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PROPOSED EXEMPTIONS FOR AFFORDABLE HOUSING SUBDIVISION 
PROPOSED SECTION 201H, HRS, EXEMPTIONS 

FROM THE MAUl COUNTY CODE ("MCC") 

A. EXEMPTION FROM TITLE 2, MCC, ADMINISTRATION AND PERSONNEL 

1. An exemption from Chapter 2.80B, MCC, General Plan and 
Community Plans, shall be granted to permit the project 
without obtaining a community plan amendment. 

B. EXEMPTION FROM TITLE 14, PUBLIC SERVICES 

1. Exemption from Chapter 14.12, Water Availability shall be 
granted to exempt the project from the need to obtain 
written verification of long term, reliable supply of 
water. 

2. Exemption from Chapter 14.74, Impact Fees for Traffic and 
Roadway Improvements in Makawao-Pukalani-Kula, Maui, 
Hawaii, to exempt the project from traffic impact fees 
should such fees be adopted prior to the issuance of 
building permits for the project. 

C. EXEMPTIONS FROM TITLE 16, MCC, Buildings and Construction 

1. Exemptions from MCC Chapters 16.04A, Fire Code, 16.18A, 
Electrical Code, 16.20A, Plumbing Code, and 16.26, 
Building Code, shall be granted to exempt the project 
from fire, electrical, plumbing, building permit fees and 
demolition permit fees, as well as inspection fees. 

D. EXEMPTIONS FROM TITLE 18, MCC, SUBDIVISIONS 

1. Exemptions from section 18.04.030, MCC, Administration, 
and Section 18.16.020, MCC, Compliance, shall be granted 
to exempt the project from obtaining a change in zoning 
and community plan amendment to enable subdivision 
approval. 

2. An exemption from Section 18.16.320, MCC, Parks and 
Playgrounds, shall be granted to allow the 3.0 acres of 
parks within the project to satisfy the park dedication 
and assessment requirements. 

3. An exemption from Section 18.16.050 MCC, Minimum Right­
of-way and Pavement Withs, shall be granted to allow 24 
ft. right-of-way and 20 ft. pavement withs for private 
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streets serving not more than four (4) lots in the R-O 
zero lot line residential district. 

E. EXEMPTIONS FROM TITLE 19, MCC, ZONING 

1. An exemption from Chapter 19.02, MCC, Interim District, 
shall be granted to permit the development and use of the 
parcel for single-family and rural residential purposes, 
including supporting infrastructure requirements. 
Further, this exemption shall allow the subdivision of 
the property in the plat configuration shown in 
Attachment "Au. The following zoning standards shall 
apply to the proposed lots: 

Affordable Lots 

Minimum Lot Size 
Minimum Lot Width 
Front Yard Setback 

4,600 square feet 
. 52 feet 
. 10 feet 

Zero Lot Line . In conformance with R-O Standards 
Access Yard Setback Line . 15 feet 

Other Setback 
Lines . 6 feet at l-story, 10 feet at 2-story 

Market Lots 

Minimum Lot Size 
Minimum Lot Width 
Front Yard Setback 
Other Setback 

6,000 square feet 
60 feet 
15 feet 

Lines . 6 feet at 1-story, 10 feet at 2-story 

Height: No building shall exceed 2-story or 30 feet in 
height from finished grade of the subdivision. 

F. EXEMPTIONS FROM TITLE 20, MCC, ENVIRONMENTAL PROTECTION 

1. An exemption from Section 20.08.090, MCC, Grubbing and 
Grading Permit Fees, shall be granted to exempt the 
project from payment of grading, grubbing and excavation 
permit fees, as well as inspection fees. 
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G. EXEMPTIONS FROM HAWAII ADMINISTRATIVE RULES (HAR), TITLE 11, 
CHAPTER 62, WASTEWATER SYSTEMS 

1. An exemption from Section 11-62-32 HAR, Spacing of 
Individual Wastewater Systems, shall be granted to permit 
the development of individual wastewater systems for 116 
single-family homes. 
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LAND USE SUMMARY 

LotlYpc Lot Size Number of Units 

Rural 4 acre minimum 4 

Market 6,000 s.f. 10 21,000 s.f. 42 

Work Force Housing 4,600 s.f. to 8,500 s.f. 70 
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EXECUTIVE SUMMARY 

1. PROPOSED DEVELOPMENT 

Kula Ridge, LLC proposes to develop the Kula Ridge Affordable Housing 
Subdivision, a planned affordable housing subdivision to be located in Kula, 
MauL The Project will contain 116 single~family residential units induding 70 
affordable homes and four 4-acre agricultural lots. 

2. AGRICULTURAL CONDITIONS 

None of the Project site has high quality soils. However, about 16 acres 
(35%) of the Project site have agronomic conditions that are suitable for "high­
elevation" crops that are grown commercially in Kula. Most of the better agri­
cultural land is located at the mauka portion of the site where the four 4-acre 
agricultural lots are planned. 

3. LOCATIONAL ADVANTAGES AND DISADVANTAGES 
FOR CROP PRODUCTION 

In terms of location, farmers in Kula are well-situated to supply the small 
Maui Island market. And compared to other farmers in Hav.:ai"i, they can also 
compete reasonably well in supplying mainland markets, as long as their prod­
ucts have long shelf~lives and so can be shipped by surface vessel. 

However, compared to farmers on O'ahu, they are at a disadvantage in sup~ 
plying the Honolulu market. Furthermore, they are at a disadvantage in sup~ 
piying mainland markets if their products have short shelf&lives and so must be 
shipped by air. Also, farmers in Kula are at a disadvantage in competing 
against the low-cost producers who supply mainland markets. 

4. SURROUNDING LAND USES 

The Project site is bordered on the north by Keahuaiwi Gulch, to the south 
and east are abandoned pasture lands, and to the west along Lower Kula Road 
are the Kula Community Center, Cateball Field and Tennis Courts. Single~fam& 
ily homes are also located along the western boundary of the Project site. None 
of these properties appear to support commercial agricultural activities. 

;v 
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S. RECENT CROP FARMING 

From the mid~1990s through November 2005, a full&time commercial farmer 
Jeased approximately 15 acres of the upper portion of the Project site, of \vhich 
about 10 acres had "good" soils. Although profitability \vas marginaL the oper­
ation supported the farmer plus one employee. 

This former tenant quit commercial farming due to the planned develop­
ment of the Project and the difficulties associated with earning a livelihood from 
farming. He now has permanent employment with the State of Hawai'i as an 
agriculture inspector. 

6. IMPACT ON EXISTING AGRICULTURAL OPERATIONS 

Two people jointly lease about 20 to 25 acres in the lo\ver portion of the 
Project site to graze eight horses and mules. This is a non-commercial operation 
that generates no revenues and provides no employment. Both of the tenants 
have full~t:ime jobs unrelated to their grazing operation, 

Development of the Project and the related Joss of grazing land will not 
require these tenants to reduce the size of their herd because they lease a suffj~ 
dent amount of grazing land elsewhere in Kuia. It is also possible that one or 
more of the four owners of the 4~acre pilrce]s will lease some of their land to 
these tenants for grazing their animals 

In view of the negligible impact of the Project on this grazing operation, mit­
igation measures for the loss of grazing lands Me not recommended. 

7. POTENTIAL AGRICULTURAL USE OF LARGE LOTS 

The Project will indude four agricultural lots of at least 4 acres each. These 
lot~ are located in the upper portion of the Project site where most of the better 
soils are found. 

Even though homes will be built on these agricultural lots, one or more of 
the future lot owners might farm a portion of their land or graze animals on 
them, or might lease a portion of their property to others who might farm the 
land or graze animals. Correspondingly, the Project might result in a slight 
increase in agricultural activity, even though it is a residential development. 

8. GROWTH OF DIVERSIFIED CROPS (CUMULATIVE IMPACT) 

The Project will commit about 36 acres of low-quality agricultural land to a 
non·agricultural use, leaVing about 12 acres of the better land available for 
agriculture as part of four 4-acre lots. For each agricultural lot, this leaves about 
1 acre for a home and pOSSibly an ohana home 
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If the 36 acres had good soils, and if this land were used to grow a typical 
vegetable or fruit crop, then it could support about 4.5 fann jobs. More realisti· 
cally, development on this agricultural land-combined with other develop­
ments in Hawai'j and on Maui Island-involves the Joss of too little agricultural 
land to significantly affect (1) the availability of land to farmers in Hawai'i, (2) 
agricultural land rents, (3) the growth of diversified crops, or (4) potential agri­
cultural employment. This conclusion is based on the finding that, as a result of 
the contraction of plantation agriculture, ample land is available for diversified 
crops, with the available supply far exceeding likely or potential demand. 

The Project might adversely affect the growth of diversified agriculture in 
Kula since the market for agricultural land is tighter there than it is in most 
other areas of the state. However, the impact would be slight since nearly all of 
the 36 acres that will be lost to agriculture have poor soils. 

In view of the negligible impact of the Project on the growth of diversified 
agriculture, mitigation measures for the loss of agricultural land are not recom­
mended. 

9. OFFSETTING BENEFITS 

The loss of about 36 acres of low-quality agricultural land will be offset by 
the benefit of 116 homes, induding 70 affordable homes, that are needed to 
house Maui residents. 

10. CONSISTENCY WITH STATE AND CITY POLICIES 

a. Availability of Lands for Agriculture 

The Hawaj'j State Constitution, the Hawai'i State Plan, the State Agriculture 
Functional Plan, the County of Maui General Plan 1990, and the County's 
Makawao-Pukalanj~Kula Community Plan call directly or implicitly for preserving 
the economic viability of plantation agriculture and promoting the growth of 
diversified agriculture. To accomplish this, an adequate supply of agricultur­
ally suitable lands and water must be assured. 

With regard to plantation agriculture, the Project site is not and never was 
part of a sugarcane or pineapple plantation. 

With regard to diversified agriculture, the Project will reduce the availabil~ 
ity of agricultural land by about 36 acres, most of which has poor soils. About 
12 acres of the better Jand will remain available for agriculture as part of four 4-
acre lots. This small loss of agricultural land will not limit the Statewide growth 
of diversified agriculture since an enormous supply of agricultural land is now 
available due to the contraction of plantation agriculture. 
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b. Conservation of AgriculturaJ Lands 

In addition to the above, State policies call for conserving and protecting 
prime agricult'.ual lands, including protecting agricultural lands from urban 
development. 

However, these policies-which were 'Nritten before the major contraction 
of plantation agriculture in the 1990s-assume implicitly that profitable agricul­
tural activities eventually will be available to utilize all available agricultural 
lands. This has proven to be a questionable assumption in view of the enormity 
of the contraction of plantation agriculture, the abundant supply of land that 
came available for diversified agriculture, and the slow growth in the amount of 
land being utilized for diversified agriculture. 

Furthermore, discussions in the Agriculture portion of the State Functional 
Plan recognize that redesignation of lands from Agricultural to Urban should be 
allowed" ... upon a demonstrated change in economic or social conditions, and 
where the requested redesignation will provide greater benefits to the general 
public than its retention in ... agriculture;" that is, when an "overriding public 
interest exists." The enormous contraction in plantation agriculture, resulting in 
the supply of agricultural land far exceeding demand, constitutes a major 
change in economic condi.tions. Moreover, development in the Project site will 
provide community benefits (Le., needed homes for Maui residents, induding 
70 affordable homes). Furthermore, the Project is expected to have no signifi· 
cant impact on existing or potential agricultural employment 

c. Community Plan 

In terms of agriculture, the Project is consistent with the Makawao-Pukalanj· 
Kula Community Plan in that none of the site is designated Agriculture. Instead, 
the Project site is designated for Single~Family Residential and Rural use. 



KULA RIDGE AFFORDABLE HOUSING SUBDIVISION: 

IMPACT ON AGRICULTURE 

1, INTRODUCTION!1] 

Kula Ridge, LLC proposes to develop the Kula Ridge Affordable Housing 
Subdivision ("the Project"), a planned affordable housing subdivision to be 
located in Kula, Maui. Figure 1 shows the location of the Project; Figure 2 
shows the site location and the Tax Map Key; and Figure 3 shows the concep­
tual site plan for the Project. All figures are located at the end of this report. 

The Project site is within the State Agricultural District (Figure 4). The 
County of Maui ("County") Makawao-Pukalani-Kula Community Plan designates 
the site for "Rural" and "Single-Family Residential" uses (Figure 5). County 
zoning for the Project site is "Interim." The Project will require a State Land 
Use District Boundary Amendment changes in the Makawao-Pukalani·Kula Com­
munity Plan, and changes in zoning. 

This report addresses the impacts of the Project on agriculture. The material 
below gives the following information: its location; a description of the Project; 
the agricultural conditions at the site, along with supporting Figures 6 to 9; 
potential crops; locational advantages and disadvantages for crop production; 
surrounding land uses; details on recent crop farming; the impact of the Project 
on an existing grazing operation; potential agricultural use on some proposed 
agricultural lots; the impact of the Project on the growth of diversified crops, 
along with supporting Figure 10 which shows the release of land from planta­
tion agriculture and the increase in acreage in diversified crops; benefits of the 
Project that will offset adverse agricultural impacts; and consistency of the 
Project with State and County agricultural policies. 

Two appendices are at the end of the report. Appendix A provides a listing 
of planned and proposed projects on Maui and the amount of agricultural land 
that would be affected. Appendix B provides a summary of State and County 
goals, objectives, policies and guidelines related to agricultural lands. 

2. LOCATION OF THE PRO]Ecr [1] 

The Project site is located on the western flank of Mt. Haleakala, mauka of 
Kula Highway and adjacent to the town of Waiakoa (Figure 1). As shown in 
Figure 2 the Project site is also identified by Tax Map Key (2) 2-3-01: 174. 
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3, PROJECT DESCRIPTION!t) 

The Kula Ridge Affordable Housing Subdivision will provide 116 single­
family homes located on 48.117 acres. As shov,:n in Figure 3, the Project will 
include the following components: 

It!m:l ~ I Qt5:iZf .b£= 
Affordable homes 70 5,600 to 8,500 sf 9.25 

Market-priced homes 42 6,000 to 21,000 sf 11.12 

Homes (+ a potential 4 4 acres minimum 16.25 
ohana home on each Jot) 

Park and green space n.a. 8.00 

Right of way, common areas n.a. ....1Sl 
Total 116 48.12 

Most of the land for the four 4-acre lots tvould remain available for agricul­
tural uses. 

4. AGRICULTURAL CONDITIONS 
a, Soil Type!2] 

Underlying the property is a soil type belonging to the Pu'u Pa·Kula·Pane 
association (Figure 6). 

As shown in Figure 7, the Project site contains only one soil type as rated by 
the Soil Conservation Service, now known as the Natural Resources Conserva* 
tion Service (NRCS). The soil type is KxaD: Kula cobbly loam \vith 12 to 20 % 
slopes. 

b. Soil Charaderistks!2) 

Soil type KxaD has the following characteristics: 
- surface layer: about 8 inches thick consisting of loam soils 
- subsoil: about 46 inches thick consisting of loam, silty loam, and 

silty clay loam soils 

- subangual blocky structure in the subsoii 

- slightly acid in the surface layer, and slightly acid to neutral in the 
subsoil 

- moderate permeability 
- medium runoff 

- moderate erosion hazard 
- water capacity of about 1.8 inches per foot 
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c, Soil Ratings 

Three classification systems are commonly used to rate soils in Hawai'i: (1) 
Land Capability Grouping, (2) Agricultural Lands of Importance to the State of 
Hawai'i, and (3) Overall Productivity Rating, 

Land Capability Groupin<r (NRCS Rating)t21 

The 1972 Land Capability Grouping by the NRCS rates soils according to 
eight levels .. ranging from the highest classification level "I" to the lowest 
"VlJl." 

The one soil type at the Project site is rated IVe. Class IV soils have very 
severe limitations that reduce the choice of plants, or require very careful man­
agement or both. The subclassification "e" indicates that the soils are subject to 
severe erosion if they are cultivated and not protected, 

Agricultural I ands of Importance in the State of Hawaj'j (ALISH)!3J 

ALISH ratings were developed in 1977 by the NRCS, the UH College of 
Tropical Agriculture and Human Resources, and the State Department of 
Agriculture. This system classifies land into three broad categories: (a) ~ 
agricultural land which is land that is best suited for the production of crops 
because of its ability to sustain high yields with relatively little input and with 
the least damage to the environment; (b) .llni..qJ.J..e. agricultural land which is 
non·Prime agri<:u1tural land used for the production of specific high.value 
crops; and (c) ~ agricultural land which is non-Prime and non-Unique agri· 
cultural land that is important to the production of crops, 

All the soils at the Project site are rated Other (see Figure 8). 

OyeraU Prod1J(;tiyjty Rating {LSB Rating)[4] 

In 1972, the University of Hawai'i (UH) Land Study Bureau (LSB) developed 
the Overall Productivity Rating, which classifies soils according to five levels, 
with "A" representing the class of highest productivity and "E" the lowest. 

About 16 acres (34%) of the Project site have soils rated C, about 25 acres 
(52%) are rated D, and about 7 acres (14%) are rated E (see Figure 9). Most of 
the better agricu!turalland is located at the mauka portion of the Project site. 

Summary Evalllation of Soil Quality 

These soH-rating systems suggest that none of the Project site has high qual­
ity soils. However, the LSB rating suggests that about 16 acres (35%) has soils 
that are suitable for farming (C rating), 
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d, Elevation!l) 

The elevation of the Project site ranges from about 2,769 feet at the western 
end to about 3,085 feet at the eastern end. 

e, SIopeslJ,21 

The average slope of the Project site is about 20%, which is relatively steep 
for most farming, 

f. Climatic Conditions 

Like other areas in Hawai'i, Central Maui has a mild semitropical climate 
which is due primarily to three factors: (1) Hawai'i's mid-Pacific location near 
the Tropic of Cancer, (2) the surrounding warm ocean waters that vary little in 
temperature between the Winter and summer seasons, and (3) the prevailing 
northeasterly tradewinds that bring air having temperatures that are dose to 
those of the surrounding waters. 

Solar Radjatiop!Sl 

This area of Maui where the Project site is located receives considerable sun~ 
shine, with average daily insolation of over 400 calories per square centimeter. 

B.ain.Wl!61 

Rainfall in the area averages about 30 inches per year, Most of this rainfall 
occurs during the winter rainy season (October through April), while the 
summer months (May through September) are hot and dry. 

Temperatures !6! 

Average temperatures range from the !o'w 50s Fahrenheit in the winter to 
the mid-80s during the summer. 

Winds and StODns!6,7j 

The prevailing northeast tradewinds average about 20 miles per hour, In 
the winter, the island is often affected by Kona weather conditions, ranging 
from strong southerly winds with heavy rains, to calm and humid, or rainy 
weather. 

g. Irrigation Water!l.Sl 

Irrigation water in Kula is prOVided by the County. 
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h, Road Access 

Access to the Project site is along its western border via Lower Kula Road 
which connects to Kula Highway. 

i. Summary 

None of the Project site has high quality soils. However, about 16 acres 
(35%) of the Project site have agronomic conditions that are suitable for growing 
high-elevation crops. Most of the better agricultural land is located at the mallka 
portion of the site where the four 4-acre agricultural lots are planned, 

S. POTENTIAL CROPSI9,lO) 

Based on the above agronomic conditions, portions of the Project site are 
suitable for "high-elevation" crops that are grown commerdally in Kula, indud­
ing various fruits (avocados, bananas, papayas, pineapples, tropical specialty 
fruits), flowers, herbs, and various vegetables (artichokes, beets, cabbage, com, 
lettuce, onions, parsley, and zucchini), 

6. LOCATIONAL ADVANTAGES AND DISADVANTAGES 
FOR CROP PRODUCTION 

a. Maui Island Market 

Farmers in Kula are well-situated to supply the Maui Island market because 
of the short trucking distance (about 155 miles) to Kahului. which is the island's 
commercial, industrial, distribution and transportation center. WhHe the Maui 
Island market is Significant, it is comparatively small: in 2000, Maui had a de 
facto population of about 156,170 residents and visitors.!ll] 

b. Honolulu Market 
All farmers on Maui are at a disadvantage in competing agai.nst farmers on 

O'ahu for supplying the Honolulu market due to the interisland shipping costs, 
delays and extra handling. In comparing barge and air-cargo services, shipping 
by barge is less expensive and larger loads can be shipped, but the shipments 
are slow and infrequent. Air service is faster and frequent, but I.t is far more 
expensive and capacities are limited. A planned new ferry system, if successful, 
wIll increase the speed and frequency of surface shipments, and costs will be 
lower than air freight. In tum, this wiII ancw Maui farmers to be more competi­
tive in O'ahu produce markets, and vice versa, 

In 2000, Oahu had a de facto population of about 927,170 residents and visi­
tors,llli Thus, the Honolulu market is nearly six-times larger than the Maui 
market. 
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c, Mainland Market 

Compared to Hawai'i, the mainland market is enormous: in 2000, the United 
States had a total population of 281.4 mi!!ionPl In supplying this market with 
products that can be carried by container ship because they have lon<> sbe!f­
~ (e.g" canned fruit), farmers on Maui are competitive with farmers on 
O'ahu and other islands. Even though freight from Maul must first be barged to 
Honolulu then transferred onto a container ship, Matson's overseas shipping 
service includes interisland barge service at no additional fee: except for some 
minor port charges, Matson charges a common fare for all islands}13.i 

In the case of fresh products that must be shipped by air to the mainland 
because of their short shelf_lives farmers on MaUl are at a disadvantage com­
pared to farmers on O'ahu because most mainlanci air cargo is slupped via the 
Honolulu International Airport. Compared to farmers on O'ahu, Maui farmers 
encounter additional costs, delays and handling for interisland air-cargo service 
and for transferring the fresh products from small interisland aircraft to Jarge 
overseas aircraft. 

However, Overseas air-cargo service from Maui has improved somewhat 
because the current generation of aircraft can depart from the short runway at 
Kahului with a full load of passengers and a full load of cargo in the hold, This 
direct service allows farmers on Maui to be more competitive in mainland 
markets. However, the lift capacity from Maui is limited by the number of 
direct flights, 

In the U.S. mainland market, farmers in Hawai'j must also compete against 
farmers on the mainland and in Mexico, Central and South America, the Carib­
bean, Australia, New Zealand, Southeast ASia, etc. Most of the competing farm 
areas have lower production and delivery costs than Hav .. ·ai'i does. Competing 
against Mexico is particularly difficult given the North America Free Trade 
Agreement (NAFTA) and Mexico's proximity to major U,S. markets. 

d. Summary 

In terms of location, farmers in Kula are well-situated to supply the small 
MaUl Island market. And compared to other farmers in Hawai'i, they can also 
compete reasonably well in supplying mainland markets, as long as their prod­
ucts have long shelf-lives and so can be shipped by surface vessel. 

However, compared to farmers on O'ahu, they are at a disadvantage in sup­
plying the Honolulu market, Furthermore, they are at a disadvantage in sup­
plying mainland markets if their products have short shelf-lives and so must be 
shipped by air, Also, farmers in Kula are at a disadvantage in competing 
against the low-cost producers who supply mainland markets, 
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7. SURROUNDING LAND USES!l,141 

The Project site is bordered on the north by Keahuaiwi Gulch, to the south 
and east are abandoned pasture lands, and to the west along Lower Kula Road 
are the Kula Community Center, Gateball Field and Tennis Courts (see Figures 
1,2 and 3). Single-family homes are also located along the western boundary of 
the Project site. 

Based on the absence of an agricultural property-tax assessment by the 
County, none of the 1-acre lots along Lower Kula Road appear to support com­
mercial agricultural activities. 

8. RECENT CRopFARMING[15,16) 

From the mid-1990s through November 2005, approximately 15 acres of the 
upper portion of the Project site were leased by a full-time commercial farmer. 
Lease rent was about $50 per acre for the 10 acres or so that had "good" soils. 
Over the years, the farmer grew cabbage, round onions, Chinese parsley and 
Italian parsley. Although profitability was marginal, the operation supported 
the farmer plus one employee who was paid less than $10 per hour. 

This former tenant quit commercial farming due to the planned develop· 
ment of the Project and the difficulties associated with earning a livelihood from 
farming. He now has permanent employment with the State of Hawai'i as an 
agriculture inspector at Kahului Airport. 

9, EXISTING GRAZING OPERATION 

a. Grazing Operation 
Two people jointly lease about 20 to 25 acres in the lower portion of the 

Project site to graze eight horses and mules. In lieu of lease rent, the pair pro­
vide land stewardship, including fencing the property, keeping the land clear of 
weeds and trash, paying liability insurance, etc. This is a non-commercial oper­
ation that generates no revenues and provides no employment. Their horses 
and mules are pets and are used for recreation. Both of the tenants have full­
time jobs unrelated to their grazing operation. 

In order to allow the pasture to regenerate, the tenants rotate some of their 
herd to other lands they lease in Kula. In all, they lease 40 to 45 additional acres 
for their animals. 

For the future, their plans are to maintain the herd at about the same size. 

b. Impact on Grazing Operation 
The tenants indicate that development of the Project and the related loss of 

grazing land will not require them to reduce the size of their herd because they 
lease a sufficient amount of grazing land elsewhere in Kula. It is also possible 
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that one or more of the four owners of the 4-acre parcels will lease some of their 
land to these tenants for grazing their animals (see Section 10). 

c. Mitigating Measures 
In view of the negligible impact of the Project on this grazing operation, mit­

igation measures for the loss of grazing lands are not recommended. 

10. POTENTIAL AGRICULTURAL USE OF LARGE LOTS 

As indicated in Section 3 and shown in Figure 3, the Project will include 
four lots of at least 4 acres each, and totalling 16.25 acres for the four lots. Most 
of the better soils are located in the area designated for these large lots. 

Even though homes will be built on these agricultural lots, one or more of 
the future lot owners might farm a portion of their land or graze animals on 
them, or might lease a portion of their property to others who might farm the 
land or graze animals. Assuming about one acre is used on each lot for a pri­
mary home and possibly an ohana home, as much as 12 acres might remain 
available for agriculture. 

Correspondingly, the Project might result in a slight increase in agricultural 
activity, even though it is a residential development. 

11. GROWTH OF DIVERSIFIED CROPS 

The Project will commit agricultural land to a non-agricultural use. The 
impact of this commitment on the growth of diversified crops is addressed 
below. The material covers the (1) amount of land required for the future 
growth of diversified crops, (2) availability of land for diversified crops, (3) 
impact of the Project on the growth of diversified crops, and (4) mitigating mea~ 
sures. 

a, Potential Acreage Requirements for Diversified Crops 
Crops to Replace Imports of Fruits and Veretablesll;l 

For low-elevation fruits and vegetables that have a history of profitable pro­
duction in Hawai'i, potential land requirements in 2010 for 100% import substi­
tution for the Hawai'j and O'ahu markets are estimated at 12,700 acres and 8,600 
acres, respectively, plus additional acreage for fallovo,'ing land between crop 
plantings. When allowing for competition from imports, these estimates drop 
to about half. These estimates take into account estimated consumption. pro­
duction trends, seasonal and annual market shares, yields, and the number of 
crops per year. Also, these figures are for acreage in crop-not harvested acre­
age as is typically reported in government publications. 
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Market shares for Hawai'i growers are limited by the following factors: (1) 
local varieties are not perfect substitutes for all imports (e.g" premium-priced 
sweet Maui onions versus inexpensive storage onions); (2) some crops cannot be 
produced profitably in the summer due to competition from low-cost imports of 
fruits and vegetables from California, other states, and Mexico; and (3) over­
production must be avoided in order to maintain profitable price levels, 

Since Hawai'i farmers already supply a portion of the Hawai'i market, land 
requirements for increased import substitution are a fraction of the above esti~ 
mates, 

Export C ropsI9,11,12] 

The potential market for export crops is far larger than the Hawai'j market. 
In 2005, the u.s. popUlation was 296.41 million.. compared to Hawai'i's resident­
plus-visitor population of 1.45 million, To take advantage of this large poten­
tial, Hawai'i farmers are exploring various export crops on lands released from 
plantation agriculture, Over the next 20+ years, one or more of these crops may 
prove to be successful and may grow into a major export crop, 

However, the history of agricultural efforts in Hawai'i reveals that the suc· 
cessful development of major new export crops requiring large amounts of land 
is infrequent. For example, over the past 50 years in Hawai'i, farmers have 
explored numerous possibilities for export crops, but they have developed over­
seas markets for just one diversified crop that requires more than 10,000 acres 
(macadamia nuts at 18,000 acres in 2004); one additional crop that requires more 
than 5,000 acres (coffee at 7,700 acres); and only five additional crops or crop 
categories that reqUire more than 1,000 acres each (papaya at 2,105 acres, 
bananas at 1,360 acres, tropical specialty fruits at 1,260 acres, flowers! nursery 
products at 3,874 acres, and seed crops at 3,870 acres). Tropical specialty fruits 
include longan, Jychee, mango, rambutan, star-fruit, etc, 

feed CropsPS) 

If feed crops could be grown in Hawai'i and priced competitively against 
mainland imports, they could replace some of the grains and hay that is now 
being imported to the State, Unfortunately, a number of commercial attempts 
in Hawaj'j to grow grains and alfalfa have been unsuccessful. The major prob­
lems have been (1) pests, particularly birds that eat the grains before they are 
harvested; (2) humidity that is too high for drying alfalfa properly; and (3) high 
production costs compared to those of mainland farms. 

Biarne} Cropsf19.25) 

Crops can be grown to produce biomass to fuel a boiler, or as feedstock to 
produce fuels, Examples of the latter include sugarcane, corn or sorghum used 
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to produce ethanol. In turn, the ethanol is used to produce E-I0 gasohol (90% 
gasoline and 10% ethanol), 

In Hawai'i, the common practice is to produce biomass as a by-product of 
some principal crop, For example, at HC&S on Maui and at Gay & Robinson on 
Kaua'i, the sugarcane by-product bagasse is burned to help fuel their respective 
power plants, In addition. the biofuel company Maui Ethanol plans to use the 
sugarcane by-product, molasses, from the tv>"o sugarcane plantations as a feed­
stock to produce ethanol. Using conventional technology, the sugar in the 
molasses will be fermented to produce ethanol, followed by distillation to 
extract the alcohol. 

However, O'ahu Ethanol Corporation plans to build an ethanol plant at 
Campbell Industrial Park using conventional technology but, at least initially, 
using imported molasses as the feedstock. The rated capacity will be 15 million 
gallons of ethanol per year, For the longer term, this company is exploring the 
economics of growing sweet sorghum to supply feedstock to its ethanol plant. 
The sorghum would have to be grown on O'ahu because it would be too expen­
sive to ship the sorghum juke from a Neighbor Island to O'ahu, Sorghum juice 
is mostly water haVing a low concentration of sugar compared to molasses, 

Acreage requirements for a new sorghum biofuel plantation on O'ahu 
would range from about 6,000 acres for viability to 15,000 if it were to replace all 
imported molasses. This acreage comprises a substantial share or all of the esti­
mated 14,700 acres of crop land that is available on O'ahu at year end.2006. But 
it is a small share of the 160,000+ acres of crop land that will be available State­
wide (see Section l1.b). 

A number of substantial difficulties must be overcome in order to develop a 
biofuel plantation for supplying feedstock for ethanol production, including: 

- Long~term leases 

In many areas of the State, it will be difficult to lease the large 
amount of land required for a biofuel plantation at low lease rents 
for the 30 or so years required to capitalize the investment in a 
new plantation, Over time, other farmers and other users of land 
are likely to make higher offers for lease rents or land purchases, 
In view of this potential, the current market value of available 
agricultural lands is likely to be higher if the lands are nQ1 com­
mitted long-term at rents that would be low enough to be afford­
able for a biofuel plantation, 

- Capital 

Substantial in""estment capital will be reqUired to cover the 
cost of a mill to extract the juice from a biofueJ crop, a generating 
plant to provide power, improvements and upgrades to irrigation 
systems that are in disrepair, trucks and equipment to harvest 



KULA RroGE AFFORDABLE HOUSING SUBDIVISION: IMPAcr ON AGRlCULTURE 

and haul the sorghum to the mill and haul the sorghum juice to 
the ethanol plant, etc, 

- Short-term Profitability 
Annual revenues from selling the ethanol plus direct subsi­

dies are estimated by the consultant at about $2,700 per acre 
(based on an estimated 900 gallons per acre per year of ethanol at 
about $3 per gallon), Even with subsidies, this is low compared 
to revenues from other crops in Hawai'i, 

Furthermore, the cost of importing molasses for feedstock or 
importing ethanol may prove less expensive than growing a bio­
fuel crop in Hawai'L For similar crops (e.g., feed crops), 
importing has proven to be less expensive than growing and pro­
cessing crops locally. Also, the U.5. Department of Agriculture 
has found sorghum to be an expensive feedstock for producing 
ethanol-about 3.7 times as expensive as corn and 63% more 
expensive than molasses. 

As ethanol production increases on the mainland and in 
Hawai'i, there is a risk that the combined Federal and State subsi­
dies for ethanol (nearly 51 per gallon) could be reduced, thereby 
compromising the profitability of a biofuel crop. 

- Long-term Profitability 
In the long-term, emerging technology promises a cheaper 

source of feedstock for ethanol than growing a biofuel crop on a 
plantation. Instead of producing ethanol using sugars from con­
ventional sources (e.g., molasses, sugarcane, grains, fruits, etc.), 
the sugar would come from "cellulosic" sources, Using new tech­
nology that is in the early stages of commercialization, sugar that 
is locked in complex carbohydrates of plants is separated into fer­
mentable sugars, Feedstock would include agricultural wastes, 
yard clippings, discarded paper, wood waste, etc.-i.e., the green 
waste that is now used for composting. This new technOlogy 
promises (1) much higher ethanol yields per ton of biomass 
because the entire plant can be used as feedstock, and (2) lower 
costs, particularly if there are no growing costs when waste prod­
uct is used, and if the operator is paid a fee to dispose of munici­
pal and agricultural waste. 

O'ahu's municipal waste could produce an estimated 160 mil­
lion gallons of ethanol compared to annual consumption of about 
400 million gallons of gasoline. This would allow far higher use 
of ethanol in gasohol than is needed in E-10, In Hawai'i, this new 
technology is being explored by ClearFuels Technology Inc, 
Eventually, this less expensive source of feedstock could result in 
unprofitable biofuel plantations. 
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The above difficulties and risks suggest that the probability of successfully 
developing and sustaining a biofuel plantation in Hawai'i is low, The more 
likely scenario is ethanol produced as a by-product from sugar operations and, 
in the long-term, ethanol produced from green waste. 

Recent Crop-acreage Trendsl9) 

For aU diversified crops-i.e" all crops other than sugarcane and pineapple, 
including crops to replace i.mports and crops for export-Statewide land 
requirements grew by an average of 240 acres per year from 1984 through 2004, 
or about 2,400 acres per decade (see Figure 10).1 

From 1999 to 2004, acreage increased for just three of the major export crop 
categories: tropical specialty fruits up 350 acres, flowers/ nursery products up 
1,162 acres, and seed crops up 1,420 acres. During this same period, acreage 
~ for three of the major export crops; macadamia nuts down 1,900 acres, 
papaya down 1,395 acres, and bananas down 400 acres. Coffee remained 
unchanged. The net change was a decrease of 763 acres. 

Factors l.imjting the Growth of DiYerffiUed Cropsf'·7', 

A great many crops can be grown in Ha\vai'i's year~round subtropical 
climate, and a number of them can be grown profitably in volumes that require 
a few hundred acres. However, the modest growth in land requirements for 
diversified crops reflects the fact that few crops can be grown profitably on a 
large scale. The primary factors that have limited the growth of diversified 
agriculture in Hawai'i are given below. 

- Hawai'i's subtropical climate is not well-suited to the commercial 
production of major crops that grow better in the temperate main­
land climates, 

- For certain crops, special hybrids adapted to Hawai'i's subtropical 
climate are yet to be developed. 

- Crop pests are more prevalent and more expensive to control in 
Hawai'i than they are on the mainland \yhere the cold winters kill 
many pests. 

- FrUit-fly infestations prevent exports of many crops, or require 
expensive treatment. 

- Most soils in Hawai'i have low nutrient levels and therefore re­
quire high expenditures for fertilizer. 

1. In Figure 10, the temporary bump in diversified-crop acreage that occurred in the late 
1990s reflects the fact that some former sugarcane fields were newly planted with 
grasses for future cattle grazing. After cattle grazing began in 2000, much of this acre­
age was recategorized from crop land to grazing land. 
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- Hawai'i suffers from high farm~labor costs, largely because the 
agriculture industry must compete against the visitor industry and 
related industries for its labor. 

- Compared to many other farm areas that supply U.s. markets, the 
cost of shipping agricultural supplies and equipment to Hawai'i is 
high, as is the cost of exporting produce from Hawai'i to mainland 
markets. High shipping costs are due to Hawaj'j's remote location 
and to Federal regulations that require use of American~built ships 
and U.s. crews bet> ... een U.S. ports. 

- For a number of crops, consumption volumes in Hawai'i are too 
small to support large, efficient farms (I.e., the volumes are too 
small to realize economies of scale). 

- Trends towards crops that are certified as safe and towards a sin~ 
gle supplier of many food items favor large farms. 

- Hawai'i farmers must compete against highly efficient mainland 
and foreign farms which, in a number of cases, can deliver pro­
duce to Hawai'i more cheaply than it can be produced locally. 
This is due to economies of scale and, in comparison to Hawai'i, 
low costs for land, labor, supplies, fertilizer, pest control, 
equipment, etc. 

b. Statewide Availability of Land for Diversified Crops 
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State.vide, a vast amount of land has been released from plantation agricul­
ture: about 249,900 acres betvveen 1968 and 2004-an average decrease of over 
6,940 acres per year over a 36-year period (see Figure 10).19•26) The 2006 closure 
of Del Monte's pineapple plantation in Kunia, O'ahu increased this acreage by 
an additional 5,100 acres, resulting in a total release of at least 255,000 acres 
from plantation agriculture between 1968 and 2007.!27) 

Over this same period, the demand for land for diversified crops increased 
by about 26,500 acres, or an average of about 740 acres per year. Since 19$4.. the 
growth has slowed to an average of 240 acres per year, as previously men­
tioned. 

As the above indicates, the release of land from plantation agriculture has 
far outpaced the demand for land for diversified crops. The net decrease in 
crop land amounted to 223,400 acres, and will amount to 228,500 acres after 
adding the land fallowed by Del Monte. While some of the released land has 
been converted or is scheduled to be converted to urban uses and tree planta~ 
tions, an estimated 160,000+ acres remain available for diversified crops.l25] 
Because of the increased availability of agricultural land, a number of Jandown~ 
ers report lower per-acre land rents on O'ahu and the Neighbor Islands com­
pared to rents that were charged before the major contraction of plantation agri~ 
culture.[241 
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Once the Superferry begins operations in 2007, cultivating crops on the 
Neighbor Islands for the Honolulu market, and vice versa, will become more 
economically feasible. For a fu!! load carried in a large pick-up truck, the one­
way fare will be about 2¢ per poundPI This will increase the importance of the 
Statewide availability of agrkulturalland vis-a-vis the island-wide availability. 

The above indicates that ample land is available in H;l\vai'i to accommodate 
the growth of diversified crops, whether demand is based on potential or recent 
trends. In other words, the limiting factor to the growth of diversified crops is 
not the land supply, but rather the size oj the market for crops that can be grown 
profitably in Hawai'i. 

c. Maui Island Availability of Land for Diversified Crops 

The above findings also apply to Maui. Since 1977, the contraction and 
eventual closure of Wailuku Sugar Co. and Pioneer Mill released about 11,200 
acres from sugarcane production. In addition, the contraction of pineapple 
operations released about 5,000 acres since 1993. 

During the 1980s, about 4,700 acres of sugarcane land in Central Maui were 
made available for other uses. Some of this land was developed; some was 
planted in macadamia nuts which continued until 1999; some was planted in 
pineapple; some was transferred to Ha,vailan Commercial & Sugar Co. (HC&S); 
and some remains fallow. 

During the 1990s, the reduction in sugarcane acreage occurred in West 
Maui, including about 6,000+ acres released in 2000. Similarly, most of the 
recent reduction in pineapple acreage occurred in West Maui, including about 
3,200 acres that were released in 2003. Some of this former plantation land in 
West Maui was developed and some was converted to other crops, but most of 
it remains fallow or is used for grazing cattle. 

In summary, conSiderable land remains available on Maui for diversified 
agriculture, although most of it is in West MauL 

d. Potential Loss of Agricultural Land on Maui to Developmentl11 .29.311 

Based on information provided by the Maui County Planning Department, 
Appendix A provides a summary of 202 major residential, resort commercial, 
and industrial development projects on Maui Island that will (1) increase the 
number of residential and visitor units, or (2) involve agricultural land. The list­
ing, which reflects known projects as of April 2006, excludes projects having 
fewer than six dwelling units, and subdivisions haVing fewer than four lots. 

The projects are organized by District, entitlements, then alphabetically. 
Entitlements are defined as follows: 

- Committed projects include (l) those haVing 201G approval, (2) 
those having Project District zoning, (3) Department of Hawaiian 
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Home Lands (DHHL) projects, (4) approved agricultural subdivi­
sions, and (5) other projects for which the land is zoned for devel­
opment. 

- Designated projects include those having (1) urban Community 
Plan designation, and (2) Project District zoning but no Phase 2 
approval. 

- proposed projects include those lacking urban Community Plan 
designations. 
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To the extent that information was provided and is relevant, the information 
on each project listed in Appendix A includes: 

- its entitlements; 

- the number of homes (single-family and multi-family homes), the 
number of visitor units (hotel rooms and time-share units), and 
the total number of units; 

- its total area (if prOVided and needed only for projects that 
involve agricultural land), along with the average acreage per 
unit (i.e., the redprocal of the density, which applies only to 
projects that have residential or visitor units); and 

- the acreage that is within the State Agricultural District, along 
with an acreage adjustment (explained below). 

If all of the committed, designated and proposed residential and resort 
projects on Maui Island were approved, built and sold, they would supply 
about 45,900 homes, including about 31,000 single·family homes and 14,900 
multi·family homes (see the last page of Appendix A). 

Economic projections prepared by the Maui County Planning Department 
Gune 2006) for the Maui County General Plan 2030 forecast that the number of 
homes on MaUl Island will Increase from about 49,870 in 2005 to about 84,350 in 
2030, resulting in an increase of about 34,480 homes over this 25·year period. 
Over time, the pace of development is expected to follow a linear trend, fluctu~ 
ating above and below the average of about 1,380 new homes per year (34,480 
homes + 25 years), At the projected demand of about 1,380 new homes per 
year, the potential supply of homes listed in AppendiX A could be absorbed in 
about 33 years (a total of 45,900 homes + 1,380 homes per year), 

Altogether, the projects listed in Appendix A would affect about 19,900 
acres on Maui Island that are now in the State Agricultural District (see the last 
page of Appendix A). Although this accounting includes some agricultural 
subdivisions where most of the land will be lost to homes, it also includes other 
agricultural subdivisions where most of the land will remain available for agri~ 
culture. In practice, an estimated 11,800 acres in the Agricultural District would 
be lost to agriculture if all of these projects were approved and built (see the last 
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page of Appendix A). This estimate is based on the assumption that agricul­
tural subdivisions having at least 2.5 acres per home will remain available for 
agriculture, 

The estimated 11,800 acres of agricultural land includes prime agricultural 
land, low-quality land that is suitable for grazing but not farming, and gulch 
land. It represents less than 5% of the 244,600 acres on Maul Island that are in 
the State Agricultural District. 

In summary, the eventual development over a period of about 33 years of 
all the committed, deSignated and proposed projects listed in AppendiX A, 
including the loss of about 36 acres for the Kula Ridge Affordable Housing Sub­
division, would leave about 232,800 acres on Maui Island available for agricul­
rural use (244,600 acres -11,800 acres). 

e. Impact on the Growth of Diversified Crops (Cumulative Impact) 

The Project will commit about 36 acres of low-quality agricultural land to a 
non~agricuJtural use, leaving about 12 acres of the better land available for 
agriculture as part of four 4-acre lots. If the 36 acres had good soils, and if this 
land were used to grow a typical vegetable or fruit crop, then it could support 
about 4.5 farm jobs (based on 100 acres and about 12.5 jobs per 100 acres). 

More realistically, development on this agricultural land-combined with 
other developments in Hawai'j and on Maui Island-involves the loss of too lit­
tle agricultural land to significantly affect (1) the availability of land to farmers 
in Hawai'i, (2) agricultural land rents, (3) the growth of diversified crops, or (4) 
potential agricultural employment. This conclusion is based on the above find­
ing that ample land is available for diversified crops, with the available supply 
far exceeding likely or potential demand. 

The Project might adversely affect the growth of diversified agriculture in 
Kula since the market for agricultural land is tighter there than it is in most 
other areas of the state. However, the impact would be slight since nearly all of 
the 36 acres that will be lost to agriculture have poor soils. 

f, Mitigating Measures 

In view of the negligible impact of the Project on the growth of diversified 
agriculture, mitigation measures for the loss of agricultural land are not recom~ 
mended. 

12. OFFSETTING BENEFITS 

The loss of about 36 acres of low-quality agricultural land will be offset by 
the benefit of 116 homes, induding 70 affordable homes, that are needed to 
house Maui residents. 
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13. CONSISTENCY WITH STATE AND COUNTY POLICIES!321 

a, Availability of Lands for Agriculture 
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The Hawai'i State Constitution, the Hawai'i State Plan, the State Agriculture 
Functional Plan, the County of Maui General Plan 1990, and the County's 
Makawao-Pukalani-Kula Community Plan call directly or implicitly for preserving 
the economic viabHity of plantation agriculture and promoting the growth of 
diversifled agriculture. To accomplish this, an adequate supply of agricultur­
ally suitable lands and water must be assured. 

With regard to plantation agriculture, the Project site is not and never was 
part of a sugarcane or pineapple plantation. 

With regard to diversified agriculture, the Project will reduce the availabil­
ity of agricultural land by about 36 acres, most of which has poor soils. About 
12 acres of the better land will remain available for agriculture as part of four 4-
acre lots. This small loss of agricultural land will not limit the Statewide growth 
of diversified agriculture since an enormous supply of agricultural land is now 
available due to the contraction of plantation agriculture (see Figure 10). 

However, the Project might adversely affect the growth of diversified agri­
culture in Kula since the market for agricultural land is tighter there than it is in 
most other areas of the state.' However, the impact would be slight since nearly 
all of the 36 acres that will be lost to agriculture have poor soils. 

b. Conservation of Agricultural Lands 

In addition to the above, State policies call for conserving and protecting 
prime agricultural lands, induding protecting agricultural lands from urban 
development. 

However, these policies-which were written before the major contraction 
of plantation agriculture in the 1990s-assume implicitly that profitable agricul­
tural activities eventually will be available to utilize all available agricultural 
lands. This has proven to be a questionable assumption in view of the enonnity 
of the contraction of plantation agriculture, the abundant supply of land that 
came available for diversified agriculture, and the slow growth in the amount of 
land being utilized for diversified agriculture (see Section 11 and Figure 10). 

Furthermore, discussions in the Agriculture portion of the State Functional 
Plan recognize that redesjgnation of lands from Agrkultural to Urban should be 
allowed" ... upon a demonstrated change in economic or social conditions, and 
where the requested redesignation will provide greater benefits to the general 
public than its retention in ,.,agriculture;" that is, when an "overriding public 
interest exists." The enormous contraction in plantation agriculture, resulting in 
the supply of agricultural land far exceeding demand, constitutes a major 
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change in economic conditions. Moreover, development on the Project site will 
provide community benefits (i.e., needed homes for Maui residents, including 
70 affordable homes). Furthermore, the Project is expected to have no signifi­
cant impact on existing or potential agricultural employment. 

c, Community Plan 

In terms of agriculture, the Project is consistent with the Malalwao-Pukalani­
Kula Community Plan in that none of the site is designated Agriculture (Figure 
5). Instead, the Project site is designated for Single-Family Residential and 
Rural use. 
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Appendix A. Maui Island Development Projects: April 2000 
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Appendix A. Maui Island Development Projects: April 2006 
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ApPENDIXB 
SELECTED STATE AND COUNTY GOALS, 

OBJECTIVES, POLICIES AND GUIDELINES 

RELATED TO AGRICULTURAL LANDS 

1. HAWAIlj STATE CONSTITUTION (Article XI, Section 3): 

... to conserve and protect agricultural lands, promote diversified agriculture, 
increase agricultural self-sufficiency and assure the availability of agricultural­
ly suitable lands ... 

2. HAWAI'1 STATE PLAN (Chapter 226, Hawaii Revised Statutes, as amended);',l,2] 

Section 226-7 Objectives and policies for the economy-·agnculture. 

(a) Planning for the State'S economy wi.th regard to agriculture shaH be directed 
towards achievement of the following objectives: 

(1) Viability in Hawaii's sugar and pineapple industries. 

(2) Growth and development of diversified agri.culture throughout the 
State. 

(3) An agriculture industry that continues to constitute a dynamic and es· 
sential component of Hawaii's strategic, economic, and social well-be­
ing. 

(b) To achieve the agricultural objectives, it shall be the policy of the State to: 

(2) Encourage agriculture by maklng best use of natural resources. 

(10) Assure the availability of agriculturally suitable lands with adequate 
water to accommodate present and future needs. 

(16) Facilitate the transition of agricultural1ands in economically nonfeasible 
agricultural production to economically viable agricultural uses. 

Section 226·103 Economic priority guidelines. 

(c) Priority guidelines to promote the continued viability of the sugar and 
pineapple industries: 

(1) Provide adequate agricultural lands to support the economic viability of 
the sugar and pineapple industries. 
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POLICIES Al\'V GUIDELINES RELATED TO AGRICULTURAL LA",nS B-2 

(d) Priority gUidelines to promote the growth and development of diversified 
agriculture and. aquaculture: 

(1) Identify, conserve, and protect agricultural and aquacultura! lands of 
importance and initiate affirmative and comprehensive programs to 
promote economically productive agricultural and aquacultura] uses of 
such lands. 

(10) Support the continuation of land currently in use for diversified agricul­
ture. 

Section 226-104 Population growth and land resources priority guidelines. 

(b) Priority guidelines for regional growth distribution and land reSource 
utilization: 

(2) Make available marginal or non-essential agricultural lands for 
appropriate urban uses while maintaining agricultural lands of 
importance in the agricultural district. 

Section 226-106 Affordable Housing 

Priority guidelines for the provision of affordable housing: 

(1) Seek to use marginal or nonessential agricu!turalland and public land to 
meet housing needs of Iow- and moderate-income and gap-group 
households. 

3. AGRICULTURAL STATE FUNCTIONAL PLAN (1991){3) 
(Functional plans are guidelines for implementing the State Plan. They are ap­
proved by the Governor, but not adopted by the State Legislature.) 

Objective H: Achievement of Productive Agricultura! Use of Lands Most Suitable 
and Needed for Agriculture. 

Policy H(2), Conserve and protect important agriculhlrallands in accordance with 
the Hawaii State Constitution. 

Action H(2)(a): Propose enactment of standards and criteria to identify, con­
serve, and protect important agricultural lands and lands in ag­
ricultural use. 

Action H(2)(c): Administer land use district boundary amendments, permitted 
land uses, infrastructure standards, and other planning and reg­
ulatory functions on important agricultural lands and lands in 
agricultural use, so as to ensure the availability of agriculturally 
suitable lands and promote diversified agriculture. 



ApPENDIX B. SELECfED STATE At'>I1) COUNTY GOALS, OB]ECITVES, 
POLICIES AND GUIDELINES RELATED TO AGRICULTURAL LANDS 

4. COUNTY OF MAUl GENERAL PLAN 199014J 

Theme No.1: PROTECT MAUl COUNTY'S AGRICULTURAL LAND AND 
RURAL IDENTITY 

B·3 

Amendments to the General Plan will preserve agricultural lands for the 
continuing pursuits of both land intensive and labor intensive agricultural 
pursuits, Trus action will also acrueve preservation of an open space resource. 

I. POPULATION, LAND USE, THE ENVIRONMENT AND CULTURAL 
RESOURCES 

B. LAND USE 

Objective 

3. To preserve lands that are well suited for agricultural pursuits. 

Policies 

a, Protect prime agricultural lands from competing nonagricultural land 
uses. 

b. Promote the use of agricultural lands for diversified agricultural 
pursuits by providing public incentives and encouraging private 
initiative. 

c. Support the right to farm consistent ;<!ith the identification of productive 
agricultural lands. 

d. Discourage the conversion, through zoning or other means, of 
productive or potentially productive agricultural lands to 
nonagricultural uses, induding but not limited to golf courses and 
residential subdivisions. 

e. Provide adequate irrigation water and access to agricultural lands, 

ll. ECONOMIC ACTIVITY 
C. AGRICIJLTURE 

Objective 

1. To foster growth and diversification of agriculture and aquaculture 
throughout Maui County. 

Policies 
a. Support programs to maintain the viability of the sugar and pineapple 

industry. 

b. Support and promote programs to maintain the viability of diversified 
agriculture, specialty crops, forestry and aquaculture. 
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Objective 

B·4 

2. To maximize the use and yield of productive agricultural land 
throughout the County. 

Policies 

a. Ensure the availability of land that is well suited for agricultural 
production. 

b. Encourage the development of agricultural parks throughout Maui 
County. 

f. Support "right-to-farm" provisions in the event potential conflicts arise 
from adjacent residential uses. 

g. Discourage establishment of pseudo-agricultural subdivisions. 

5. COUNTY OF MAUl, MAKAWAO-PUKALANi-KuLA COMMUNITY PLANtSl 

B. Goals, Objectives and Policies 

ECONOMIC Acnym 

Objectives and Policies 

1. Provide for the preservation and enhancement of agricultural lands and 
operations, emphasizing the importance of promoting diversified 
agriculture to the region's economic base and lifestyle. 

3. Protect existing agricultural operations from urban encroachment. 

9, Encourage the continuation of sugar, pineapple, cattle ranching, and 
diversified agriculture as major agricultural activities in the region and 
at the same time encourage the pursuit of alternative agricultural 
industries, 

Implementing Actions 

9. Encourage the continuation of sugar, pineapple, cattle ranching, and 
diversified agriculture as major agricultural activities in the region and 
at the same time encourage the pursuit of alternative agricultural 
industries. 

LAND USE 

Objectives and Polides 

1. Recognize the value of open space, including agricultural lands and 
view planes to preserve the region's rural character. 

2. Establish land use patterns which recognize the "Right to Farm," in 
order to minimize conflicts between existing agricultural operations and 
urban-related activities. 

3. Discourage speculation in agricultural lands. 
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4. Encourage land use patterns which will: support the long-term viability 
of agriculture. 

5. Encourage and support the development of land use performance and 
subdivision standards such as duster development which will 
encourage viable farm operations and discourage estate subdivisions on 
agricultural lands such as Kula 200 or Kula Glen. 

6. Encourage new residential developments in areas which are contiguous 
extensions of, or infills within the established residential pattern, and 
which do not adversely affect agricultural uses. 

9. Encourage the use of mechanisms such as land trusts and farm trusts to 
preserve open space and agricultural activity. 

11. Make available agricultural lands for those who wish to farm. 

16. Recognize the four (4) semi-urban centers of Makawao Town, Pukalani, 
Hali'imaile and Waiakoa Village. Within them, support the following 
land use and circulation patterns: 

c. Within Hali'imaile: Existing agricultural operations and baseyard. 

d. Within and surrounding Waiakoa: Agricultural uses and open 
space. 

ENVlRONMENT 

Preserve environmental resources by maintaining important agricultural 
lands as an integral part of the open space setting in each community. 

2. Recognize agricultural lands as an essential ingredient to the U pcountry 
atmosphere. Criteria for determining such lands may include: 

6. REFERENCES 

Land Study Bureau productivity ratings for agricultural lands. 

Lands presently in cultivation. 

Agricultural Lands of Importance to the State of Hawaii (ALISH). 

[lJ State of Hawaii, Office of State Planning, Office of the Governor. The Hawaii State 
Plan, 1991. Honolulu, Hawaii. 1991. 

[2] Act 25, S.B. No. 1158, April 15, 1993. 
{3] Hawaii Department of Agriculture. The Hawaii State Plan: Agriculture, State Func­

tional Plan. Honolulu, Hawaii. 1991. 
[4} County of Maui. The General Plan of the County oj Maui, 1990 Update. Adopted by 

Ordinance No. 2039, as amended by Ordinance No. 2234. April 23, 1993 
[5J County of Maui. Makawao-Pukalani-Kula Community Plan. Maui County CounciL 

July J 996. 
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BIOLOGICAL RESOURCES SURVEY 
KULA RIDGE PROJECT 

KULA,MAUl 

INTRODUCTION 

The Kula Ridge project Ues on approximately 48 acres ofland (TMK 2-3-001: 174) 
in Keolahou, Kula, MauL It is bounded on the north by Keahuaiwi Gulch, on the east 
and south by pastures, and on the west by the Kula Community Center and single 
family residences. 

SITE DESCRIPTION 

The property consists of pasture and former agricultural land that is mostly covered 
with grasses, agricultural weeds and a few scattered trees. The property lies on the Kula 
slope between 2,750 feet and 3,100 feet elevation. Soils are all of the Kula Cobbly 
Loam (KxaD) which is a well drained, dark reddish brown loam which is neutral to 
slightly acid (Foote et al, 1972). Annual rainfall averages 25 to 30 inches (Ann strong, 
1983). One old farm dwelling remains on the property. 

BIOLOGICAL mSTORY 

Kula once had a dense native forest stretching across its slopes between the 2,000 
feet and 6,000 feet elevations. This would have been a mixed mesic forest dominated 
by koa (5tcacia Rca) and 'ohi'a (Metrosideros polymorpha), with a mixture of 'ohe 
'ohe (,retraytasanc(ra k.a:vaiensis), kolea launui (:Myrsine £€ssertiana.) and kawa'u 
(ICex anoma[a), and a great variety of understory of shrubs, vines and ferns. This forest 
was gradually destroyed during the 1800's by herds of wild goats and grazing cattle, 
and by the cutting of trees for fence posts and fire wood by early settlers in the region. 

During the 1900's the gentler slopes were fanned extensively and cattle grnzing was 
widespread, turning the steeper slopes into grasslands. Since 1960 introduced tree 
species, principally black wattle (Acacia mearnsii) and Tasmanian bluegwn 
(':£ucaryytus gwGuEus), have spread across Kula turning former grasslands into dense 
forested thickets. 

Today the last vestiges of native vegetation cling to the steep sides of rocky gulches, 
and the area is dominated by non-natives. 
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SURVEY OBJECTIVES 

This report summarizes the findings of a flora and fauna survey of the proposed 
Kula Ridge Project which was conducted in April, 2006. 
The objectives of the survey were to: 

1. Document what plant. bird and mammal species occur on the property or may 
likely occur in the existing habitat. 

2. Document the status and abundance of each species. 
3. Detennine the presence or likely occurrence of any native flora and fauna, 

particularly any that are Federally listed as 'Threatened or Endangered. If such 
occur, identify what features of the habitat may be essential for these species. 

4. Determine if the project area contains any special habitats which iflost or 
altered might result in a significant negative impact on the flora and fauna in 
this part of the island. 

5. Note which aspects of the proposed development pose significant concerns for 
plants or for wildlife and recommend measures that would mitigate or avoid 
these problems. 

BOTANICAL SURVEY REPORT 

SURVEY METHODS 

A walk-through botanical survey method was used following routes to ensure maximum 
coverage of the many areas of this large property. Areas most likely to harbor native or 
rare plants such as gulches or rocky outcroppings were more intensively examined. 
Notes were made on plant species, distribution and abundance as well as terrain and 
substrate. 

DESCRIPTION OF THE VEGETATION 

The vegetation on the property can be placed into two general categories; pasture 
and abandoned fann. The pasture consists of open grassland. There are a wide variety 
of grasses but the predominant one is kikuyu grass (Tennisetum ctandesttnum). Also 
present are a few scattered shrubs such as 'iniko (In4"igofera suffruticosa) and hairy 
abutilon (.7J7util<m gran4"ifoiium), and the weedy tree, black wattle. 

The abandoned fann land is occupied by a host of agricultural weeds. Predominant 
are green amaranth (.J'.marantnus nylJrid"us), golden crown-beard (YerGesi"" 
eneeiioides), swine cress (Coronoyus aid"ymus), tineroo (Neonotonia wiglitii), Castor 
bean (1Ucinus communis) and apple of Peru (:J<r.can4"ra yliysafod"es). A few fiuit trees 
occupy the field margins: avocado (Persea americana), Peach (Prunusyersica) and 
pomegranate (Punicagranatum). 
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The total number of plant species recorded on the property was ninety-two. Of these 
seven were native species, most occurring along the edge of the gulch, on rock outcrops 
or field margins. These include kilau (Pteri.dl.um aquilinum 'Var. cfecomyositum) 
kalamoho lau!i'i (Tel/aea ternifoCia), kalamalo (1'ragrostis atroyioides), kupala (Skyos 

,yacfiycaryus), koali awahia (Ipomoea irnfica), popolo (Soumum americanum) and 
'uhaloa CWaltlieria irnftca). All of these species are rare or uncommon on the property, 
but are otherwise widespread and common throughout Hawaii. The gulch adjacent to 
the property, while harboring a few species of common native plants, is essentially a 
dense forest of black wattle and a few other weed species. 

DISCUSSION AND RECOMMENDATIONS 

The vegetation throughout the project is dominated by a wide array of non-native 
plant species, mostly pasture grasses and agricultural weeds. The seven species of 
common native plants occur mainly along the edge of the gulch on the margin of the 
property. 

No Federally listed Endangered or Threatened native plants (USFWS, 1999) were 
encountered during the course of the survey nor were any species that are candidate for 
such status seen. No habitats or rare plant communities were seen on the property. 

Because the vegetation is dominated by non-native plants and no rare or protected 
species occur on or adjacent to the property, there is little of botanical concern and the 
proposed land uses are not expected to have a significant negative impact on the 
botanical resources in this part ofMaui. 

Because of the steepness of the land, erosion is a potential concern. It is 
recommended that during any land clearing work special care be taken to use accepted 
contouring and terracing techniques to avoid significant soil runoff. 

It is also recommended that native plants species hown to have occurred in Kula be 
incorporated into the landscaping design of the completed project. The Maui Country 
Planting Plan can be consulted for ideas. 
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PLANT SPECIES LIST 

Following is a checklist of all those vascular plant species inventoried during the field 
studies. Plant families are arranged alphabetically within each of three 
groups: Ferns, Monocots and Dicots. Taxonomy and nomenclature of the ferns, are in 
accordance with Palmer (2005) while the flowering plants (Monocots and Dicots) are 
in accordance with Wagner et al. (1999). 

For each species, the following infonnation is provided: 
1. Scientific name with author citation 
2. Common English or Hawaiian name. 
3. Bio-geographical status. The following symbols are used: 

endemic = native only to the Hawaiian Islands; not naturally occurring anywhere 
else in the world. 

indigenous = native to the Hawaiian Islands and also to one or more other 
geographic area(s). 

non-native = all those plants brought to the islands intentionally or accidentally 
after western contact. 

polynesian = all those plants brought to the islands by the Hawaiians during the 
course of their migrations. 

4. Abundance of each species within the project area: 
abundant = fonning a major part of the vegetation within the project area. 
common = widely scattered throughout the area or locally abundant within a 

portion of it. 
uncommon = scattered sparsely throughout' the area or occurring in a few small 

patches. 
rare = only a few isolated individuals within the project area. 
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SCIENTIFIC NAME 

FERNS 

DENNST AEDTlACEAE (Bracken Fern Family) 
Pterlamm aquifinum(L.) Kuhn var. 

Mcompositum (Gaud.) R.M. Tyron 

PTERlDACEAE (Brake Fern Family) 

Peaaea ternifoCia (Cav.) Link 

MONOCOTS 

AGA VACEAE (Agave Family) 

:Furcraea foetUfa (L.) Haworth 

COMMELINACEAE (Dayflower Family) 

Commefina cCtffusa N.L. Bunn. 

POACEAE (Grass Family) 

.Jl.xcmoyus fissifoaus (Raddi) Kuhlm. 

1?romus catfiarticu.s Vahl 

13romus fwrdeaceus L. 

Cencnros ciCiaris Kunth 

cliWris gayana Kunth 

CynodCn aactyiOn (L.) Pers. 

'Digitaria vwfascens Link 

'Efirfiarta erecta Lam. 

CEi£usine iru£ica (L.) Gaertn. 

'.Eragrostis atroyiotaes Hillebr. 

'Eragrostis yectinacea (Michx.) Nees 

Jvl.eflnis mtnutifWra P. Beauv. 

:Melinis rep= (Willd.) Zizka 

'Panicum rnaximum Jacq. 

COMMON NAME STATUS ABUND, 

kilau endemic rare 

kalarnoho laulii indigenous rare 

Mauritius hemp non-native rare 

honohono non-native rare 

narrow-leaved carpet 
grass non-native rare 

rescue grass non-native rare 

soft chess non-native rare 

buffelgrass non-native rare 

Rhodes grass non-native rare 

manienie non-native uncomn 

kukaepua'a non-native rare 

------------------- non-native uncomn 

wiregrass non-native rare 

kalamalo endemic rare 

Carolina lovegrass non-native rare 

molasses grass non-native rare 

Natal redtop non-native unCOrtlD 

Guinea grass non-native rare 
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SCIENTIFIC NAME COMMON NAME STATIJS ABUNDANC SCIENTIFIC NA-ME COMMON NA.1I1E STATUS ABUNDAl 

Pasya{um clifatum Poir. DalEs grass non-native uncommon Lact'l..u:a sativa L. prickly lettuce non-native rare 

Pennisetum ct:amkstinum Chlov. Kikuyu grass non-native common Senecio rnadaaascariensis Poir. fire weed non-native uncommc 

Setaria verticiilata (L.) P. Beauv. bristly foxtail non-native rare soncfius oferaceus L. yuafefe non-native rare 

SY(ffooo(us africa.nus (Poir.) Robyns & 
Tournay African dropseed non-native rare 

Yervesina encefioid"es (Cav.) Benth. & Hook. golden crown-beard non-native common 

Yufpia myuros (L.) C.C. Groelin rat tail fescue non-native rare 
BIGNONIACEAE (Bignonia Family) 

DICOTS 
jacaran.aa mimosifo[ia D. Don jacaranda non-native rare 

ACANTHACEAE (Acanth Family) 
poaranea ricaso[iana (Tanfani) Sprague pink trumpet vine non-native rare 

'IfiunVerBia atata. Bojer ex Sims black-eyed susan vine non-native rare BRASSICACEAE (Mustard Family) 

AMARANTHACEAE (Amaranth Family) 
ca.yserra Gursa-yastoris (L.) Medick shepherds purse non-native uncommc 

.Amarantlius fiy6rid"us L. green amaranth non-native uncommon Clffonoyus aU£ymus (L.) Sm. swine cress non-native uncommc 

.Amarantlius virilfis L. spleen amaranth non-native rare 
.ceyicff.um 'Virginicum L. -------------------- non-native rare 

ANACARDIACEAE (Mango Family) 
Sisym.lmum ojficinare (L.) Secp. hedge mustard non-native rare 

Scliinus tereEintfiifofius Raddi. Christmas berry non-native rare CACTACEAE (Cactus Family) 

APIACEAE (parsley Family) 
Opuntia ficus-inaua (L.) Mill. panini non-native rare 

Corianc£rum sativum L. coriander non-native uncommon CARYOPHYLLACEAE (pink Family) 

ASCLEPIADACEAE (Milkweed Family) 
Petr(ffliagia veiUtina (Guss.) P. Ball & Heyw. ehilding pink non-native rare 

:AscCepias Curassavica L. butterfly bush non-native rare 
po(yearyon tetraynyffum (L.) L. -------------------- non-native rare 

.Jl.scleyias yliysoearya (E.Meyer) Schleeter balloon plant non-native rare 
Si£ene gaffica L. small-flowered catchfly non-native rare 

ASTERACEAE (Sunflower Family) 
CHENOPODIACEAE (Goosefoot Family) 

llidens yiiCsa L. Spanish needle non-native common Cfienoyodium alEum L. goosefoot non-native uncomm< 

Conyza vonariensis (L.) Cronq. hairy horseweed non-native uncommon Cfienoyodlum ambrosioU£es L. Mexican tea non-native rare 

Cotuk austra(u (Sieber ex Spreng.) J.D. Cfienoyocfium murate L. 'aheahea non-native rare 
Hooker Australian brass buttons non-native uncommon 

CONVOL VULACEAE (Morning Glory FarnBy) 
(:Ja/1nsoga yarviflOra Cav. non-native ------------------ uncornmon 

Ipomoea indica (J.Burm.) Merr. koali awahia indigenous uncornm( 
'ijamoeiUuta puryurea (L.) Cabrera purple cudweed non-native rare 

CUCURBITACEAE (Gourd Family) 
:J{yyoefWeris gW7ra L. smooth cats ear non-native rare 
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SCIENTIFIC NAME COMMON NAME ~ ABUNDANCI SCIENTIFIC NAME COMMON NAME STATUS ABUND, 
Sicyos yacfiycaryus Hook. & Arnott kupala endemic uncommon Psidtum guaja'Va L. guava non~native rare 

EUPHORBIACEAE (Spurge Family) ONAGRACEAE (Evening Primrose Family) 

:Ricinus communis L. Castor bean non-native unconunon 
cut-leaved evening 

Oenotfi.era faciniata J. Hill primrose non-native rare 

FABACEAE (pea Family) OXALIDACEAE (Wood Sorrel Family) 

Acacia mearnsii De Wildman black wattle non-native uncommon Oxa{is curnicufata L. 'ihi'ai non-native rare 

Cnamaecrista nictitans (L.) Moench partridge pea non-native rare PASSlFLORACEAE (Passion Flower FamilY) 

Vesmodlum intortum (Mill.) Urb. -----._----_.----._- non-native rare PassifWra suEyeCtata Ort. white passion flower non-native rare 

'Desmocfium saMwicense E. Meyer Spanish clover non-native uncommon PLANTAGINACEAE (plantain Family) 

Inargofera suffruticosa Mill. 'inifo non-native uncommon Plantago u::mceofata L. narrow-leaved plantain non-native rare 

:Macroytillum Catfiyroiclls (L.) Urb. wild bean non-native rare PORTIJLACACEAE (Purslane Family) 

Meaicaao {lo/Utina. L. black medick non-native rare partuGua o£eracea L. pigweed non-native rare 

:MeC£icago yoymaryfia L. bur clover non-native uncommon PRIMULACEAE (Primrose Family) 

:MeiiIotus iMica (L.) All. yellow sweet clover non-native uncommon .Anaga[[is arvensis L scarlet pimpernel non-native rare 

Neorwtcmia wigfitii (Wigbt & Arnott) Lackey tineroo non-native uncommon PROTEACEAE (Protea Family) 

'I'riJofium reyens L. white clover non-native uncommon tgrevi1Tea ro6usta A. Cunn. ex R. Br. silk oak non-native rare 

)1icia satil'a. L. common vetch non-native rare PUNICACEAE (Pomegranate Family) 

LAMlACEAE (Mint Family) 'Punica granatum L. pomegranate non-native rare 

Sa£via coccinea B. Juss. ex Murray scarlet sage non-native rare ROSACEAE (Rose Family) 

LAURACEAE (Laurel Family) Cotoneaster yannosus Franch. cotoneaster non-native rare 

Persea americana. Mill. avocado non-native rare Prunus yersica (L.) Batsch peach non-native rare 

MAL V ACEAE (Mallow Family) SOLANACEAE (Nigbtshade Family) 

Jl17utiUm granarjoEium (Willd. )Sweet hairy abutilon non-native uncommon :N'u:aMra yfiysaCxfes (L.) Gaertn. apple of Peru non-native uncornn 

:Mafva negiR.cta Wallr. cheesseweed non-native rare Sof'anum americanum 1vfi1l. popolo indigenous rare 

Sida rfumWifo(ia L. Cuban jute non-native uncommon STERCULIACEAE (Cacao Family) 

MYRTACEAE (Myrtle Family) IVaalieria iru£ica L. UlfatOa indigenous rare 

'Euca(yytus roiiusta J.E. Smith swamp-mahogany non-native rare TILIACEAE (Linden Family) 
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SCIENTIFIC NAME 
'1humfetta semitriWEa Jacq. 

TROPAEOLACEAE (Nasturtium Family) 

'Tropaeo[um majus L. 

VERBENACEAE (Verbena Family) 

.£antana camara L. 

YerGena [ittoralls Kunth 

COMMON NAME 
Sacramento bur 

garden nasturtium 

lantana 

ha'uowi 
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STA1l]S ABUNDANCI 
non-native unconunon 

non-native rare 

non-native uncommon 

non-native uncommon 

FAUNA SURVEY REPORT 

SURVEY METHODS 

A walk-through survey method was conducted in conjunction with the botanical survey. 
All parts of the project area were covered. Field observations were made with the aid of 
binoculars and by listening to vocalizations. Notes were made on species abundance, 
activities and location as well as observations oftraiIs. trn.cks scat and signs of feeding. 
In addition an evening visit was made to the area to record crepuscular activities and 
vocalizations and to see if there was any evidence of occurrence of the Endangered 
Hawaiian hoary bat (Lasiurus cinereus semotus) in the area. 

RESULTS 

MA.1I1MALS 

Three mammal species were observed on the property during two site visits. Taxonomy 
and nomenclature follow Tomich (1986). 

Axis deer (Axis axis) - Sign of axis deer was everywhere on the north site of the 
property along Keahuaiwi Gulch. The deer apparently bed down in the gulch during the 
day. then emerge in the evenings to browse in the pastures, agricultura11ands and even 
peoples yards through the night. Deer populations are increasing in this part ofMaui. 

Domestic horse (~quus caEa{{us) - Four horses were being pastured in the lower part 
of the property and are attended to by their owners daily. 

Domestic cat (Je[is carns) - One cat was observed in the agricultural field and tracks 
were seen elsewhere. Domestic cats make forays into the Property, mostly in the 
evenings, to hunt for rats and mice. 

Other mammals seen on adjacent properties that may at times fllld their way on to the 
project area include domestic dogs (Canis jamif'zaris), chicken (ja[{us ga[{us), goats 
(Capra liircus) and cattle (Bos Taurus). Not seen but likely occur on the property are 
mongoose (:Heryestes auroyunctatus), rats (Rattus rattus) and mice (:Mus 
muscu{us). 

A special effort was made to look for the native Hawaiian hoary bat by making an 
evening surveys of the property. These bats are known to occur sporadically at mid 
elevations across Kula. When present in an area they can be easily identified as they 
forage for insects, their distinctive flight patterns clearly visible in the glow of twilight. 
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No evidence of such activity was observed though visibility was excellent and plenty of 
flying insects were seen. 

BIRDS 
There was moderate birdlife in both diversity and numbers on this property. An ample 
supply of herbaceous plants, seeds and insects were observed, following a good winter 
wet season. Seventeen species of birds were seen including one endemic owl, one 
migratory bird and fifteen non-native species. Taxonomy and nomenclature follow 
American Ornithologists' Union (2005), 

House Finch (Caryocfacus mexicanus) - Many small flocks of these finches were 
seen and their calls were heard throughout the property. 

Common myna (.JtcridOtfieres tristis) - Many mynas, mostly in pairs, were seen 
feeding in the fields and in flight. 

Zebra dove (tgeoyetza striata) - Small flocks of these doves were seen feeding in the 
fields and calling from shrubs and trees. 

Ring-necked pheasant (Pliasianus cofCfiicus) - Pheasants were scattered throughout 
the pastures and fields. Their calls could be heard in all parts of the property. 

Northern car<linal (Carama(is cardlna{is) - Several cardinals were seen and heard 
calling from trees throughout the property. 

Spotted dove (Streytoye{ia chinensis) - A few of these large doves were seen in the 
fields and heard calling. 

Black francolin (:FrancoEinus franco{inus) - A few gray francolins were seen and 
heard in the fields and field margins. 

Gray francolin (Jrancolinus yondlcerianus) - A few individuals were flushed from 
cover in the lower part of the property. Their distinctive buzzing calls were heard 
widely. 

Japanese white-eye (Zosteroys jayonica.) - A few white-eyes were seen in trees and 
shrubs and their high-pitched calls could be heard throughout the property. 

House sparrow ('Passer cforn.esticus) - A few sparrows were seen and heard in the 
lower part of the property close to structures where they prefer to nest, 
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Skylark (AUtuM arvensis) - Skylarks were seen individually and in pairs in the 
pasture and flying and calling overhead. 

Nutmeg manikin (Loncfiura yunctutata) - One flock of these small birds was seen in 
a tree near the top of the property. 

Hawaiian short-eared owl. Pueo (~io fCammeus sanawtcfi..ensis) - Four pueo were 
seen flying over the fields during the evening survey. These endemic owls are 
Endangered on O'ahu, but still are fairly common on several islands inclu<ling MauL 
Their preferred habitat is upcountry pastures. 

Northern mockingbird (Mimus yo{ygwttos) - Two individuals were heard and seen in 
flight along forested margins. 

Cattle egret (BuGufCus wis) - Two egrets were seen feeding near grazing animals in 
the pasture. 

Japanese bush-warbler (Cettia cffpfione) - One bush warbler was heard calling from 
dense brush near the bottom of the property. 

Pacific golden plover. Kolea (P(uvia(is ju£va) - One kolea was seen flying across the 
property during the evening. 

INSECTS 

While insects in general were not tallied, they were abundant throughout the area and 
fueled the bird life observed. One native Sphingid moth, Blackburn's sphinx moth 
(Manduca Grac.k6urnf) has been put on the Federal Endangered species list and this 
designation requires special focus (USFWS 2000). Blackburn's sphinx moth is known 
to occur in parts of East Maui and Central Maui but is not presently known from central 
Kula. Its native host plants are species of' Aiea (:Notliocestrum syy.) and non-native 
alternative host plants are tobacco (:N'u;otiana ta6acum) and tree tobacco 
(:NlcotianagUtuca). None of these plants were found on the property, and no 
Blackburn's sphinx moth or their larvae were observed. 

CONCLUSIONS AND RECOMMENDATIONS 

Fauna surveys are seldom comprehensive due to the short window of observation, 
the seasonal nature of animal activities and the usually unpredictable nature of their 
daily movements. This survey. however, should be considered fairly representative due 
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to the abundance of food resources present throughout the area and the resulting level of 
animal use. While ideal for many types of non-native animals the habitat is not suitable 
for many native species, most notably our native forest birds. None of these forest birds 
occur anywhere in the vicinity of this property. One native owl was found to use the 
property. The development of the property would likely result in a small loss of feeding 
habitat for this species. The area, however, is not significant and the owl is still rather 
common. All of the other bird species are widespread and common and of no particular 
envirorunental concern. 

No Federally Endangered of Threatened species were encountered during the course 
of the survey and no special habitats were identified. The proposed changes in land use 
should have no significant negative impact on the fauna resources in this part ofMaui. 

ANIMAL SPECIES LIST 

Following is a checklist of the animal species inventoried during the field work. 
Animal species are arranged in descending abundance within two groups: Mammals 
and Birds. For each species the following infonnation is provided: 

1. Common name 
2. Scientific name 
3. Bio-geographical status. The following symbols are used: 

endemic = native only to Hawaii; not naturally occurring anywhere else 
in the world. 

indigenous = native to the Hawaiian Islands and also to one or more 
other geographic area( s). 

migratory ~ all species that spend part of their annual life cycle in Hawaii and 
part of it elsewhere. Migrant birds typically spend their spring 
and sununer months breeding in the arctic and their fall and 
winter months in Hawaii. 

non-native = all those animals brought to Hawaii intentionally or 
accidentally after western contact. 

4. Abundance of each species within the project area: 
abundant = many flocks or individuals seen throughout the area at all 

times of day. 
conunon = a few flocks or well scattered individuals throughout the 

area. 
uncommon = only one flock or several individuals seen within the 

project area. 
rare = only one or two seen within the project area. 

15 

COMMON NAME 

MAMMALS 

!\xis deer 

Domestic horse 

Domestic cat 

BIRDS 

Housefmch 

Common myna 

Zebra dove 

Ring-necked pheasant 

Northern cardinal 

Spotted dove 

Black francolin 

Gray francolin 

Japanese white-eye 

House sparrow 

Skylark 

Nutmeg mannikin 

Short-eared owl / Pueo 

Northern mockingbird 

Cattle egret 

Japanese bush-warbler 

Kolea, Pacific golden plover 

SCIENTIFIC NA.'ME STATUS ABUNDANCE 

5l.xis axis non-native common 

1:quus cava{{us non-native uncommon 

yeas catus non-native rare 

Caryodiuus mexicanus non-native common 

.7tcridOtfwres tristis non-native common 

fjeoye(ia. striata non-native common 

'Pfiasianus coCcfii.cus non-native common 

Card"ina(is cardlna(is non-native uncommon 

Streytoye{ia cfiinensis non-native uncommon 

J"ranconnusjYanconnus non-native uncommon 

J"rancofinus yoruficerianus non-native uncommon 

Zosteroys jayonica non-native uncommon 

'Passer c£omesticus non-native uncommon 

J:'ltauda arvensis non-native uncommon 

£oncnura yunctutata non-native rare 

..7I.sio fammeus sanawicliensis endemic rare 

2v!imus yo{yg£Ottos non-native rare 

1luDu£cus wfs non-native rare 

Cettia aryfwne non-native rare 

P(uviath jufva migratory rare 
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