms impenetrable stands. Albizia, monkeypod, umbrella 

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

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

of white ginger (Hedvchium coronarium), yellow ginger (!!a flavescens), laua 1 e 

(Microsorium scolopendrium), basketgrass (Oplismenus hirtellus), Cyclosorus 

parasiticus1, 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) 

can be found, 

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

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

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

Hvdnocarpus, Brazilian plum (Eugenia dombeyi) and bamboo (Phvllostachys sp.). 

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

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. Umbrella tree 

is the dominant tree species 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, 

Java plum, hau, guava and small-flowered 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 slopes 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 open-canopied forest of umbrella 

tree, hala, Java plum and mango. Broo1nsedge is the dominant ground cover~ Exotic 

species also dominate the lower western slopes of the valley but the floristics 

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

tree species include mango, albizia, guava, strawberry guava (Psidium cattleianum) 

and ironwood (~~ eqisetifolia). Koa (Acacia ~), uluhe (Dicranopteris 

linearis), ie'ie (Freycinetia arborea) and hala represent the vestiges of the 



-4-

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 kuahiwi 

(Zingiber zerumbet) and pi'oi (Dioscorea bulbifera) are also common in the ravines. 

Planted groves of feathery bamboo (Bambusa vulgaris) are scattered on these lower 

slopes. In addition, planted groves of lemon-scented gum, paper bark, swamp 

mahogany (Eucalyptus robusta), 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, 

srr.all-flotvered vitex and guava are common on the ridges. Brooms edge is the dominant 

ground cover. The trees increase in stature toward the ravine floors where they 

form a mixed forest. Occasionally, 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~ :t--1any of the most common 

plants are those with edible fruits. These include breadfruit (Artocarpus altilis), 

lychee (Litchi chinensis), coconut (~ nucifera), avocado (Persea americana), 

tangerine (Citrus reticulata), banana (~ x paradisiaca) as well as the previously 

mentioned mango and Java plum. Common ornamentals include Moreton Bay fig (~ 

macrophvlla), pua-kenikeni (Fagraea berteriana), areca (Chrysalidocarpus lutescens), 

tiare (Gardenia taitensis), plurneria (Plumeria obtusa, P. ~and hybrids), 

shell ginger (Catirnbium speciosum), red ginger (Alpinia purpurata), croton 

(Codiaeum variegatum var. pictum) and ti (Cordvline terrninalis and vars.). 
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Along the fringes of agricultural fields, in fallow areas and along road-

ways, several wayside species are cororoon. These include Hilo grass (Paspalum 

conjugatum), sensitive plant (Mimosa pudica var. unijuga), thimble berry (~ 

rosaefolius), maile pilau (Padaeria"foetida), spiny amaranth (Amaranthus 

spinosu~ and Jamaica vervain (Stachytarpheta iamaicensis). In addition, koa 

haole (Leucaena leucocephala) and paragrass are abundant in certain areas. 

Pump Site 

The proposed Pump Site, situated behind the former Waiahole Poi Factory, 

is bounded by Waiahole Valley Road and Waiahole Stream and is 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, many species found in the proposed Pump 

Site are not recorded in the Cultivated Areas section-

The vegetation consist of several cultivated species and numerous adventives. 

Avocado, mango, coconut, banana, monkeypod, ti, papaya (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), dryrnaria (Drvmaria cordata) and 

sensitive plant. Paragrass, Spanish clover (Desmodium ~), slender mimosa 

(Desmanthus virgatus) and koa haole are cornrnon 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 (Dicranopteris 

linearis), the dominant species, forms a dense, nearly complete cover over much 
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of the site. Fe;;v 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, pamoho. Along the roadside, pamoho, 

shoebutton ardisia, Roster's curse (Clidemia hirta) and lantana (Lantana camara) 

r- become more abundant. The only other species present in the site are hala and 
f--
k-:_ 

guava. 

Intake Site 

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, shoe button ardisia, 'awapuhi kuahi1.vi and pi' oi 

are occasional in the site and Koster's curse, ie'ie, papala-kepau (Pisonia 

umbellifera), thimbleberry, basketgrass and 'ape (Alocasia macrorrhiza) are 

uncommon or rare. Ferns present in the site include Cyclosorus oarasiticus, 

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 Site is predominantly exotic. Tte only native 

species recorded were p8pala~kepau, 'ekaha and Vandenboschia. 

Cone lus ion 

The vegetation in the project site consist of agricultural crops, cultivated 

species, naturalized and wayside species and forestry plantings. The most common 

species are mango, Java plum and umbrella tree. Once cultivated, these species 

have now become naturalized throughout much of the project site as well as in 

the fringe areas. 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 noiv common in many 

sections of the project site. These are the small-flowered vitex, shoebutton 
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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, 1 akia and k8.kalaioa 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 proposed endangered 

species were found. 

FAUNA 

Eight species of birds were encountered in the project site. The red vented 

bulbul (Pycnonotus cafer), Kentucky cardinal (Richmondena cardinal is), Japanese 

white-eye (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 sharna thrush (Copsychus 

malabaricus) were observed in the vicinity of the proposed Reservoir Site and 

on the cliffs beyond the proposed Intake Site. A single migratory, species, the 

Pacific golden plover (Pluvialis dominica fulva) was observed in a grassy field - ~~-

along the south fork of the Waiahole Valley Road. 

Although perhaps common to rural and agricultural regions, no rats or 

mongoose were seen* Pigs (~ scrofa) are apparantly common 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 Waiahole Valley Road. In addition, 

pig wallows, rooting and tracks are common along i.Jaiahole Stream especially in 

mountain apple groves and at the proposed Intake Site~ 



CHECKLIST OF VASCULAR PLANTS 

F Families are listed alphabetically within each of four groups: Pteridophyta 

(Ferns and Fern Allies), Gymnospermae, Monocotyledonae, and Dicotyledonae. 

I Genera and species are arranged alphabetically. Taxonomy and nomenclature of 

pteridophytes follow Wagner's unpublished Checklist of Hawaiian Pteridophytes 

and the taxonomy 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 Hawaiian Islands but also occurring 

naturally elsewhere. 

X =exotic, i.e., plants introduced after the Western discovery of Hawaii. 

P =Polynesian introduction, i.e., plants brought by the Polynesian 

immigrants previous to Captain Cook's discovery of Hawaii. 

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 

C Cultivated Areas 

P = Proposed Pump Site 

R = Proposed Reservoir Site 

I = Proposed Intake Site 
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WAIAHOLE AGRICULTURAL PARK 
PLANT SPECIES CHECKLIST 

Scientific Name Common Name Status UA' F c p R I 

PTERIDOPHYTA 
ASPIDIACEAE 

Cyclosorus parasiticus (L.) Farwell x + + - - - + 

ASPLENIACEAE 
Asplenium nidus L. 'Ekaha I - - - - - + 

BLECHNACEAE 
Dlechnun1 occidentale L. x - - - - - + 

DAVALLIACEAE 
Nephrolepis exaltata (L.) Schott P!lmoho I + + - + + 

GLEICHENIACEAE 
Dicranopteris linearis (Burm.) Underw. Uluhe I + + - - + 

HYMENOPHYLLACEAE 
Vandenboschia sp. E - - - - - + 

LINDSAEACEAE 
Spl1enomeris chinensis (L.) Maxon ex Kramer Pala'a I + 

POLYPODIACEAE 
Microsorium scolopendrium (Burm.) Copel, Laua'e x + + 

GYMNOSPERMAE 
ARAUCARIACFAE 

Araucaria sp. x - + 

CUPRESSACEAE 
Cupressus sp. x + 

MONOCOTYLEDONAE 
ARACEAE 

Alocasia macrorrhiza (L.) Sweet 'Ape p - - - - - + 
Colocasia esculenta (L.) Schott Taro p - - + + 
Xantbosorna sagittifoli11m (L,) Schott x + 



PLANT SPECIES CHECKLIST -2-

Scientific Name 

COMMELINACEAE 
Commelina diffusa Burm. f. 

CYPERACEAE 
Cyperus kyllinga Endl. 
C. rotundus L. 

D IOS COREACEAE 
Dioscorea bulbifera L. 

GRAMINEAE 
Andropogon virg1n1cus L. 
Bambusa vulgaris Schrad. ex Wendi. var. vulgaris 
Brachiaria mutica (Forsk.) Stapf 
Coix lachryma-jobi L. 
Eleusine indica (L.) Gaertn. 
Melinis minutiflora Beauv. 
Oplismenus hirtellus (L.) Beauv. 
Panicum n1axirnum Jacq. 
Paspalum conjugaturn Berg~ 
Pennisetum purpureum Schumach. 

lostachys sp. 

LILIACEAE 
Cordyline terminalis (L.) Kunth 

MUSACEAE 
Heliconia spp. 
Musa x para<lisiaca L. 

PALMAE 
Chrysalidocarpus lutescens (Bory) H. Wendi. 
Cocos nucifera L. 
Li vis tona chinensis (Jacq.) Mart. 

PANDANACEAE 
Freycinetia arborea Gaud. 
Pandanus sp. 

Common Name 

Ho no ho no 

Kyllinga 
Nut grass 

Pi'oi 

Brooms edge 
Feathery bamboo 
Paragrass 
Job 1 s tears 
Goose grass 
Mosasse.sgrass 
Basketgrass 
Guinea grass 
Hilo grass 
Elephant grass 
Bamboo 

Ti 

Heliconia 
Banana 

Are ca 
Coconut 
Chinese fan palm 

ie' ie 
ha la 

Status 

x 

x 
x 

p 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

p-

x 
x 

x 
p 

x 

E 
I ( ?) 
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UA F c 

+ 

+ 

+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 
+ + 

+ 
+ 
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+ 
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+ 

+ 

+ 

+ 

R 

+ 

I 

+ 

+ 

+ 
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PLANT SPECIES CHECKLIST -3-

Scientific Name Common Name Status UA F c p R I 

ZINCIBERACEAE 
Alpinia purpurata (Vieill.) K. Schum. Red ginger x - - + 
Catimbium speciosum (Wendl.) Holt tum Shell ginger x - - + 
Dimerocostus uniflorus (Poepp. ex Peters.) K. Schum. Canagria x + 
Hedyc!liuro coronarium Koenig. in Retz. White ginger x + 
H. flavescens Carey in Roscoe Yellow ginger x + + 
Zi.ngiber zerumbet (L.) Roscoe 'Awapuhi kuahiwi p - + - - - + 

DICOTYLEDONAE 
ACANTHACEAE 

Thunbergia alata Bojer ex Sims Black-eyed Susan x + 

AMARANTHACEAE 
Amaranthus spinosus L. Spiny amaranth x - - + + 

ANACARDIACEAE " Mangifera indi.ca L. Mango x + + + + 
Schinus terebinthifolius Raddi Christmas berry x + + 

APOCYNACEAE 
Plumeria obtusa L. Singapore plumeria x - - + 
P. rubra L. Red plumeria x - - + 

ARALIACEAE 
Brassaia actinophylla Endl. Urnbre lla tree x + + + - + 

B IGNONIACEAE 
Spathodea campanulata Beauv. African tulip x + 

CARYOPHYLLACEAE 
Drymaria cordata (L.) Willd. ex R. & S. Drymaria x - - - + 

CASUARINACEAE 
Casuarina equisetifolia Stickm. Corrnnon ironwood x + + 

COMPOSITAE 
Ageratum conyzoides La Ageratum x + 
Bidens pilosa L. var~ pilosa Spanish needle x + 
Emilia javanica (Burm. £.) C.B. Robins. Red pua-lele x - - - + 



PLANT SPECIES CHECKLIST -4-

Sci.entific Name 

COMPOSITAE 
Pluchea odorata (L.) Cass. 
Synedrella nodiflora (L.) Gaertn. 

CONVOL VULACEAE 
Ipomoea alba L. 
I. congesta R. Br. 
I. obscura (L.) !(er-Gawl. 

DILLENIACEAE 
Dillenia indica L. 

EUPHORBIACEAE 
Aleurites moluccana (L.) Willd. 
Codiaeum variegatum var. pi.ctum (Ladd.) Muell.­

Arg. 
Phyllanthus debilis Klein ex Willd. 

FL~COURTIACEAE 

Hydnocarpus sp. 

LABIATAE 
Hyptis pectinata (L.) Poit. 

LAURACEAE 
Persea americana Mill 

LEGUMINOSAE 
Acacia koa Gray 
Albizia falcataria (L.) Fosb. 
Caesalpinia major (Medic.) Dandy & Exell. 
Canavali.a cathartica Thouars 
C. ensiformis (L.) DC. 
Desmanthus virgatus (L.) Willd. 
Desmodium canum (Gmel.) Schinz & Thell. 
Leucaena leucocephala (Lam.) de Wit 
Mimosa pudica var. unijuga (Duchass. & Walp.) 

Griseb. 
Mucuna gigantea (Willd.) DC. 

Common Name 

Pluchea 
Synedrella 

Moon flower 
Koali-' awahia 

Elephant apple 

l<ukui 
Croton 

Phyllanthus weed 

Comb hyptis 

Avocado 

Koa 

Kakalaioa 
Mauna-loa 
Jack bean 
Slender mimosa 
Spanish clover 
Koa haole 
Sensitive plant 

K8.'e'e 

Status 

x 
x 

x 
I 
x 

x 

p 

x 

x 

x 

x 

x 

E 
x 
I 
x 
x 
x 
x 
x 
x 

I 
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Sdentific Name Corrnnon Name Status UA F c p R I 

LEGUMINOSAE 
Samanea saman (Jacq.) Merr. Monkeypod x + - - + 

LOGANIACEAE 
.Fagraea berteriana Gray ex Benth. Pua-kenikeni x - - + 

MALVACEAE 
Hibiscus tiliaceus L. Hau I + 
Malvastrurn coromandelianum (L.) Garcke False mallow x + - - + 

MELASTOMATACEAE 
Cliden1ia hirta (L.) D. Don Koster's curse x + + - - + + 

MORACEAE 
Artocarpus altilis (Parkins. ex Z) Fosb. Breadfruit p - - + 
Cecropia peltata Sandmark Trumpet tree x + 
Ficus macropbylla Desf. Moreton Bay fig x - - + 
F. microcarpa L. £. Chinese banyan x - - + 

MYRSINACEAE 
Ardisia humilis Vahl Shoebutton ardisia x + + - - + + 

MYRTACEAE 
Eucalyptus citriodora Hook. in Mitchell Lemon-scented gum x + + 
E. robusta Sm. Swamp mahogany x - + 
Eugenia cumini (L.) Druce Java plum x + + + + + 
E. dombeyi (Spreng.) Skeels Brazilian plum x + 
E. jambos L. Rose apple x + 
E. malaccensis L. Mountain apple p - + - - - + 
Melaleuca leucadendra (Stickm.) L. Paper bark x + + 
Psidiun1 cattleianum Sabine var. cattleianum Strawberry guava x + + - - + 
P~ guajava L. Guava x + + - + + + 
Tristania conferta R. Br. in Ait. £. Brush box x - + 

NYCTAGINACEAE 
Pisonia umbellifera (J. R. & G. Forst.) Seem. Piipa~a-kepau E - - - - - + 

OXALIDACEAE 
Oxali.s corni.culata L. Yellow wood sorrel x - - - + 
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PLANT SPECIES CHECKLIST -6-

Scientific Name Common Name Status UA F c p R I 

PASSIFLORACEAE 
Passiflora edulis f. flavicarpa Deg. Yellow liliko' i x - - - + 
P. laurifolia L. Yellow water melon x + 

ROSACEAE 
Rosa hybrids Rose x - - - + 
Ruhus rosaefolius Stn. Thimble berry x - - + - - + 

RUBIACEAE 
Borreria laevis (Lam.) Griseb. Buttonweed x - - - + 
Coffea arabica L. Arabian coffee x + + 
Gardenia taitensis DC~ Tiare x - - + 
Marinda citrifolia L. Noni p - + 
Paederia foetida L~ Maile pilau x + + + 

RUTACEAE 
Citrus reticulata Blanco Tangerine x - - + 

SAPINDACEAE 
Litcl1i chinensis Sonn~ Litchi x - - + 

SOLANACEAE 
Capsicun1 annuum L. Red pepper x - - - + 

THYMELIACEAE 
t.Jikstroemia vaccinii.folia Skottsb. 1 Akia E + + 

VERBENACEAE 
Lantana ca1nara L. Lantana x - + - - + 
Stachytarpheta jamaicensis (L.) Vahl Jamaica vervain x + - + 
Vitex parviflora A. L. Juss. Small-flowered vitex x + + 



LITERATURE CITED 

Porter, J.R. 1972. Hawaiian names for vascular plants. College of 
Tropical Agriculture, Hawaii Agricultural Experiment Station, University 
of Hawaii, Departmental Paper No. 1. 63 pp. 

St. John, H. 
Islands. 
Hatvaii. 

1973. List and summary of the flowering plants in the Hawaiian 
Pacific Tropical Botanical Carden Memoir No. 1. Lawai, Kauai, 

519 pp. 

Wagner, W. H. Checklist of Hawaiian pteridophytes. Unpublished MS. 



?-



WAIAHOLE VALLEY OAHU: 
ARCHAEOLOGICAL RECONNAISSANCE 

Prepared for: 

M & E PACIFIC 
190 S. King St. 
Suite 600 
Honolulu, Hawaii 

CHINIAGO INC. 
1040 8 Smith Street 

Honolulu, Hawaii 96817 

APRIL 1932 



This paper presents the results of a brief archaeological 
reconnaissance and review of literature concerning Waiahole 
Valley, Oahu. 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 ku­
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 Waianu; 
and small terraces used to extend along Waiahole 
up into what is now forest reserve" [Handy 1940: 
95). 

Kikuchi [1964) reports on a brief field excursion into the 
valley to look for archaeological sites: 

"The entire length and width of the valley was 
once extensively terraced into taro patches, 
lo' i, and was irrigated by a network of ditches, 
auwai, of which only makai or seaward sections of 
Wa1-ahole are still maintained. Traces of aban­
doned taro 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." 
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Kikuchi also reports surface finds of artifacts along the 
entire length of the valley. One locality, consisting of a 
concentration of flakes, chips, adze blanks, a slings tone, 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 quarry], 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. 

Our 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 Hawaii. This shows the locations 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 also 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 [allowances should be made for discrepancies 
due to inaccuracies in the 1890s version]. 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 utilized 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 it 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 & 3] 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 Waiahole is 
probably eligible to the State and National Registers of His­
toric Places as an archaeological district. This is based on 
the criterion that it contains widespread evidence of former 
occupation and utilization, and therefore has the potential for 
providing valuable information regarding virtually every aspect 
of the aboriginal Hawaiian way of life. 

/ It is our recommendation that a determination should be 
mahe 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 nature 
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 
Office on a continuing basis. 
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EXECUTIVE SUMMARY 

An archaeological reconnaissance survey of portions of 
Waiahole Valley, district of Ko 1 olaupoko, island of O'ahu, 
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 selected for survey, which was 
done by four persons over a six-day period. 

Twenty-eight sites were found, 19 in the area around the 
junction of Waiahole and Waianu Streams, one in the small 
gulch along the northern boundary of the valley, fi~e along the 
low escarpment behind the coastal flat north of Waiahole Stream, 
and two along the bed of lower Waiahole 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 tool manufacturing workshops, and 
numerous agricultural features reflecting both Hawaiian taro 
cultivation and historical rice irrigation agriculture. 

. One site, 50-80-10-3512, is a buried cultural deposit 
which has been exposed in a cut bank of Waiahole Valley Road, 
just mauka of the Waianu 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 purposes. There are no examples of this tree 
type in the vicinity of the site, suggesting some antiquity for 
the cultural deposit. 

(See Section 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.) 

Recommendations for the disposition of archaeological 
sites are made in the context of preliminary evaluations of 
site 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 categories1 the former addresses long-term responsibilities 
for managing archaeological resources in the valley, the latter 



are directed toward immediate plans for infrastructure and 
farmlot development. 

General recommendation 1: development of a management 
plan for the archaeological resources in Waiihole; 
the plan should include an inventory of known 
archaeological and documentary resources, a discussion 
of archaeological/scientific concerns and their 
relevance and applicability to management concerns, 
and a projection for the kinds, amounts, and 
scheduling of necessary work for resource 
conservation and mitigation. 

General recommendation 2: continuing archaeological 
reconnaissance survey to ascertain a more 
comprehensive view of the extent 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 sites located within 
or at least 100 ft from the center line of the proposed 
Waiahole Valley Road should be further examined in 
detail. During construction of the roadway and 
associated utilities, monitoring by a qualified 
archaeologist should be undertaken. 

Specific recommendation 2: monitoring by a qualified 
archaeologist should be carried out during 
waterline installation along Waiahole Homestead 
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: in areas where the present 
level of use is maintained, no further work is 
necessary. However, at the time that the level of 
use is intensified, a reassessment of this 
recommendation is necess~ry. 

Specific recommendation 5: two sites, 50-80-10-3505 
and 50-80-10-3506, are recommended for preservation 
within a buffer zone of at least 50 feet. 



The appendices include detailed descriptions of all 
sites, National Register of Historic Places nomination 
forms for seven sites which have been evaluated as having 
exceptional significance, and an outline for a cultural 
resource management/data recovery plan. 



ACKNOWLEDGEMENTS 

Doing archaeology is rarely a one-person effort 
and this project was no exception. My thanks go to 
a willing crew: Agnes Estioko-Griffin, Michael W. 
Kaschko, and Stephan D. Clark; also to H.D. Tuggle and 
Nancy E. Brown for helping out on short excursions to 
tie up loose ends. In Waiihole Valley, V. Texeira, 
C. Clark, and D. Bates were kind enough to provide 
information on sites in the survey areas; other 
residents were hospitable in allowing us to cross 
farm lots (although some of their dogs might have 
had other thoughts). In doing background res8arch 
for the historical section, I was helped (once again) 
immensely by Charles Okino of the State Survey Office; 
Marty Lum of the U.S. Geological Survey helped me to 
locate the 1928 U.S. military air photograph of 
the valley. 



r---
t ,, ' 

TABLE OF CONTENTS 

INTRODUCTION •• ............................................. 1 

SECTION I. 

SECTION II. 

SECTION III. 

WAIAHOLE VALLEY: 
ENVIRONMENT AND A BRIEF HISTORY ............ 4 

The Environment of Waiihole Valley ..•••..•. 4 
A Brief History of Settlement 
and Land Use ................................... 7 

AN INVENTORY OF ARCHAEOLOGICAL RESOURCES .. 19 

Survey Methodology and Problems •..•...••.. 19 
Summary of Survey Results ••..•.•••.••••.•• 24 

Survey Area I . .......................... .24 
Survey Area II .. ........................ 30 
Survey Area III .............. -.........• 31 
Survey Area IV .•................... ~ ... 34 
Survey Area V ...••..................... J7 

EVALUATIONS OF SIGNIFICANCE AND 
RECOMMENDATIONS .............•............. 39 

Assessing Significance: 
the Archaeology of Waiihole Valley ..•••.•• 39 

Research Potential ................•.... 40 
Cultural Value ....... ....................... 42 
Public Value ................................. 43 

Significance Evaluations of 
Specific Sites ........ ........................... L.,.3 
Making Recommendations .•.•...••.•••••....• 49 
Recommendations ............................... 50 

REFERENCES ••••.• ................... e ........................... ~ • 53 

APPENDIX I. SITE DESCRIPTIONS .......•................. 57 

APPENDIX II. LIST OF PLANTS ..........•................. 88 

APPENDIX III. BIBLIOGRAPHIC REFERENCES TO THE 
WAIAHOLE WATER TUNNEL ..................... 89 

APPENDIX IV. NATIONAL REGISTER OF HISTORIC PLACES 

APPENDIX V. 

FORlvfS •• ................ ~ •••••••••••••••••••• 90 

AN OUTLINE FOR A CULTURAL RESOURCE 
MANAGEMENT/DATA RECOVERY PLAN .....•...... 105 



LIST OF FIGURES 

Wai~hole Valley Archaeology 
Table of Contents 

Page ii 

1. Waiihole Valley, District of Ko'olaupoko, 
Island of 0 1 ahu .....•........................... 2 

2. Physiographic Micro-s~rface Regions 
of Waiahole Valley, Kane'ohe Bay Region, 
Island of 0 1 ahu .................................... 5 

3, Land Commission (Kuleana) Awards in 
Waiahole Valley ........•......•................. 9 

4. Grant 2703: 2 ...........................•...... 11 

5. Poi Pounders in Front of Grass House .......•... 14 

6. Distribution of Structures 
in Waiahole Valley, Late 19th Century ..••...... 15 

7. View toward Makai, of Taro Fields in Lease 91 .. 17 

8. Survey Areas in Waiihole Valley, 
District of Ko 1 olaupoko, Island of O'ahu .....•. 20 

9. Levels of Survey Carried out in 
Survey Areas I, III, and IV .................... 21 

10. Example of Vegetation Problem ..........•.•..... 22 

11. Location of Sites in Survey Area I ........•••.. 25 

11a. Rice Terraces in What is Now Lease 71 ..•.....•. 29 

12. Location of Sites in Survey Areas II and III ... 30 

13. Rice Industri Developments 
in Lower Waiahole Valley, Late 19th Century .•.. 32 

14. Location of Sites in Survey Area IV .•..•...•... 35 

15. View toward Mauka 
Near Inland End of Survey Area V .........•..... 38 

16. Site 3501 ........................................ 58 

17. Sites 3504, 3505, 3506, and 3507 ..•...••....... 60 

18. Stone Tools from Site 3505 ....•....•....•...... 62 

19. Site 3508 ........................................ 65 
20. Sites 3509, 3510, and 3511 .•.......•..........• 67 

21 . Plan View of Sites 3 51 2 and 3 5 1 3 ............... 6 8 

22. Profile of South Bank of Road Cut, Site 3512 ... 69 

23. 1860 Photograph from Maui, Showing 
Settlement Pattern Suggested for Site 3512 ...•. 72 

24. Sample of Artifacts Found in Site 3514 ......... 74 

25. Density Distribution 
of Artifacts from Site 3514 .................... 75 



Waiihole Valley Archaeology 
Table of Contents 

Page iii 

26. Site 3519, Ka Loko Manu, 
View toward Mauka .............................. 78 

27. Site 3524 ...................................... 82 
28. Sample of Artifacts Found in Site 3525 ......... 83 
29. Profiles 1 and 2, Site 3526 .................... 84 

30. Profile 2, Site 3526 ........................... 87 

LIST OF TABLES 

1. List of Planters and Landowners in 
Waiahole Valley, 1 880 •............•.......•..• 12 

2. Land Commission Awards in Survey Area I ....... 26 

3. 

4. 
5. 
6. 

Sites 

Sites 

Sites 

Sites 

in 

in 

in 

in 

Survey Area 

Survey Area 

Survey Area 

Survey Area 

I .. . . . .... . . . . . . . . . . . . . . .28 
II.. . .... . . . . . . . . . . . . . . .30 
III .. . . . . .. . . . .... . ... •• 33 

IV .. . . . . . . . ...... . . . . . . .34 
7. Land Commission Awards in or adjacent 

to Survey Area IV ......•..•....•............•• 36 
8. Archaeological Sites and 

Management Considerations ..•..•..•.....•.•.... 44 





INTRODUCTION 

An archaeological reconnaissance survey of portions of 
Waiahole Valley, Ko'olaupoko district, island of O'ahu 
(Figure 1), was conducted for the Hawaii Housing Authority, 
through its engineering consultant, M & E Pacific, Inc. A 
total of 28 sites and site localities were identified in 
the survey. 

The scope-of-work for the archaeological survey included 
the following tasks: 

1) inventory of archaeological resources in four 
parcels in Waiahole Valley, which would involve 
both archival research and field survey; 

2) evaluation of significance of any located 
archaeological resources; and 

3) documentation of any significant resources 
through completion of National Register of 
Historic Places nomination 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 archaeological 
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 archaeological resources. 

Although land records and historical 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 historical 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 12 November 1982. 
The archaeological consultant spent an additional day with a 
University of Hawaii-Manca class, on a field trip to relocate 
two previously identified adze qu~rries in the valley. Survey 
methodology and results are detailed in section II. 

* Miyagi (1963) was an invaluable source of information for 
for this paper. 
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Task 2, the evaluation of significance, was based on 
criteria established for the National Register of Historic 
Places, as well as on a more general, three-part scale of 
values (research, cultural, and public). These criteria 
are discussed in Section III on resource significance. A 
statement on the significance of archaeological resources 
in Waiihole Valley in general and of selected sites in 
particular is also presented. 

Section III also includes recommendations for additional 
archaeological activity in the valley. The need for further 
work is discussed in terms of current problems in Hawaiian 
archaeology and the potential for adverse impact on significant 
sites from continuing development. 

Descriptions of sites and statements on site significance 
are detailed in Appendix I. 

Task J, which is the documentation of significant resources 
by means of the National Register of Historic Places nominaticn 
forms, is completed and presented as Appendix IV. 



Section I 

WAIAHOLE VALLEY: ENVIRONMENT AND A BRIEF HISTORY 

The valley and ahupua'a of Waiahole lies at the northern 
end of Kane 1ohe Bay, which is a dominating physiographic 
feature on the windward 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 
into 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 north section in the 
presence of floodplains and former lagoon, muck, or peat, but 
it has a greater occurrence of old 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 1 olau range and 
cross a broad coastal plain. 

Handy and Handy (1972: 452) describe this coastal plain 
and the mud-flat shoreline of the bay as distinguishing 
features of the Kane 1 ohe Bay region, differentiating 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 transitional between 
the two regions. 

It is in this regional context that the following 
discussion of Waiahole Valley is presented. 

The Environment of Wai~hole Valley 

Waiahole Valley is three miles deep and approximately 
three-fourths of a mile wide. It is de~ined by the high cliffs 
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of the Ko'olau range to the west and by low ridge spurs to 
the north and south. A narrow coastal flat fronts the valley. 

Miyagi (1963: 7) divides the valley into five physiographic 
micro-surface regions (valley head, southern spur, lowlands, 
undissected terrace, and dissected terraces), of which the 
lowlands and the undissected terrace are of primary concern 
in the present survey (see Figure 2). 

The lowlands front the coast and extend inland approxi­
mately 2.6 km (8,200 ft) following the course of the primary 
drainages, Waiihole and Waianu 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) categori~es this zone as floodplain 
and drainageway, with the lower Waiahole Stream drainage 
consisting of alluvial deposit over lagoon, muck or peat. She 
interprets the lower area as the result of a delta-like 
sedimentation process (1982: 24). 

Vegetation in 1963 (at the time of Miyagi's study) included 
panicum grass in grazing areas with an overstory of Java plum, 
guava, and mango; hau and false kamani grew along the coast 
(see Appendix III for scientific names). While this 
description generally holds true for the areas surveyed in 
1982, it should be noted that the abandonment of farm lots 
since 1963 has resulted in a secondary grassland succession 
in the former cultivation areas and the encroachment of forest 
growth, particularly hau, along the borders of farm lots. 

The undissected terrace, called Kanelos 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 above the lowlands, with an 
escarpment ranging from 1.6 m (5 ft) high at the southeast end 
to 9.5 m (30 ft) at the northwest end. The slope of Kaneloa 
ranges 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 forest with 
shrubs; the overstory is primarily Java plum and guava, with 
some koa hacle, Java olive, and pandanus (Miyagi 1963: 50-51). 
Much of Kanelos has been modified in historical times by 
residences and truck farms. 

Miyagi (1963: 45) notes that rainfall records for Waiihole 
Valley were begun in 1919. The minimum annual figure is 87'' 
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(1953); the maximum annual figure is 
annual average (as of 1963) is 150". 
the present survey, there was only one 
(out of a total of six days), although 
were usually wet in the mornings. 

235.09" (1938). The 
During the period of 
day of heavy rains 
the ground and vegetation 

At the time of the construction of the Waiahole Water 
Tunnel in the early 1900s, Waiahole (along with Waikane, 
Kahana, and Punalu 1 u Valleys) was a part of the greatest 
water supply-producing area on 0 1 ahu (Larrison 1916: 81). The 
only stream flow measurement taken before the tunnel disrupted 
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 cubic feet per second. Two of the 
three springs feeding Waiahole Stream were depleted by the 
tunnel (Miyagi 1963: 17-18). 

Thus, Waiahole Valley can be generally characterized as 
a small but lush 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. Halawa, Moloka'i, 
Hanalei, Kaua'i, and Honokane Nui, Hawai 1i), with the advantages 
of the protected marine situation such as Kane'ohe Bay provides. 
The coastal flat offered Hawaiians an additional agricultural 
area for taro cultivation and the Kaneloa terrace crovided 
more land for dryland crops and residences. " 

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 beeg any chrcnology-producing 
archaeological work done in Waiahole*, investigations at 
Kahana Valley in Ko 1 olauloa to the north (Hammon and Bevacaua 
1972) and at Kane'ahe to the south (Rosendahl 1976) suggest 
the areas along this coastline may have been utilized from at 
least the 17th century. Burial salvage work at M~kacu Peninsula 
(Davis et al 1976) yielded hydration-rind dates from-the 13th 
century-,-and further south, at Kawainui Marsh (Kelly and Clark 
1980; Allen-Wheeler 1981) and Bellows Beach (Pearson et al 1971; 
Cordy and Tuggle 1976), the chronology is pushed back""'to""'the 
AD JOOs and 400s (the earliest dates for human occupation in 
Hawai 'i). 

* Two reconnaissance surveys have been carried out: Griffin 
and Pyle (1974) and Chiniago (1982). Neither reported any 
sites. Kikuchi (1964) reported on a brief survey in which 
two adze auarries and an artifact scatter ~n a plowed field) 
were located. 
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Legendary references to Waiahole suggest that agriculture 
was being practiced in the valley in the AD 1600s (calculated 
genealogically at a rate of 25 years/generation). For example, 
the warrior Kuapunohu is said to have dug up and burned the­
taro from a patch of four acres (Kaehuaea 1865, in Sterling 
and Summers 1978: 189). Fornander (1916: 222), in a variation 
of the same story, notes that because Kapunohu (his spelling) 
used the taro for firewood, "the saying, 'the hard taro of 
Waiahole, 1 is known from Hawaii to Niihau.• 

Other resource-related activities are passed on in 
Waiahole stories recounted by Paglinawan (1964: 2-5): 
watercres~ collecting in Waianu Stream, 1opae-kuahiwi 
(Atya bisulcata or Ortmannia henshawi)catching in Waiahole 
Stream, and fishing for 1 ama 1ama (Mugil cenhalus) and 
~ (Cha.nos 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 system of stewardship was replaced by a Western 
system of fee simple ownership. Commoners were given an 
opportgnity to claim the land on which they lived and farmed. 
In Waiahole, a total of 53 such awards were granted. Four 
'ili grants (of more than ten acres) were awarded to konohiki. 

The kuleana awards to commoners were spread out along 
the banks of the valley streams, from the coast to 
approximately 3.7 km (2.3 miles) inland (Figure 3). Some 
parcels were situated on the Kaneloa terrace and along the 
base of the southern spur near the 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, 1 awa, and bananas. Houses were usually located 
with the kula farms and described as being •separate and 
not enclosed" (from Land Commission Award claims and testimo­
nies) . 

Awards in the upper gulches and in the delta area of 
Waiahole Steam did not have kula parcels. 

Within twenty years, however, subsistence agriculture 
was supplanted by commercial rice growing. Thrum (1876: 48) 
writes that the rice industry took off with the decline of 
whaling in the early 1860s, and with such enthusiasm in some 
cases that good taro was pulled u~ and terraces replanted in 
rice. 

x For other legends and traditions, see Sterling and Summers 
(1978: 189-190) and Paglinawan (1964: 2-5). 
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This industrz made a tremendous impact on land use and 
settlement in Waiahole Valley, which was one of the primary rice 
growing areas in the islands throughout the industry's life 
span. Many taro fields were converted to rice cultivation, 
and Miyagi (1963: 109) notes that rice farmers brought new 
areas into irrigated cultivation through the construction of 
more canals, particularly those which crossed the top of the 
Kaneloa terrace. 

For example, in 1859, a survey of Land Grant 2703: 2 
showed taro cultivation on the coastal flat portion of the 
grant parcel and kula or dry farming on the Kaneloa portion 
(Makalena 1859). ~1878, the coastal portion was largely 
under rice cultivation (Brown 1878) and by 1897, a portion 
of the kula parcel was also under irrigation (Figure 4). 

Population, which had been on the decline 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). 

Bowser (1880: 484), on a tour of O'ahu, noted "no less 
than six rice plantations ... rented by Chinamen'' in Waiahole. 
In his "Alphabetical Index of Landowners, Planters, Government 
Officers, Professional and Business Men, and of All White 
Residents" (1880: 4-127), he lists nine rice planters, one 
rice miller and planter, and three farmers, with 227 acres 
under rice cultivation and 12 acres under unspecified 
cultivation (Table 1). · 

The resident missionary for the district of Ko 1 olaupoko 
reported: 

Considerable effort has been made to induce the 
natives to be more industrious to cultivate the 
soil and particularly to try to the cultivation 
of rice ••. Foreigners too have begun the culture 
of rice in this district extensively and it was 
hoped their example would stimulate the natives to 
cultivate their own lands, but most of them choose 
to 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 imorove 
themselves (Mission Station report 1862: 1, i~ 
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 
kawaiians of Waiahole may have been little different from 
elsewhere in the district. 
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NAME 

Cullen, s. 
Fogo, John 

Gleeson, Jno 

Hoy Ah 
Hoy Wah 

Mana Ah 

Pana Ah 

Papa, D. 

Seu Ah 

Swan Ah 

Tryer, c. 
Wah Ah Sr. 

Wah Ah Jr. 
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Table 1. 

LIST OF PLANTERS AND LANDOWNERS 
IN WAIAHOLE VALLEY, 1880 

(from Bowser 1880)* 

OCCUPATION OWN RENT 

Rice planter x 

Farmer x 

Rice planter x 

Rice planter x 
Rice planter x 
Rice planter x 

Rice planter x 

Farmer x 
Rice planter x 

Rice planter x 

Farmer (and overseer) x 

Rice miller 
(and planter) x 

Rice planter x 

TOTAL 
ACRES 

300 

5 
90 

1 5 

30 
10 

17 

4 
20 

40 
~ 
~ 

30 

30 

ACRES 
CULT. 

20 

5 
1 5 

1 5 
30 

10 

17 

4 
20 

40 

3 

30 

30 

* Compiled from "A Statistical Directory of the Hawaiian 
Kingdom•, pp. 298-320, and "Island of Oahu Alphabetical 
Index of Landowners, Planters, Government Officers, 
Professional and Business Men, and of all White Residents•, 
pp. 4-127. 

(,, 
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During this period, some native Hawaiians remained in 
control of their land and continued to live in a traditional 
style; of eight parcels identified as taro fields on Dove's 
1897 map, five correspond with Land Commission Awards. An 
informant of Miyagi 1 s told him of three grass houses with 
adjacent taro fields in the upper valley which were still 
occupied in the early 1900s (Miyagi 1963: 97) and the 
famed photographer, R.J. Baker, photographed a Hawaiian 
couple pounding poi in front of their grass house in 1922 
(Figure 5). 

But in general, the character of the valley settlement 
changed along with the use of the land. Rice mills and other 
processing areas dotted the coastal 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 them are clustered into ten groups, of which 

· seven are sssociated with rice planters or processing and one 
with Waiahole School*; the other two groups are unspecified. 
The remaining 15 structures occur singly; these include two 
plantation houses, one grass house (along upper Waiahole 
Stream), and one church (Figure 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 insect in the late 1920s. In 
Waiahole, rice fields were abandoned as early 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 Waiahole 
and Waikane Valleys, Libby acquired leaseholds totalling 600 
acres in 1912 (Devaney et al 1976: 63), and pineapple was 
grown by "individual Chinese and Japanese farmers on 
moderately sloped hill lands where rice and taro could not 
be grown"(Miyagi 1963: 115). Farmers used a train "to haul 
pineapples ... from Waiahole to Wai~ane landing ... and from Waikane 

* The first oublic school on the windward side 
built at wa1ahole in 1883. It had two rooms 
mostly Hawaiian and Chinese, were registered 

of orahu was 
and 90 students, 
( "' ' 19"") ~·1uage , .J 1 , • 
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POI POUNDERS IN FRONT OF GRASS HOUSE. 
WAIAHOLE VALLEY. Photograph by 
R.J. Baker, 1922. 
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in 1/iiyagi 

For economic reasons, the Libby cannery was closed in 
1925 and production was shifted to the more profitable, 
central O'ahu operations. The closing took its toll on the 
small planters in Waiahole, some of whom still remembered 
their losses, when interviewed by Miyagi in 1963 ( 1963: 115). 

Throughout the decades of rice, pineapple, and truck 
farming, taro continued to be grown, though certainly at 
a lesser scale than pre-19th century Hawaiian land use. 
Miyagi (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 is a real grass hut 
with native Hawaiians actually living therein, tending a 
taro patch by day and stroking guitars and ukuleles by 
night (Armitage 1921: 48). 

The Waiahole Poi Factory operated continuously from 
1904 to 1971, processing taro from the valley as well as 
from other areas (Sichter n.d.; Paglinawan, pers. comm.). 
Miyagi (1963: 146) notes that in 1961, half of the taro 
processed by the poi factory came from the windward O'ahu 
area and half came from Kaua'i and Maui. The owner of 
the poi factory told Miyagi that the Kaua 1 i taro was a 
better product because of its lower water content (possibly 
a result of the shipping time). 

Even after the factory closed in 1971, taro cultivation 
continued. It exists at present in two large fields of 
numerous patches (Figure 7), which, with truck farms producing 
bananas, papayas, sweet potatoes, and other vegetable crops, 
help to maintain the rural atmosphere of the valley. 

Large nurseries occupy the coastal flat between 
Kamehameha Highway and the Kaneloa escarpment. Some cattle 
and horse grazing is also taking place. Residences line 
the main and northern segments of Waiahole Valley Road and 
cluster in the Waiahole Farm Homesteads area along the base 
of the southern spur. 

Waiahole Valley gained its S<?cure place in island history 
as the site of the Waiahole Water Tunnel, which tanned the 
rich water resources of the Ko 1olau range and carri~d them 
to the parched sugar fields of Ewa. Taking water from Kahana 
and T:faika:ie 1/alleys as well as iiaiB:hole and ·vlaianu gulches, 
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it was begun in 1913 and completed in 1916 (see Appendix III 
for bibliographic teferenees ~o the Waiahole Water Tunnel). 

For additional background information on Waiahole 
Valley, the reader is referred to Miyagi (1963), a master's 
thesis on land use in th.e valley from the 19th century to 
1963 and to Sichter (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 (1974) 
is a history of the Kane'ohe Bay area which orovides a 
geographical and historical context for Waiahole Valley. 



Section II. 

AN INVENTORY OF ARCHAEOLOGICAL RESOURCES 

An archaeological reconnaissance survey was carried 
out in Waiahole Valley over a period of six days, during 
which 28 sites or site localities 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 8). 

A late 19th century map of Waiahole (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 archaeological remains, but the possibility is present 
nonetheless'' (Chiniago 1982: 2). 

The present survey areas were selected by overlaying 
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 
also selected because of plans for waterline construction along 
that route. 

Survey Methodolozy and Problems 

The original intent of this survey was to provide 
100% coverage by walking transect sweeps across stipulated 
parcels. However, vegetation of varying densities of 
thickness precluded such a 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 illustrates the level of survey carried out 
in Survey Areas (SA) I, III, and IV (II and IV were adequately 
covered). The levels of survey are as follows: 

1) unsurveyed: as stated above, vegetation (generally 
hau or secondary grassland) was the primary reason 
for not surveying these parcels (Figure 10). 
However, historical maps and aerial photographs were 
used to reconstruct past use of the land, and an 
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estimate of presence or absence of archaeological 
features (based on the cursory field inspection and 
any knowledge of landscape disturbance subsequent 
to abandonment) was made; 

2) partially surveyed: widely spaced transects (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 to supplement the limited survey; 
and 

3) surveyed: total survey coverage by defined transects 
or by unstructured walk-through survey. Given the 
limitations of any survey of this kind, the results 
of this level of work are adequate for determining 
the presence or absence of surface archaeological 
features. 

Survey Area IV is u~ique in that it largely encompasses 
the bed and banks of Waiahole Stream. Survey in this area 
entailed walking up the flowing stream, perusing the banks 
for exposed buried cultural deposits. 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 Waiahole 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 Brunton pocket transit and 
by pacing or metric tape. Sites were located on a 1971 
aerial photograph (R.M. Tawil, 1" = 1000 1 ) and on a map 
of existing tenancies for the Waiahole Valley Agricultural 
Park (1" = 200 1 ). 

A 1928 aerial photograph of Waiihole Valley (U.S. military) 
was located after completion of the field survey. Field 
notes were compared with features visible on the photograph 
and additional interpretations were made based on these 
eomparisons. 
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A total of 28 sites and site localities were i1entified 
in the present reconnaissance survey (see Figure 8). Although 
most may have traditional Hawaiian associations, almost all 
show evidence of historical and/or recent modification. There 
are 16 agricultural 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 platform of 
unknown function, and the remains of McCandless Rice Hill 
(see Appendix I for detailed site descriptions). 

The sites are numbered according to the four-part State 
site numbering system: "50" refers to the State of Hawaii; 
"80" refers to the island of O'ahu; •10• refers to the USGS 
quadrangle in which Waiihole Valley falls; and a four-digit 
number refers 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 SA II, sites 3520 to 3525 are in SA III, and sites 3526 
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 II!). 

Survey Area I 

Survey Area I is located around the junction of Waiihole 
and Waianu Streams (Figure 11). It extends makai from the 
knoll which separates the two streams to approximately 475 m 
(1500 ft) downstream of the junction. Most of the survey 
area falls within Miyagi's lowland zone, although the 
northwest section rises to the undissected terrace of Kaneloa. 

The only difference with Miyagi's vegetation description 
is the extremely thick secondary succession of ~rasses and 
hau in formerly cultivated areas (see Figure 10). 

The survey area encompasses 11 Land Commission Award 
parcels and one Land Grant (Table 2; see 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. Each LC award included separate kula lands 
where po ta toes, melons, sugar, 'aw·a, and bai1anas were grown; 
only the kula carcel for LCA 75~alls within the survev ' --.., .;,_ 1, . ' . , t,/ area. HouseLots were genera ~y situa~ea near tne Kula 
lands; only LCAs 7647 and 10228 indicate "house adjacent to 
kalo (t·aro) land" (see, in particular, sites 3606 and 3517). 
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LAND COMMISSION AWARDS IN SURVEY AREA I. 

LCA No. Awardee 

7166 Naai/Kaai 

7572 Kupoepoe 

7649 Ka lei 

7650 Kaiwi 2 

7655 Kaiwi 1 

7660 Kekuinae 

7664 Koa 

8235 Inulama 

8830 Makakehau 

10228 Moo 2 
10230 Maikaaloa 

Taro 
Patch 

1 
14 
12 

14 

3 
2 
1 
1 

8 

4 
7 

6 
5 

1 5 

5 
2 

House Kula 

unsp. 1 

1 1 

1 1 

1 

1 1 

1 
1 2 
1 

1 

1 1 

1 1 

Mala" 
of 1 awa 

1 

1 

1 

'Ili 

Nuole 
Poopepe 

Kapuwaihalulu 
Poahamai 

Makanilua 
Poahamai 
Poopepe 
Kualele 
Waianu 

Makanilua 

f1akanilua 

Poopepe 
Kapalai 

Hihimanu 
Waianu 

Poahamai 

Kaululoa 

Waianu 
Makanilua 

There is some discrepency between the claims made by awardees 
and the testimonies of witnesses to corroborate those claims. 
Therefore, I have listed only the claims 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 Commission Award records, Hawaii 
State Archives. 

* M~la means garden, plantation, cultivated field (Fukui and 
Elbert 1972). 
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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 fields were probably converted 
to rice growing (Dove 1897). Taro is indicated for only 
one parcel, LCA 8830/7647; the other LCA parcels are shown 
as irrigated, with no crop specified (implying then that they 
were under rice cultivation). 

The 1897 map also shows six structures, including one 
identified as "P.Cullen 1 s house" and one shown as a ''plantation 
house". 

Nineteen sites were found in SA I. Eleven are interoreted 
as irrigation-related features (e.g. canals, terraces, le~ees), 
five are residence sites, one is a 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 continuity into the historical 
period; both are buried cultural deposits containing 
substantial lithic material and charcoal. Site 3512 also 
contains firepits and identifiable fragments of burnt vegetation, 
implying a habitation locale rather than a non-residential lithic 
workshop area. No artifacts of the historical period 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 sites. The irrigation features were probably 
utilized in rice or 20th century taro cultivation; however, 
this cannot eliminate a prehistoric origin. Site 3514, an 
artifact scatter in a plowed field, contains both traditional 
Hawaiian (basalt and volcanic glass flakes and tools) and 
19th century and modern (ceramic and glass sherds, aluminum 
fragments) debris. Sites, such as the 3501 platform, are 
enigmatic. 

Two areas were not surveyed due to extremely thick 
vegetation (see Figure 9). The small area to the north of 
the Waianu Stream bridge is a stream terrace or levee and 
there is a low probability of sites in that locale. The 
large area on the south side of Waiihole Stream below its 
junction with Waianu Stream is an abandoned farm lot, 
presently under lease 71. The ve~etation in this area was 
impenetrable. Figure 11a shows the pattern of terracing 
as evidenced on the 1928 aerial photograph; an informant 
said that the area was under taro cultivation as late as the 
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SITES IN SURVEY AREA I 

SITE NO. 

3500 

3501 

3502 

3503 

3504 

3505 

3506 

3507 

3508 

3509 

3510 

3511 

SITE DESCRIPTION 

Irrigation canal 

Platform 

Terrace facing 

Terrace facing and 
irrigation canal 

Irrigation canal 

Flake deposit 

Irrigation canal 

!.founded wall 

Irrigation system 

Concrete/stone 
foundation 

Possible occupation 
area 

Irrigation canal 
and embankment 

3512 Buried occupation 
deposit 

3513 

3514 

3515 

3516 

11 Kuleana Ditch 11 

Artifact scatter 

Old road bed 

Possible irrigation 
canal 

Abandoned house and 
associated trash pit 

Abandoned :iouse 

DOCUMENTARY SOURCES 

Miyagi 1963: 23 
1928, 1971 aiTphotos 

Informant 

Informant 

Miyagi 1963: 113,23 
1928 air photo -­
LCA testimonies 

1928 air photo 
Dove 1897 

Dove 1 897 

Informant 
1928 air photo 
Dove 1897 

LCA testimonies 

1928 a:.r photo 
Dove 1897 
LCA tes-ci:nony 

Infor:iant 
i 971 s.ir photo 

PROBABLE LCA 
OR GRANT 

7572:1, 10456 

7572: 1 

7572: 1 

7572: 1 

8830/7647, 7572:1 

8830/7647, 10230, 
7660. 7650. 7166. 
8235. 7664 

7572: 1 

8830/7647. 10230, 
7660, 7655 

7572:1 

LEASE 
NO. 

90 

89 

89 

89 

71 

Gr. 2703:3, 10228:2 ---

10228:2 89 

Gr. 2703:3 

Gr. 2703: 2 86 

7664:1 7: 

7664:i 

8803/7647 
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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 Waiihole-Waianu 
stream junction was only partially surveyed. However, it 
appears to be heavily eroded by flood activity and site 
condition should be poor, should any sites remain at all. 

Survey Area II 

Survey Area II is a small gulch formed by the ridge 
which marks the northern boundary of the ahupua'a and the 
escarpment of Kaneloa (Figure 12). This area falls within 
Miyagi 1 s dissected terrace zone. The gulch extends inland 
approximately 765 m (2400 ft) from the coastal flat; the 
actual survey followed the gulch inland only 320 m (1000 
ft). Although there was water flowing through the gulch 
during the period of survey, it appeared to have been a 
factor of recent heavy rainfall. Vegetation consists 
primarily of miscellaneous ferns and grasses und~r a canopy 
of Java plum. 

The survey area is within the boundaries of LCA 7137 to 
Kaho 1 ohanohano, a grant of the entire 'ili of Onouli. The 
1 ili en::ompasses all of the small gulch and its smaller 
subsidiary branches. 

There are no records for the use of this gulch for rice 
cultivation per ~· but a stream marked on the 1897 Dove map 
may have been used as an irrigation ditch. 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 inconceiveable that a natural stream was modified for 
commercial irrigation purposes. This feature is clearly 
visible 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 chronological context (other than on the map) is 
unknown. 

Site no. 

3519 

Table 4. 
SITES IN SURVEY AREA II 

Description 

Possible pond 

Documentary Source 

1897 Dove map 

Probable LCA 

7137 
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Survey Area III 

Survey Area III encomnasses the north and east escarnments 
of Kaneloa and a small, no~th-south-oriented gulch which )oins r 
the escarpment at its northwest end (see Figure 12). A narrow 
strip of the lowland along the base of the escarpment was also 
surveyed. The escarpment ranges in height from 1.6 m (5 ft) 
to 9.5 m (30 ft)(Miyagi 1963: 15). 

Vegetation in the small gulch is primarily grassland, 
with a grove of mature banana trees at its mouth. Java plum 
dominates the escarpment canopy, with two isolated, extremely 
dense groves of hau along the coastal edge of Kaneloa. 

The survey area crosses 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 taro cultivation and the Kanelos section was dry 
farmed (see Figure 4). There is no indication that the 
escarpment itself was utilized for anything other than a 
natural boundary. 

By 1897, taro was replaced by rice and the Dove map 
shows several rice-related features in this area: several 
irrigation ditches, two rice mills and numerous rice fields 
(Figure 13). 

With the exception o.f one rice mill (which was probably 
outside of the survey area), these features were relocated 
in the present survey. A total 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 makai toward Waikine 
Landing, may be a remnant of the early 20th century railroad 
used during construction of the water tunnel and during 
the pineapple period. Site 3522 is a possible road bed for 
which there is no chronological evidence. Site 3525 is an 
artifact scatter of basalt flakes and a porcelain shard 
found in a plowed field on the Kaneloa terrace. 

The steep slope of the escarpment was only partially 
surveyed; transects were made intermittently up the slope. 
There is a low probability 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 ~ites on the slope itself, 
although there may be features at the base of the escarpment; 
the 3522 road bed continues south of its mapped location into 
a hau thicket. 

* Except for Grant 2703:2, no land use data is available in 
these records. 
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SITE NO. 

3520 

3521 

3522 

3523 

3524 

3525 

SITE DESCRIPTION 

Possible irrigation 
canal 

Embankment 

Possible road bed 

McCandless Rice Mill 

Irrigation canal and 
rice fields 

Artifact scatter 

Table 5. 

SITES IN SURVEY AREA III 

DOCUMENTARY SOURCES 

1928 air photo 
Dove 1987 

1928 air photo 

Informant 
1971, 1928 air photos 
Dove 1897 

1971 air photo 
Miyagi 1963: 22 
1928 air photo 
Dove 1897 

PROBABLE LCA 
OH GRANT 

5936, 7137 

5936 

5936 

Gr. 2703:2 

Gr. 2874:2 

5936 

_ .. ,..,,.,. 

LEASE 
HO. 

22 

2.2 

23 

27 

64 

"tJ 
Pl 
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Survey Area IV 

Survey Area IV consists of the bed of Waiihole Stream 
from Kamehameha Highway bridge mauka approximately 825 m 
(2600 ft)(Figure 14). The depth of the stream ranges from 
5 cm to more than 1.0 m; the height of the banks range from 
level with the stream to more than 2.0 m. Vegetation along 
the banks include domesticated grasses bordering cultivated 
fields, thick groves of hau, and small stands or individual 
mango and Java plum tree"S-:-

There are 11 Land Commission Awards which are adjacent 
to or cross the survey area (Table 7; see Figure 14). All 
testimonies and claims indicate that these parcels were used 
for taro cultivation, with up to 59 patches along the 825 m 
long strip. Nine of the parcels have associated kula lots, 
in which a variety of dryland crops were grown; these lots 
were on Kaneloa or on the lower slopes of the southern spur 
(outside of the survey area). 

century, the entire area was converted 
Handy and Handy (1972: 453) describe 

In the late 19th 
to rice cultivation. 
the area as swampland 
truck farming. 

in the 1930s. It is presently used for 

This area corresponds to Trembly's floodplain overlying 
lagoon, peat, or muck (1982: map 4). While the exposed 
profiles which were mapped as site 3526 do not 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. 

Site no. 

3526 

3527 

Table 6. 
SITES IN SURVEY AREA IV 

Description 

Buried cultural 
deposits (4) 

Irrigation canal 

Documentary 
source 

Probable 
LCA 

Dove 1897; 1928,1971 
aerial photos; Miyagi 
1963: 22 

8197 

Lease 
no. 

97 

93 

Three small areas of the survey parcel extend beyond the 
immediate bed of Waiihole Stream. These were partially surveyed 
and with the exception of the furthest mauka area, all appear 
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LAND COMMISSION AWARDS IN OR ADJACENT TO SURVEY AREA IV 

'faro 
LCA No. Awardee Patch House 

7566 Keawe 6 1 

7570 Kauahipaka 5 1 
3 (fallow) 

7576 Kalaloa 6 1 
1 

7648 Ka pule 4 1 
7 (fallow) 

7558 Kaakau 

7654 Ki mo 3 1 

7657 Kaukulima 2 
1 

9959 Lunaai 8 2 

10229 Mahule 5 1 

10437 Naaweawe 6 1 
1 

Mala" 
Kula of 1 awa 

1 
1 

1 

1 

1 

1 

1 

2 2 

1 

1 

1 Ili 

Kaneloa 
Uwau 

Kauakahina 
Kauakahipa 

Hopekea 
Uwau 

Kuakaikoo 
Kuakai1roo 

Kuaiokumu 

Kapikookau 
Apuu 
Uwau 

Poe a 

Kuaiokumu 

Kuakaikoo 
Hopekea 

As there is some discrepency between the claims made by awardees 
and the testimonies of witnesses to corroborate those claims, 
I have listed only the claims. For information concerning 
testimonies (which in some cases provide more detailed land use 
information), refer to the 11 Forei~n Testimony 11 volumes of 
the Land Commission Award records, Hawaii State Archives. 

* M~la means garden, plantation, cultivated field (Fukui and 
tilbert 1972). 



Waiihole Valley Archaeology 
Section II. Inventory 

Page 37 

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 is, an historical irrigation system may be 
preserved under this 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). 

No surface archaeological 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 3514 and 3525), the absence 
of surface sites should not preclude the presence of the buried 
ones. 

. . 
~ .. 



FIGURE 15. VIEW TOWARD MAUKA NEAR INLAND END OF SURVEY AREA V. 
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Section' III. 
EVALUATIONS OF SIGNIFICANCE 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 thj significance of these sites 
and give recommendations for their management. 

A reconnaissance survey is merely a first step in 
identifying and evaluating archaeological resources. It 
essentially provides an imp:t'ession of the kinds and 
distribution of sites that exist in a. particular area. And 
thus, it can provide only a. tentative notion of the significance 
of those sites. 

Thus, statements of significance made in this report are, 
of necessity, preliminary ones, and .further historical or 
archaeological research may result in changes in these 
evaluations. 

Assessing Significance: the Archaeology of Waiahole 

Evaluating the significance of an archaeological site and 
making recommendll;tions for .its disposition in the face of 
potentially adverse situations can.be, contrary to some 
thought, an obje~tive process. Objectivity requires criteria 
and. that is provided at the federal level by the National 
Register of Histo:t'ic Places. · · 

The National Register~Criteria for Evaluation: (NHRP 
1977} states tha"t: the quality of significance is present in sites 

••• that possess integitity of location, design, 
setting, materials, workmanship, feeling, and 
associatio~. and: 
A. that a:t'e associated with events that have 

made a significan~ contribution to the broad 
patterns of our htstory; or 

B. that are associated with the lives of persons 
signiflcant in our past; or 

C. that efubody the distinctive characteristics of 
a type, pe~iod, or method of construction or 
that represent the work of a master, or that 
possess high artistic valqes, 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 frames 
of reference: research potential, cultural import, and 
public value. 

Research Potential 

Research value lies in the potential of a site to 
answer questions of substantive or methodological import, 
or to contribute to an understanding of cultural patterns 
and processes or the history or prehistory of an area. 
Criteria for dealing with these issues include the uniqueness 
of a site relative to associated features or archaeological 
areas, availability of supplementary historical information, 
the condition of the site, and the kinds of information 
retrieveable. 

There are at least three current research problems in 
Hawaiian archaeology which may be addressed by sites found 
in this survey. 

1) The human influence on the natural environment, 
particularly in the development of agricultural 
systems by pre-Contact Hawaiians. 

On-going work at Kahana Valley (to the north of 
Waiahole) is suggesting that agriculturally 
related burning on the valley slopes, possibly 
in the very early settlement period (pre-AD 1000), 
may have induced major erosion and infilling of 
the bay, resulting in a coastline change to the 
present configuration (P. Beggerly, pers. comm.). 
A similar idea for environmental degradation has 
been inferred for the island of Kaho'olawe, 
possibly as late as the AD 1500s (although 
chronological control is presently tenuous)(H.D. 
Tuggle, pers~ comm.). Trembly's interpretation 
of lower Waiahole Valley as an alluvial deposition 
over lagoon, muck, or peat (Trembly 1982) may 
reflect an analogous process of environment 
degradation and coastal infilling. 

Examination of the deposits in site 3526 along the 
banks of lower Waiihole Stream and monitoring of 
the waterline planned for Waiahole Homestead Road 
(also in the lower valley) may reveal data applicable 
to this research problem; in particular, evidence 
for a lagoonal situation during the period of human 
occupation in Hawai 1 i (at least by AD 600), which 
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could suonort human involvement in the subsequent 
landscape.changes. 

Landscape alteration in the development of complex 
irrigation systems by Hawaiians could also be 
examined in this context. For example, the area 
around the junction of Waiahole and Waianu Streams 
is heavily eroded, probably from flooding. This 
situation has apparently developed in 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 fields at the stream juncture may have 
created an artificially stable situation which 
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. 

2) The study of lithics, i.e. the process of stone 
tool manufacture. 

Research in this field has focused primarily on 
the major basalt quarries near the summit of Mauna 
Kea on the island of Hawai'i. Little has been 
done on quarry sites elsewhere in the islands. 
However, a collection and analysis of material from 
the two Waiihole quarries (reported by Kikuchi 1964) 
was carried out by a University of Hawaii-Manos 
archaeology class in the fall 1982. This initial 
work can be supplemented by analysis of material from 
sites located in the present survey. 

The range of stone artifact types and sizes from these 
sites suggests the quarried material was refined in 
workshop areas on the valley floor (e.g. sites 3505 
and possibly 3512) and then distributed throughout 
the valley (flakes have been found in site 3514, near 
the Waiahole-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 types may add to 
an understanding of lithic manufacture within this 
localized area, as well as provide data for comparison 
with the Mauna Kea sites ind material. 
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3) The archaeology of the 19th and 20th centuries. 

This is a facet of Hawaiian archaeology which has 
been long neglected. In the past, Hawaiian 
archaeology has generally been considered the study 
of Hawaiian culture for several reasons (both 
academic as well as perceptual), including a focus 
on Polynesian adaptation to the Hawaiian environment 
and a lack of qualified historically oriented 
archaeologists. However, neither of these reasons 
is currently viable and there is a growing interest 
in the archaeology of ethnic groups (other than 
Hawaiian), of plantation systems, and of urbanization, 
to name a few issues. 

The period of the rice industry in Waiahole was the 
beginning of major changes in the traditional land 
use and settlement in the valley. The transition 
from a predominantly Hawaiian, subsistence-oriented 
community to one consisting primarily of Asian and 
haole commercial agriculturalists is little 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 contains a range of 
artifacts reflecting both traditional and historical 
occupation, and 3517, which is known through 
documents to have been occupied by both Hawaiians 
and rice workers, are of particular interest in this 
respect. 

The impact of commercial rice development on the 
subsistence taro system (both of which utilized 
irrigation technology) can also be studied in the 
coastal flat area, especially along the base of the 
Kaneloa escarpment where terraced fields are still 
intact (e.g. sites 3520 and 3524). 

Cultural Value 

Cultural value is a subtle factor which annlies to sites 
with religious, mythological, social, or histo~lcal associations. 
Although it is generally applied to sites such as Hawaiian heiau 
and mythical places, historical featuresshould not be excluded 
from consideration. Sites such as the McCandless Rice Mill 
(site 3523) which associated with a character very important to 
the 19th and 2Cth century settlement in the valley, and site 
35C6, the irrigationcanalwhichis presently being used, come to 
mind for this category. In the latter example, the continuity 
of use for over 100 years and its present excellent condition 
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emphasize its "integrity of location, design, setting, materials, 
workmanship, feeling, and association" (NHRP 1977). 

Public Value 

Public value applies to the "exhibit and education'' 
qualities of a site; i.e. its ability to inform the non-archaeo­
logical public about the past and about how that past is 
studied by archaeologists (i.e. how and why archaeologists 
practice their profession). 

As an example of the former, site 3513, the Kuleana 
Ditch, and site-3521, the possible railroad berm, are both 
well-preserved representatives of the technological developments 
of their respective periods. Sites such as 3505, 3512, and 
3526, which are exposed buried cultural deposits, can show 
something of the subject of archaeological inquiry, as well as 
produce artifacts which are intrinsically exhibitable. 

Sicnificance Evaluations of Soecific Sites 

Several sites were evaluated as exceptionally significant 
and are described below. Table 8 lists all sites, with 
abbreviated significance evaluations. 

Site 3505: flake deposit. This site is an exposed 
cultural deposit containing considerable amounts 
of lithic material, including basalt flakes, adzes, 
a whetstone, and cores. It has been exposed by the 
construction of an 'auwai (irrigation canal, site 
3506), which is described 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 possible to trace the lithic material to two 
quarries located near the top of the ridge which rises 
from the valley floor near this site. Raw material, 
adze preforms and blanks, and large flakes and cores 
have been found in the quarries and this site may be 
a basalt tool-making workshop to which the quarried 
material was brought to be refined and fashioned into 
a final product; and 2) it is one of only two sites 
in the survey areas (site 3512 is the other) which 
have no historical associations in the form of written 
documentation or 19th or 20th century artifacts. 
Thus, they may be unique preservations of pre-Contact 
Hawaiian lifestvles in this vallev which has seen 
considerable ch~nge since the 1800s. 



Site 
No. 

3500 
3501 
3502 

3503 
3504 
3505 
3506 
3507 
3508 
3509 
3510 
3 511 
3512 
3513 
3514 
3515 
3516 
3517 
3518 

3519 
3520 
3521 
3522 
3523 
3524 
3525 
3526 
3527 

Table 
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8. 

ARCHAEOLOGICAL SITES AND MANAGEMENT CONSIDERATIONS 

Site SA Condi- Signi- Po ten Adverse Recommen-
Description ti on ficance Impacts dation 

Irrig canal I Fair Low Farm No work 

Platform I Poor Mod Farm Test 

Terrace facing I Good Low Farm Map 

Terrace facing I Fair Mod Farm, erosion Test 

Irrig canal I Exce High Farm Map 

Flake deposit I Good High Farm, erosion Pres/excav 

Irrig canal I Exce High Farm Pres/map 

Mounded wall I Fair Mod Farm, erosion Map 

Irrig system I Poor Mod Farm, erosion Map 

Conc/ston found. I Poor Low Rd construct Map 

Occupation area I Good Unkn Rd construct Test 

Irrig canal I Poor Low Rd construct !1ap 

Buried deposit I Exce High Rd construct Pres/excav 

Kuleana Ditch I Exce Mod Rd construct Pres/map 

Artifact scatter I Fair High Farm Test 

Road bed I Fair Low None known No work 

Irrig canal I Poor Unkn Farm Test 

House/pit I Exce High Farm, rd con st Test 

House I Exce Low Farm Map 

Ka Loko Manu II Poor Unkn Farm Map 

Irrig canal III Fair Mod Farm Map 

Embankment III Exce Mod Farm Map 

Road bed III Good Low Farm Map 

Rice Mill III Poor High Farm/residence. Test 

Irrig canal III Exce High Farm Test 

Artif. scatter III Fair ~lgh Farm Test 

Buried deposit IV Exce Higb. ~ I . ~arm eros:i..on Test 

Irrig canal IV Fair Low Farm No work 
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Site 3506: irrigation canal. This site is an irrigation 
canal which begins at site 3505 and winds its way 
down the south side of the valley, across Kamehameha 
Highway, and into the ocean. Although its present 
intake can be dated to 1950, the canal itself has long 
appeared on historical maps and is mentioned in several 
Land Commission Award testimonies from the 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. 

The significance of this site is precisely its continuity 
---beginning in the far past, its history is continued 
today, as it waters the fields under lease 91. Thus, 
its significance is 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 periods of the valley's agricultural history). 

Site 3512: buried occupation deposit. This exposed 
cultural deposit contains lithic material, scattered 
charcoal, fire-cracked rock, identifiable fragments 
of vegetable material, and two firepits; it is clearly 
a habitation site. It is significant for three 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 Hawaiian use of the area; 
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 
0 1 ahu area (in Bishop Museum work at Kawainui Marsh, 
Kailua); and 3) the abundance of lithic material in the 
deposit suggests a special activity related to this 
occupation, possibly tied to the two quarries mentioned 
above. 

A wood sample collected from one firepit has been 
tentatively identified as koa (Acacia koa), a native 
forest tree, extensively used by Hawaiians for ceremonial 
items, canoes, and household implements. There was no 
example of this tree observed in the vicinity of the 
sitet thus suggesting some antiquity for the firepit. 

Cutting through the deposit to the northwest of the 
present road cut is site 3513, the remains of an 
irrigaticn ditch probably constructed as part of the 
rice industry operations. Although it is- clearly 
separate in nature and chronology from site 3512, it 
should be considered part of the locale complex 
in any management decisions. 
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Site 3514: artifact scatter in plowed field. Over 230 
artifacts (basalt flakes and cores, polished adze 
fragments, volcanic glass flakes, ceramic sherds, and 
bottle glass) were noted in an area of 20 by 50 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 prehistoric period. 

This particular field was surveyed (rather than 
bypassed as a disturbed area) because 1) it had been 
freshly plowed but not yet replanted; 2) artifacts 
had been found earlier in a field outside of the survey 
boundaries (but labelled as site 3525) and I wished to 
test whether the presence of those artifacts was a 
unique instance of preservation; and 3) the field falls 
within the boundaries of a recorded land grant and was 
possibly the site of a house noted on the Dove 1897 
map. 

This site is particularly significant as it shows the 
viability of plow-zone surveys in Hawai 1 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 presently under cultivation throughout the islands). 

Site 3525, a similar artifact scatter in a plowed 
field, is evaluated as significant in this same 
light. However, as it was neither mapped nor even 
examined to the same extent as 3514, this evaluation 
is tentative. 

Site 3517: abandoned wood frame house and associated trash 
pit. Although this site may appear to be a broken 
down, abandoned shack on the edge of Waiahole Homestead 
Road, it has a history which goes back at least to the 
mid-1800s and certainly to the turn-of-the-century when 
it was noted on the Dove 1897 map. The presence of the 
nearby trash or outhouse pit offers an opportunity to 
investigate the occupation of the flat on which the 
house stands and its possible association with the 
rice fields which once occupied the now overgrown 
expanse of lease 91. 

Site 3523: McCandless Rice Mill. The known remains of this 
rice mill consist of a concrete foundation for a water­
wheel and an exposed bedrbck channel of an 'auwai which 
powered the wheel. However, the locality is de~initely 
lhat of the former rice mill, constr11cted in the last -
decades of the 19th century, by a character, L.~. 
McCandless, who played a major role in the historical 
use an~ modification of ~he ey landscape. 
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An interview with the oresent resident of the site 
revealed that the esca~pment adjacent to the channel 
had been long used as a trash dump and historical 
bottles and miscellaneous paraphernalia from the 1800s 
and early 1900s have been seen on the slope. In 
controlled excavation and with laboratory cataloging 
and analysis of this material, such a dump can be 
significant in two ways: 1) it cculd add considerable 
information on the changing character of the occupants 
of this area, from long-ago Hawaiians, to rice plantation 
employees (in 1897, plantation quarters were located 
near this slope), 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 
tge impact of growing urbanization in Honolulu and 
Kane 1 ohe on a transitional rural area, i.e. the 
distribution in the kinds and quantities of historical 
material could su~gest the kinds of economic (and by 
extension, social; ties which connected Waiahole with 
other parts of the island. 

Site 3524: irrigation canal and rice fields. This site 
locale is the best preserved of any ''rice-related" 
sites 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 Hawaiian use in the presence of a basalt 
flake on the canal bed. Research value is high, in 
furthering understanding of technical aspects of 
the rice irrigation system, as well as investigating 
the possible preservation of a Hawaiian system beneath 
or integrated with the historical one. 

Site 3526: buried cultural deposits. The cultural deposits 
located in the banks of Waiahole 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 fields 
were constructed. Also, the presence of considerable 
amounts of charcoal i~ the profiles can be important 
in dating these events. 

As mentioned above in the section on research value, 
this site may be useful in the investigation of early 
human impact on the natural environnente 

Nomination forms for the National Re ster of Historic 
Places have been prepared for these sites and are included as 
Appendix IV. 
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Archaeologists deal in fragments of time and space. Sites 
are created, modified, buried, eroded, and buried again. And 
when found and excavated by archaeologists, only glimpses of 
these remnant sites can be seen, limited 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 people who originally created and used it. 

This problem is compounded in doing archaeology by 
contract because the archaeological work is often followed 
quickly by whatever development originally generated the work, 
whether highway, building, waterline, or harbor. Sites and 
their information are thus irretrieveably lost. For a 
discipline that deals with fragmentary data to begin with, this 
loss is indefineable. 

It thus becomes critical to maximize the kinds and amounts 
of information which are collected. Recommendations of "no 
further work" or "clearance for use" must be as justified in 
archaeological terms as those for "additional research" must be 
in client/management terms. 

This particular project was generated by an agricultural 
development which will adversely impact archaeological resources 
in two primary ways: through infrastructure development and 
farmlot expansion. Road construction and utility installation 
will almost certainly destroy surface features and disturb 
buried deposits within specific corridors of impact. 
Increasing farm activity will affect sites on a much broader, 
but less defined, scale. On-going bulldozing activity 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-soecific 
courses of action which should be undertaken 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 net preclude additional research if that is 
warranted by subsequent analysis. 

It should be emphasized that the process of archaeology 
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 
beginning of another phase. It is difficult to predict how 
much work ultimately will have to be done, without proceeding 
on a step-by-step basis. The steps, or levels of work, are: 



Waiahole Valley Archaeologv 
Section III. Evaluatio~; 

Page l9 

1) intensive survey: to detail surface characteristics 
of specific, defined sites through plane-table or 
transit mapping. For some sites, this may be all 
that is necessary to record pertinent data, but 
mapping may indicate that a site is more complex 
than first appeared and subsurface work may be 
recommended; 

2) subsurface testing: vertical version of the recon­
naissance survey, i.e. to look for the presence or 
absence of buried deposits. It may reveal that a 
site is shallow or contains minimal amounts of 
cultural material. Or, the site may be a rich one 
which requires full excavation to understand its 
process of creation and change; and 

3) excavation: to recover the information which is 
contained within a site before the site is destroyed; 
field work should be preceded by the development of 
a research design which should intellectually and 
pragmatically organize the excavation, e.g. to 
determine the size of the sample to be dug, where 
to dig, and what kinds of information to look for. 

In all cases where further work is carried out, a 
reevaluation of significance and reconsideration of recommendations 
should be done. 

In some select cases, preservation, or the protection of 
site integrity by altering development plans to avoid a site, 
is the most desirable recommendation. Again, the emphasis is 
on the conservation of archaeological sites as a nonrenewable 
resource. Preservation should include a buffer zone of at 
least 50 feet beyond the immediate site features. However, if 
development plans are not flexible, alternative recommendations 
for mitigation of adverse impacts are provided. 

Recommendations 

The following recommendations are organized into general 
and sDecific categories~ General recommendations address 
long-term respcnsibilities·for managing archaeological resources 
in the valley~ Specific recommendations are directed toward 
immediate plans for infrastructure and farmlot development& 

General Recomm~ndations 

1) The primary recommendation of this report is the development 
of a olan for the manage~ent of archaeological resources within 
the W~iahole Valley Agricultur~l Park. By preparing such a 
plan, a piecemeal and perhaps more ti~e-consu~ing approach to 
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site management and mitigation of adverse 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 
applicability to management concerns, and a projection for 
kinds, amounts, and scheduling of necessary work for resource 
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 ascertain a more comprehensive view of the 
extent and nature of the archaeological resources 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, neither of these assumptions is wholly accurate. 
Sites were found that were not within the bonndaries 0f Land 
Commissi~n 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 
Waiahole Stream, mauka of lease 91) and intensive transect 
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 archaeological sites even in 
cultivated areas. As this is still a hypothesis supported 
by only two limited tests, mapping and subsurface coring is 
recommended to determine the general presence of preserved 
subsurface cultural deposits. Fields in all micro-surface 
regions (as applicable, see Figure 2) should be included. 

3) A recommendation 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 nomination, 
which may be appropriate following additional survey and 
mitigation activities (in lieu of a district nomination, 
forms for individual sites have been completed and are 
included as Appendix IV). 

Specific Recomffiendations 

1) Proposed Waiahole Valley Road. All sites located within 
the right-of-way or at least 100 ft 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 buried occupation 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 features. However, because of their 
proximity to this site, they should be included in 
these investigations. 

Site 3512/3513: This complex should be instrument mapped 
(by plane-table or transit) and salvage excavated. 
The oresent road cut has revealed enough of the site 
to 1) evidence the presence of buried deposits, and 
2) estimate the horizontal extent of this site. 
Therefore, no testing is recommended before salvage 
work is carried out. At a minimum, excavation should 
be done to determine the function and chronological 
context of the site. 

During construction of the roadway and associated utilities, 
monitoring by a qualified archaeologist should be undertaken, 
particularly when trenching for installation of utilities is 
being done. 

2) Proposed waterline installation along Waiahole Homestead 
Road. Although no surface sites were found along this route, 
this does not preclude the presence of buried ones. Therefore, 
monitoring by a qualified archaeologist should be undertaken 
during construction work. 

3) New farmlots. Under the assumption that all new leases 
will entail some intensification of use in presently unused 
areas, it is recommended that all sites falling within new 
lease parcels require additional work (as listed in Table 8). 
A reevaluation of significance and recommendations should be 
made following that work. 

4) In areas in which the present level of use is maintained, 
no further work is necessary unless that level of use is 
intensified (e.g. by bulldozing, grading, house foundation 
excavation, cultivation by heavy machinery). At that time, 
a reassessment of this recommendation is necessary. 

For example, site 3524 is in an area used for pasture, 
and is presently in no danger of adverse impact. However, 
should the lessee decide to intensify use by cultivation 
or construction, such action may affect the integrity of the 
site and further archaeological work would be necessary. 

Measures for implementing this recommendation can be 
incorporated into the cultural resource 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 sites are recommended for preservation: 

Site 3505: All eroded lithic material should be 
collected, analyzed (especially in relation to the 
collected material from the two quarries) and 
reposited at the University of Hawaii-Manca 
Archaeology Laboratory (the repository of the 
quarry material) as part of the preservation 
procedure. The material is at present in danger 
of being washed away by floods from Waiihole 
Stream. 

Site 3506: The preservation of this feature and 
encouragement to continue its use are not 
incompatible. 

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-being is low. 
Recommendations for their disposition are thus discussed 
under item 1 of the specific recommendations. 
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Irrigation canal: shallow, unfaced ditch, ranging 
in width from 1 .o to 2.0 m across; runs in an 
E-W orientation through pasture under lease 90, into 
hau thicket, and eventually into Waiahole Stream 
above its junction with Waianu Stream. Where ditch 
enters hau thicket, there is a small pile of pebbles 
and cobbles on its N bank which may be from ditch 
maintenance; 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 to have widened and braided. 

This site is located in SA I, in an area identified 
as LCA 7572: 1 to Kupoepoe, which land records 
tndicate was cultivated in irrigated taro. Although 
these records do not specify the presence of a canal, 
such a feature would not have been unusual in an 
irrigated field. The canal was present by at 
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 ~air to poor condition, having been 
subjected to the vagaries of plow and bulldozer. This, 
and the fact that the agricultural system of which it 
was undoubtedly a part no longer exists, assigns it 
to a category of minimal significance in all respects. 

Platform: 4.0 m by 3.0 m, approximately 50 to 60 cm 
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 fill. 
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 lease 89 
field has obliterated or covered the N half of the 
structure. 

This site is in poor condition. There is some excava~1on 
potential to determine site function and chronological 
context, especially as this is a possible habitation 
remnant of a known agricultural complex (LCA 7572:1). 
There is little public or cultural value. 
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Terrace facing: partially faced embankment which 
parallels the SE edge of the field under lease 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 exhausts into the 
junction of Waiihole 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. 

This structure is located within the boundaries of 
LCA 7572:1 to Kupoepoe. It is located in SA I. 

The site is in moderate to good condition where it 
could be seen. It has little excavation potential 
although its spatial extent should certainly be 
determined if there is probability of adverse impact. 
It has little public or cultural value. 

Possible remnant terrace facing: rounded and 
sub-rounded cobbles, forming a facing about 30 cm 
high, exposed in the low, N bank of Waiihole Stream 
approximately 95 m (300 ft) W of SA I. This feature 
may be a natural deposit; there is a large amount 
of similar material in the adjacent stream bed and 
along the stream sides. 

A deeply cut canal which flows into Waiihole 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. com~.). Where this canal 
cuts along the base of the valley side, approximately 
50 to 75 m (165 to 250 ft) mauka of this site, a 
basalt flake was found in the side of the canal. 

This site is in fair condition. Its research value 
is high, as it may contain intact cultural material. 
There is little cultural or public value. 

Irrigation canal: 1.0 m wide, about 50 cm deep; flows 
makai along the S edge of the valley floor in SA I; 
source unknown. Some large boulders which are visible 
in the bank may be a remnant facing; appears to be 
generally unfaced. 

At one point, it is joined by a channel off of 
Waiahole Stream, below which is a recently constructed 
dam of corrugated metal supported by hau stakes. This 
dam is to channel water into another ditch, site 3506. 

I 
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This feature continues downstream, paralleling another 
canal (site 3506), and joins the main channel of 
Waiihole Stream, mauka of its 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, suggesting a flood wash area. The 
steep ridge forming the southern boundary of the 
ahuoua'a is to the immediate S. 

A 2.0 m long alignment of basalt rocks extends 
across the canal at its junction with Waiihole Stream. 
This rudimentary dam consists of two courses of 
boulders, approximately JO to 40 cm high. 

This site is in excellent condition. Although its 
excavation potential is low, its research value is 
high in terms of examining the control of water 
in the irrigation regime and the continuity of the 
irrigation system from traditional to modern times. 
Sources for research include intensive mapping of the 
archaeological features, historical documents which 
may give some chronological control, and oral 
histories. Cultural and public value is limited. 

Flake deposit: exposed in 2.5 to 3.25 m high bank, 
cut into ridge probably as a result of construction 
of the site 3506 canal intake. A layer of in situ 
flakes occurs in the uppermost 20 to 30 cm of the 
exoosure; 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 canal pipe, as well as to the makai 
(although not in as great a concentration). A few 
scattered basalt flakes were also observed on the 
surface of the steep slope above the cut bank. 
Flake material was also observed on the level surface 
of the pipe, but not on the embankment of the canal 
to the makai of the concrete foundation. This 
suggests that the main area of the deposit already 
has been exposed by the canal construction. 

The in situ deposit is characterized by horizontally 
oriented flakes in the upper 20 cm; between 20 and 
JO cm below surface, are a few scattered flakes, also 
oriented horizontally, and some scattered charcoal 
(see Figure 17, inset). 
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The basalt flakes, which are visible on the vertical 
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, prominent bulbs of percussion, and step 
or hinge flake termination. The material is dense, 
fairly fine-grained, grey basalt, with no phenocrysts. 
There is no obvious exposure of raw material in the 
immediate vicinity, although two quarries have been 
identified near the top of the ridge above this site 
(approximately 575 m or 1800 ft distant). At least 
three adze blanks were present in the surface of the 
cut (Figure 18). 

Although there is no mapped Land Commission 
associated with this locale, it is possible 
site area may fall within the bounds of LCA 
as described in testimonies for this claim. 
8830/7647 is also in the immediate vicinity. 
is located in SA I. 

Award 
that the 
7572:1, 

LCA 
The site 

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 
probable prehistoric 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 display. 
Cultural value is minimal. 

Irrigation canal: well-formed channel, which appears 
to be presently maintained and is in excellent 
condition. It begins as an off-shoot of the site 
3504 canal. The head of the ditch consists of a 
six m long iron or concrete pipe (diameter approximately 
30 cm 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 intake, 
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 exposed and cut side of 
the ridge. 

In the same area where site 3504 joins Waiahole Stream, 
the 3506 canal makes a sharp turn to the E and runs 
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makai along the base of the valley side. At the 
base of theridge which forces this sharp turn is 
a small, level area which is described 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 inconsequential 
pile of very recent trash was found. 

The canal continues beyond the makai extent of the 
survey area and feeds into the taro fields in lease 
91 (see Figure 7). 

This canal is primarily a dirt-faced channel, but 
cobbles and boulders have been placed in strategic 
places, particularly where there is potential for 
flood damage. At one point where it makes a sharp­
angled turn, it has been well-faced with cobbles 
and boulders, with facings up to 70 cm above the 
present water level. 

This feature is also associated with sites 3516, 3517, 
and 3518. The 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 in 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 1auwai appears consistently on all the 
historical maps he examined; and that it diverted 
water from upper Waiahole Stream and irrigated the 
lowlands S of the main stream. 

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 also high as it is an integral part of a 
continuing agricultural system. A recommendation of 
preservation, in this case, should not preclude 
continued use. 

Mounded wall: may be a possible levee to protect 
adjacent fields fro! flood waters backing up above 
the junction of Waiahole and Waianu Streams. The 
wall is faced on the sid~ away from the stream for 
a short section of its 20 m 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 it was followed for a short way in the survey 
before the vegetation became impenetrable. The site 
is probably within the bounds of LCA 7572:1, in what 
is now SA I. 

This site is in fair condition. Its research value 
is moderate as it relates to the irrigation system 
associated with LCA 7572:1, but excavation potential 
is low. Public and cultural value is minimal. 

Irrigation system: consists of remnant terrace 
facings and a possible irrigation channel, located 
on the S 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 overflow and alluviation, and from 
considerable recent bulldozing 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) 
downstream. 

This site is in poor condition, and as such, it has· 
only moderate 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 system 
with the commercial rice period. Public and cultural 
value is minimal. 

Concrete and stone foundation: located along the 
edge of Waianu Stream, approximately 45 m (140 ft) 
makai of the Waianu Stream bridge; approximately 
2.0 m long, 25 cm high, and 25 cm wide, of rounded 
boulders set in concrete. The feature may have been 
a canal intake, but its associations 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 area to the north. 
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Possible occupation area: located on stream flat 
immediately makai of the Waianu Stream bridge and S 
of Waiahole Valley Road. 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 occupation. 

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 also marked on the 1897 
map. 

Further work is 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 N of the junction of Waianu and 
Waiahole Streams in SA I (Figure 20) . 

The canal is 1.5 to 2.0 m across and up to 50 cm 
deen (where faced). The embankment is 1.5 to 2.0 m 
wid~ and up to 1.0 m high; it may have been faced 
on both sides, but the area toward the stream 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 meander in Waianu Stream; the makai end of the 
canal appears to continue makai 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 occupation deposit: 20 to 30 cm thick 
cultural deposit exposed in a 1.4 to 2.0 m high 
road cut, located mauka of the Waianu Stream bridge 
(Figure 21); contains lithic material and two 
firepits (with charcoal, ·firecracked rock, and 
identifiable fragments of burnt vegetative material). 
There is scattered charcoal through the deposit(Figure 22). 

The site is situated on the nose of a ridge or knoll 
which separates the drainages of Waiahole and Waianu 
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Dark brown (7.5 YR 3/2, moist) silt clay; strong 
medium, blocky structure; firm consistence; 
sticky, plastic; many fine to coarse 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 
visible; 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 
clay; strong, medium, blocky structure; firm 
consistence; sticky, plastic; many fine to 
very coarse roots; fire-cracked basalt, basalt 
flakes, charcoal, one grinding stone; abrupt, 
smooth 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 silt 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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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 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 "K.uleana Ditch" (site 3513), which 
cuts across the knoll at a higher elevation. 

The site 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 century 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 association 
with agricultural fields along the streams (Figure 23), 
and 3) the abundance of lithic 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 minimal. 

"Kuleana Ditch": site actually consists of two 
dirt-faced channels cut across 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 across the Waiahole 
School lot and down to the McCandless Rice Mill (site 
3523). 

The site, located in SA I, is in excellent condition. 
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 also informed me that the mauka portions of the 
ditch remained intact. 

Artifact scatter: consists of lithic material, 
crockery, bottle glass, volcanic glass flakes, and 
miscellaneous cultural debris, scattered throughout a 
freshly plowed field under lease 74, in the NW corner 
of SA I. Six transects were run across a 20 x 50 m 
section of the field. A total of 142 flakes, 33 pieces 
of crockery, 52 pieces of bottle glass, 5 volcanic 
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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 (Figure 25). The crockery 
and bottle glass (clearly of historical origin) were 
concentrated in the SW corner of the field while 
the volcanic glass and miscellaneous lithic artifacts 
(probably of prehistoric or traditional origin) were 
distributed over the northern and eastern sections. 
The basalt flakes were evenly distributed 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 contains a multi-component site, containing a 
range of material representing both traditional and 
historical occupations: and 2) the site can probably 
be divided into two zones, possibly reflecting 
shifting loci of occupation thrcugh 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 a plow zone has 
yet to be examined in Hawai'i. The ramifications for 
Hawaiian archaeology are considerable, given the large 
acreage of land presently under cultivation and 
presumeably thought to be too disturbed for research 
purposes. 

Old road bed or irrigation canal: a level, linear 
area located on the slope of Kaneloa, above the 
Waianu Stream bridge, in the NW corner of SA 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 field under lease 74 (see 
Figure 11). It slopes down to the E along the 
middle of the Kaneloa slope. 

The site falls within the boundaries of Grant 2703:3, 
but there are no clear historical associations. 

Without further information, significance is minimal. 

Possible irrigation canal: distinguishable as an 
irrigation feature by the slight indentation in the 
thick grass ground cover and by its relatively 
boggy condition. 

This feature is located within the boundaries of LCA 
7664:1, which is described as under taro cultivation. 
The area was certainly under rice cultivation in the 



FIGURE 24. SAMPLE OF ARTIFACTS FOUND IN SITE 3514. 
(crockery, 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 of an irrigation 
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 with the lower 
end of the site 3506 canal; it then continued downvalley 
into the taro fields presently under lease 91. 

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 obviously a part of an as yet little known 
system. 

Abandoned wood frame house and associated trash pit: 
small, wood frame house (with only three walls standing), 
and an associated trash or outhouse pit; located on 
a small flat at the base of the valley side near the 
SE corner of SA I. The Waiahole Homestead Road runs 
adjacent to the N side of the house and pit. White 
ginger and banana are growing next to the one-room 
structure, which contains a rusted metal bedframe. 

The pit, which measures approximately 1.0 min 
diameter, contains rusted metal, ceramic fragments, 
bottle fragments (including a bottle base inscribed 
''Dai Nippon"), and several short lengths of 4" x 4'' 
lumber. 

The site 3506 canal runs parallel to and across 
the road from the house. Near 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 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 condition and the aooarent 
ccntinuity in occupation of this locale from.at least 
the first half of the 19th cen0ury into the 20th 
century gives much significance to the site in 
research terms. The presence of the trash pit offers 
an opportunity to investigate the material remains 
of this occupation and its possible association with 
the cultivated fields which once occuoied the now 
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 p~esently under lease 71; along the Sedge 
of SA I. The house appears to have been recently 
abandoned, as there wasstill a blanket hanging 
from one of the rafters at the time of the survey. 
An old bath tub is in the weed-overgrown yard near 
the canal. There are two accesses across 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 
road. Both appear to be recent innovations. 

An informant indicated that this structure was a 
field house when the area was under taro cultivation 
in the early 1950s. 

As an archaeological site, the house is in excellent 
condition. Without further information, however, its 
significance is minimal. 

"Ka Loko Ma.nu": first identified on the 1897 Dove 
map; appears on this map as a pond in an irrigation 
ditch or a stream (being used as an irrigation ditch) 
which flowed through the gulch along the N boundary 
of the valley; located in SA II. 

"Loko'' means pond, pool, or lake; ''manun means 
bird, or alternatively, salty, pungent, or acrid 
(Fukui and Elbert 1964). 

Approximately 255 to 315 m (800 to 1000 ft) upvalley 
from the coastal flat is a large, flooded area which 
covers much of the gulch floor(Figure 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 cm deep) stream channel. Below the pond, it 
appears that someone has cleared out and possibly 
deepened an exhaust channel, which is approximately 
50 to 60 cm deep. 

The vegetation in the vicinity of the pond is 
conspicuously different from the lower gulch, which 
is dominated by tall grasses and ferns under a Java 
plum canopy. The vegetation in the site area includes 
ti, red ginger, and banan'a. 

A recent bulldozer cut crosses thegulch just below 
the pond; this is a source of red coloration in the 
stream in the lower gulch. At the top of the N 



FIGURE 26. SITE 3519, KA LOKO MANU, VIEW TOWARD MAUK[\_. 
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ridge, a 20 cm thick deposit containing scattered 
charcoal flecks was observed in an eroded 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 
on the slopes, although a definite chronological date 
cannot be affixed. 

This site is enigmatic in function and a statement 
of significance is premature without further information. 

Possible irrigation canal: occurs as a narrow ledge 
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 64, to the mouth of the same gully, 
where it turns sharply makai, following the line 
of the Kaneloa escarpment. It leaves the base 
of the escarpment approximately 100 m (325 ft) from 
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 
theJ:Owland. 

A watercourse following the same route as this feature 
is identified on the 1897 Dove map. It originates 
from the junction of Waianu and Uwau Streams in the 
upper Waianu drainage and branches at the head of 
the gulch in which "Ka Loko Manu" (site 3519) 
occurs. The main branch of this canal system 
continues across Kaneloa and then splits again at 
the head of the gully mauka of lease 64 to enter this 
subsidiary channel (see rigure 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 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 'ili of Waianu 2. 
There were no awards to commoners in this 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 to this site 
as a feature possibly related to both forms of irriga­
tion. Public value and cultural import are mininal. 
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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 extends from the base of the Kaneloa 
escarpment makai onto the coastal flat in a direct 
line toward Waikane Landing. Although there is no 
corroborative evidence, this may be part 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 ties. 

Where the embankment meets the escarpment, a 2.0 m 
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). 

The site is in excellent condition. Research value 
is moderate, as there is so little known about the 
railroad (although several people informed me that 
it' followed the route of Waiahole Valley Road). If 
this is indeed the railroad, its public value is 
high. 

Possible road bed: wide, level bench at base of 
escarpment, 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 
honohono ground cover. There is no visible stonework 
along the makai edge, which drops 50 cm to the 
coastal flat. A single line of tall Java plum trees 
forms a conspicuous boundary along that edge. 

Remnant terraces, probably from rice cultivation, 
are visible in the pasture to the makai; dirt facings 
with no stonework are clearly visible near the 
escarpment. 

Without further information, this site has little 
signficance. 

McCandless Rice Mill: presently the site of a 
residence in SA III. Archaeological remains consist 
of exposed bedrock channel in the escarpment face which 
served as an irrigation feature running the rice mill 
waterwheel, and the conc~ete foundation of the water 
wheel under the existing house. 

This locality is 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). 

McCandless, a driller by profession, came to Hawai'i 
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 Waiahole 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 site 
revealed that the escarpment adjacent to the 
bedrock channel has been long used as a trash dump, 
and historical bottles and miscellaneous paraphernalia 
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 slope offers 
an opportunity to examine the changing material 
culture of occupants of the area, from possibly 
long-ago Hawaiians, to rice plantation workers, to 
the present truck farmers. 

While public value is minimal, cultural import is 
high as this site is associated with an important 
historical figure for the valley, as well as an 
important period in the valley's history. 

Irrigation canal and rice fields: irrigation 
feature consists of narrow, level bench at the base 
of the Kaneloa escarpment at the S end of SA 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 S 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 deeo 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 SA 
was followed for a short distance where it became 
a level bench similar to the one described above. 
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Terracing is visible in the pasture to the makai of 
the escarpment. Those immediately adjacent to 
the canal junction were mapped with Brunton pocket 
transit and tape (see Figure 27); those farther 
away were drawn from the 1928 aerial photograph 
(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 preservation of the 
Hawaiian system beneath or integrated with the 
historical one. Public and cultural value are minimal. 

Artifact scatter: lithic material and a porcelain 
sherd were observed on the W edge of the cultivated 
field under lease 64 (Figure 28). No systematic 
transect 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 cultural value are minimal. 

Buried cultural deposits: four profiles were noted 
along the lower banks of Waiihole 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 cut in the stream, approximately 150 m 
(480 ft) mauka of the bridge. The deposits contain 
considerable charcoal and a few basalt and volcanic 
glass flakes. The interpretation of agricultural 
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 ft). Profile 1 is 10m(30ft) from 
the E edge; profile 2 is approximately 10 m (30 ft) from 
the W edge. The land above the cut is presently being 
cultivated in bananas and other truck crops. The stream 
is approximately 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 stone wall 
supporting Waiahole Valley Road is on the N side of 
the stream. 

A 1.3 m high bank, approximately 223 m (700 ft) inland 
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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Profile 1 Profile ,2 

FIGURE 29. PROFILES 1 AND 2, SITE 3526. 
(shading denotes inferred cultural 
deposition---irrigation agriculture) 
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Dark brown (7.5 YR 3/2. moist) silty clay; strong, medium. blocky structure; 
very hard consistence (dry); very firm consistence (moist); sli~htly 
sticky. slightly plastic; few fine to ~edium roots; less than 5~ rounded 
pebbles; smooth, clear boundary; one flake of volcanic glass collected 
from boundary with Stratum 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 roots; less than 10$ rounded pebbles and 
cobbles; small charcoal flecks scattered throughout; clear, smooth 
boundary. 

In profile 1, deposit is same as Stratum II, with reddish yellow (5 YR 
6/8, moist) staining throughout (and extending into IV). 

In profile 2, dark brown (7.5 YR 3/2, moist) clay loam; fine, sub-angular 
blocky structure; slightly sticky, slightly plastic; with reddish yellow 
(5 YR 5/8, moist) mottlingi abrupt, smooth boundary. 

(o~curs only in profile 2) 
sandy loam matrix~ reddish 
some rounded pebbles., 

coarse sand to small rounded cobbles in 
yellow; lower 5 cm is a sandy gravel with 

V: (occurs only in profile 2) Dark brown (7.5 YR 3/2, moist) silt clay; 
fine, .sub-angular, blocky structure; very friable (moist); sticky. 
plastic; reddish yellow (5 YR 5/8, moist) mottling; very few, small 
charcoal flecks; smooth, abrupt boundary. 

VI: Dark brown (7.5 YR 3/2, moist) with reddish yellow (5 YR 6/8, moist) 
mottling; rounded to sub-rounded pebbles to gravel in a clay loam 
matrix; weak. fine to medium crumb structure; firm consistence; sticky, 
plastic; few, very f~ne roots; abrupt, wavy boundary. 

VII: In profile 1, dark brown (7.5 YR 3/2, moist) silty clay; with dark 
red (10 R 3/6, moist) mottling; friable; sticky, plastic; few, very 
fine roots; less than 10% rounded cobbles; abrupt, smooth boundary. 

VIII: 

In profile 2, dark brown (7.5 YR 3/2, moist) clay; fine, columnar 
structure; very sticky, very plastic; friable: some charcoal flecks; 
abrupt, wavy boundary. 

distinctly graded deposit of fine silts to small cobbles~ in strong 
brown (7.5 YR 3/2, moist} clay loam matrix. 

In profile 2, divided into four sub-strata: 

VIIIa: 

V!IIb: 

VIIIc: 

VIIId: 

silt to coarse sand; very fine crumb structure; slightly 
sticky, non-plastic; friable; some charcoal flecks \more so than 
in Stratum VII); abrupt, smooth boundary. 

sands and pebbles. 

very fine sandy silt; very fine crumb structure; slightly sticky, 
non-olastic; many large chunks of charcoal; few burnt kukui shell; 
thin~bands of clay; abrupt, wavy boundary. 

coarse sands to pebbles in weakly cemented clay loam ma~rix; 
rounded to sub-rounded cobbles along lower boundary; anrup~, 
smooth boundary. 

IX: (occurs only in profile 1) very dark brown ( 1 0 YR 2/2, moist) clay loam; 
sticky, plastic; approximately 25% gravels and pebbles; lower boundary 
undetermi11ed. 
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(Evans /T9787 defines such a soil as having ''formed 
through-disturbance of the hydrological regime by 
man - particularly the changes wrought by forest 
clearance and land exploitation for farming"). Further, 
a facies change in this lowest deposit indicates that 
the stream channel has been shifting and that the 
present course is cutting into a former agricultural 
area. 

A 2.5 m high bank, approximately 415 m (1300 ft) 
inland of the Kamehameha 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 stratum. 
The upper layers of the cut bank have been heavily 
disturbed by recent digging and filling associated 
the residence on the adjacent property. 

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 
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 
Waiahole Stream to the S; intake is located mid-way 
between leases 91 and 93. The intake area is marked 
by corrugated metal and plastic sheeting, supported 
by hau branches and boulders; approximately 20 m 
to the makai, the canal feeds into a long, 12" 
metal pipe which is presently overgrown in a hau 
thicket. 

Two other possible canal exhausts (into Waiahole 
Stream) were noted on the N bank of the stream, 
slightly downstream from this site. 

Without further information, the significance of 
this site is minimal. 
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LIST OF PLANTS 

Common Name Hawaiian Name Scientific Name 

kava 1 awa Piper methysticum 

banana mai'a Musa sp. 

false kamani kamani haole Terminalia catappa L. 

guava Psidium guajava 

hau Hibiscus tiliaceus 

Java olive Sterculia foetida L. 

Java plum Eugenia cuminii 

koa haole Leucaena glauca 

mango manako Mangifera indica 

pandanus ha la Pandanus odoratissimus 

panicum grass Panicum maxi mus Jacq. 

papaya Cari ca papaya 

sweet potato 'uala Ipomoea batatas L. 

rice laiki Oryza sativa 

sugar cane ko Saccharum officinarum 

taro kalo Colocasia esculenta L. 

tobacco paka Nicotiana tobacum L. 

Source: Marie C. Neal, In Gardens of Hawaii. B.P. Bishop 
Museum Special Publication 50. Bishoo Museum Press. 
Honolulu: 1965. · 

L. 
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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 visible on the 
1928 aerial photograph). The deposit was first 
located in the S exoosure of the road cut, then 
traced in the N exp;sure, and finally through the 
grooves of the "Kuleana Ditch" (site 3513), which 
cuts across the knoll at a higher elevation. 

The site 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 century 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 association 
with agricultural fields along the streams (Figure 23), 
and 3) the abundance of lithic 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 minimal. 

"Kuleana Ditch": site actually consists of two 
dirt-faced channels cut across 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 across the Waiahole 
School lot and down to the McCandless Rice Mill (site 
3523). 

The site, located in SA I, is in excellent condition. 
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 also informed me that the mauka portions of the 
ditch remained intact. 

Artifact scatter: consists of lithic material, 
crockery, bottle glass, volcanic glass flakes, and 
miscellaneous cultural debris, scattered throughout a 
freshly plowed field under lease 74, in the NW corner 
of SA I. Six transects were run across a 20 x 50 m 
section of the field. A total of 142 flakes, 33 pieces 
of crockery, 52 pieces of bottle glass, 5 volcanic 



--·--·------------------------

FIGURE 23. 1860 PHOTOGRAPH FROM MAUI, SHOWING SETTLEMENT PATTERN SUGGESTED FOR SITE 3512. 
(Photograph from J. Foher, Hawaii: A Pictorial History. Bishop Museum 
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 (Figure 25). The crockery 
and bottle glass (clearly of historical origin) were 
concentrated in the SW corner of the field while 
the volcanic glass and miscellaneous lithic artifacts 
(probably of prehistoric or traditional origin) were 
distributed over the northern and eastern sections. 
The basalt flakes were evenly distributed 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 contains a multi-component site, containing a 
range of material representing both traditional and 
historical occupations; and 2) the site can probably 
be divided into two zones, possibly reflecting 
shifting loci 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 a plow zone has 
yet to be examined in Hawai 1 i. The ramifications for 
Hawaiian archaeology are considerable, given the large 
acreage of land presently under cultivation and 
presumeably thought to be too disturbed for research 
purposes. 

Old road bed or irrigation canal: a level, linear 
area located on the slope of Kaneloa, above the 
Waianu Stream bridge, in the NW corner of SA 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 field under lease 74 (see 
Figure 11). It slopes down to the E along the 
middle of the Kaneloa slope. 

The site falls within the boundaries of Grant 2703:3, 
but there are no clear historical associations. 

Without further information, significance is minimal. 

Possible irrigation canal: distinguishable as an 
irrigation feature by the slight indentation in the 
thick grass ground cover and by its ~elatively 
boggy condition. 

This feature is located within the boundaries of LCA 
7664:1, which is described as under taro cultivation. 
The area was certainly under rice cultivation in the 



FIGURE 24. SAMPLE OF ARTIFACTS FOUND IN SITE 3514. 
(crockery, left; flakes, center; 
polished stone toels and volcanic glass, 
right) 
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FIGURE 25. DENSITY DISTRIBUTION CF ARTIFACTS FROM SITE 3514 
(area measures approximately 20 by 50 m) 
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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 of an irri~ation 
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 with the lower 
end of the site 3506 canal; it then continued downvalley 
into the taro fields presently under lease 91. 

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 obviously a part of an as yet little known 
system. 

Abandoned wood frame house and associated trash oit: 
small, wood frame house (with only three walls standing), 
and an associated trash or outhouse pit; located on 
a small flat at the base of the valley side near the 
SE corner of SA I. The Waiahole Homestead Road runs 
adjacent to the N side of the house and pit. White 
ginger and banana are growing next to the one-room 
structure, which contains a rusted metal bedframe. 

The pit, which measures approximately 1 .O m in 
diameter, contains rusted metal, ceramic fragments, 
bottle fragments (including a bottle base inscribed 
•Dai Nippon•), and several short lengths of 4" x 4" 
lumber. 

The site 3506 canal runs parallel to and across 
the road from the house. Near 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 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 condition and the apparent 
continuity in occupation of this locale from at least 
the first half of the 19th cenvury into the 20th 
century gives much significance to the site in 
research terms. The presence of the trash pit offers 
an opportunity to investigate the material remains 
of this occupation and its possible association with 
the cultivated fields which once occucied the now 
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 Sedge 
of SA I. The house appears to have been recently 
abandoned, as there wasstill a blanket hanging 
from dne of the rafters at the time of the survey. 
An old bathtub is in the weed-overgrown yard near 
the canal. There are two accesses across 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 fouX:-­
hollow-tile steps leading down the slope from the 
road. Both appear to be recent innovations. 

An informant indicated that this structure was a 
field house when the area was under taro cultivation 
in the early 1950s. 

As an archaeological site, the house is in excellent 
condition. Without further information, however, its 
significance is minimal. 

"Ka Loko Manu 11 : first identified on the 1897 Dove 
map; appears on this map as a pond in an irrigation 
ditch or a stream (being used as an irrigation ditch) 
which flowed through the gulch along the N boundary 
of the valley: located in SA II. 

11Loko" means pond, pool, or lake; •manu'' means 
bird, or alternatively, salty, pungent, or acrid 
(Fukui and Elbert 1964). 

Approximately 255 to 315 m (800 to 1000 ft) upvalley 
from the coastal flat is a large, flooded area which 
covers much of the gulch floor(Figure 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 cm deep) stream channel. Below the pond, it 
appears that someone has cleared out and possibly 
deepened an exhaust channel, which is approximately 
50 to 60 cm deep. 

The vegetation in the vicinity of the pond is 
conspicuously different from the lower gulch, which 
is dominated by tall grasses and ferns under a Java 
plum canopy. The vegetation in the site area includes 
ti, red ginger, and banana. 

A recent bulldozer cut crosses thegulch just below 
the pond; this is a source of red coloration in the 
stream in the lower gulch. At the top of the N 
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ridge, a 20 cm thick deposit containing scattered 
charcoal flecks was observed in an eroded 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 
on the slopes, although a definite chronological date 
cannot be affixed. 

This site is enigmatic in function and a statement 
of significance is premature without further information. 

Possible irrigation canal: occurs as a narrow ledge 
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 64, to the mouth of the same gully, 
where it turns sharply makai, following the line 
of the Kaneloa escarpment. It leaves the base 
of the escarpment approximately 100 m (325 ft) from 
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 
thel:Owland. 

A watercourse following the same route as this feature 
is identified on the 1897 Dove map. It originates 
from the junction of Waianu and Uwau Streams in the 
upper Waianu drainage and branches at the head of 
the gulch in which "Ka Loko Manu'' (site 3519) 
occurs. The main branch of this canal system 
continues across Kaneloa and then splits again at 
the head of the gully mauka of lease 64 to enter this 
subsidiary channel (see rigure 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 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 1ili of Waianu 2. 
There were no awards to commoners in this 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 to this site 
as a feature possibly related to both 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 extends from the base of the Kaneloa 
escarpment makai onto the coastal flat in a direct 
line toward Waikine Landing. Although there is no 
corroborative evidence, this may be part 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 ties. 

Where the embankment meets the escarpment, a 2.0 m 
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). 

The site is in excellent condition. Research value 
is moderate, as there is so little known about the 
railroad (although several people informed me that 
it followed the route of Waiahole Valley Road). If 
this is indeed the railroad, its public value is 
high. 

Possible road bed: wide, level bench at base of 
escarpment, 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 
honohono ground cover. There is no visible stonework 
along the makai edge, which drops 50 cm to the 
coastal flat. A single line of tall Java plum trees 
forms a conspicuous boundary along that edge. 

Remnant terraces, probably from rice cultivation, 
are visible in the pasture to the makai; dirt facings 
with no stonework are clearly visible near the 
escarpment. 

Without further information, this site has little 
signficance. 

McCandless Rice Mill: presently the site of a 
residence in SA III. Archaeological remains consist 
of exposed bedrock channel in the escarpment face which 
served as an irrigation feature running the rice mill 
waterwheel, and the conciete foundation of the water 
wheel under the existing house. 

This locality is definitely that of the former rice 
mill, constructed in the last decades cf 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). 

McCandless, a driller by profession, came to Hawai'i 
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 Waiahole 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 site 
revealed that the escarpment adjacent to the 
bedrock channel has been long used as a trash dump, 
and historical bottles and miscellaneous paraphernalia 
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 slope offers 
an opportunity to examine the changing material 
culture of occupants of the area, from possibly 
long-ago Hawaiians, to rice plantation workers, to 
the present truck farmers. 

While public value is minimal, cultural import is 
high as this site is associated with an important 
historical figure for the valley, as well as an 
important period in the valley's history. 

Irrigation canal and rice fields: irrigation 
feature consists of narrow, level bench at the base 
of the Kaneloa escarpment at the S end of SA 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 S 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 SA 
was followed for a short distance where it became 
a level bench similar to the one described above. 
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Terracing is visible in the pasture to the makai of 
the escarpment. Those immediately adjacent to 
the canal junction were mapped with Brunton pocket 
transit and tape (see Figure 27); those farther 
away were drawn from the 1928 aerial photograph 
(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 preservation of the 
Hawaiian system beneath or integrated with the 
histnrical one. Public and cultural value are minimal. 

Artifact scatter: lithic material and a porcelain 
shard were observed on the W edge of the cultivated 
field under lease 64 (Figure 28). No systematic 
transect 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 cultural value are minimal. 

Buried cultural deposits: four profiles were noted 
along the lower banks of Waiahol~ 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 cut in the stream, approximately 150 m 
(480 ft) mauka of the bridge. The deposits contain 
considerable charcoal and a few basalt and volcanic 
glass flakes. The interpretation of agricultural 
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 ft). Profile 1 is 10 m(30ft) from 
the E edge; profile 2 is approximately 10 m (30 ft) from 
the W edge. The land above the cut is presently being 
cultivated in bananas and other truck crops. The stream 
is approximately 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 stone wall 
supporting Waiahole Valley Road is on the N side of 
the stream. 

A 1.J m high bank, approximately 223 m (700 ft) inland 
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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Profile 1 Profile .2 

Scale: 1 inch = 25 cm. 

II Stratum 

III 

IV 

VI 

VII 

VIII 

agricultural 

alluvial 

agricultural 

alluvial 

agricultural? 

alluvial--­
grading by 
differential 
stream energy 

Stream level 

FIGURE 29. PROFILES 1 AND 2, SITE 3526. 
(shading denotes inferred cultural 
deposition---irrigation agriculture) 
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Dark brown (7.5 YR 3/2, moist) silty clay; strong, medium. blocky structure; 
very hard consistence (dry); very fir~ consistence (moist); sli~htly 
sticky, slightly plastic; few fine to medium roots; less than 5~ rounded 
pebbles; smooth, clear boundary; one flake of volcanic glass collected 
from boundary with Stratum 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 roots; less than 10% rounded pebbles and 
cobbles; small charcoal flecks scattered throughout; clear, smooth 
boundary. 

In profile 1, deposit is same as Stratum II, with reddish yellow (5 YR 
6/8, moist} staining throughout (and extending into IV). 

In profile 2, dark brown (7.5 YR J/2, moist) clay loam; fine, sub-angular 
blocky structure; slightly sticky, slightly plastic; with reddish yellow 
(5 YR 5/8, moist) mottling; abrupt, smooth boundary. 

(oqcurs only in profile 2) 
sandy loam matrix; reddish 
some rounded pebbles., 

coarse sand to small rounded cobbles in 
yellow; lower 5 cm is a sandy gravel with 

V: (occurs only in profile 2) Dark brown (7.5 YR 3/2, moist) silt clay; 
fine, .sub-angular, blocky structure; verr friable (moist); sticky, 
plastic; reddish yellow (5 YR 5/8, moist) mottling; very few, small 
charcoal flecks; smooth, abrupt boundary. 

VI: Dark brown ( 7. 5 YR 3/2, moist) with reddish yellow ( 5 YR 6/8, moist) 
mottling; rounded to sub-rounded pebbles to gravel in a clay loam 
matrix; weak, fine to medium crumb structure; firm consistence; sticky, 
plastic; few, very f~ne roots; abrupt, wavy boundary. 

VII: In profile 1, dark brown (7.5 YR 3/2, moist) silty clay; with dark 
red {10 R J/6, moist) mottling; friable; sticky, plastic; few, very 
fine roots; less than 10% rounded cobbles; abrupt, smooth boundary. 

VIII: 

In profile 2, dark brown (7.5 YR 3/2, moist) clay; fine. columnar 
structure; very sticky, very plastic; friable; some charcoal flecks; 
abrupt, wavy boundary. 

distinctly graded deposit of fine silts to small cobbles; in strong 
brown (7.5 YR 3/2, moist) clay loam matrix. 

In profile 2, divided into four sub-strata: 

VIIIa: 

VIIIb: 

VIIIc: 

VIII<l: 

silt to coarse sand; very fine crumb structure; slightly 
sticky, non-plastic; friable; some charcoal flecks {more so than 
in Stratum VII); abrupt, smooth boundary. 

sands and pebbles. 

very fine sandy silt; very fine crumb structure; slightly sticky, 
non-plastic; many large chunks of charcoal; few burnt kukui shell; 
thin bands of clay; abrupt, wavy boundary. 

coarse sands to pebbles in weakly cemented clay loam matrix; 
rounded to sub-rounded cobbles along lower boundary; acrup~. 
smooth boundary. 

IX; (occurs only in profile 1) very dark brown (10 YR 2/2, ~oist) clay loam; 
sticky, plastic; approximately 25% gravels and pebbles; lower boundary 
undetermined. 
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(Evans /T9787 defines such a soil as having ''formed 
through-disturbance of the hydrological regime by 
man - particularly the changes wrought by forest 
clearance and land exploitation for farming•). Further, 
a facies change in this lowest deposit indicates that 
the stream channel has been shifting and that the 
present course is cutting into a former agricultural 
area. 

A 2.5 m high bank, approximately 415 m (1300 ft) 
inland of the Kamehameha 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 stratum. 
The upper layers of the cut bank have been heavily 
disturbed by recent digging and filling associated 
the residence on. the adjacent property. 

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 
Figure 29), in particular, gives evidence of the 
natural and cultural changes in the landscape(Figure JO). 

Irrigation canal: 1.0 m deep canal feeding off of 
Waiihole Stream to the S; intake is located mid-way 
between leases 91 and 93. The intake area is marked 
by corrugated metal and plastic sheeting, supported 
by hau branches and boulders; approximately 20 m 
to the makai, the canal feeds into a long, 12" 
metal pipe which is presently overgrown in a hau 
thicket. 

Two other possible canal exhausts (into Waiahole 
Stream) were noted on the N bank of the stream, 
slightly downstream from this site. 

Without further information, the significance of 
this site is minimal. 
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LIST OF PLANTS 

Common Name Hawaiian I.Jame Scientific Name 

kava 1 awa Piper methysticum 

banana mai'a Musa sp. 

false kamani kamani haole Terminalia catappa L. 

guava Psidium guajava 

hau Hibiscus tiliaceus 

Java olive Sterculia foetida L. 

Java plum Eugenia cuminii 

koa haole Leucaena glauca 

mango manako Mangif era indica 

pandanus ha la Pandanus odoratissimus 

panic um grass Panic um maximus Jacq. 

papaya Carie a papaya 

sweet potato 'uala Ipomoea batatas L. 

rice laiki Oryza sativa 

sugar cane ko Saccharum officinarum 

taro kalo Colocasia esculenta L. 

tobacco paka Nicotiana tobacum L. 

Source: Marie C. Neal, In Gardens of Hawaii. B.P. Bishop 
Museum Special Publication 50. Bishop Museum Press. 
Honolulu. 1965. 

L. 
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BIBLIOGRAPHIC REFERENCES TO THE WAIAHOLE WATER TUNNEL 

Commissioner of Public Lands 

1899 Application of L.L. McCandless and T. Lansing 
for JO 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 .Hawaii." Hawaii State 
Archives. 

1899 Application of E.E. Paxton for 30 yr lease of 
all available water on the Crown land of Waiahole 
(no action taken). June 16. In, "List of 
applications filed after 7/7/98 to and including 
10/11/99. Republic of Hawaii." Hawaii State 
Archives. 

Kluegel, Charles H. 

1916 "Engineering Features of the Water Project of the 
Waiahole Water Company." Hawaiian Almanac and 
Annual for 1917. Thos. G.-..T~h-r_u_m-.~~H~o-n~o~l-u~l-u-.~ 

Pp. 93-107. 

Larrison, G.K. 

1916 "The Waiahole Tunnel Project." Hawaiian Forester 
and Agriculturalist. Vol. 13, no. J, pp. 81-81. 

McCandless, James S. 

1936 Brothers and Their Part 
Artesian Well Water in 

the Hawaiian Islands. Honolulu. 

Thrum, Thos. G. 

1 91 5 

Also: 

"The Waiahole Water Project.• 
and Annual for 1916. Thos. G. 
Pp. 174-180. 

Hawaiian Almanac 
Thrum. Honolulu. 

He:-scb.,.ler, L.H. 

1966 The Waiahole Water Comoany, Fifty Years of Water 
Service. Oahu Sugar Company. Honolulu. 
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This 11:1.te is located near the middle of Waiehole Valley 
in n cut bank of Wa.iahole Valley Road, immediat.ely inland 
of where the rond crosses Waianu Stream. The site ii:: an 
PXpofled cultural deposit. measuring 20 to JO cm thick, which 
cont11ins lithic material, scattered charcoal, fire-cracked 
rock, identifiable fragments of veget,able material, and two 
firepits. It is clearly a habitation site, and possibly 
associated with lithic manufacture. 

A wood sample has been tl'ntatively ident.lfied na 
koa (Acacia koa), 11 native llitwniinn forest tree, which was 
li""Bed extensively by Hawaiians for ceremon1Rl items, canoes, 
and hounehold implements.· There were no examples of this 
tree in the vic.iriity of the site at the time the a1te was 
located. 

The slte is exposed in a 1.4 to 2.0 m high road cut. 
It is situated on thenose of a r.idge or knoll which oepnrates 
the two pr.imary drainages of the valley, Wala.nu and Waiahole 
Stre.ttm2. The knoll has been cut by Waiahole Valley Road 
(which was constructed at least by the lete 1920s, based on 
cir1 1928 U.S. military ae.rial photograph), The deposit 
i~ e~timated to extend over an area of approximately JO by 70 m. 

8. Significance 
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This site ie significant for three research renaons: 
1) it is an occupation sit.<!! for which there are no known 
historical references and in which there are no apparent 
historical artifacts; that la, there ls a high probability 
thnt. it ls of pre-Contact Hawaiian origin. If eo, thJs may 
be one of the few such sites which survived the landscape 
chnnges in the low-er valley wrought by the rice industry 
in the 19th century; 

2) its location on the knoll which separates the two 
primary drainages in the valley suggests an association 
with agricultural fields along the streams and thus may be 
the habitation component of a cohesive residential/agricultA1ral 
unit; this kind of habitation-agricultural associ'ltion has 
been suggested by recent work in an area approxlmntely five 
miles to the aouth and may reflect a settlement pattern 
typical of this windward area which has yet to be closely 
examinedJ 

J) the abundance of lithic material in the exposed deposit 
suggests a special activity related t,o thia occupation, 
There are two known quarry aitea in the valley arid at least 
three other sites which contained considerable quantities of 
basalt flakes. cores, and worked tools. This site can therefore 
contribute to an understanding of the production, distrlbutJon, 
and use of basalt tools in this Hawaiian cultural setting. 
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r! ty lease 673. The E boundary of the al te is 20 m from the W boundary, The 
~-~-~ -~-~!__,-~~-~.:!:'..1..1~ __ _!_?. ____ .~~~"--~ ... -~~~~~~~~:~-~as ".~.£,~_!urve Y~1.!_. _____ -----
Uat all alal•• and counll•• fur prop1rU11 01i1adappin9 atata or countw boundariea 

111111 --------··-----···· '""' c~ '""' .,.,. 
""" eounty , ... 

11. Form Prepared By 

~~:!'~~··- --------· _ M. J • 'l' o mona 1' i - 'l'ug~ ~-~--~--~-~-~-'::_~~ant a re hs.eol~!::,~--------
01 .anllallim l!uwaii Housing Authority dale 29 January 1983 -·------·--·-------- -----·-" -~--~------·--"""-"" ____________ ,,_,._ --~-----

~~~~---- .. - ... ~-~~~-~-~~~~~~- I.n. t«ilephOJlCI 947-1726 
(;ity Of town Honolulu 1tato Honolulu 

12. State Historic Preservation Officer Certification 
Ttw ovahated 119nlflc11ru;o ol lhla property wllhln Ill$ ital• 11: 

_ nallonel _ 111t11;11 __ local _,, __________________ -----·-----~---- "'" ------ ______ _.,,_,. ____________________ _ 
A.11 lh• dealgnalod Slal1,1 llholotlc Pre1ervatlon Ott leer lor tho National Hholork: Pre1utrv1Uon Act ol 1966 (PubUc Law 89-
66li}, I hereby nominate thl• properly lor lnc;;lu1lon In lho NaU1»1aJ Roglsler •nd urtlty that It ha• been evallu1lad 
accotdlng to 1he ctllerla and procedure• 501 forth ov the National P1rk Sorvlc•. 

Stale Hlalotlc !.'!!!.~~~!'-~!~~~!! ~~~~!!' ... ------------------------------

tlti. date 

for NPS use ootv 
I hereby Cflll'llly th11t 1tll1 property 11 Included In the Nallonal Re9lal111t 

---------
Koeper ol lhe NaUooal Ragll>ler 

Allesl• 
~CttiOTOi'R"8g!slrallon 

date 

..... 

lif'&f-ll-tQll 
lH11 

(': j ·1: \ ; ' I I )~· ·I · 1.Jv ~ .:. 

J , ' I;:;'• 

United State• Department of the Interior 
NaUonal Park Service for NPS u•• onl:t 

National Register of Historic Places 
Inventory-Nomination Form 

Jet.eived 

date enl&fed 

SH lnatructlona tn How to Complele Nallonal Register Form• 
Type all enttles~omplate applicable aecllons 

1. Name 
hlatom 

andlOl common 50-80-10-3514 

2. Location 

~!!!..!. nurnber Waiahole Valley Road ._(north .. :i:~-~:!~2_-~_:_·..::::-.. ~~~ .. !...~.?ubl~~~ 
city, lown Waiahole Valley 

atale Hawaii , ... 
3. Classification 
Cate901r 
--· dl1trk:i 
_ bulldlng(1) 
__ alructure 
....X...1111 
_object 

Owneuhlp 
_!_public 
_private 
~bolh 

Public Acqul11tton 
_ lnproce1• 
~ Wing conslder1d 

~ viclnily ot 

50 county 

It a tu• 
-1.... occupied 
-·- unoccup!111d 
_ work In progre11 
Acc•••H.Jle 
- v••: f81lrl;;led 
_ ye1: tmresMcted 
___ nn 

4. Owner of Property 

neme State of Hawaii 

"!"!""' ............... 

HOnolulu 

Pr•a•nt U•• 
_X .... agriculture 
~commer<:lel 
_ educa1lonal 
--. •n1ertalnmenl 
-vo11emmenl 
--· lru:lul>lrial 
---military 

cod• 80 

__ mu1eum 
_park 

Jal""'' residence 
--t•UglOlU 
··-- r>clenllflc 

transPQrtatlon 
_other: 

_,, __ ,,, _____ ,_ ... _ ... ___ ....... ., _____________ .., 
11reet&number Hawaii !lousing Authority 

------ -- -----· ··--'"" 

clly, lown Honolulu ___ vicinity of ital• 
Hawaii 

5. Location of Legal Description 
courthou1e,regl1tryotdeed1,etc. Bureau of Conveyances _ .. _~~-----------.. ------·----- .... , _____ _ 
1lreet & number Dept. of Land and Natural Resources 

----------
city, !own Honolulu 

stale 
Hawaii 

6. Representation in Existing Surveys 

1111• _tl~.!1 ~~!. erop_~~ .. ~"."..n_ ~~~!~m!~'l:l~ ~fJll_l!-:~ yi:_~--- no 

dale ____ --• cc••--lede1 al 1tat1t ~•ni_n!:r --!«a! 

~!f<l_.!lloiy__for .!_U~!!:t_recor~.! .. - _ 

~)\~!!~" 11ate 

Q) 
f-"· 
er 'U 

(!J "' 

°" Cw (!J 
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7. Description 

Condlllon Checfl one Ch•ck one 
_ ••ePllenl 

_ good 
dchnlo1ated unl'lllPrt'd 
ruins _ X, •llered 

_X or!glmli site 
~---moved date _________ , _____ ,,_ 

_ _x_ fair unu:posed 

Describe the preeent •nd 01l9lnal Ill known) phy•leal •PP••r•nce 

This site is an artifact scatter in a plowed field. Over 
230 nrtifncts, including basalt flakes and cores. polished 
adze fragments, volcanic glass flakes, ceramic sherds, and 
bottle glac~, were noted in an area of 20 by 50 m. The 
chronological range of these artifacts reflects a continuity 
of occupation from at least the early 19th century, and 
possibly earlier in the prehistoric period. The field in 
which this site is located falls within the boundaries of 
a recorded 1nnd grant from the 19th century and wns possibly 
the site of a house noted on an 1897 map b:y C.V.E. Dove 
(Public Lands M'1p 621, State Survey Office). 

A density distribut,ion for the different types of 
artifacts was calculated, The crockery (JJ) and bottle 
glass (52), which are clearly of historical origin, were 
concentrat.ed in the SW corner of the field, while the 
volcanic glass (5) and miscellaneous lithic artifacts (7), 
which are probably of prehistori.c or traditional origin, 
were dlntributed over the northern and eastern sections. 
The h11salt flakes (142} were evenly distributed over the 
entire field, with some concentration along the western 
edge (i.e. along the edge of the field it.self). This 
small sample suggests that 1) this area contains a 
multi-component site, containing a range of material representing 
both tra<litional and historical occupations and 2) the site 
cnn probahly be divided into two zones, possibly reflecting 
shifting loci of occupation through time (an hypothesis 
which could be tested through excavation), 

8. Significance 

Period Ar••• of Slgnlfl<:•nc-Ctiectl. and Ju•tlfr below 
J archeology-ptlffllstorlc . ·--- communtly planning landscapt!' archlleclure ____ rellgton 
__j(. 1rch11ology-hl11torlc ____ COflM!rva!lon _I.aw seleme 

~ x_ prehistoric 
~U00-1499 

-- 1500-t599 _.,_ •grlcutlure ~economic• fttl!fli'fUffl 1ctrtpture 
- t600-t699 __ archllectu.r• __ '"_ educflllon m!lllary __ 1oclalf 
_ 1700-1799 
_x.. 1800-1899 
_x_ t900-

_art ___ englnee1hig __ music humtm!11rtan 
_commerce ~ exploratlonJ•etl!emenl ___ ph!lo1ophy theater 
_ communk:•tlon1 __ l11du11ry ____ poUOc1.Jgovernment --·-·- tr1n11PQrt1i-tlon 

·- Invention olht!r jspeclfy) 

•p•clflc d•I•• BullderlArchU•et ------------ --.~---- ·--- --~--------~·---------
lt•lem•nt of llgnfffc•nce fin on• pa,agraphJ 

This site is particularly significant ns it shows the 
viability of plow-zone nurveys in Hawai 1 i, a methodology whlch 
heretofore has not been attempted, but which has the potentlal 
to yield valunble ev:l.dence on Hawaiian resi.dential and 
agricultural practices (given the large acreage presently 
under cultivation throughout the islands). 

Within this specific area, tho nrtifactunl material from 
this field shows a range in functional categori.es as well as 
in chronological occupation, Questions whlch could- be 
addressed by this material include ones concerning a more 
detailed accounting of Activity and occupation areas, shifting 
areas of occupation through time, the contlnuity of use of 
traditional tools into the historical period (suggested by the 
the broad distribution of flaked materi.al as compared with the 
more localized concent.ra tions of hlstorical debris). 

This last question ia of particular interest in that it 
is generally thought that traditional tools were nbando_ned 
with the introduction of metal tools after Western contact 
in 1778. If basalt tools could be found to be contemporary 
w-i th ceramics and bottle glass, thi.s could change current, 
thought on the continuity of a.speCts of Ha"iaiinn culture into 
the historical period, 
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9. Major Bibliographical References 

NONE 

1 O. Geographical Data 
Acr••o• of nomln•t•d property ____Q~ 06 .. __ .. - .. ··--­
Ou•drangl• n•mo __ !.~~!eohe -·~ ...... _ 
UMT R11t11¥1nc11a 

'[QQJ 1611,sl )51BI l21>l116!01'i12I 
ZOfl• Ea11lng Northing 

cW LL-LJ .... U I 1 I 1 I 1 1 I 
El.W 11 I I I I I I I I 1 I I I I 
au_) I I 1 I 1 1 I I 1 I 1 I 1 1 I 

Quadr•ngl• aca.. 1: 24000 

"W 11,1,,11,1,1,,1 
Zone Eaatlng Northing 

•W 11.1,,11,1,1,,1 
FW II 1!11!!1!1!1 I I 
ttW11,1,,11·,1,1, ,1 

-·~-·---

Verbal boundary d111c .. 1pti-o-;;~d-J~-~llfJ~.t1on Site i ~--;;-2z· by_1Q_;_i~-ve 1 area be tween 
Wuiaholc llomesteud Rd. and south ridge of valley; bounded to N by road 
and to S,E, and W Ly rising valley aides. 

lid all 11tal11a and c1u.mt11111 for p1opt1Tllt1a ov111iappln9 alala Of c;ounlJ bounda.-1•• 

atalll 
--~--------

codo .. c:ountv c:od11 

11•1• "'"" cotmly code 

11. Form Prepared By 

n11m11t1Ua H.J. Tomonari'fuggle, Consultant archaeologist 

llawI1ii Hou11ing Authority 
dote 29 January 1983 

~ganluUon 
--·-------·--~ ·--~·--~-----------·--------

2752 Kahoaloha Ln/. 
~.!_~b11>r __ ,,~ ··------·-··-···-www••• 

clly or town Honolulu, 

_!!!op~ 947-1726 

ttai. Hawaii 

12. State Historic Preservation Officer Certification 
The 11110/u•tild algnlllcanco ol thl1 proswrty within !ho •late la: 

_,,_ . naUonol •www--- 11it11le -·-· foe.I _,, ________ , ____ ,,_, __ ~-----·----·---- --~ .. ~----·~·-

Aa ltl• dealgnated Slate Hl1torlc f'r115ervalkm Offlcaf fut Iha N.ttlonilil Hlatorlc Preurvallon Acl of 19&6 (Publk; law 89-
66:1), I hereby nomlnllto thla prnp1111y fOf lflcluaiilon In tho NaUonal Aegl•t•r and certify tfUlt II ha• been evaluated 
according to the c11te1la and prncadu1oa aet lo11h by the Nallonal Padt Servlca. 

~·.!._~~,.~~_':'~ ~.!!!':!! alyn__!!~!.! .. 

Ulla dol• 

For NPS Us-& only 
I n.1oby carUty lhat lhl• property I• lnclt«Wd In tho National fte9la1or 

dat• 

Keeper ot the Nallooal Regbtef 

Atl(l1:1l1 .... 
-· Chl-01 Offf;;J~lu1lioo. 

Ml'lf_,..,. 
IHll 

United States Department of the Interior 
National Park Service 

OMP MO. 1024·001B 
EX;' I lllf:l4 

fot NPS u•• Clfll)' 

National Register of Historic Places 
Inventory-Nomination Form 

1eceived 

date entered 

See lnatrucllona in How to Complete National Regl$f&r forms 
Type all entries-complete appllcable section• 

1. Name 

hfllOflC 

and/or common 50-80-10-3517 

2. Location 

street &. number Waiahole Home.stead 1-1.o~~·------"'·~ -----~--==-.!!.~~ ~~!"e~~~~ 
elly.~own ~aiahole Valley 

slal• Hawaii .... 
3. Classification 
Cat•uory 
_dl»ttlct 
_ bulldlng(a} 
-•l1uc1ur• 
_:x: ____ •It• 
_objecl 

Own•r•hlp 
lpubllc 
_prlval• 
_both 
Public Aequlalllon 
---- lnproca11 
_ being con•ldered 

~vlci~ot 

50 t:Ounly 

Status 
_oci;upled 
__L_ unoct:uplad 
- w01k In progreaa 
Acc•••lt:il• 
__ yea; u11trlct11d 
- ves: unuul11lcled -·· 4. Owner of Property 

··~ Stat~ of Hawaii 

•treet&_~ Hawa~-~ Houain~ .. Au_!:ho-l'ity 

'!.?.Jr!_~&_!_!__' ~-LI '1• 

Honolulu 

Pt•••nl U•• 
--.. agricullur• 
- comme1elal 
--.. educalional 
---- enterlalnmenl 
_government 

lndualrii!J 
mUitafy 

code 80 

~.muaeum 
___ park 

pflvate reioldan.:e 
_teU9iou1 

i;clenUJic: 
----·--- lfiillllporto.llon 
X ... Qther: Hone 

clty,lown Honolulu -- vlelnlly of •t;i;I• Hawaii 

5. Location of Legal Description 
~urthou1a,reglalry0Jdeed1,e1c. Bureau of Conveyances 
----·~·--------------···-""'"'"~~--~-- .. --... - .. .,-~.,,. 

atreot&numbet Dept, of Land and Nutural Resources -------
clly.town 

Honolulu •late Hawaii 

6. Representation in Existing Surveys 

~---- .. - ... -----·-- ---------...... ______ ~~ !_h~-~- ~~?~~~'( ~!~ ~el!rn.i_ln1:~- ~di~I?!!_? '(~! .. no 

d•I• _ h!dor;i;l •tale ~(lt~nly _local 

~aposll~!~~fVe)' ~!!!-

~~~ .. !.~'!!! - - - •late 

--1-,,0 

-J'---o 



7. Description 

Condlllon Check on• 
_ )( exce-Uf'nl 
_'"_ good 

dete1lornted ;<_ unnl!erltd 
ruln11 altered 

Check on• 
X orlglnal llfte 

-·- moved date ·-·-------.. ·- ----· 
h1tr unn:posl!d 

Daacrlbe Iha prea•nl and original Ill Ji:now"J phy•lcaf •ppt1Mance 

This site consists of 11 small, wood frame house {with 
only three walls otandlng) and an associated trash or 
outhouse plt. It ls located on a small flat at the base 
of tho south valley ridge. The Waiahole Homestead Road runs 
nd,1qcent to the north side of the house and pit. White 
ginger Rnd banana are growing next to the one-room structure, 
which contains a rusted metal bed frame and other debris. 

The pit, whih measures approximately 1.0 min diameter, 
contains rusted metel, ceramic fragments, bottle fragments 
!including a bottle base inscribed noai Nippon 11 ), and several 
short lengths of 4« by $' lumber. 

An irrigation canal (site 50-80•10-3506) runs parallel 
to and a.cross the roa.d from the house. Near this site 
locale, a concrete tunnel, npproxlmntely 3.5 m long, has been 
built lnto the canal, forming a driveway of sorta across the 
dltch into the fields beyond (this driveway function is 
suggested by the close proximity to the Homestead Road and 
its structurnl features}. 

A house is .indicated at this site in the description of 
Lend Commission 'Award 7664: 1. A structure is noted on an 
1897 map by C.V.E. Dove (Public Lands Map #21, State Survey 
Off.lee), ns wr>ll as on a. 1928 U.S. military aerial 
photograph of 'tho valley. 

8. Significance 

Period Ar••• of SltnlUcance-Ched1: and Ju•tlfr b•h•w 
_ prehlatorlc 
- 1400-1499 
__ f500-t599 
- 1600--1699 
..,, - 1700-1799 
..!L....1800-1899 .x_ ttoo-

_ archeology·ptehlthnlc . _ .. community planning landscape au:hlleelur• __ -· religion 
L ar.;:heology-hlatc:irlc cl'.:mserval!nn law _ science 
_ agrlcullun1 _economic• ___ llleralure _, sculpture 
_architecture edueatlon mll!l1tty --·- 1ocla!J 
__ art _ englnee1l1'19 _ muatc humanllarlan 
_ commt:n;e _ explon1tlont1ettlemenl --· philosophy l~ater 

_ communkatlona _ .. _.Industry ····-· pollllcslgovernmenl __ lraniiportallon 
__ Invention ---·- olhu (specify} 

Speefflc ll•t•• Bulld111rfArchlt•ct 

ltat•m•nl of 91gnlflcanc• (In on• paragr•ph) 

Thia site is in excellent condition and the apparent 
continuity in occupation of this locale from at least 
the first half of the 19th century into the 20th century gives 
much nignificance to the site in research terms. 

The period of the rice industry in Wainhole (late 1800s) 
was the beginning of major changes in the traditional land use 
and settlement in the valley. The transition from a 
predominantly Hawaiian, subsistence-oriented community to 
one consisting primarily of Aaian and Caucasian commercial 
agriculturalists is little known. Documentary sources, 
supplemented by archaeological investlgatlons, can lend insight 
to the cultural continuities, as well as discontinuities, 
of this period. Sites such as this one, which is known through 
documents to have been occupied by both Hawaiians and rice 
workers, are of especial interest in this respect. The 
trash or outhouse pit, in particular, offers an opportunity 
to investigate the material remains of thlR occupation. 
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9. Major Bibliographical References 

None 

1 O. Geographical Data 
Acr••O• of nomln•tod pro~11y __ ...Q_.._Jfi_~-----­

Quadfangl• namti _b!lQl'l'"h"Q'----
UMT Rof•r•m:;11 

A Llli.1J kl iJ 19! f116el 
Zoo• Ea•llng 

1211!?161414101 
Northing 

cLLJ I I 1 I 1 1 I I 1 I 1 I 1 1 I 
•L..J LG-L..i.J I I I I I I I I 
oLLJ I I 1 I,, I I, I 1 I 1 1 I 

Ou•drangl• 1cate _.112.i&Q.Q_ 

•w 11.1,,11.1.1, ,1 
Zona EaaUng North.Ina 

ow ll1l11ll1!1!11! 
FW II!,,, 111! 1!1 I I 
ttW 11,1,,1111,1, ,1 

V•rb•ll,.,~und•rvdaacrlpll~d~;lifle·;ai'~n Site is boU-Oded··a·n~·South;ide by low 
eucarpment1 to E by defined bunk of seaward irrigation diteb; to N 
and W by opun pasture area. N and W boundaries are eatimated and not 
well-duflned. 
--··--· .... ·-·""-----~--- ----------- "'""~---~--~----~ .. ---·----------

Llat all •t•l•• ..-.d counU•• for prope,.llaa ov•rtapplng atal• or countv bound.via• 

&hit• code county ..... 
--~-----~-------

1h1le .... <:OUllly .... 
11. Form Prepared By 

~!~10 11~! ____ ·---·!:!!,.-!_~_ ... !'.?.!!:9.!!~.!:!.: __ '.~&.fr!!.t ___ ~-~E-~-~~-!~g_ __ arch~eo!_~~~ -----------

~!!!_~li1ulon ---------~-~a 1 _!__}iou i; i _~:!:L Au ~hor i ty ----·- _ ---~~-1_! _____ 2_~._i~~uar.~y~_1 _9_8~3 ____ _ 

~ell! !~umb!!_ __:_?:~-~~-!~~~!:-~~-~- ~:~-- ... ·--. -~~phon• ~2:: 7_2_6 __ ~------
city or town Honolulu II.tie Hawaii 

12. State Historic Preservation Officer Certification 
Tha evalu•t•d 11lgnlllcenc11 ol lhh1 proportv wllh!n the 11&1• 1•: 

n•tlonal •11110 ---- local 
~~ ..... __________ ,, ____ ,,___ ·- ------~--- -
A• tho da11!9na1ed SI.tie H!r.lorlc Pre••rv,,uon Ofllcer lor lh.e National Hl1torlc P1•1•tvaUon Act ol 1966 (Public l1w 8~ 
665), I he111by nomtnalit lhh1 prnperty lor lnclus.lon In lhe NaUonal Reghiler and ceJilfy Iha! Ith.a• been evalmaled 
according to 1h• crlleri. and procedur•• aot forth by lh• N•llon•I Part Seivlce. 

~~~.~!!!~~-'!~~~~.~.!! !!~alur! _ ----·---.. -·-·-

lilt. ..... 
For NPS use ooly 

I ha1aby ce1Ufy Iha.I thl1 propoity 11 lncludod in tho tu.Uon•I Regl11t~ .... 
~ ot lhe National Reuki-lor 

Altasl• date 
Cniet OiRegiStfaiion ~---·· 

,.,.,_l•lllO ... 
United State• Department of the Interior 
National Park Service 

l. ,Z~-0018 

Li·· !0/31/84 

for NPS 1>u o.nl1 

National Register of Historic Places 
Inventory-Nomination Form 

recelwd 

date entered 

See lnatrucllon• In How to Complete National Ragl$ter Forms 
Type all entrla1-c:omplele appllcable aecllont 

1. Name 
h111011c 

and/or c:ommon 50-80-10-3524 

2. Location 

alrftfll & numtHir Kamehe. mah a H_ighw~-·---------------------::=;.,~~-.l~_p_u_~~!!l~-·-
Waiahole Valley X 

clly, town -- 11lc~!!t~.----~-!..!,"L_::'_:r?' ~~-~~!!_______._--
Hawaii 50 Honolulu so •l•l• .... county cod• 

3. Classification 
Cateeorw Own•nhlp ltatua Pre1ent U1• 
-dl1ttlct Lpubl!c -~Cuplt1d _ _x __ 19flcullur• ____ muuuin 

_bulldlng(•t __ prh11lo J_ unoccup!ed _ .... commefclili ___ park 
__ 11rm:.1ure ___ both work In prog:reas -·- educ;,iUonal privau rei;Jdence 
--X- Ill• Publh; Acqul11Uon Aecessible __ enhtflal.nment ___ rellgioua 

_object _klproceas - yea-: rea1r~1ed governmenl ----- a-chmllflc 
-· bclng 1;on1ldered _ yes; unre:itrlcled _ indu1>lri1I t1anspor1allon 

M ____ military --- Olhar: 

4. Owner of Property 

nam• State of Hawaii 

atre1:11&numhet Hawaii Housing Authority 
-----------·---------- .. 

clty,iown Honolulu vlclnlly of 5111111 Hawaii 

5. Location of Legal Description 
courthouse, reg-lsl!-y of deodi, etc. Bureau of Conveyances -- --- ----- ---··--·- -----~----

alreet & numtHir Dept. of Land and Natural Resources 

clly, town 
Honolulu 

alate 
Hawaii 

6. Representation in Existing Surveys 

Ullo -~~----- -~!_ _ _!__h_l_!_er~~':1Y b!,'!~_<hio1~~~·h1!_d !ll!!_l~~!? ~!,! no 

.... . led<1ral ·----·---- loetJ 5lato -~~~~ty 

depoa!lory lor survey !~1d1 __ ----·-· 

~~~'...~!'.".' __ - a late 
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7. Description 

Ch•cll; one C'J..!"dlllort 
.- _ eirceUt>nt 

good 
_ detnrlotat1Hf 

ruins 

cr•ch on• 
-·- unaltered 
__ alter~ 

___:_ 01lglmtl •lie 

----·-moved dat• ---------·-·-~· .. --.... 
fair uner.pos!!d 

D••crlb• the pt••enl •nd orlgln•I (If known) phr•lcal appear•ne• 

Thls nlte .if' the well-preserv~d Junction of several' 
irrigation canals, as well 11s the fields which those 
canals once fed. The Ilia.in canal ls presently a narrow, 
level bench at the base of a low escarpment; it runs sou.th 
from the site of the old McCandlefla Rice Mill {no longer 
standjng) <i.long the base of the escarpment to this t'lite 
locale, where it joins with two other ditches, one a 50 to 60 
cm deep er1rthen ditch continues southward. and a shallower, 
Part.hen riitch which extends seaward. 

Terraced fielrl.s are visible in the pasture area to the 
seftward side of the escarpment. These are known from 
ldstor.tcal maps {from 1878 and 1897) to have been used 
for rice cultivation (which was a major industry in the 
valley between 1870 and 1920). 

The site area is approximately 20 by 20 m. although it 
at one t.ime certainly extended beyond the present boundarles. 
After abandonment of the rlce fields, the terraced areas 
were put to a variety of uses, including truck farming and 
pasture, The area seaward of the site is in residential and 
intensive nursery use as well as pasture at present. 

'"'"'"'""'V'""' 

8. Significance 

Peflod 
-·- P'ehlsto1lc 
_ 1400-1499 
- t500--t599 
- 1600-1699 

Ar••• ol Slgnlffc11nc.....Checll; •nd Justlly below 
~ archeotogy-prehlelorlc community planning ..... landscape: archllecture,.._ .. religion 
__x ercheology-h111orlc ....... com1MvaUon _ ... -law _ 1clenc• 
.......x._ agriculture --·- economh::• __ lll1n11ture ___ .. sculpture 
_ archllecture ____ education __ m!lll&ry .. !loclall 

_ 1700-1799 
i 1800-1899 
-~- t900-

_art engineering ---·· mu1le humantlarlan 
_ commeN:e __ e•plt:irellonf1etuement ... --- ph!losophy ..... !healer 
_ commufflcatlon• --· Industry __ polltlc11governmen1 _"_ tramtpot1tilloo 

... _ ll'IVflnlton .. ___ other (tpeclfy) 

~•cJRc _d•••• -----·----- DullderrArehll•ct 

St•t•m•nt of Sf9nlffcance fin on• par•graphJ 

Thia site ia in excellent condition and offers an 
opportunity to investigate technical aspects of the 
historical rice irrigation system, as well as looking 
at the possible preservation of a Hawaiian subsistence 
system beneath or integratedwith the historical one. 

Thia aite is one of the best preserved locales related 
to the rice industry developments which occurred in the 
late 1800s. Besides its research potential in addressing 
questions related to this use of the area, it is a 
representative site of a critical period in the history 
of Waiahole Valley, when the traditional Hawaiian 
subsistence community was beginning to be impacted by the 
introduction of a commercial plantation operation, i.e. 
the rice industry. 

Irrigation agriculture was the basic form, but the 
purpose and crops were very different, one was subsiatence 
taro and one was commercial rice. Thia site has the 
potential for looking at a changing technology wlthin a 
common mold. 
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Appendix V. 

AN OUTLilfE FOR A CULTURAL RESOURCE MANAGEMENT/ 
DATA RECOVERY PLAN 

W!IAHOLE VALLEY AGRICULTURAL PARK 
Waiahole Valley, District of Ko'olaupoko, 0 1ahu 

I. PURPOSE: to organize future archaeological work into a 
management-oriented, but scientifically based framework; 
to allow planning and scheduling of archaeological work 
within the context of development projects, thereby 
avoiding work done in reaction to, rather than in 
anticipation of, future development. 

II. SCOPE OF WORK: should identify archaeological resources, 
define areas and kinds of potential development impacts 
on those resources, and specify the kinds of archaeological 
work which will be needed to mitigate any adverse impacts; 
recommended archaeological work should be framed in a 
scientific research design which integrates the archaeology 
of Waiahole Valley into a regional context and which 
poses questions which substantively and/or methodologically 
contribute to the state-of-the-art of the discipline. 

III. INVENTORY OF RESOURCES: the present survey identified 
archaeological sites in a variety of environmental 
situations, including Eresently occupied or used areas, 
which suggeststhatWaiahole (beyond the survey boundaries) 
may contain significantly more archaeological resources 
than originally thought for thisrelatively heavily utilized 
valley on 0 1ahu. Information on the wide range of 
archaeological resources is necessary for developing a 
sampling strategy for a data recovery plan; additional 
survey in Waiahole can provide this information (see 
general recommendation 2, p. 50). 

IV. RESEARCH DESIGN: a scientifically based framework for 
organizing archaeological work; should present goals, 
objectives, priorities, and a strategy for achieving 
those ends. 

A. Formulating a cultural history of Waiahole should be 
one goal of the archaeological research: to establish 
a preliminary chronology ?f valley occupation and a 
sense of how settlement began and developed in the 
prehistoric past (Miyagi's 1963 masters' thesis is a 
good base for the post-Contact history). 
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B. Developing research-oriented problems to guide 
archaeological work: three current research 
problems which could be applied to this area are 
1) the human influence on the natural landsca.pe; 
2) the study of stone tools; and 3) the archaeology 
of the 19th and 20th centuries. Work in specific 
sites can address research questions in the context 
of these general problems. Examples are nresented 
in Section III, pp. 40-42. " 

C. Composing 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 ARCHAEOLOGICAL RECOMMENDATIONS WITH 
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. 

Archaeological work which is planned prior to and in conjunction 
with development can be framed in a scientific context, 
thereby meeting mitigation needs as well as contributing to 
the discipline of archaeology. For the developer, this management 
approach anticipates necessary archaeological investigations and 
avoids a piece-meal and often time-consuming method of contracting 
for such services. 
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