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summary brief and on this one page): 
 
The State of Hawai‘i Agribusiness Development Corporation (ADC) proposes farm land preparation 
for construction of four reservoirs on land that was previously in pineapple cultivation.  The affected 
properties, which in total encompass 1,207 acres, are located west of the town of Wahiawā in Central 
O‘ahu and generally bounded by Poamoho Gulch and Poamoho Camp on the north, Whitmore 
Village and the North Fork of Kaukonahoa Stream on the east, Schofield Barracks Military 
Reservation on the south, and fallow/farmed agricultural fields on the west. 
 
The purposes of the water storage improvements are to increase the storage capacity of the irrigation 
water system service area which would provide additional reserve during power outages, and help 
optimize pumping hours and to improve water pressure for anticipated diversified crop cultivation 
activities.  With the expected increase and demand for fresh agricultural produce, local farmers plan 
to grow and distribute their produce to Hawai‘i’s local markets, businesses, and restaurants.  Local 
agricultural food production should help move the State towards agricultural self-sufficiency and 
decrease Hawai‘i’s dependency on importing food from out of state. 
 
All four reservoirs, three designed for 3 MG capacity each and one for 10 MG capacity, will be 
constructed below existing grade.  The respective reservoir sites will be graded and excavated to 
below grade design elevations that can contain the desired storage volume.  Typical design criteria 
for the reservoirs are listed below but may vary by individual reservoir. 
 
• Impounding berm to be engineered at 2:1 slope (Horizontal:Vertical)   
• Base and inner slopes to be lined with woven HDPE Polypropylene fabric pond liner   
• Erect security and safety fencing   
• Provide driveway of adequate width for service and maintenance vehicles   
 
 
No residential, agricultural, or commercial activities on the lots will be displaced by the proposed 
action.  The improvements are proposed on vacant and fallow agricultural fields. 
 
In the long-term, the proposed action is anticipated to attract local farmers and agribusinesses to the 
area.   Water availability and the construction of storage and water infrastructure facilities, an existing 
improved transportation network, and availability of high-quality productive agricultural land coupled 
with long-term agricultural leases should foster diverse agricultural activities and help achieve the 
stated purposes of the proposed action. 
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SECTION 1                     DESCRIPTION OF THE PROPOSED ACTION 
_________________________________________________________________________ 

The State of Hawai‘i Agribusiness Development Corporation (“ADC”) proposes farm land 
preparation for construction of four reservoirs on land that was previously in pineapple 
cultivation.  The affected properties are located west of the town of Wahiawā in Central 
O‘ahu and generally bounded by Poamoho Gulch and Poamoho Camp on the north, 
Whitmore Village and the North Fork of Kaukonahoa Stream on the east, Schofield Barracks 
Military Reservation on the south, and fallow/farmed agricultural fields on the west.  A 
Location Map depicting the project area is shown as Figure 1. 

In 2012 the Trust of Public Land (“TPL”) in collaboration with the State of Hawaii, the Office 
of Hawaiian Affairs, the City and County of Honolulu, the U.S. Army, and D.R. 
Horton/Schuler (a land developer) purchased approximately 1,700 acres of land outside the 
town of Wahiawā from the Estate of George Galbraith (“Galbraith Estate Lands”). TPL then 
transferred approximately 1,207 acres to the state Agribusiness Development Corporation 
and 495 acres to the Office of Hawaiian Affairs (HHF, 2014).  In total the acquisition of 
Galbraith Estate Lands comprised 12 separate land parcels.   

Improvements for this project are proposed on three parcels owned by the State of Hawai‘i 
(referred to as the project area) and controlled by ADC (See Table 1 and Figure 2).   Land 
owned by the Office of Hawaiian Affairs is not part of the proposed action.  Information 
about the affected parcels is shown in Table 1. 

Table 1.  Property Information 

Reservoir 
Site Tax Map Key Land Area Licensee/User 

1 6-5-002: 010   310± acres Kalena Farms (230± acres) 
2 7-1-001: 002 302± acres          ADC 
3 7-1-001: 005 por. 236± acres     Ohana Best Farm (160± acres) 

4 7-1-001: 005 por. 236± acres          ADC 

Source: ADC, 2014 

ADC is also responsible for leasing land under their control to farmers and agricultural 
ventures.  Thus far, ADC has executed licenses with Kalena Farms for 230 acres on Tax 
Map Key 6-5-002: 010, with Ohana Best Farm LLC (dba Ohana Best Farm) for 160 acres of 
Tax Map Key 7-1-001: 005 por., and with Ho Family Farms for 50 acres of Tax Map Key 6-5-
002: 025 por. 

A.   Purpose of the Action 

Water storage improvements are proposed to increase the storage capacity of the irrigation 
water system service area – which would provide additional reserve during power outages 
and help optimize pumping hours and to improve water pressure for anticipated diversified 
crop cultivation activities.  With the expected increase and demand for fresh agricultural 
produce, local farmers plan to grow and distribute their produce to Hawai‘i’s local markets, 
businesses, and restaurants.  Local agricultural food production should help move the State 
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towards agricultural self-sufficiency and decrease Hawai‘i’s dependency on importing food 
from out of state.   

B.   Technical Characteristics 

The proposed action is the construction of four water storage reservoirs.  ADC proposes to 
construct two reservoirs and private parties two reservoirs.   This environmental assessment 
is prepared for the four reservoirs because they are similar actions, serve similar purposes, 
located in the same general area, and are on State land.   

ADC will construct a 3.0 MG and 10.0 MG reservoir.  The private parties each will construct 
3.1 MG reservoirs.  The reservoirs will be constructed on land under ADC jurisdiction.  As 
shown on Figure 1, the reservoir sites are dispersed over the project area to serve existing 
and future agricultural users. 

Reservoir Site No. 1 is located at the western end of the project area about 1.2 miles from 
the intersection of Kaukonahua Road and Wilikina Drive.  Kalena Farms will construct the 
3.1 MG reservoir for its use.   

Reservoir Site No. 2 is on the southwest side of the intersection of Kaukonahua Road and 
Kamananui Road.  The 3.0 MG reservoir will be funded and constructed by ADC. 

Reservoir Site Nos. 3 and 4 are located on the north side of Kamehameha Highway 
generally between Saipan Road (adjoining Whitmore Village) on the east and the triangular 
intersection where Kamehameha Highway splits to Hale‘iwa and Waialua on the west. 
Reservoir No. 3 (3.1 MG) will be funded and constructed by Ohana Best Farms.  Reservoir 
No. 4, a 10.0 MG reservoir, will be funded and constructed by ADC. 

All reservoirs will be constructed below existing grade.  The respective reservoir sites will be 
graded and excavated to below grade design elevations that can contain the desired 
storage volume.  Typical design criteria for the reservoirs are listed below but may vary by 
individual reservoir. 

 Impounding berm to be engineered at 2:1 slope (Horizontal:Vertical)
 Base and inner slopes to be lined with woven HDPE Polypropylene fabric pond liner
 Erect security and safety fencing
 Provide driveway of adequate width for service and maintenance vehicles

Preliminary design plans for the two private reservoirs show approximately 7-foot high above 
ground earth berms for impounding water around the perimeter.  Above grade earth berms 
are not proposed for the ADC reservoirs.   

Preliminary Site Plans and Sections and Elevations for the reservoirs are shown on Figures 
3 through 9.  Summary information for each of the reservoirs is shown in Table 2. 

The reservoir sites are at proper elevations to optimize water transport from the well sites 
and water distribution to crop irrigation lines.  In addition to providing critical storage at an 
elevation where irrigation water can serve as much farm crop cultivation areas and activities 
as possible, the storage locations are well suited in terms of pressure.  A higher elevation 
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Table 2.  Reservoir Summary  
 

Reservoir 
Site 

 Reservoir Area   
(~SF) 

Basin Area 
(~SF) 

Volume  
(MG) 

Depth    
(Feet) 

Invert Elevation 
(Above MSL) 

1  71,800 40,000 3.1 15 972 feet 
2 74,400 32,000 3.0 15 935 feet 
3 68,400 48,000 3.1 12   990 feet 
4 132,000 97,500   10.0 15 967 feet 

 
 Sources:  Akinaka & Associates, 2014; AgTech Pacific, 2014 
 
would provide pressure relief for a pipeline descending from the higher elevation before 
pressure becomes excessive.  It would also hold adequate working pressures for future 
users to be served at elevations below the reservoirs.  Locating the reservoirs higher or 
lower would not optimize both of these needs.   
 
Two wells, located at opposite ends of the project area, will supply water for the reservoirs.  
A State owned well on tax parcel (TMK) 6-5-002: 026) located across Kaukonahua Road 
from Reservoir Site No. 1 already is developed and in use.  The well, which is identified as 
Well No. 3-3103-0001 on Commission on Water Resource Management maps, has a 
pumping capacity of 2,000 gallons per minute.   There is no storage reservoir associated 
with this well. 
 
A second well is proposed in the vicinity of Reservoir Site No. 3.  The well may be 
developed and funded by Ohana Best Farm to service Reservoir No. 3.  Ohana Best Farm 
will need to apply for a Well Construction permit from the Commission on Water Resources 
Management, Department of Land and Natural Resources.  At that time, any additional 
environmental evaluation documentation requirements will be determined. 
 
A conceptual water distribution system plan from the existing State well to the reservoir lots 
is shown as Figure 10. 
 
The three lots on which the reservoirs are proposed already have access from adjoining 
streets and roads.  Access to Reservoir Site No. 1 is from an existing entry off Kaukonahua 
Road about 0.25–0.5 miles east of its intersection with Wilikina Drive.  The entry and a road 
to the reservoir site were formerly used to access pineapple field in the area.  The road does 
not directly connect to the reservoir site and Kalena Farms will construct an approximately 
500 foot long driveway from the road to its reservoir.   
 
Access to Reservoir Site No. 2 is from an existing unpaved entry off Kamananui Road.  The 
entry is approximately 0.3 mile south (towards Schofield Barracks) from its intersection with 
Kaukonahua Road. A 12-foot wide, approximately 1,200 feet long driveway will be 
constructed from the entry to the reservoir site adjoining the eastern property line.    
 
Reservoir Site Nos. 3 and 4 are accessed from Kamehameha Highway about 0.2 miles west 
of its intersection with Whitmore Avenue. The existing entry and gravel driveway 
(approximately 900 feet in length) connects Ohana Best’s agricultural operations center with 
Kamehameha Highway.   The driveway will be shared with ADC.   
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Ohana Best Farm preliminarily plans to install an off-grid hybrid PV system that would 
occupy approximately two acres of non-productive land within its 160 acre agricultural 
operation.  The PV array and associated battery backup and standby generator structures 
would be located adjacent to the 3 MG reservoir and future well site.  Some of the PV 
panels would be placed on the rooftops of the mobile structures that are envisioned as its 
operations center.  The remaining PV panels would be ground-mounted structures within the 
farm’s operations area.  Should plans develop further, this PV project will require further 
environmental evaluation and analysis prior to permitting and implementation. 

C. Economic Characteristics
 
The cost for the proposed ADC reservoirs is estimated at $1.265 million for the 3.0 MG 
reservoir and $3.507 million for the 10.0 MG reservoir.  The improvements will be funded by 
the State of Hawai‘i and capital improvement program funding sought during the 2015 
legislative session.  If funding is approved, construction is projected to commence by 
November 2015.  The ADC will administer and oversee construction of its reservoirs.   
The cost for the Kalena Farms and Ohana Best Farm 3.1 MG reservoirs is estimated at $0.5 
million each.  The cost of improvements will be funded by the respective business entity.  
 
Kalena Farms and Ohana Best Farm are prepared to commence construction after the 
completion of the environmental assessment process and receiving all necessary 
construction approvals.   
 
D. Social Characteristics
 
There are no residential, agricultural, or commercial activities on the three lots that will be 
displaced by the proposed action.  The improvements are proposed on vacant and fallow 
agricultural fields. 
 
In the long-term, the proposed action is anticipated to attract local farmers and 
agribusinesses to the area.   Water availability and the construction of storage and water 
infrastructure facilities, an existing improved transportation network, and availability of high-
quality productive agricultural land coupled with long-term agricultural leases should foster 
diverse agricultural activities and help achieve the stated purposes of the proposed action. 
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SECTION 2        DESCRIPTION OF EXISTING CONDITIONS 
___________________________________________________________________ 

A.  Existing Uses 

Land controlled by ADC is currently fallow and unused for agricultural activities.  Since 
receiving the land, the agency has commenced and currently continues a vegetation control 
program for its lands.  In addition sand and compost have been applied to approximately 
880 acres of the 1,200 acres to increase soil pH.   

Kalena Farms has cleared vegetation and staked the general reservoir boundaries.  No 
other site work or improvements have been initiated.     

Ohana Best Farm has commenced limited site improvements as a prelude to its agricultural 
activities.  Overgrown vegetation has been cleared and planting fields preliminarily laid out. 
Lime, and/or comparable additives is being applied and tilled into the soil to raise pH levels 
and increase organic matter content (Ohana Best Farm, 2015).   The company has located 
an operations center on the premises to facilitate its ground preparation activities.  The 
center consists of a portable trailer and a covered work area also used for storing / 
protecting farm equipment from the elements. 

The site of Reservoir 3 was partially excavated and remains that way until this 
environmental assessment is completed.  Photograph 1 of Reservoir Site No. 2 adjoining 
Kamananui Road is typical of conditions at the four reservoir sites.  

Areas between cleared lands remain covered with weeds, grasses, and other vegetation. 
Portions of the south-southeastern boundaries include heavily vegetated embankments that 
slope steeply down to Kaukonahua Stream Gulch and Wahiawa Reservoir (Lake Wilson). 
Much of the northern boundary of the project area is comprised of heavily vegetated 
embankment that slopes steeply down to Poamoho Stream Gulch.    

B.  Environmental Characteristics 

1. Climate

The climate of nearby Wahiawā Town can be characterized as temperate, wet, and cool 
during the winter months.  Annual temperatures average about 800 F with lows in the low 
60s during the winter.  Temperatures have also dipped into the 50s during winter.  Cool 
conditions are attributable to the high elevation of the town (800 to 1,200 feet asl (above sea 
level).  Rainfall averages 70 inches annually and the wettest months are December and 
January.   

2. Geology

The Island of Oʿahu covers 597 square miles, and is the third largest island in the Hawaiian 
chain.  The island was formed about 4 million years ago by two volcanoes, Waianae and 
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Koʿolau.  Wai‘anae, the older of the two, created the mountain range on the western side of 
the island, whereas the Koʿolau shaped the eastern side.  Central Oʿahu is an elevated 
plateau bordered by the two mountain ranges with Pearl Harbor to the south.  Wahiawā is 

Photograph 1.  View to the North at Reservoir Site No. 2    

located on the Schofield Plateau in Central Oʿahu, sandwiched between the Waianae and 
Koʿolau Mountain Ranges.  Wahiawā District is the only moku that does not stretch from the 
mountain to the sea, but is landlocked by Waialua to the north, Ko‘olauloa to the east, ‘Ewa 
to the south, and Wai‘anae to the west (USGS, Keala Pono, 2014).   

Lava flows from the Koʿolau volcano formed Koʿolau Basalt banked against the already 
eroded slope of the Waianae volcano to form the gently sloping surfaces of the Schofield 
Plateau.  Lithology formed from pahoehoe and aʿa lava, resulting in an erosional 
unconformity between the rocks of the two volcanoes which is visible along Kaukonahua 
Gulch, at the eastern foot of the Waianae Range, where Waianae lavas slope 10 degrees to 
15 degrees northeastward and are overlapped by Koʿolau lavas dipping 5 degrees 
northwestward (MacDonald et al.,1983:420). 

3. Topography

The project area terrain has been substantially altered from natural conditions to conditions 
for sustaining former cultivated agriculture fields, roads, water storage reservoirs, and 
associated infrastructure.     

The four reservoir sites are 900+ feet above mean sea level.  Variations in elevation above 
this contour occur at each site.  Ground elevation is shown on the Preliminary Site Plans for 
each reservoir. 
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4. Soils

According to the U.S. Department of Agriculture Soil Conservation Service (1972), the 
predominant soil type found throughout the project area is Wahiawa silty clay (mapping units 
WaA and WaB).   This well drained soil is found on uplands on the island of Oahu and is 
derived from residium and old alluvium from basic igneous rock.  In a representative profile, 
Wahiawa silty clay as a 12-inch thick surface layer of very dusky red and dusky red silty 
clay.  The subsoil is approximately 48 inches thick and consists of dark reddish-brown clay 
with subangular blocky structure.  The underlying material is weathered basic igneous rock. 
Permeability is moderately rapid and runoff is slow.  On areas with 0 to 3 percent slopes the 
erosion hazard is no more than slight.  On areas with 3 to 8 percent slopes the erosion 
hazard is slight.  

Other soil types found in the project area are summarized in Table 3. 

Table 3.  Other Soil Types 

Soil Types  Characteristics 

Name  Mapping Unit  Permeability  Runoff  Erosion Hazard 

Kolekole Silty Clay 
Loam  KuB, KuC, KuD  Moderate  Slow  Slight 

Kunia Silty Clay  Kya  Moderate   Slow  No More than Slight 

Manana Silty Clay Loam  MoB  Mod. Rapid  Slow  Slight 

Helemano Silty Clay  HLMG  Moderate  Med to Rapid  Severe to Very Severe 

Fill Land  FL ‐  ‐ ‐

Source:  Soil Conservation Service, 1972. 

5. Agricultural Suitability

a. Detailed Land Classification

The Detailed Land Classification for Oahu ((Land Study Bureau, 1972) identifies several 
land types occurring on the subject properties.  The land classification scheme assigns an 
alphanumeric code to all land mapped on the island.  A five class productivity rating is 
applied using the capital letters A, B, C, D, and E to denote Master Productivity Rating with 
A representing land with highest productivity and E the lowest.  The Master Productivity 
Rating is followed by numerals indicating land type and for some land types the letter “i” 
referring to crop productivity “under irrigated conditions”.  The classification evaluates each 
land type according to its general productive capacity and not for a specific crop.   The letter 
‘U’ in the rating system denotes urban areas.    

The land types identified for the subject properties include B121, C73, C90, C122, D74, 
D123, E107, E114, and ‘U’ (See Figure 11).  Almost all the agricultural fields within the 
project area are identified as B121 and considered ‘Good’ productive agricultural land.  The 
eight other land types noted above occur in the gulches bordering or part of the project area 
and rated fair (C), poor (D), and poorly suited (E) for agricultural uses.   





SCALE 1:24 000

Environmental Planning Solutions, LLC
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b. Agricultural Lands of Importance to the State of Hawai‘i

The Agricultural Lands of Importance to the State of Hawai‘i (“ALISH”) system consist of the 
mapped identification of three broad classes of agricultural land.  The three classes are, in 
order of productivity criteria, Prime Agricultural Land, Unique Agricultural Land, and Other 
Important Agricultural Land.   The State Department of Agriculture defines each class as 
follows: 

Prime Agricultural Land is “Land best suited for the production of food, feed, 
forage, and fiber crops.  This class of land has the soil quality, growing 
season, and moisture supply needed to economically sustain high yields of 
crops when treated and managed (including water management) according to 
modern farming methods.  Prime agricultural land gives the highest yields 
with the lowest inputs of energy or money and with the least damage to the 
environment (Department of Agriculture, 1977)”.   

Unique Agricultural Land is “Land that has the special combination of soil 
quality, location, growing season, moisture supply, and is used to produce 
sustained high quality and or high yields of a specific crop when treated and 
managed according to modern farming methods”.   

Other Important Agricultural Land is “Land” other than Prime or Unique 
Agricultural Land that is also of state wide or local importance for agricultural 
use”.   

The ALISH map for this section of the island designates the ADC land “Unique Agricultural 
Land” (See Figure 11). 

c. Important Agricultural Lands

The City and County of Honolulu completed the first of two steps in identifying Important 
Agricultural Lands (“IAL”) for O‘ahu in early 2014. The IAL study posits two important 
qualifications: it included privately owned and county owned land in the State Agricultural 
District but excluded certain agricultural lands per Chapter 205, HRS.  Lands excluded from 
consideration met at least one of the following conditions (HHF, 2014):  

 Land in the State Urban or State Conservation Land Use Districts
 Land owned by the Federal government
 Land owned by the State government (including land owned by DHHL)
 Land already designated as IAL, or
 Land designated by county land use plans or zoning for urban use

Land owned by the State of Hawai‘i was thus excluded from IAL consideration by the 
County.  The State Department of Agriculture and Department of Land and Natural 
Resources are charged with identifying State-owned lands that should be designated IAL 
and preparing maps delineating those lands (HFF, 2014).  To date, the named agencies 
have not been able to comply with this charge.   
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Similar to the City and County of Honolulu IAL exclusions, the State need not consider 
State-owned land such as roads and land held by certain agencies to include the 
Agribusiness Development Corporation.  In short, public land comprising the project area is 
statutorily excluded from IAL consideration (Chapter 171-2, HRS). 

6. Drainage

Storm water runoff from the reservoir sites sheet flows from high to low elevations following 
the grade of the respective sites.  In general, runoff from Reservoir Site No. 1 flows in the 
direction of Kuakonahua Road, Reservoir Site No. 2 in the direction of Kamananui Road, 
and Reservoir Sites No. 3 and No. 4 in the direction of Poamoho Gulch to the north and 
Kamehameha Highway to the south.   Earth berms around each of the properties on which 
the reservoirs are to be located help retain surface flow to the respective property.  

7. Flood Hazards

The Flood Insurance Rate Map (“FIRM”) for this section of Oahu places the subject 
properties in Flood Zone “D” which is defined as “unstudied areas where flood hazards are 
undetermined, but flooding is possible . . “ (Federal Emergency Management Agency, 
2014).   

The FIRM for the project area is shown in Figure 12. 

8. Natural Hazards

a. Earthquake

Seismic hazards are those related to ground shaking. Landslides, ground cracks, rockfalls, 
tsunami - these are all seismic hazards. Generally, though, we think more in terms of 
damage to our structures and possessions.  http://hvo.wr.usgs.gov/earthquakes/hazards/). 

In Hawai‘i, earthquakes are generally linked to volcanic activity and occur thousands of 
times annually; the vast majority of which are at a very small magnitude. Significant 
earthquakes have recently originated on the Island of Hawai‘i; the most notable of which 
occurred at a magnitude of 4.9 on August 11, 2012 (USGS, 2013). According to the USGS 
map of Hawai‘i Seismic Zone Assignments established in 1997, O‘ahu lies in a seismic zone 
designated as Zone 2A; in which the zoning ranges from 0 (no chance of severe ground 
shaking) to 4 (10 percent chance of severe shaking in a 50-year interval) (USGS, 2001). 

b. Volcanism

The Hawaiian Islands were created by a chain of volcanoes extending from Kauai/Niihau to 
the northwest to the island of Hawaii on the southeast.  Although volcanoes on Ni‘ihau, 
Kaua‘i, O‘ahu, Maui, Moloka‘i, and Lāna‘i are dormant, volcanism is still an on-going event 
on the island of Hawai‘i (and its offshore ocean water to the southeast).  Built by five 
volcanoes --- Mahukona, Kohala, Hualalai, Mauna Kea, and Mauna Loa --- the island 
continues to expand in size as a result of lava flows from Kilauea Crater, the most active 
volcano on Earth, flowing into the ocean on the eastern side of the island.   

There is no active volcano on the island of O‘ahu. 
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c. Tsunami

A tsunami is a series of very long waves triggered by a disturbance at the sea floor that 
displaces water --- usually an earthquake (or a rise or fall of a section of the earth’s crust 
under or near the sea floor) but sometimes a landslide or a volcanic eruption.  The rise and 
fall in sea level is the initial formation of a tsunami wave (U.H. Hilo Department of 
Geography, 1998).   

Tsunami generated waves also refers to a series of waves travelling across the ocean. 
When these waves approach shore, the speed of the wave decreases as they begin to “feel” 
the bottom and the height of the wave increases.  When the waves strike shore, it can  
inundate low-lying coastal areas resulting in mass destruction and in many instances loss of 
life (http://www.tsunami.org/faq.html). 

The project area is located approximately 5.3 miles from the ocean at Kaiaka and Waialua 
Bays between Waialua and Hale‘iwa Towns on the North Shore.  The subject properties are 
not designated a tsunami evacuation area (Department of Planning and Permitting, 2014).         

d. Hurricane

Hurricane season in Hawaii runs from June 1 through November 30 annually.  Tropical 
storms and hurricanes historically form in the East Pacific Ocean and travel west to the 
Central Pacific Ocean where the Hawaiian Islands are located. In general hurricanes impact 
Hawaii with a combination of strong winds, torrential rains, and elevated tides and large 
waves on coastal and inland areas.  Torrential rains can cause streams to top their banks 
and flood adjoining and downstream lands. 

9. Water Resources

a. Surface Water

There are no surface water features on the three reservoir lots. 

Poamoho Stream and Kaukonahua Stream flow in steep-sloped gulches on the north and 
south, respectively, beyond the property boundaries of the reservoir site lots.  Reservoir Site 
Nos. 1, 3 and 4 are approximately 2,100 lineal feet and Reservoir Site No. 2 about 4,000 
lineal feet from Poamoho Stream.  Reservoir Site Nos. 1 and 2 are approximately 4,500 
lineal feet to the north of Kaukonahua Stream. 

A man-made water storage reservoir called Wahiawā Reservoir or Lake Wilson surrounds 
Wahiawā Town.  The 3 billion gallon rreservoir was built in 1905 by the Wahiawa Water 
Company for irrigation purposes and is owned by the Wahiawa Water Company and the 
George Galbraith Trust (Kim and Park, 1999).   The reservoir is fed by the North and South 
Forks of Kaukonahua Stream.  The North Fork is nearest to but outside the reservoir site 
lots. 

Lake Wilson is popular for freshwater sport fishing, recreational boating, and aesthetic 
enjoyment. The lake is designated the Wahiawā Public Fishing Area and is the largest 
freshwater impoundment and freshwater sport fishery in the state (DLNR, No Date). 





Sources:  Esri
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Poamoho Stream flows in a gulch on the west side of Whitmore Village.  The stream and 
gulch are outside the reservoir site areas.   
 
Located on the South Fork of Kaukonahua Stream, Wahiawā Freshwater State Park 
provides permanent boat launching facilities, vehicle-trailer parking, a comfort station, and 
areas for passive recreation.  Both the public fishing area and freshwater park are 
administered by the Department of Land and Natural Resources, State of Hawai‘i.     
 
b.   Ground Water 
 
Wahiawā Town overlies the Wahiawā aquifer of the Central Sector (Mink and Lau, 1990).  
The Wahiawā aquifer is characterized by a high level (fresh water not in contact with 
seawater) unconfined sedimentary aquifer found in dike compartments.  The aquifer is 
currently used for drinking and rated ecologically important.  Salinity is low (<250-1,000 mg/l 
Cl-) and the aquifer is considered irreplaceable and highly vulnerable to contamination (See 
Table 4).   

 
The estimated sustainable yield of the Wahiawā aquifer is 23 million gallons per day (Wilson 
Okamoto Corporation, 2008, Commission on Water Resource Management, 2014).  All 
aquifer sectors on the island of O‘ahu with the exception of the Wai‘anae sector are 
designated Ground Water Management Areas (Ibid, 2007).  The ADC land is located within 
the Wahiawā Ground Water Management Area. 

 
Table 4.  Aquifer Classification System 
 
Aquifer Code 30501212 
Island Code 3 - Oahu 
Aquifer Sector 05 - Central 
Aquifer System 01 - Wahiawa 
Aquifer Type, Hydrogeology 2 - High Level 
Aquifer Condition 1 - Unconfined 
Aquifer Type, Geology 2 - Dike 
Status Code 11111 
Developmental Stage 1 - Currently Used 
 Utility 1 - Drinking 
Salinity (in mg/l Cl-) 1 – Fresh (<250) 
Uniqueness 1 - Irreplaceable 
Vulnerability to Contamination 1 - High 
 
Source: Mink and Lau, 1990. 
 
The State of Hawai‘i owns a well located about 0,5 miles from the intersection of Wilikina 
Drive and Kaukonahua Road on the west end of the project area (formerly Del Monte Pump 
5 Well).  The Commission on Water Resource Management approved the transfer of 
Ground Water Use Permit for the well (GWUP No. 976) to ADC in April 2014 (CWRM, 
2014).  The approved permit is for 2.0 million gallons per day.   
 
The Honolulu Board of Water Supply has no potable water wells in the project area.   
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10.  Biological Resources  
 
SWCA Environmental Consultants (2014) conducted a biological resources assessment in 
support of the environmental assessment prepared for this project. The assessment 
comprised a survey of flora, avifauna, mammals, reptiles and amphibians, and invertebrates.  
Excerpts from the biological resources assessment are presented in the paragraphs below.  
The complete report is attached as Technical Report A. 
 
 
a.  Flora 
 
No state or federally listed endangered, threatened, or candidate plant species, or rare 
native Hawaiian plant species were observed in the project area. In all, 39 plant species 
were recorded in the project area during the survey. Of these, only one—‘uhaloa (Waltheria 
indica)—is native to the Hawaiian Islands. This indigenous species is common in disturbed 
areas throughout the archipelago (Wagner et al. 1999). Appendix A provides a list of all 
plant species observed by SWCA biologists in the project area during the survey.  
 
Reservoir Site #1  
 
Reservoir Site #1 has the lowest plant diversity compared to the other sites. The 
predominant species is Guinea grass (Urochloa maxima) less than 3 feet (0.9 m) tall (Figure 
3). Morning glory (Ipomoea obscura), castor bean (Ricinus communis), Neonotonia wightii, 
and Spanish needle (Bidens alba) are widely scattered throughout this site.  
Reservoir Site #2 
  
This reservoir site is also dominated by Guinea grass (Figure 4); however, more plant 
species were seen here, as compared to the other sites. Kī nehe (Bidens pilosa), sourgrass 
(Digitaria insularis), and morning glory are common throughout the site, and wild bean 
(Macroptilium lathyroides) is locally abundant within the northern portion. Other herbaceous 
species that are scattered sparsely throughout the area or occurring in a few small patches 
include Natal redtop (Melinis repens), Spanish needle, fuzzy rattlepod (Crotalaria incana), 
hairy horseweed (Conyza bonariensis), and Neonotonia wightii. Tree seedlings that are 
present but uncommon at the site include African tulip tree (Spathodea campanulata), 
Christmas berry (Schinus terebinthifolius), and guava (Psidium guajava).  
Reservoir Site #3 
  
A lack of vegetation and presence of berms indicate this site had been recently cleared 
(Figure 5). Morning glory and Spanish needle are the most common species. Other 
scattered species include Guinea grass, sourgrass, pua nānā honua (Solanum 
mauritianum), and narrow-leaved plantain (Plantago lanceolata).  
 
Reservoir Site #4  
 
This site is dominated by Guinea grass (Figure 6). Hairypod cowpea (Vigna luteola) and 
morning glory are also common. Several small shrubs and tree seedlings are scattered 
sparsely throughout the area including fiddlewood (Citharexylum caudatum), Christmas 
berry, pua nānā honua, African tulip tree, and guava. Sourgrass and ‘uhaloa are present but 
uncommon. 
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b.   Avifauna 
 
The bird species observed in the project area are those typically found in disturbed, lowland 
areas of Oʻahu. In all, 17 species were documented (Table 1). One species of migrant 
shorebird—the Pacific golden-plover (Pluvialis fulva)—was seen foraging at all sites except 
Site #2. All other bird species observed are introduced species common to developed areas.  
 
No federally or state listed Hawaiian waterbirds, or suitable nesting or foraging habitat, were 
documented within the project area or immediate vicinity during the survey. However, the 
four reservoir sites could create standing water habitat for four endangered waterbird 
species: the Hawaiian coot or ʻalae keʻokeʻo (Fulica alai), Hawaiian gallinule or ʻalae ʻula 
(Gallinula galeata sandvicensis), Hawaiian stilt or aeʻo (Himantopus mexicanus knudseni), 
and Hawaiian duck or koloa maoli (Anas wyvilliana).  See also US Fish and Wildlife Service 
pre-assessment comment (2014). 
 
Habitat types used by the Hawaiian duck include natural and human-made lowland 
wetlands, flooded grasslands, river valleys, mountain streams, montane pools, forest 
swamplands, aquaculture ponds, and agricultural areas (Engilis et al. 2002; Hawaii Audubon 
Society 2005; USFWS 2011). The Hawaiian duck is the least likely to be attracted to the site 
given pure Hawaiian ducks are not considered common on O‘ahu (USFWS 2011), and are 
more likely to use stream sites. 
  
Hawaiian coots prefer freshwater ponds or wetlands, brackish wetlands, and human-made 
impoundments. They forage in water less than 12 inches (30 centimeters [cm]) deep, and 
nest in open water with emergent aquatic vegetation or heavy stands of grass (Brisbin et al. 
2002; Schwartz and Schwartz 1949; USFWS 2011). Hawaiian coots may use the reservoirs 
for foraging and loafing, and grassy reservoir berms may also be used by this species (if 
present) for foraging and loafing. Emergent vegetation, or vegetation growing along the 
reservoir berms, may provide nesting habitat for Hawaiian coots.  
 
Hawaiian gallinules favor freshwater areas with dense stands of emergent vegetation near 
open water, slightly emergent vegetation mats, and water depths of less than 3.3 feet (1 m). 
They nest on open ground, wet meadows, and on banks of waterways, and in emergent 
vegetation over water. Their nesting areas typically have standing water less than 24 inches 
(60 cm) deep (Bannor and Kiviat 2002; USFWS 2011). Hawaiian gallinules may only be 
attracted to reservoirs if sufficient vegetation is present.  
 
Hawaiian stilt could also be present in any areas with shallow water. Hawaiian stilts mostly 
use open wetland habitats with minimal vegetative cover and water depths of less than 9.4 
inches (24 cm), as well as tidal mudflats (Robinson et al. 1999). Hawaiian stilts are highly 
mobile and may be attracted to the reservoirs if shallow water is present, particularly if the 
reservoir berms provide a gently sloping gradient.  
 
Most Hawaiian waterbirds nest in areas in which the birds are offered some measure of 
protection from predators. Although predation would be an indirect effect, and the waterbirds 
would be exposed to the same types of predation risk at any of their current nesting sites, it 
may negatively affect the population if individual pairs do nest in areas where they may be 
exposed to higher levels of predation and, thus, lead to lower reproductive and survival 
rates. 
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The endangered Hawaiian goose or nēnē (Branta sandvicensis) could also occasionally be 
attracted to the reservoirs. Nēnē have recently been recorded traversing between the 
Mililani Agricultural Park and golf course and the Kahuku/North Shore area (although in 
small numbers). The nēnē is adapted to a terrestrial and largely non-migratory lifestyle in the 
Hawaiian Islands, with negligible dependence on freshwater habitat. Nēnē use various 
habitat types including beach strand, shrubland, grasslands to lava rock (Banko 1988; 
Banko et al. 1999). For nesting, they require adequate shrub cover. Although water is not 
necessary for nesting, it may be used if available (USFWS 2004). Hydroseeding can attract 
nēnē to feed. 
 
Hawaiian hoary bats are known to occur on O‘ahu in native, non-native, agricultural, and 
developed landscapes (U.S. Department of Agriculture 2009; U.S. Fish and Wildlife Service 
[USFWS] 1998). No large trees were observed during the survey, although small tree 
seedlings were seen. Given current site conditions, the chances of adversely affecting 
Hawaiian hoary bats as a result of the proposed project are likely small; however, the 
creation of water features known to be used for foraging, as well as the potential for trees to 
grow at the site prior to construction, will increase the potential for Hawaiian hoary bats to be 
present or fly through the area. If trees are to be cut as a result of the project, direct impacts 
to bats would occur only if a juvenile bat that is too small to fly, but too large to be carried by 
a parent were present in a tree that was cut down. 
 
c.   Mammals 
 
No mammals were seen during the survey; however, dogs (Canis familiaris) and cats (Felis 
catus) are likely to enter the project area from nearby residences. Other mammals that can 
be expected on site include mice (Mus musculus), rats (Rattus spp.), and mongoose 
(Herpestes javanicus). 
  
d,  Reptiles and Amphibians  

 
No reptiles or amphibians were seen during the survey. None of the terrestrial reptiles or 
amphibians in Hawai‘i are native to the islands.  
 
e.   Invertebrates  
 
Four introduced insect taxa were observed during the survey: the gulf fritillary (Agraulis 
vanillae), the honey bee (Apis mellifera), hoverflies (Family: Syrphidae), and ladybugs 
(Family: Coccinellidae). An unknown dragonfly species was also observed. 
 
 
11.  Archaeological Resources  
 
Keala Pono Archaeological Consulting, LLC (2014) conducted an archaeological 
assessment survey of the four reservoir sites (See Technical Report B).  The assessment 
included a literature search, pedestrian survey of the reservoir sites (~30.8 acres), and eight 
test excavations (2 per reservoir site).  Their findings are summarized below:   
 
 No pre-or post-contact surface architecture work was found during pedestrian survey 

of the project areas.  All areas were found to be disturbed by pineapple cultivation.  
Likewise, subsurface testing did not yield any evidence of subsurface cultural 
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features or deposits.  Stratigraphy consists of the pineapple cultivation layers 
speckled with black plastic fragments, with a sterile layer below. 

 
 Evidence of more recent disturbance was noted at Reservoir 3, as the entire area 

had been bulldozed.  An assemblage of historic material was collected from the 
surface and in backdirt piles, in secondary context.  These consisted of 85 items of 
ceramic and glass that may be trash from pineapple or sugarcane field workers.  
Items within the collection may date to as early as 1868 or as late as 1930.   

 
The ceramics were roughly evenly split between Euro-American and Asian.  Of the 
Asian ceramics, most were Japanese in origin.  The majority of glass consisted of 
soda bottles, with more than half these from the Waialua Soda Works.   
 

The report also summarized previous archaeological work in the area, pre- and post-contact 
settlement and land use patterns, and archaeological resources in the Wahiawā area and 
Town.  A summary description of archaeological resources in the area is presented below. 
  
 The most notable feature near the project area is Kūkaniloko, or the Birthing Stones, one 

of the most sacred sites on Oahu.  Kūkaniloko is comprised of a number of stones 
associated with royal births, and a birth there legitimized a chief’s high ranking right to be 
a leader (Yent 1999). 
 
Identified by McAllister (1933:134-137) as Site 218, the .5 acre (2-ha) Kūkaniloko site 
was placed on the National Register of Historic Places in 1972.  In 1994, it was listed on 
the Hawai‘i Register of Historic Places and the size of the official site was increased to 5 
acres (2 ha). 

 
A description of Kūkaniloko is found in the archaeological assessment, pages 18-19, 

 Ho‘olonopahu, McAllister’s Site 219 (1933:37) was a kapu place for rituals but did not 
necessarily have a permanent structure.  The temporary structure on the sacred site, 
believed to have been approximately 400 meters northwest of Kūkaniloko, was probably 
constructed of wood in of the mākāei, a supernatural tree of Moloka‘i. It is said that the 
sacred drums ‘Ōpuku and Hāwea were kept there (McAllister 1933:37).  These sacred 
drums were sounded to announce an al‘ii birth at Kūkaniloko.  What remained of the site 
was presumed destroyed by the 1920s when the land was used for pineapple (Yent 
1999:18-23). 

 
 The Wahiawā Healing Stones, several rocks with healing properties, are reported to 

have been moved several times in fairly recent history. Two stones are now located in a 
Japanese crypt-like shelter near a Hindu structure, worshipped by some as a 
manifestation of Shiva, at a suburban housing development that was built over the 
former cemetery at 108 California Street [Avenue].  The larger stone is Pōhaku Ho‘ola 
Kino or Keanianileihua, while the name of the smaller rock is not known (James 
2010:115-116). 

 
 Helemano Trail (connected to the Wahiawa-Pupukea Trail, later called Drum Road) was 

a traditional thoroughfare near the project area.  Not much of the earlier history of the 
trail is known before the military extended and developed the road in the 1930s, which 
involved reconstructing old trails and creating new paths (Cultural Resources Section 
Staff 2012). 
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 The Chinese cemetery of Wahiawā, a historic-era site, was originally located at 130 

California Avenue, next to Ka‘ala School (south of the project area).  The site was 
reported to have been used for the burial of Dole company employees, with the last 
burial done in 1947.  In 1972, all marked and unmarked burials were disinterred and 
relocated to Mililani Memorial Park (Char and Char 1988:163-164). 

 
a.  Māhele Land Tenure 
 
THE MAHELE is rightfully considered one of the most significant chapters in the modern 
history of Hawai‘i. Several legislative acts during the period 1845–1855 codified a sweeping 
transformation from the centuries-old Hawaiian traditions of royal land tenure to the western 
practice of private land ownership. (Moffat and Fitzpatrick 1995). 
 
The change in the traditional land tenure system in Hawaiʻi began with the appointment of 
the Board of Commissioners to Quiet Land Titles by Kamehameha III in 1845. The Great 
Māhele took place during the first few months of 1848 when Kamehameha III and more than 
240 of his chiefs worked out their interests in the lands of the Kingdom. This division of land 
was recorded in the Māhele Book. The King retained roughly a million acres as his own as 
Crown Lands, while approximately a million and a half acres were designated as 
Government Lands. The Konohiki Awards amounted to about a million and a half acres, 
however title was not awarded until the konohiki presented the claim before the Land 
Commission.  In the fall of 1850 legislation was passed allowing citizens to present claims 
before the Land Commission for lands that they were utilizing within the Crown, 
Government, or Konohiki lands. By 1855 the Land Commission had made visits to all of the 
islands and had received testimony for about 12,000 land claims. This testimony is recorded 
in 50 volumes that have since been rendered on microfilm. Ultimately between 9,000 and 
11,000 kuleana land claims were awarded to kamaʻāina totaling only about 30,000 acres 
and recorded in ten large volumes. 
 
 
During the Māhele of 1848, the land of Waialua, at that time held by Princess Victoria 
Kamāmalu, was divided: Kamāmalu retained thousands of acres in Pa‘ala‘a and Kawailoa; 
134 kuleanwas divided: Kamāmalu retained thousands of acres in Pa‘ala‘a and Kawailoa; 
134 kuleana holdings were awarded; and the western sections of Kamananui and Mokuleia, 
as far as Ka‘ena Point, were given to the government and made available for public 
purchase. There were no LCA awards in the immediate vicinity of the project area. Although 
no Central O‘ahu lands were awarded to the commoners, they undoubtedly helped farm 
those lands. There are documents preceding the Māhele which mention the vast cultivated 
lo‘i found in this central area (Henry et al. 1992). 
 
Two years after the enactment of the Māhele, King Kamehameha III passed another law, 
this one allowing foreigners to buy land. The Waihona ‘Aina database shows that following 
the allowance of foreigners to buy land in Hawai‘i, the property around present-day 
Wahiawā were overwhelmingly bought out by Westerners. By 1860, approximately 290 
patents were granted, with roughly one in eight sold to foreigners and naturalized citizens, 
including John S. Emerson and Samuel Northrup Castle (Office of State Planning 1995:1–
2). In the case of the project area, those lands eventually fell into the ownership of George 
Galbraith. Neither the exact date of Galbraith’s purchase of the property could be found, nor 
whether he bought his lands all at once or if he bought it piecemeal. 
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12.  Cultural Resources  
 
A cultural impact assessment was prepared in conjunction with the archaeological 
assessment.  The assessment is found in Technical Report C.   
 
In pre-contact times, before the arrival of Westerners in 1778, the Wahiawā region 
constituted the sacred center of O‘ahu known as Līhu‘e.  Numerous heiau and the 
Kūkaniloko ali‘i birthing stones were located here. There were agricultural areas as well, with 
kalo and ‘uala grown in the lo‘i and kula lands, respectively. 
 
a.  Place Names and Boundaries 
 
Before the establishment of Wahiawā District in 1913, the project area was located in the 
traditional moku of Waialua. Several conflicting accounts inform on the naming of Waialua 
District. Thrum (in Sterling and Summers 1978:88) states that “Waialua” translates to “two 
waters,” thus many believe that the name derived from Waialua’s two streams. However, he 
believes that the district was named after a taro patch, and a common saying was that if you 
traveled to Waialua and did not see this taro patch, then you did not really see Waialua. 
Pukui (in Sterling and Summers 1978:88) asserts that the district was named for the cruel 
chief Waia, grandson of Wakea. Waia carried out his evil deeds at Waialua, and there was 
so much suffering there that the district was named Waialua, or “doubly disgraceful.” 
Another source attributes the name to Waialua Pool at Kemo‘o (Awai in Sterling and 
Summers 1978:88). 
 
 
The Wahiawā District boundary has a complicated history (Sterling and Summers 
1978:134). At the turn of the 20th century, Wahiawā Ahupua‘a fell within the Waialua 
District. By 1913, the community had grown apart from Waialua District, and the new district 
of Wahiawā was established. Thus, in 1913, the ahupua‘a of Wahiawā and Wai‘anae Uka 
were moved from Waialua District to the new district of Wahiawā. In 1925 the size of 
Waialua District was reduced as large plots of land were transferred to Wahiawā. However, 
in 1932 the original 1913 land boundaries were reinstated with some small parcels added to 
the Schofield Barracks Military Reservation. Today the western parcel of the project area 
(TMK: [1] 6-5-002:010) lies within the ahupua‘a of Kamananui, while the eastern parcels 
(TMK: [1] 7-1-001:002 and :005) are in Wahiawā.   
 
 
Kamananui translates to “the large branch,” and a grove of trees in the ahupua‘a was 
named Pōloa, or “the long night” (Pukui et al. 1974:80). Wahiawā on O‘ahu should not be 
confused with Wahiawa on Kaua‘i, a stream and heiau located in Kōloa. Wahiawā can be 
translated at “place of noise,” as rough seas were said to be heard there (Pukui et al. 
1974:218). In ancient times, Hi‘iaka, sister of Pele, heard the bellowing seas and composed 
a chant about Wahiawā and Waialua and the sound of the sea (Emerson in Handy and 
Handy 1991:465).  Līhu‘e translates to “cold chill” (Pukui et al. 1974:132). The place name 
Līhu‘e may pre-date the formation of ahupua‘a on O‘ahu and “seems to exist independently 
of the ahupua‘a in which it falls” (Desilets et al. 2009:43). Desilets et al. help to define the 
boundaries of the Līhu‘e region: 
 

Judging from traditional usage, Līhu‘e appears to be an ancient place-name 
that refers, minimally, to the entire region west of Wahiawā and east of the 
Wai‘anae range. As a traditional place, its boundaries are necessarily 
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imprecise, but it is clear that the region encompasses most of western 
Wai‘anae Uka and all of Schofield Barracks. Līhu‘e also appears to be used 
more generally to refer to the entire Central Plateau, encompassing such 
sacred sites as Kūkaniloko. Although it is difficult to determine with any 
certainty, it seems probable that Līhu‘e had broader boundaries prior to the 
institutionalization of the moku and ahupua‘a land divisions we know today. 
Līhu‘e is most often referred to as the “uplands,” although that could well 
mean the whole Central Plateau, which relative to coastal areas is upland. 
(2009:39) 

 
b.  Traditional Land Use 
 
Traditionally, Kamananui was one of the three ahupua‘a (along with Pa‘ala‘a and Kawailoa) 
in the fertile heartland of Waialua Moku. The makai areas of Waialua once contained many 
lo‘i, while the mauka slopes were covered with kula of red soil, an environment very good for 
growing sweet potato (Handy and Handy 1991:466; Kirch and Sahlins 1992:1:20). Sterling 
and Summers (1978:103) note that “there were large terrace areas along the flatlands 
between the junction of Helemano and Poamoho Streams and the flatland west of 
Poamoho,” as well as small terraces in the lower flats of Poamoho and Kaukonahua Valleys. 
It is probable that sweet potato and bananas were grown around house sites along the 
ridges of the gulches. The upland areas of Kamananui/Wahiawā were one of the few places 
on the island where sweet potato agriculture was irrigated, with water brought in from 
Helemano Stream and Wahiawā Stream, both of which had many terraces along the stream 
banks (Handy and Handy 1991:464–5).   
 
The population was most densely settled in the lower floodplains of the ahupua‘a, irrigated 
in large part by a two mile-long waterway that at the time was the longest on the island. The 
lo‘I  and fishponds of the lower areas, as well as the rainfall agriculture of the kula supported 
a pre-contact community estimated at 6,000 to 8,000, which was probably the majority of the 
population in Waialua. In this pre-contact period (pre-Western arrival in 1778), “Kamananui 
was the ritual and political center of Waialua,” although the seat of power moved to the 
neighboring ahupua‘a of Kawailoa by the early 1800s (Kirch and Sahlins 1992:1:20). 
 
Līhu‘e was home to the highest class of chiefs, the Lō Ali‘i. The Lō Ali‘i lived in the uplands 
of O‘ahu, including Wahiawā, and were under strict kapu because of their sacredness: 
 
The chiefs of Līhu‘e, Wahiawā, and Halemano on O‘ahu were called lō ali‘i. Because the 
chiefs at these places lived there continually and guarded their kapu, they were called lōali‘i 
[from whom a “guaranteed” chief might be obtained, loa‘a]. They were like gods, unseen, 
resembling men. (Kamakau 1991:40) 
 

 
The chiefs of Lihue, Wahiawa, and Halemano on Oahu were called Lo chiefs, 
Po‘e Lo Ali‘i [“people from whom to obtain a chief”], because they preserved 
their chiefly kapus.  The men had kapus, and the women had kapus, and 
when they joined their kapus and children were born, the children preserved 
their kapus. They lived in the mountains (ikuahiwi); and if the kingdom was 
without a chief, there in the mountains could be found a high chief (ali‘i nui) 
for the kingdom. Or if a chief was without a wife, there one could be found—
one from chiefly ancestors. Kauakahi‘ailani, Ma‘ilikukahi, Kalona, Piliwale, 
Kukaniloko, Pa‘akakanilea [Pa‘akanilea], Ka‘akauualani, Ka‘au, Lale, 
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Paoakalani, Pakapakakuaua, Nononui, Kokoloea, and a great many others 
were Lo chiefs. (Kamakau 1964:5) 

 
Kamananui was very much the ceremonial center of the island. The ahupua‘a contains 
numerous heiau, including two presided over by Kū, which were also heiau luakini 
associated with human the island, Kūkaniloko (“the sound or resonance rises from within”), 
birthing stones situated near where Kamehameha Highway intersects with Whitmore Road 
(Yent 1999:15; Yent 1995) (also see Archaeological and Historic Sites section). 
 
The establishment of Kūkaniloko as a sacred birthplace goes back to the time of the earliest 
chiefs of O‘ahu. Nanakāoko was the chief, Kahihiokalani was the chiefess, and they made 
Kūkaniloko as a birthplace for their son, Kapawa. Kapawa’s birth and the birth of later chiefs 
at Kūkaniloko was accompanied by prescribed ceremony. The historian Samuel Kamakau 
describes the first royal birth there: 
 

Kūkaniloko was made by Nanakāoko and his wife Ka-hihi-o-ka-lani as a place 
for the birth of their child Kapawa… When the child was born, it was 
immediately taken into the waihau heiau Ho‘olono-pahu. There forty-eight 
chiefs ministered to the child and cut the navel cord. Ho‘olono-pahu was a 
furlong and a half south of Kūkaniloko. Two furlongs to the east of Kūkaniloko 
was where the sacred drum Hāwea was beaten; it indicated the birth of a 
chief. On the east of the stream on that side of Kua‘ikua were the 
maka‘āinana --- a great many of them --- and to the south, three furlongs 
distant, were the kauwā. (Kamakau 1991:38) 

 
Kamakau points out that long after Kapawa, the sacredness of Kūkaniloko continued and 
that all of the “chiefs born at Kūkaniloko were the akua of the land and were ali‘i kapu as 
well” (Kamakau 1991:53). 
 
The historian John Papa Ii adds that besides being a sacred birthplace, Kūkaniloko was also 
a designated place of refuge: 
 

The Hale o Keawe was called Kaikaialealea and was a pu‘uhonua, or place 
of refuge.  Similarly, Kukaniloko in Wahiawa, Oahu; and Holoholoku in 
Wailua, Kauai, were places  which one who had killed could run swiftly and 
be saved. (Ii 1959:138)  As a place of refuge, Kūkaniloko fits in the story of 
the newborn twin chiefesses Laielohelohe and Laiekawai. Their mother 
Malaekahana feared that her newborns would be harmed, so she sent one of 
them to the safe haven of Kūkaniloko to be raised by Kapukaihaoa (Beckwith 
1970).  

 
Even after the arrival of Westerners, Kūkaniloko remained to be a place of great significance 
among the Hawaiian population. Ii reminds us that this important place was situated along 
one of the major trails that traversed O‘ahu Island: 
 
From the stream of Anahulu and from Kamani, above the houses and taro patches, a trail 
stretched along in front of Kuokoa’s house lot and the church. This trail went on to meet 
the creeks of Opaeula and Halemano, the sources of the stream of Paalaa, on down to the 
stream of Poo a Moho, and on to the junction where the Mokuleia trail branched off to 
Kamananui and Keawawahie, to Kukaniloko, the birthplace of chiefs. (Ii 1959:98) 
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c.  Historic Wahiawā 
 
In historic times (post-1778), the Waihiawā region has been used for harvesting 
sandalwood, sugarcane and pineapple cultivation, and for military interests. 
 
d.  Early Historic Land Use 
 
When Kamehameha I conquered O‘ahu in 1795, Waialua was given to his ally, Chief 
Ke‘eaumoku, and for the next 70 years, the land was controlled by his descendants, 
primarily his daughter, Queen Ka‘ahumanu. In the early 19th century, Waialua was a source 
of food, sandalwood for trade, and building lumber for the royalty (Office of State Planning 
1995:1). 
 
The sandalwood trade in Hawai‘i began in 1791, with most of the wood shipped to China, 
where it was valued for its fine grain and pleasant scent. The peak trade years were 1810–
1840. 
 
As the sandalwood trade died down, whaling would become an important element in the 
economic, political, and social structure in Waialua. The height of the whaling period was 
approximately 1830–1860, which was also an era in which Waialua lost roughly half of its 
people to disease and emigration.  
 
e.  Agricultural Interests 
 
In the mid-1860s, Castle & Cooke, established by Samuel Castle and Amos Starr Cooke, 
backed the first commercial sugar cultivation in Waialua, started by two sons of Levi 
Chamberlain. Early businesses managed by them and others were unsuccessful, and in 
1874 the operation was sold to a partnership including Robert Halstead. Halstead was able 
to generate a profit, and prospects improved with the development of a railroad line. Castle 
& Cooke and Halstead together formed Waialua Agriculture Company in 1898. Development 
continued and soon the company embarked on a mammoth irrigation project to dam 
Kaukonahua Stream and create the Wahiawā Reservoir. 
 
The Wahiawā Reservoir has been called the “key to Waialua’s irrigation” (Wilcox 1996:109). 
Completed in January of 1906, it was the largest reservoir in the islands, with a capacity of 
2.5 billion gallons (Wilcox 1996:109). At 136 feet (41.5 m) tall, the earthen dam is the 
highest in Hawai‘i. The 461 foot (140.5 m)-long dam with a 580 foot (176.8)-thick base 
created a massive reservoir, occupying a 7 mile (11 km) length of Kaukonahua Gulch 
(Wilcox 1996:109). This reservoir, later dubbed Lake Wilson, delivered 90% of the surface 
water for the Waialua Sugar Company’s fields.   
 
Sugarcane production became less dominant with some of the land use in Waialua shifting 
to pineapple and military interests in later years. James Drummond Dole founded the first 
pineapple plantation in Wahiawā in 1900 (Hawkins 2011). He organized the Hawaiian 
Pineapple Company in 1901 and packed the first batch of pineapples in 1903 (Napoka 
1976). In 1922, Dole leased 12,000 acres (4,856 ha) from the Waialua Agriculture Company 
for pineapple production (Office of State Planning 1995). 
  
 
Both sugarcane and pineapple production in the Wahiawā/Kamananui area were enabled by 
the train service established from Pearl City to Wahiawā, and later up through Hale‘iwa. The 
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Oahu Railway and Land Company (OR&L), founded, owned, and ran by Benjamin Franklin 
Dillingham, began operations in 1889 (Chiddix and Simpson 2004:19). Established portion 
by portion, the OR&L line originally spanned from Honolulu to Kahuku, with a branch line 
running from Waipahu out to Wahiawā that was constructed in 1905 to accommodate the 
pineapple plantation established there by Dole. Soon after construction, this line was 
unofficially extended to Hale‘iwa—a “hush-hush track” due to the establishment of Schofield 
Barracks and the wartime need for back-up transportation (Kneiss 1957:13–14).  
 
 
Poamoho Camp, to the north of the project area, was constructed in 1912 for workers of the 
Hawaiian Preserving Company, Ltd. pineapple cannery in Wahiawā. The camp consisted of 
20 houses situated around a men’s boarding structure. It remains as a residential 
neighborhood today, with approximately 300 residents (Boylan 2004), although the houses 
have been remodeled. 
 
f.   The U.S. Military 
 
Adjacent to Wahiawā, in Wai‘anae ‘Uka, the land underwent increased military use with the 
establishment of Schofield Barracks. The U.S. military first occupied Schofield Barracks, 
originally called Castner Village, in 1909. Most major planned building projects were 
completed by the early 1920s. Soon after World War II began, the facilities were expanded 
to accommodate the Ranger Combat School created to train soldiers for “jungle” activities. 
The current Schofield Barracks Military Reservation’s three main training areas included the 
Impact Zone, the South Range, and theEast Range (Sullivan and Dega 2003:21). 
The Helemano Military Reservation, north of Wahiawā in Pa‘ala‘a Ahupua‘a, was 
established in 1943. The reservation served as a communications station for the U.S. Army, 
and in 1944, a signal center was constructed. The reservation became a permanent sub-
installation of Schofield Barracks in 1956 (Towill Corp. 1981). 
 
 
13.  Hazardous Materials 
 
Phase I Environmental Site Assessments (“ESA”) were conducted in January of 2007, July 
of 2007, January of 2008, October of 2008, May of 2009, April of 2010, January of 2011, 
and September of 2011. It should be noted that 14 of the land parcels previously included in 
the Galbraith Estate have been sold since the May 2009 Phase I ESA was conducted, and 
are not included in the most recently completed (November 2012) Phase I ESA by Bureau 
Veritas. The ten remaining parcels that comprise the current subject property include Tax 
Map Key (TMK) Numbers: (1) 6-5-002: Parcels 10 and 25, and (1) 7-1-001: Parcels 2, 3, 5, 
8, 12, 25, 26, and 28. 
 
The objective of the assessment was to provide an independent, professional opinion 
regarding recognized environmental conditions (RECs) associated with the subject property 
as defined by ASTM International (ASTM).  
 
One permanent structure on the subject property, the Del Monte Corporation (DMC) Well 
#5/Bott Well (also known as the Del Monte Pump 5 well), is located in the former pineapple 
fields near the Kaukonahua Road and Wilikina Drive intersection, in the central-western 
portion of the subject property. The well system includes a pavilion structure that houses the 
well pump system, diesel engine, reservoir holding tanks with ancillary piping, a small 
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storage shed for maintenance products, and an associated 10,000-gallon diesel AST within 
secondary containment. According to Wai Engineering, this AST is not currently in use. 
 
The former DMC Turner Station facility is a cleared area located along the northeast side of 
Kamehameha Highway between Kamananui Road and Whitmore Avenue. The Turner 
Station was formerly used as a pineapple loading and staging area. According to Ms. 
Denise Hearn, Vice President and Real Estate Commercial Team Leader of Bank of Hawaii, 
the U.S. Navy has widened this portion of Kamehameha Highway as part of a requirement 
by the State of Hawaii. 
 
This assessment has revealed no evidence of RECs, as defined by ASTM, in connection 
with the subject property, except for the following: 
 
� During one of Bureau Veritas’ previous Phase I assessments, conducted in April of 2008, 
a new road for the United States Navy was under construction along the northeastern 
boundary, and extending through the northeast corner of the subject property. Initial 
construction of a bridge was underway at the nearby Poamoho Stream Gulch, and a road 
cutaway had been excavated for installation of the bridge. Small pieces of garbage were 
observed mixed in with the soil of the road cutaway along the edge of the subject property. 
According to personnel with the onsite construction contractor, Dick Pacific Construction 
Company, Ltd., a significant amount of garbage and debris were encountered during the 
excavation, including household-type garbage, wrecked cars, and car parts. Although the 
Navy roadway bridge is not part of the subject property, this discovery indicates the potential 
for additional garbage, cars, and car parts to be buried along the edges of the subject 
property immediately adjacent to the area excavated by the Navy. 
 
This finding is considered a REC because there is evidence of buried cars and car parts, 
with a potential for releases of petroleum hydrocarbons to the subject property. Future 
excavation activities in the northeast portion of the subject property should be monitored for 
buried waste and associated releases. 
 
The following environmental condition, which is not considered to be REC, as defined by 
ASTM, was revealed during this assessment:  
 
� The majority of the subject property was formerly used as agricultural land. Agricultural 
chemicals such as pesticides and herbicides used on pineapple and sugar cane crops may 
be an environmental concern. However, no evidence of chemical mixing or storage areas, or 
excessive use of pesticides and herbicides from past agricultural use was identified at the 
subject property. 
 
The State of Hawaii, DOH, Solid and Hazardous Waste Branch, UST and Leaking 
Underground Storage Tank (LUST) databases were reviewed on September 9, 2011 to 
obtain information regarding environmental concerns or violations at the subject property.  
The subject property was not identified in the UST or LUST databases. 
 
14.  Air Quality  
 
In Hawaiʿi both federal and state environmental health standards pertaining to outdoor air 
quality are generally met due to prevalent trade winds.  Aircraft operations at Wheeler Army 
Airfield are likely the largest source of stationary air emissions in the vicinity, yet due to the 
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consistent winds, the regulated air pollutants in the area are within the air quality limits 
established by Clean Air Act. 
 
There are no significant air emissions sources associated with the Galbraith Lands.   
 
15.  Acoustical Conditions 
 
Noise impacts from construction-related activities are regulated under the HAR, DOH, Title 
11, Chapter 46, Community Noise Control. The project site is zoned as AG-1, Restricted 
Agriculture and as such falls into Class C under the DOH regulations, with a maximum 
daytime permissible sound level of 70 decibels (dBA) (7:00 a.m. to 10:00 p.m.) and 70 dBA 
at night (10:00 p.m. to 7:00 a.m.) (DOH, 1996). Noise levels exceeding the maximum 
permissible sound levels for more than ten percent of the time within any twenty minute 
period will require a permit or variance issued under sections HAR Title 11, Chapter 46. 
 
Noise generated within the project area is generally attributable to private and military 
vehicles, public and commercial buses and vans, cargo trucks and trailers, and agricultural 
trucks and trailers travelling on public roads through and surrounding the project area.   
 
16.  Views  
 
Identification of scenic views and open space is drawn from the Central Oahu Sustainable 
Communities Plan (COSCP) and its Open Space Map.    
 
The Plan does not specifically identify the ADC lands as significant scenic resources.  
However, it cites “The view of the upper Central Oahu plains toward Waialua from the end of 
Koa Street in Wahiawa” as a significant stationary scenic resource (Table 3.1, COSCP, 
2002).  Presumably this general language could include portions of the ADC land nearest 
Wahiawā that can be viewed from the cited location.   
 
Although not identified as a significant scenic resource the ADC lands provide panoramic 
views from roads traversing the area.  Panoramic views of and across the former cultivated 
agriculture fields as seen from both sides of Kamehameha Highway between Whitmore 
Avenue and Poamoho Village and Kamananui Road between Wilikina Drive and Poamoho 
Village (COSCP Map A1, Open Space Map).  
 
17.   Open Space 
 
The ADC lands provide approximately 1,200+ acres of fallow agricultural land and are the 
principal source of open space within the project area.  The large expanse of open space is 
seen by City and County of Honolulu planners as part of an Open Space Network for this 
area (DPP, 2002) with the objectives of protecting scenic views, protecting agricultural land, 
defining the boundaries of communities, preserving natural gulches, and providing a fire 
safety buffer from developed areas.       
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C.  Socio-Economic Characteristics 
 
This section summarizes the demographic and economic characteristics of the residents in 
the project area.  Census data are used to describe the existing social and economic 
characteristics and population distribution and growth patterns. 
 
1. Population 
 
The decennial censuses provide the most accurate and comprehensive set of socio-
economic data.  The project area is located within Census Tract 91 known as Kaukonahua 
Road. Data summarized in Table 5 are taken from the 2010 U.S. Census.  (U.S. Census 
Bureau 2010). The socioeconomics for the City and County of Honolulu is presented for 
reference. 
 
In 2010, there were 5,332 residents in CT 91 (Kaukonahua Road).  The larger district of 
Wahiawā had a population of 41,216.  Relative to the island as a whole, less than 1 percent 
of Oʿahu’s population lived in CT 91 Kaukonahua Road. 
 
Although CT 91 has a relatively small share of the islandwide population, population growth 
was strong through the 2000s.  Census Tract 91 experienced a net increase of 669 people 
or a growth rate of 14 percent.  In comparison, the island of Oʿahu had a growth rate of 8.7 
percent. 
 
2.  Employment and Income 
 
The Wahiawā district accounts for nearly 3 percent of total population on Oʿahu, and only 1 
percent of the island’s employment.  This imbalance is expected to improve into the future.  
The Department of Planning and Permitting prepares socio-economic projections that are 
reported in the Annual Report on the Status of Land Use on Oʿahu.  The Annual Report for 
Fiscal Year 2009 indicates that population in the Central Oahu Sustainability Communities 
Plan area will grow moderately from 157,008 in 2005 to 181,423 in 2035.  Over the same 
period, however, employment is projected to grow at a higher rate from 58,915 in 2005 to 
77,373 in 2035. 
 
Table 6 shows the occupational profile of the project area (CT 91) labor market.  In 
comparison to the island as a whole, CT 91 residents are less likely to hold jobs in 
management positions.  On the other hand, they are likely concentrated in the service 
industry and blue-collar occupations, including construction, extraction, and services, as well 
as production, transportation, and material moving. 
 
In 2010, median household income was $71,076 in CT 91 Kaukonahua Road and median 
family income was $72,125.  Median value for owner-occupied housing unit was $468,800 
(U.S. Census Bureau, 2010). 
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Table 5:  Population by Census Tract, District, County, and State 2000 and 
2010 

 
Geographic 2000 2010 Net Change Percent 

Change 
Census Tract     
CT 91 Kaukonahua Road 4,663 5,332 669 14%
  
Neighborhood  
NB 26 Wahiawa 38,929 38,690 -239 -0.01%
  
District  
Wahiawa 38,370 41, 216 2,846 7%
% of Oahu  
  
Oahu (City and County of 
Honolulu 

876,151 953,207 77,056 8.7%

State of Hawaiʻi 1,213,537 1,363,731 150,194 12%
     

 
Sources:  U.S. Census, 2000, 2010 
 
 
Table 6:  Occupational Profile for Wahiawā and Island of Oʿahu, 2010 
 
Occupational Category Census 

Tract 91 
 

Oʿahu 
 

 No. of 
Persons 

Percent No. of 
Persons 

Percent 

Management, business, science 454 19 157,558 35 
Services 682 28 93,903 21 
Sales and Office 577 24 116,520 26 
Agriculture, forestry, fishing 82 3 3,192 1 
Construction 256 11 31,258 7 
Production, transportation 356 15 37,861 8 
    
All Occupations 2,397  447,382 
     
     
 
Source: U.S. Census Bureau, 2012 
 

D.  Infrastructure 
 
1.   Roads and Circulation 
 
Kamehameha Highway is a two-way, two-lane arterial highway between Wahiawa 
and Central Oahu. The posted speed limit on Kamehameha Highway in the vicinity of 
Kamananui Road is 45 miles per hour (mph). South of Kaukonahua Road, the posted 
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speed on Kamehameha Highway is reduced to 35 mph. The posted speed on 
Kamehameha Highway is reduced again to 25 mph, north of Whitmore Avenue. 
Kamananui Road is a two-way, two-lane highway between Wilikina Drive and 
Kamehameha Highway. The posted speed limit on Kamananui Road is 45 mph. 
Kamananui Road is signalized at its intersections with Wilikina Drive, Kaukonahua 
Road, and Kamehameha Highway. 
 
Kaukonahua Road is a two-way, two-lane arterial highway between Waialua and 
Kamehameha Highway. The posted speed limit on Kaukonahua Road is 45 mph. 
Kaukonahua Road is unsignalized at its channelized Tee-intersection with Kamehameha 
Highway. Kaukonahua Road is signalized at its four-legged intersection with Kamananui 
Road. Kaukonahua Road is stop-controlled at its channelized Tee-intersection with 
Wilikina Drive. 
 
Wilikina Drive is a two-way, two-lane roadway between Schofield Barracks and 
Kaukonahua Road. The posted speed limit on Wilikina Drive is 25 mph in the vicinity of 
Kamananui Road. North of Kamananui Road, the posted speed on Wilikina Drive 
increases to 45 mph. 
 
Whitmore Avenue is a two-way, two- to four-lane roadway between Whitmore 
Village and Kamehameha Highway. Whitmore Avenue is signalized at its intersection 
with Kamehameha Highway. The posted speed limit on Whitmore Avenue is 25 mph. 
 
 
a.  Highway Capacity Analysis Methodology 

 
The Traffic Management Consultant (2014) prepared a highway capacity analysis for the  
project. The capacity analysis is based upon procedures presented in the Highway Capacity 
Manual (HCM), published by the Transportation Research Board, 2010. HCM defines the 
Level of Service (LOS) as a qualitative measure, which describes the operational conditions 
within a traffic stream. Several factors may be included in determining the LOS, such as: 
speed, travel time, freedom to maneuver, traffic interruptions, driver comfort, and 
convenience. LOS's "A", "B", and "C" are considered satisfactory Levels of Service.  LOS 
"D" is generally considered a "desirable minimum" operating Level of Service.  LOS "E" is an 
undesirable condition, and LOS "F" is an unacceptable condition.  Intersection LOS is 
primarily based upon average delay (d) in terms of seconds per vehicle (sec/veh). LOS 
criteria are summarized in Table 7. 
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Table 7.  Intersection Level of Service Criteria (HCM) 
 

LOS 
Signalized Intersection Unsignlized Intersection 

Delay d 
(sec/veh)  

Description Delay d 
(sec/veh) 

Description 

A d≤10 Few stops, little or no delay d≤10 Little or no delays 

B 10<d≤20 Good progression, short 
cycle lengths 

10<d≤15 Short delays 

C 20<d≤35 
Cycle failures begin to occur, 
i.e., vehicles stop at more 
than one red phase 

15<d≤25 Average delays 

D 35<d≤55 
Noticeable number of cycle 
failures, unfavorable 
progression 

25<d≤35 Long delays 

E 55<d≤80 Frequent cycle failures, poor 
progression, long delays 

35<d≤50 Very long delays 

F d>80 Over saturation, many cycle 
failures, high delays 

d>50 Extreme delays 

 
Source:  The Traffic Management Consultant, 2015. 
 
b.   Existing AM Peak Hour Traffic 
 
The AM peak hour of traffic in the study area occurred between 7:15 AM and 8:15 AM. 
North of Kamananui Road, Kamehameha Highway carried about 1,450 vehicles per hour 
(vph), total for both directions. South of Whitmore Avenue, Kamehameha Highway carried 
about 1,900 vph, total for both directions. The AM peak hour traffic on Kamehameha 
Highway was split 50/50 in the northbound and southbound directions. 
 
Wilikina Drive carried over 1,500 vph, total for both directions, south of Kamananui Road. 
The AM peak hour traffic on Wilikina Drive was split 50/50 in the northbound and 
southbound directions. North of Wilikina Drive, Kaukonahua Road carried about 800 vph, 
total for both directions. The AM peak hour traffic on Kaukonahua Road was split 60/40 in 
the southbound direction.  Kamananui Road carried about 900 vph, total for both directions, 
with a 60/40 split in the northeast bound direction. 
 
During the existing AM peak hour of traffic, the intersection of Kamehameha Highway and 
Whitmore Avenue operated at LOS "D". The left-turn movements on westbound Whitmore 
Avenue and southbound Kamehameha Highway operated at LOS "F". The through 
movement on northbound Kamehameha Highway operated at LOS "E". The other traffic 
movements at the intersection operated at satisfactory Levels of Service, i.e., LOS "C", or 
better. 
 
The intersection of Kamehameha Highway and Kamananui Road operated at LOS "C", 
during the existing AM peak hour of traffic. The left-turn movement from Kamananui Road 
operated at LOS "E". The other traffic movements at the intersection operated at satisfactory 
Levels of Service. 
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The intersection of Kamananui Road and Kaukonahua Road operated at LOS "B", during 
the existing AM peak hour of traffic. Westbound Kaukonahua Road operated at LOS "E". 
The other approaches to the intersection operated at satisfactory Levels of Service.  The 
other intersections in the study area operated at satisfactory Levels of Service during the 
existing AM peak hour of traffic. Figure 13 depicts the existing AM peak hour traffic. 
 
c.  Existing PM Peak Hour Traffic 
 
The PM peak hour of traffic in the study area occurred between 3:15 PM and 4:15 PM. 
Kamehameha Highway carried about 1,600 vph, total for both directions, north of 
Kamananui Road. South of Whitmore Avenue, Kamehameha Highway carried about 2,000 
vph, total for both directions. The direction of the PM peak hour traffic was split 50/50 in the 
northbound and southbound directions on Kamehameha Highway. Wilikina Drive carried 
about 1,800 vph, total for both directions, south of Kamananui Road, with a 50/50 split in the 
northbound and southbound directions. 
 
North of Wilikina Drive, Kaukonahua Road carried over 900 vph, total for both directions, 
with a 60/40 split in the northbound direction. Kamananui Road carried over 1,000 vph, total 
for both directions, during the existing PM peak hour of traffic, with a 55/45 split in the 
southwest bound direction. 
 
The intersection of Kamehameha Highway and Whitmore Avenue operated at LOS "D", 
during the existing PM peak hour of traffic. The left-turn movement on southbound 
Kamehameha Highway operated at LOS "F". The left-turn movement on westbound 
Whitmore Avenue operated at LOS "E". The through movements in both directions on 
Kamehameha Highway operated at LOS "D". 
 
During the existing PM peak hour of traffic, the intersection of Kamehameha Highway and 
Kamananui Road operated at LOS "C". The left-turn movement from Kamananui Road 
operated at LOS "E". The other traffic movements at the intersection operated at satisfactory 
Levels of Service. 
 
The intersection of Kamananui Road and Kaukonahua Road operated at LOS "B", during 
the existing PM peak hour of traffic. Westbound Kaukonahua Road operated at LOS "E". 
The other approaches to the intersection operated at LOS "B". 
 
The intersection of Wilikina Drive and Kamananui Road operated at LOS "D", during the 
existing PM peak hour of traffic. The left-turn movement from Kamananui Road at Wilikina 
Driveway operated at LOS "E". The other traffic movements at the intersection operated at 
satisfactory Levels of Service. 
 
The other intersections in the study area operated at satisfactory Levels of Service during 
the existing PM peak hour of traffic. The existing PM peak hour traffic is depicted on Figure 
14. 
 
2.   Water System  
 
The Honolulu Board of Water Supply has neither water wells in the project area nor 
transmission/distribution lines to the ADC Lands. The Board of Water Supply, however, 
provides potable water to Whitmore Village. 
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3.   Wastewater System  
 
The City and County of Honolulu does not have a wastewater system in place serving the 
ADC Lands and there is no private collection and treatment system serving the project area.  
 
Wastewater from Whitmore Village is collected and pumped to the Wahiawa Wastewater 
Treatment Plan for treatment and disposal.   
 
4.   Solid Waste  
 
The fallow agricultural land does not generate solid waste.   
 
5.   Power  
 
Electrical power is available from overhead systems on Kamehameha Highway, 
Kaukonahua Road, and Kamananui Road.  The power grid is owned, operated, and 
maintained by Hawaiian Electric Company. 
 
6.   Telecommunications  
 
Telephone systems in the project area are either owned by Oceanic Time Warner Cable or 
Hawaiian Telcom.  System cables are mounted on poles along the major roads traversing 
the project area.   
 
Within the project area, Oceanic Time Warner Cable CATV aerial systems are located on 
Kamehameha Highway from Whitmore Avenue to Kaukonahua Road, Kamehameha 
Highway (to Hale‘iwa), and Saipan Drive (OTW Comment, 2014).  
 
No changes to existing telecommunications systems are planned. 





Environmental Planning Solutions, LLC

CSource:  Traffi  c Management Consultant





Environmental Planning Solutions, LLC

CSource:  Traffi  c Management Consultant
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E.  Public Services and Facilities 

1. Police

The project area is within the Honolulu Police Department’s District 2 (Wahiawā/North 
Shore). Protective services originate from the Wahiawā District Station in the town of 
Wahiawā.  Located at the northern end of North Cane Street the Station is approximately 
1.9 miles from the intersection of Kamehameha Highway and Wilikina Drive.      

2. Fire

Fire protection originates from the Wahiawā Fire Station (Station 16) in the town of 
Wahiawā.  Located on California Avenue, the Station is about 1.6 miles from the intersection 
of Kamehameha Highway and Wilikina Drive.  The Fire Station was dedicated in 2002 to 
replace the old Wahiawā Fire Station that previously occupied the same site.   
Emergency medical service (ambulance) originates from an Emergency Medical Services 
facility at the Wahiawā Fire Station.   

3. Recreation

See No. 9, Water Resources, a. Surface Water of this section for a description of Wahiawā 
Freshwater Park. 

4. Medical Facilities

Wahiawā General Hospital is located in the center of Wahiawā and bounded by Center 
Street, Lehua Street, and Kilani Avenue.  The non-profit community based hospital is the 
most comprehensive health care facility serving communities of Central O‘ahu and North 
Shore.   The Hospital provides emergency room services, a medical specialty clinic, and 
surgery, and a woman’s mammography center.  The 53-bed acute facility is equipped for all 
levels of patient care (http://www.whaiawageneral.org/View/History.html).   

Located on the grounds of Wahiawā Hospital, the Wahiawā Nursing and Rehab Center 
provides physical therapy services and 107 beds for long-term care patients. 

5. Solid Waste Disposal

The Wahiawā Convenience Center located on Wilikina Drive is one of six “convenience” 
centers operated by the City and County of Honolulu.   Residents can dispose of household 
solid waste (combustible and non-combustible refuse) and green waste at the centers. 
Some types of refuse are prohibited / restricted from disposal.  White goods, Freon-type 
appliances, tires, batteries, and propane tanks are also accepted for disposal.  

6. Public Schools

The State Department of Education organizes all public schools by island and geographic 
area into “complexes areas”.  O‘ahu schools are organized into nine complex areas.  A 
complex consists of a high school and all the intermediate and elementary schools that 
“feed” students into it.  A complex area consists of two or more complexes.   
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Central O‘ahu forms the Leilehua-Mililani-Waialua Complex Area of which the project area is 
located within the Leilehua Complex.  The Lellehua Complex is comprised of Leilehua High 
School, Wahiawa and Wheeler Middle Schools, and Hale Kula, Helemano, Iliahi, Kaala, 
Solomon, Wahiawa, and Wheeler Elementary Schools.   

During school year 2013-2014, the Leilehua Complex had an enrollment of 17,581 students 
excluding students enrolled in Pre-Kindergarten.    
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SECTION 3                 LAND USE PLANS, POLICIES, AND CONTROLS 
_________________________________________________________________________ 

A.  Hawaii State Plan 

The Hawai‘i State Plan, Chapter 226 of HRS, adopted in 1978 and amended in 1988, 1991, 
and 1996, establishes the overall theme, goals, objectives, and priority guidelines to guide 
the future long-range development of the State (Department of Planning and Economic 
Development 1978).  Given its policy-based framework it is not a land use plan or land use 
control.    

The proposed action is for the construction of four water storage reservoirs on the former 
Galbraith Estate lands north of Wahiawā.  The reservoirs will provide irrigation water 
necessary to establish diversified agriculture on high quality agriculture land that was 
previously in pineapple cultivation.  State Plan objectives and policies applicable to the 
project scope are recited below relative to the project scope.   

The proposed action is consistent with State Plan objectives and policies for agriculture as a 
component of the state’s economic base, growing the economic base through diversified 
agriculture, and development of water facilities that support and sustain agriculture. 
Appropriate objectives and policies include:  

Section 226-7:  Objectives and policies for the economy-- agriculture. 

(a) Planning for the State's economy with regard to agriculture shall be directed towards 
achievement of the following objectives: 

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

(3) An agriculture industry that continues to constitute a dynamic and essential 
component of Hawaii's strategic, economic, and social well-being. 

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

(1) Establish a clear direction for Hawaii's agriculture through stakeholder 
commitment and advocacy. 

(2) Encourage agriculture by making best use of natural resources. 
(5) Foster increased public awareness and understanding of the contributions 

and benefits of agriculture as a major sector of Hawaii's economy. 
(6) Seek the enactment and retention of federal and state legislation that benefits 

Hawaii's agricultural industries. 
(10) Assure the availability of agriculturally suitable lands with adequate water to 

accommodate present and future needs. 
(12) Expand Hawaii's agricultural base by promoting growth and development of 

flowers, tropical fruits and plants, livestock, feed grains, forestry, food crops, 
aquaculture, and other potential enterprises. 

(13) Promote economically competitive activities that increase Hawaii's 
agricultural self-sufficiency. 
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(16) Facilitate the transition of agricultural lands in economically nonfeasible 
agricultural production to economically viable agricultural uses. [L 1978, c 
100, pt of §2; am L 1986, c 276, §6; am L 1993, c 25, §2] 

Section 226-10: Objective and policies for the economy – potential growth activities. 

(a) Planning for the State’s economy with regard to potential growth activities shall be 
directed towards achievement of the objective of development and expansion of 
potential growth activities that serve to increase and diversify Hawaii’s economic 
base. 

(b) To achieve the potential growth activity objective, it shall be the policy of the State to:  

(1) Facilitate investment and employment in economic activities that have the 
potential for growth such as diversified agriculture, aquaculture, apparel and 
textile manufacturing, film and television production, and energy and marine-
related industries. 

Section 226-14: Objectives and policies for facility systems – in general. 

(a) Planning for the State’s facility systems in general shall be directed towards 
achievement of the objective of water, transportation, waste disposal, and energy 
and telecommunication systems that support statewide social, economic, and 
physical objectives. 

(b)  To achieve the general facility systems objective, it shall be the policy of this State to: 

(2) Encourage flexibility in the design and development of facility systems to 
promote prudent use of resources and accommodate changing public 
demands and priorities. 

(3)   Ensure that required facility systems can be supported within resource  
capacities and at reasonable cost to the user. 

Section 226-16: Objective and policies for facility systems--water. 

(a) Planning for the State's facility systems with regard to water shall be directed 
towards achievement of the objective of the provision of water to adequately 
accommodate domestic, agricultural, commercial, industrial, recreational, and other 
needs within resource capacities. 

(b)  To achieve the facility systems water objective, it shall be the policy of this State to: 

(1) Coordinate development of land use activities with existing and potential 
water supply. 

(4) Assist in improving the quality, efficiency, service, and storage capabilities of 
water systems for domestic and agricultural use. 

(6) Promote water conservation programs and practices in government, private 
industry, and the general public to help ensure adequate water to meet long-
term needs. [L 1978, c 100, pt of §2; am L 1986, c 276, §15] 



48 

B.  State Functional Plans 

The State Functional Plans implement the broader goals, objectives, and policies of the 
State Plan through specific actions identified as Implementing Actions (IA). While the 
proposed project is not specifically identified as an IA, the project maintains consistency with 
the Agriculture Functional Plan (DBEDT 1991). 

C.   State Land Use Districts 

The State Land Use Commission under the authority of Chapter 205, Hawai‘i Revised 
Statutes classifies all land in the State of Hawaii as Agricultural, Conservation, Rural, and 
Urban.  Uses in the Agricultural District are regulated by the Land Use Commission; uses in 
the Conservation District by the Board of Land and Natural Resources, uses in the Rural 
District by the Land Use Commission, and uses in the Urban District by the respective 
county government.  The zoning powers of the respective counties also govern uses in other 
than the Conservation District. 

All of the ADC land is located within the State Land Use Agricultural district (See Figure 15) 
and subject to permissible agricultural uses as stipulated on land classified by the Land 
Study Bureau’s Detailed Land Classification as overall productivity rating Class A or B 
(§205-4.5).    

Land use is also under the jurisdiction of the City and County of Honolulu and its land use 
policies, controls, standards, and codes for agriculture land. 

D.   General Plan for O‘ahu 

Although classified Agricultural, land use in the project area is under the authority of the City 
and County of Honolulu and its applicable plans, ordinances, and regulations.   City land use 
policies and controls for O‘ahu are vertically aligned or tiered for managing growth and land 
uses beginning with the General Plan for the City and County of Honolulu (“General Plan”), 
community development plans and sustainable community plans, and zoning. Special 
districts and special management area rules provide supplementary controls for defined 
areas where man-made features and natural resources should be protected and managed. 

The General Plan for the City and County of Honolulu (“General Plan”) is the first tier.  It sets 
forth broad objectives and policies in eleven functional areas such as Economic Activity, 
Natural Environment, Energy, Physical Development and Urban Design, and Public Safety. 
The Population component and its objectives and policies are key to managing growth.  The 
component establishes a population distribution pattern for eight geographic regions 
comprising the county.  Each region has an upper and lower limit (percentage) of the island 
wide population for a targeted year (currently 2025). The general plan also includes General 
Plan Development Pattern map depicting the eight districts and the desired development 
pattern for and within the respective district.    

 Wahiawā is part of the Central O‘ahu region of the island and the development pattern
is to maintain developed areas within the district as “Urban Fringe”.
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General plan objectives and policies applicable to the proposed action are found in the 
functional areas of Economic Activity and Transportation and Utilities.  The policies 
stipulated in each functional area are directed towards the use of land for productive 
agriculture activity and employment, developing markets for agriculture products, and 
supplying water for agriculture activities.   

Economic Activity, Objective C:  To maintain the viability of agriculture on Oahu. 

Policy 1:   Assist the agricultural industry to ensure the continuation of agriculture as an     
important source of income and employment. 

Policy 2:   Support agricultural diversification in all agricultural areas on Oahu.   
Policy 3:   Support the development of markets for local products, particularly those with 

the potential for economic growth. 
Policy 6:   Encourage the more intensive use of productive agriculture land.   
Policy 7:   Encourage the use of more efficient production practices by agriculture, 

including the efficient use of water. 

General plan objectives and policies and ADC reservoir / infrastructure construction are 
mutually supportive.  Long-range goals for Oahu stated in the General Plan directed toward 
agriculture activity on Oahu support the ADC action to increase agriculturally productive 
uses in certain regions on Oahu and the ADC action to build reservoirs as a means of 
promoting agriculture sustainability are consistent with the general plan objectives and 
policies for agriculture.   

Agriculture is also cited in the Transportation and Utilities functional area with an objective 
and policy for agriculture water.  The objective states: “To meet the needs of the people of 
Oahu for an adequate supply of water and for environmentally sound systems of waste 
disposal” and the supporting policy reads “Develop and maintain an adequate supply of 
water for agricultural and industrial needs (Policy 2)”.   

Existing state well No. 3-3103-0001 (Commission on Water Resource Management) and 
development of a well near Reservoir 4 will supply agriculture growers in the project area 
with an adequate and reliable water source. 

E.   Central O‘ahu Sustainable Communities Plan 

Development Plans or Sustainable Communities Plans prepared for the eight geographic 
regions in the County comprise the second tier.  Although encompassing eight regions 
where each area’s values, vision, and policies for accommodating growth are different, the 
plans collectively support the General Plan.   





Sources:  Esri

State of Hawai i, 

Office of Planning

SCALE 1:24 000

Environmental Planning Solutions, LLC
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ADC lands north of Wahiawa generally are in the Central Oahu Sustainable Communities 
Plan (2002) Area.  However, Reservoir Site No. 1 is within the North Shore Sustainable 
Communities Plan Area.  While acknowledging the site is in a different community plan area, 
it is treated as part of the Central O‘ahu Sustainable Communities Plan (COSCP or Plan) for 
this environmental assessment.  
  
The COSCP comprises four key components.  It 1) describes the role of Central Oahu in 
Oahu's development pattern, 2) articulates a vision for Central Oahu’s future, 3) prescribes 
policies, planning principles, and guidelines for land use and infrastructure, and 4) identifies 
measures for implementing the plan.   
 
The Central O‘ahu Sustainable Communities Plan (COSCP) reaffirms the role of Central 
O‘ahu and the directed growth policies of the General Plan.  With regards to agriculture, the 
COSCP: 
 

“Promotes diversified agriculture and pineapple on 10,350 acres of prime and 
unique agricultural lands along Kunia Road, north of Wahiawa, surrounding 
Mililani, and on the Waipio Peninsula in accordance with the General Plan 
policies to support agricultural diversification in all agriclutureal areas and to 
encourage continuation of a viable pineapple industry (COSCP, Section 1, 
Central O‘ahu’s Role in O‘ahu’s Development Pattern)”. 

 
The vision for Central O‘ahu and the role of agriculture is prescribed as part of an Open 
Space Network and Retention of Agricultural Lands.  Vision statements for each are as 
follows: 
 

“Urban growth will be contained within a boundary which will protect prime 
agricultural lands along Kunia Road, north of Wahiawa, surrounding Mililani, 
and on the Waipio Peninsula for diversified agriculture and pineapple will help 
retain open space and views, in addition to supporting economic 
diversification (COSCP Section 2.1, Vision Statement)”.  

 
Agricultural lands are to be retained in the geographic locations cited above.  These lands 
are rated unique agricultural land by the Agricultural Lands of Importance to the State of 
Hawaii mapping system and are rated “Good” or “B” soils by the Detailed Land Classification 
– Island of Oahu.  Based on these ratings the land is among the most productive lands in 
the State for diversified agriculture (DPP, 2002). 
 

“By protecting agricultural lands from urban development, an opportunity is 
created for long-term retention and development of diversified agriculture on 
small farms, corporate lands, and agricultural parks.  Public-private 
partnerships will be needed to solve problems wof lease terms and tenure, 
access to capital, research, and marketing if this vision is to be realized 
(COSCP Section 2.2.2, Retention of Agricultural Lands).”  

 
The Plan acknowledges that growth will take place and establishes a Community Growth 
Boundary embracing the entire district.  The boundary identifies areas where growth and 
infill can occur (inside the boundary) and areas where agriculture, open space, and natural 
resources should be maintained and preserved (areas outside the boundary).  It is one of 
the key elements for protecting valuable agricultural land from development, preserving 
open space, allowing for urban growth.  
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The Urban Community Growth Boundary essentially is a line drawn to identify existing urban 
areas where growth will be allowed and to separate urban areas from agricultural areas that 
should be protected from future development. Conversely, the boundary “Give[s] long-range 
protection from urbanization of an estimated 10,350 acres of prime and unique agricultural 
lands and for preservation of open space while providing adequate land for residential, 
commercial and industrial uses needed in Central Oahu for the foreseeable future.  It is the 
intent that urban zoning not be approved beyond this Boundary (underscoring added).” 
 

 The Central Oahu SCP Urban Land Use Map (Map A2) designates the ADC land   
Agricultural and Preservation Areas (See Figure 16).   

 
 The project area is outside the Community Growth Boundary.   

 
The Plan also recognizes that identifying agricultural lands that should be retained and 
protected looks good for land planning purposes but supporting facilities and accessory 
uses are necessary for the land to be put into agricultural use.  By example such facilities 
are needed for worker staging, equipment and material storage, warehousing, processing, 
distributing, farm equipment repair, and office use for conducting all aspects of the 
agriculture operation.  Towards that end, the Plan posits the following guidelines (Section 
3.1.4.4): 
 

 Facilities necessary to support intensive cultivation of arable agricultural lands should 
be permitted. 

 
 Residential uses should be permitted only to the extent that it is accessory to the 

agricultural use.  Where several dwelling are planned as part of an agricultural use, 
they should be sited and clustered to avoid the use of more productive agricultural 
lands and to reduce infrastructure costs. 

 
 

 Buildings and other facilities that are accessory to an agricultural operation should be 
designed and located to minimize impact on nearby urban areas and roadways. 
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F.   Zoning  
 
Zoning comprises the third tier of the City’s land use management system.  As shown on 
zoning maps for the county, land is zoned by use and density (for example AG-1 Restricted 
Agriculture with a minimum lot size of 5 acres).  The Land Use Ordinance (Chapter 21, 
Revised Ordinances of Honolulu), which incorporates the zoning maps for the County, 
prescribes the types of uses permitted in zoning districts and associated development 
standards.  The LUO also establishes requirements for parking, specific use standards, 
signs, development in flood districts and special districts, and administration and 
enforcement procedures.     
 
 The ADC Lands are zoned AG-1 Restricted Agriculture (See Figure 17).  Permissible 

uses for agriculture zoned land are identified in Article 3, Table 21.3 Master Use Table 
of the Land Use Ordinance, City and County of Honolulu.   

 

G.   Other Controls   
 
A Special Area Plan, the Wahiawa Urban Design Plan, was prepared for Wahiawā and 
transmitted to the City Council in 1998.  The Wahiawa Urban Design Plan (1998) is a “how 
to” manual for implementing urban design recommendations for the town. The 
recommendations address four functional areas: directing more visitor traffic through 
Wahiawa by modifying highway signs on various highways, modifying highway signage to 
Wahiawa, establishing a “sense of arrival” at Wilson and Karsten Thot Bridges the two 
gateways to Wahiawa, enhancing streetscape aesthetics along the town’s major streets, 
and re-establishing/preserving Wahiawa’s plantation heritage through architectural design, 
building character/redevelopment potential.  The Honolulu City Council accepted the 
Wahiawa Urban Design Plan as Resolution 98-262 in 1998. 
 
The Plan makes no design recommendations for the ADC Lands. 
   
 
A Special District provide a means by which certain areas in the community in need of 
restoration, preservation, redevelopment or rejuvenation may be designated as special 
district to guide development to protect and/or enhance the physical and visual aspects of 
an area for the benefit of the community as a whole (LUO, Sec. 21-4.90).   
 
Wahiawā Town is not one of the seven Special Districts in the City and County of Honolulu.  
 
The project area is not located in the County delineated Special Management Area.  The 
nearest coastal area is at Kaiaka Bay about 5.3 miles to the north at Waialua Town.   
 
H.  Hawai‘i Coastal Zone Management Program  
 
Chapter 205A, Hawai‘i Revised Statutes stipulates objectives and policies “to guide and 
regulate public and private uses in the coastal zone management area (§205A-1)’.  Hawai‘i’s 
coastal zone is defined as “all lands of the State and the area extending seaward from the 
shoreline to the limit of the State’s police power and management authority, including the 
U.S. territorial sea (Ibid)” 
 
 





Sources:  Esri

State of Hawai i, 

Office of Planning

SCALE 1:24 000

Environmental Planning Solutions, LLC
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The relationship between the proposed active and the coastal zone management objectives 
are listed below followed by a statement disclosing the consistency of the proposed action to 
the respective objective.  Policies for the objectives are not cited.   

(1)  Recreational resources 

Provide coastal recreational opportunities accessible to the public. 

Statement.  The project area is not located on or along a shoreline thus there are no coastal 
recreational opportunities accessible to the public. 

The north fork of Kaukonahua Stream flows to the north of the ADC land. There is no 
“formal” access to the reservoir from the Whitmore side, however, many well-worn walking 
paths lead to the reservoir.  

Freshwater fishing is open to the public and Wahiawā Freshwater State Park, located on the 
south fork of Kaukonahua Stream, provides permanent boat launching facilities, vehicle-
trailer parking, a comfort station, and areas for passive recreation.  Both the public fishing 
area and freshwater park are administered by the Department of Land and Natural 
Resources, State of Hawai‘i.     

(2)  Historic resources 

Protect, preserve, and, where desirable, restore those natural and manmade historic and 
prehistoric resources in the coastal zone management area that are significant in Hawaiian 
and American history and culture. 

Statement.  Archaeological inventory surveys (Keala Pono, 2014) of the four reservoir sites 
did not reveal the presence of surface historical features.  Limited excavations at each site 
also did not uncover remains of pre-historic features.  Ceramics and glass of historic vintage 
were unearthed at one of the reservoir sites.  

(3)  Scenic and open space resources 

Protect, preserve, and, where desirable restore or improve the quality of coastal scenic and 
open space resources. 

Statement.  Coastal scenic and open space resources are not present in the project area.  

(4) Coastal ecosystems 

Protect valuable coastal ecosystems, including reefs, from disruption and minimize adverse 
impacts on all coastal resources. 

Statement.  Valuable coastal ecosystems have not been identified in the project area. 

(5)  Economic uses 

Provide public or private facilities and improvements important to the State’s economy in 
suitable locations. 
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Statement.  The proposed project is not a coastal dependent development.  However, 
construction of water storage reservoirs and the re-establishment of agricultural activities at 
this location and on fallow agriculture land are important to the State’s economy.   

(6)  Coastal hazards 

Reduce hazard to life and property from tsunami, storm waves, stream flooding, erosion, 
subsidence, and pollution. 

Statement.  The proposed action is not planned for an area exposed to tsunami, storm 
waves, stream flooding, and known subsidence.  

Flood Insurance Rate Maps place the project area in Other Flood Areas Zone “D” which is 
defined as “[U]unstudied areas where flood hazards are undetermined but flooding is 
possible” (National Flood Insurance Program, 2014).    

(7)  Managing development 

Improve the development review process, communication, and public participation in the 
management of coastal resources and hazards; and 

(8)  Public participation 

Stimulate public awareness, education, and participation in coastal management. 

Statement.  The Agribusiness Development Corporation has commissioned the preparation 
of an environmental assessment pursuant to Chapter 343, Hawaii Revised Statutes.  The 
purpose of the assessment is to disclose potential environmental impacts associated with 
the project.  To date, the pre-assessment consultation phase has been completed and a 
Draft Environmental Assessment prepared.  The Draft Environmental Assessment will be 
circulated to government agencies, elected officials, community organizations, individuals, 
and others requesting to be a consulted party.    
The Wahiawā Neighborhood Board will be briefed about the project.  

 (9)  Beach protection 

Protect beaches for public use and recreation. 

Statement.  The proposed action is not proposed on a beach or along the shoreline. 

(10)  Marine Resources 

Promote the protection, use, and development of marine and coastal resources to assure 
their sustainability. 

Statement.  The proposed action will not affect marine resources. 
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SECTION 4                                                  SUMMARY OF POTENTIAL  
ENVIRONMENTAL IMPACTS AND MEASURE          

TO MITIGATE ADVERSE EFFECTS 
_________________________________________________________________________ 

A.   Assessment Process 

The scope of the project was discussed with staff of the Agribusiness Development 
Corporation, existing lessees, the consulting engineers, and consultants preparing technical 
reports for the environmental assessment.  State and County agencies were contacted for 
information relative to their areas of expertise.  Agencies, organizations, and persons with 
an interest in the proposed action were requested to provide comments during the pre-
assessment consultation period.  Consultants were retained to investigate potential impacts 
on biological, archaeological, and cultural resources. Informant interviews also were 
conducted with cultural practitioners with knowledge of the area.  Potential impacts on the 
road system with the project also were evaluated. 

Time was spent in the field noting conditions at the reservoir sites and general conditions of 
the ADC lands.  The sum total of the consultations and field investigations helped to identify 
existing conditions and features that could affect or be affected by the proposed action. 
These conditions include: 

 ADC land is fallow, generally unimproved and devoid of permanent structures;
 Rare, threatened, or endangered flora or fauna are not found on the reservoir sites;
 There are no surface archaeological resources at the reservoir sites;
 Cultural practices have not been associated with the reservoir sites;
 The reservoir sites are located in areas where the flood hazard is undetermined;
 There are no streams, ponds, or wetlands on the reservoir sites;
 The reservoir sites are not located adjacent to residential areas;

The four proposed water storage reservoirs are not water storage tanks or above ground 
structures.  The reservoirs will be constructed at or below grade by excavating the ground to 
design depth and impoundment dimension, lining the excavated area, and in two instances 
surrounding the reservoir perimeter with earthen berms for impounding water.  Reservoir 
dimensions vary and affect the extent of cut and fill quantities for each. Associated 
improvements include constructing access driveways, spillway piping, and fencing.   

B.  Short‐term Impacts 

Construction will temporarily affect ambient air quality.  Site work activities will raise fugitive 
dust that can settle in adjoining areas.  Site work will be limited to the reservoir sites  and 
associated driveways.  The limited area to be disturbed should aid in mitigating dust 
generation and erosion. The general contractor will employ dust control measures to prevent 
work site and construction equipment and activities from becoming significant dust 
generators.  Control measures will comply with Chapter 60.1, Air Pollution Control, Title 11, 
State Department of Health (and revisions thereto).  
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Most construction equipment and vehicles are diesel powered and emit exhaust emissions 
typically high in nitrogen dioxide and low in carbon monoxide.  The Federal and State 
nitrogen dioxide standard ---100mg/m3 per annum---which is an annual standard, is not 
likely to be exceeded during construction.  Carbon dioxide emissions should be less than 
that generated by automobile traffic on adjoining streets.  Fumes from diesel equipment may 
be detected but should be dispersed by the prevailing winds. 

Like fugitive dust, construction noise cannot be avoided.   Exposure to noise will vary by 
construction phase, the duration of each phase, and the type of equipment used during the 
different phases. Maximum sound levels in the range of 82-96 db(A) measured at 50 feet 
from the source would be generated by heavy machinery during site work.  After site work is 
completed, reductions in sound levels, frequency, and duration can be expected. 

Community Noise Control regulations (State Department of Health, Title 11, Chapter 46 
Noise Control for Oahu) establish maximum permissible sound levels for construction 
activities occurring within “acoustical” zoning districts.  Based on the agricultural zoning for 
the property, the project is classified as a Class C zoning district for noise control purposes. 
The maximum permissible daytime (7 a.m. to 10 p.m.) sound level in the district is 70 dBA 
during daytime and nighttime for stationary noise sources and equipment related to 
construction (§11-46-4).   Any noise source that emits noise levels in excess of the 
maximum permissible sound levels cannot be operated without first obtaining a noise permit 
from the State Department of Health.  Although the permit does not attenuate noise per se it 
regulates the hours during which excessive noise is allowed.  The contractor will be 
responsible for obtaining and complying with conditions attached to the permit.   

Although limited in area, site work will expose soil thus creating opportunities for erosion 
(fugitive dust and suspended sediment in construction related runoff) at each reservoir site. 
Estimated earthwork for the below grade reservoirs are shown on Table 8.   

Table 8.   Earthwork Quantities 

Reservoir Site Graded Area (SF) Excavation (CY Embankment (CY) 
1 7,945 5,740
2 None 
3 85,000 8,150 9,260
4 None 

Sources: AgTech Pacific, 2014, 2015 

Trenching and stockpiling excavated or imported material will be performed in accordance 
with Chapter 14, Article 14 of the Revised Ordinances of Honolulu, 1990, as amended. 
Furthermore, work will be done in accordance with the Rules Relating to Soil Erosion 
Standards and Guidelines. 

Best Management Practices (BMPS) for erosion and drainage control during construction 
will be incorporated into grading plans.  BMPS will include erecting silt fences around the 
project limits, grassing all exposed areas after grading work is completed, placing absorbent 
socks around drain inlets to minimize sediment from entering the drainage system, and 
constructing stabilized construction access pads at road entrances to minimize tracking mud 
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and debris onto public roads.  The contractor may implement other BMPS based on field 
conditions and their experience in working with similar work sites. 

BMPS also will be implemented pursuant to City and County of Honolulu Rules Relating to 
Storm Drainage Standards, Section II, Storm Water Quality. 

Site work at all the reservoirs will exceed one acre thus a NPDES General Permit 
Authorizing Discharges of Storm Water Associated with Construction Activity will be required 
from the State Department of Health.  

The majority of the project area was formerly used as agricultural land and agricultural 
chemicals such as pesticides and herbicides used on pineapple and sugar cane crops may 
be an environmental concern.  However, no evidence of chemical mixing or storage areas or 
excessive use of pesticides and herbicides from past agricultural use was identified at the 
subject property (project area) during several Phase I ESA.  Prior to earthmoving activities, 
workers should be apprised that herbicide and pesticide were applied to the land and the 
site work contractor should take appropriate precautions.    

Threatened or endangered flora were not found during the reconnaissance survey. Nearly 
all of the plant species seen during the survey are not native to Hawaiʻi, and the one native 
species present is common throughout the Hawaiian Islands. Therefore, the proposed 
project is not expected to have a significant, adverse impact on botanical resources.  

SWCA recommends that native Hawaiian plants be employed for landscaping around the 
project area to the maximum extent possible. Potential native species that may be 
appropriate for landscaping at the proposed project area include ‘a‘ali‘i (Dodonaea viscosa), 
alahe‘e (Psydrax odorata), and O‘ahu sedge (Carex wahuensis).  

Hawaiian hoary bats are known to occur on O‘ahu in native, non-native, agricultural, and 
developed landscapes (U.S. Department of Agriculture 2009; U.S. Fish and Wildlife Service 
[USFWS] 1998). No large trees were observed during the survey although small tree 
seedlings were seen. If trees are to be cut as a result of the project, direct impacts to bats 
would occur only if a juvenile bat that is too small to fly but too large to be carried by a 
parent were present in a tree that was cut down.  

Although the chances of adversely affecting Hawaiian hoary bats as a result of the proposed 
project are likely small, the following measures are recommended as a conservative impact 
avoidance measure:  

 Any fences that are erected as part of the project should have barbless top-strand wire
to prevent entanglements of the Hawaiian hoary bat on barbed wire. No fences in the
project area were observed with barbed wire during the survey; however, if fences are
present, the top strand of barbed wire should be removed or replaced with barbless
wire.

 No trees taller than 15 feet (4.6 m) should be trimmed or removed as a result of this
project between June 1 and September 15, when juvenile bats that are not yet capable
of flying may be roosting in the trees.

Implementation of these guidelines, which have been promulgated by the USFWS (1998), is 
expected to result in the avoidance of all direct impacts to Hawaiian hoary bats.  
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SWCA observed five bird species federally protected under the Migratory Bird Treaty Act 
during this survey. Only the Pacific golden-plover is considered a native migratory bird 
species in Hawai‘i. It is one of the most common wintering migrants throughout the Pacific 
Basin (Pyle and Pyle 2009). Construction at the site may temporarily displace some of these 
bird species, but long-term impacts are not expected. These birds (likely limited to a few 
individuals) are expected to find suitable foraging habitat at nearby areas. The temporary 
displacement of these individuals in the project area is not expected to affect an individual’s 
survival or the overall species’ populations 

No pre- or post-contact surface architecture was found during pedestrian survey of the 
project areas.  All areas were found to be disturbed by pineapple cultivation. Likewise, 
subsurface testing did not yield any evidence of subsurface cultural features or deposits. 
Stratigraphy consists of the pineapple cultivation layer speckled with black plastic fragments, 
with a sterile layer below.  Evidence of more recent disturbance was noted at Reservoir 3, 
as the entire area had been bulldozed.  An assemblage of historic material was collected 
from the surface and in backdirt piles, in secondary context. These consisted of 85 items of 
ceramic and glass that may be trash from pineapple or sugarcane field laborers. Items within 
the collection may date to as early as 1868 or as late as 1930.  The ceramics were roughly 
evenly split between Euro-American and Asian. Of the Asian ceramics, most were Japanese 
in origin. The majority of glass consisted of soda bottles, with more than half of these from 
the Waialua Soda Works. The Waialua Soda Works bottles could be dated to within a few 
years, between ca. 1910 and 1912. 

In sum, archaeological survey was conducted on TMK: (1) 7-1-001:002 (por.) and :005 
(por.) in Wahiawā and TMK: (1) 6-5-002:010 (por.) in Kamananui. No archaeological sites 
were found, and the only remains were glass and ceramics collected from a disturbed 
context. Construction of the four reservoirs will have no effect on historic properties because 
no historic properties occur there.  

Archaeological and/or cultural monitoring is recommended, however, because of community 
concerns that there may be subsurface archaeological remains. It should be noted that 
isolated human burial remains may be discovered during construction activities, even 
though no evidence of human burials was found during the survey. Should human burial 
remains be discovered during construction activities, work in the vicinity of the remains 
should cease and the SHPD should be contacted. 

The project lands played an important role in Hawai‘i in both the traditional and historic past. A 
rich corpus of background information was found for the region, including place names and their 
meanings, ‘ōlelo no‘eau, mo‘olelo, information on land use in traditional and historic times, and 
data from archaeological work. Adding significantly to this is the information shared during the 
oral history interviews and within the consultants’ written statements. The consultants for this 
project all have strong ties to the region, and offered important insight into the history of the area. 

Research and ethnographic survey compiled for the current study revealed that the project area 
was a culturally significant region as the birthplace and home of the great chiefly line known as 
the Lō Ali‘i. Therefore, all of Central O‘ahu was a sacred area peopled by high-ranking chiefs. At 
the center of these chiefly lands were the hallowed grounds called Kūkaniloko. As the birthplace 
and residence of the high chiefs, Central O‘ahu remained a revered place throughout the 
centuries. 
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Community members who are knowledgeable of the cultural resources of the study area 
provided their ‘ike which identified significant cultural practices that continue to today. One 
consultant noted the importance of preserving areas “not just to gather [plants], but to protect 
things we need for our ceremonies.” It was asserted that the Kūkaniloko site is much more 
extensive than generally recognized today, and that buried cultural resources might lie beneath 
the surface. Traditional religious practices are still carried out in the project lands. One consultant 
reaffirmed this with the following statement: 

…These practices and traditions never stopped despite all of the influx of foreigners,
despite the banning of the language, despite the overflow of the religions and the 
governments and all of that, these practices have never stopped. These traditions are 
still here. We have to make sure that we keep these intact. This is our religion, if you 
want to call it that, for lack of a better English word. 

Consultants expressed concern over several resources that may be affected by construction of 
the proposed reservoirs. Resources that might be affected include Kūkaniloko, other known and 
previously undocumented cultural sites, as well as the wai and ‘āina (water and land).  

Vehicles carrying workers and material will contribute to traffic on Kamehameha Highway, 
Kaukonahua Road, and Kamananui Road the major streets accessing this part of Central 
O‘ahu. Construction related trip generation is anticipated to be minimal because reservoir 
construction will be confined primarily to earthmoving activities hence a large, skilled 
workforce is not required.  Material deliveries will be scheduled during non-peak traffic hours 
to minimize impact on local traffic.   

Temporary construction field offices and base yards may be set up at each reservoir site. 
Material will be unloaded and stockpiled in the base yard.  Construction equipment will be 
stored in the base yard and the yard secured after working hours.     

C.  Long‐term Impacts 

The purpose of the project is to provide reservoirs for storing irrigation water to be drawn as 
needed by users.  Irrigation water will be supplied by an existing and proposed state wells in 
the project area.  Without water large scale agriculture initiatives for the area are limited or 
non-existent.  Indirectly, irrigation water will be applied to agricultural fields for growing an 
array of vegetable, fruit, tropical foliage, and tree crops.  Individual licensees and their 
respective farming and business objectives will determine what is to be grown.   

ADC is permitted to withdraw up to 2.0 MGD from an existing state well near the western 
end of the project limits.  At this time it is unknown when the maximum withdrawal will be 
achieved and how withdrawal would affect the Wahiawa aquifer.  The Commission on Water 
Resource Management would not have approved a groundwater use permit if studies and 
analysis of the aquifer system concluded that withdrawing 2.0 MGD could impair the 
resource.  It is anticipated that the Commission will monitor water usage and the condition of 
the aquifer.  Sustaining the aquifer is of paramount importance and it is further anticipated 
that Commission actions in the future will be guided by protecting this potable drinking water 
source.   

Reservoir construction will be staggered with construction of the private reservoirs preceding 
the ADC reservoirs.  One of the licensees proposes to commence construction after the 
environmental assessment process is completed and state and county approvals received. 
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A building schedule for the second private reservoir and the two ADC reservoirs has not 
been determined.  The ADC reservoirs require legislative appropriation for construction and 
are subject to state procurement regulations.  Because of the staggered construction 
schedule, short-term impacts discussed earlier are expected to be repeated on a site by site 
basis until the four reservoirs are completed. 

The reservoirs per se are not anticipated to result in long-term adverse environmental 
impacts.  The reservoirs do not take up large tracts of land compared to the size of the lots 
on which they are proposed and they are spaced out over the 1,200 acre project area.   

Below grade construction should not threaten public safety.  The reservoirs are sited away 
from populated locations and in open fields (that eventually will be planted).  Inflow and 
outflow can be controlled either at the water source or reservoir.  Should the reservoirs need 
to be drained water discharge can be controlled without posing drainage or flood hazards. 
For this purpose, the two private reservoirs will be constructed with spillways. 

The below grade reservoirs are set back well distant from roads and should not be clearly 
visible from roads or nearby locations.  Reservoir No. 2 is the exception because of its 
location and elevation below the grade of Kamananui and Kaukonahua Roads.  Its 
appearance will be no different from other open reservoirs and water infrastructure (diches, 
flumes) already existent on agricultural lands between Wahiawā and Hale‘iwa/Waialua. 
Over time, the reservoirs will become part of the agricultural landscape and obscured from 
view by cultivated material.  

The water reservoirs are small but vital infrastructure inputs for agriculture production.  The 
three factors of production --- land, labor, and capital --- should include water and 
transportation when it comes to agriculture.  ADC is setting aside land and committing public 
funds for building the water infrastructure.  The state owns and operates a well in the area 
(with a second well planned) thus water is available.  A system of state and county roads is 
already in place providing access to Honolulu and all parts of O‘ahu.   Labor and capital will 
be provided by farmers and businesses.  The State has the land, water, and soon water 
infrastructure --- agriculture activities will follow.   

It is postulated that reservoir construction will not result in significant adverse environmental 
impacts.  The action, however, is viewed for this environmental assessment as a component 
of a long-range commitment that has a bearing on the project area, agriculture on O‘ahu, 
and agricultural development in the state in general. In this context a recent newspaper 
article talked about a state initiative called the “Whitmore Project” (Honolulu Star Advertiser, 
2014).  The acquisition of the Galbraith Estate Land was the first major step of the initiative 
with the land now under ADC control.  A second step is the provision of water storage 
facilities as proposed by this action.  With land availability and water, it is anticipated that 
fallow land will be put into productive use.   Such uses may not be limited only to growing 
food crops but can spawn ancillary activities such as processing and manufacturing what is 
grown in the area for market.   

It is anticipated that current and future ADC objectives and actions in conjunction with the 
Whitmore Project should:  

 Re-establish Wahiawa and adjoining communities as a hub for agriculture [At one
time Wahiawa was called the “Pineapple Capital of the World”]
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 Strengthen the role of agriculture as a viable economic sector of the local economy
 Provide economic and employment opportunities with trickle down effects to other

economic sectors
 Help reduce importation of food stuffs
 Promote agricultural self-sufficiency
 Provide opportunities for “incubating” new crops
 Promote agricultural tourism
 Facilitate construction of manufacturing/processing facilities for crops grown in the

area
 Provide research facilities and educational opportunities in agriculture

Long-term economic benefits from reservoir construction are difficult to identify and quantify 
with certainty.  The availability of water and land should stimulate and create opportunities 
for expanding agriculture in the area. Growth in agriculture will create employment 
opportunities that should increase payroll taxes to federal and state governments.  State and 
county excise taxes should increase as products are bought and sold.   Real estate taxes 
could be affected as fallow land is put into productive use.  Changes in real estate taxes will 
depend on the assessed land value and the corresponding tax rate at the time of 
assessment.   

Agricultural development supports state and county plans for the area through the time 
horizon articulated for the respective plans.  As discussed in Section 3 of this environmental 
assessment, agricultural uses are consistent, supportive, and implement the:  

 Hawaii State Plan objectives and policies for agriculture as an economic activity,
diversified agriculture as a growth industry, and the provision of water infrastructure
for agriculture.

 General Plan for O‘ahu objectives and policies associated with Economic Activity
and Transportation and Utilities

 Central Oahu and North Shore Sustainable Community Plan policies and guidelines
for protecting agricultural land from development and preserving open space

 Agricultural uses for AG-1 zoned land per the City and County of Honolulu’s Land
Use Ordinance

 Consistent with the Hawai‘i Coastal Zone Management Program objectives and
policies

The U.S. Fish and Wildlife Service (2014 Comment Letter) pointed out that endangered 
waterbirds fly over the area and may be attracted to the open, uncovered reservoirs.  Should 
this occur, ADC, state and federal wildlife officials, and the reservoir owners will discuss 
measures for allowing waterbirds to frequent the reservoirs or measures to prevent 
waterbirds from doing so.   

The significance of the archaeological site ---Kūkailimoku --- was described in written reports 
prepared for this assessment (Keala Pono, 2014).  The site is located on land under 
jurisdiction of the Office of Hawaiian Affairs (“OHA”) and will not be directly impacted by this 
undertaking.  However, as agricultural activities materialize and the area transitions again to 
wide spread agricultural uses the feature should be integrated into a plan for the OHA lands. 
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It would be in the public interest for a “community of stakeholders” to collaboratively strive to 
determine its future status and how that that future is to be attained.       

Future traffic conditions were projected for “With” and “Without” project scenarios for the six 
parcels under ADC control.  For this project, an annual increase of 1.1% growth in traffic 
was applied to the existing year (2014) peak hour traffic to estimate year 2017 peak hour 
traffic demands.  The results are indicative of traffic conditions in 2017 without the project.    
Future traffic with the project was calculated by applying trip generation rates and assigning 
worker traffic to the AM and PM peak hours for the six sites controlled by ADC.  Trip 
generation rates for agricultural workers, however, are not available in the published 
reference Trip Generation (Institute of Traffic Engineers).   Thus, a 0.4 worker/acre ratio was 
used for estimating the agricultural workers by site.  The resulting projection of workers and 
trip assignment by site is shown in Table 9.  The trip generation methodology is explained in 
the Traffic Impact Analysis (2015).    

Table 9.  Trip Generation Characteristics 

Site  Acreage  Employees 
 AM Peak Hour  PM Peak Hour 

Enter   Exit   Total  Enter   Exit  Total  

1  311  124  83  7  90  6  78  84 

2  302  121  81  7  88  6  76  82 

3&4  236  94  63  5  68  4  59  63 

5  145  58  39  3  42  3  37  40 

6  192  77  51  4  55  4  49  53 

Totals  1186  474  317  26  343  23  299  322 

Source:  The Traffic Management Consultant, 2015. 

The Traffic Impact Analysis posited the following conclusions for morning (AM) and 
afternoon (PM) peak hour conditions and ADC reservoir development to the year 2017.   

AM Peak Hour Traffic Impact Analysis With Project 

 The intersection of Kamehameha Highway and Whitmore Avenue is expected to
operate at an overall LOS "D". However, the individual traffic movements are expected
to operate at the same Levels of Service as under the AM peak hour of traffic without
the proposed project.

 The other intersections in the study area operated at satisfactory Levels of Service, or
at the same Levels of Service as during the AM peak hour of traffic without the
proposed project.

 All the Site Access Driveways are expected to operate at satisfactory Levels of
Service, during the AM peak hour of traffic with the proposed project.

The AM peak hour traffic with the proposed project is depicted on Figure 18. 
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PM Peak Hour Traffic Impact Analysis With Project 

 The left-turn movement from Kaukonahua Road at Wilikina Driveway is expected to
operate at LOS "D", during the PM peak hour of traffic with the proposed project. The
other traffic movements at the intersection are expected to operate at the same Levels
of Service as under the PM peak hour of traffic without the proposed project.

 The other intersections in the study area operated at satisfactory Levels of Service, or
at the same Levels of Service as during the PM peak hour of traffic without the
proposed project.

 The Sites #3 & #4 Access Driveway is expected to operate at LOS "E" at
Kamehameha Highway, during the PM peak hour of traffic with the proposed project.

 The other Site Access Driveways are expected to operate at satisfactory Levels of
Service.

Figure 19 depicts the PM peak hour traffic with the proposed project. 

The proposed State of Hawaii Agribusiness Development Corporation reservoirs and 
agricultural activities on the former Galbraith Estates land in Wahiawa, Hawaii is expected to 
have minimal impacts to traffic at the major intersections in the study area.   
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CSource:  Traffi  c Management Consultant





Environmental Planning Solutions, LLC

CSource:  Traffi  c Management Consultant



8 



69 

SECTION 5               ALTERNATIVES TO THE PROPOSED ACTION 
_________________________________________________________________________ 

A.  No Action 

A No Action alternative would preclude the occurrence of all environmental impacts---short 
and long-term and beneficial and adverse---disclosed in this Assessment.  The purpose of 
the project will not be attained and desired long-term objectives for agriculture in the project 
area and agriculture in general delayed until some future time.     
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SECTION 6    PERMITS AND APPROVALS 
_________________________________________________________

Construction permits and approvals required for the proposed improvements and approving 
authorities are identified below.  Additional permits and approvals may be required 
depending on agricultural uses/operations and improvement/construction plans of individual 
tenants. 

Federal 

None Required 

State of Hawai‘i 

Department of Health 
NPDES Permit 

Department of Land and Natural Resources 
Commission on Water Resources Management 

Well Construction Permit 
Pump Installation Permit 
Water Use Permit 

State Historic Preservation Division 
Historic Site Review 

Department of Transportation 
Right of Access  
Permit to Perform Work Within a State Highway Right-of-Way 

City and County of Honolulu 

Department of Planning and Permitting 
Grubbing, Grading, and Stockpiling Permit 

 Excavation Permit 
Permit to Excavate Public Right-of-Way 
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SECTION 7         AGENCIES, ORGANIZATIONS, INDIVIDUALS TO BE
CONSULTED IN THE ASSESSMENT PROCESS 

_________________________________________________________________________ 

Pre-assessment consultation letters to gather comments for the preparation of this Draft 
Environmental Assessment were distributed to forty-two (42) federal, state, and county 
agencies, utilities, community organizations and leaders listed below.  Consultation 
commenced a 30-day response period ending November 22, 2014.  Fourteen (14) response 
letters were received (Appendix A) and were addressed as part of the EA analysis.   

The availability of the Draft Environmental Assessment will be announced in the State of 
Hawai‘i Office of Environmental Quality Control (OEQC) Environmental Notice publication 
for a required 30-day public review period. 

Federal 

U.S. Environmental Protection Agency 
Pacific Island Contact Office 
P.O. Box 50003  
Honolulu, Hawaii  96850 

U.S. Fish and Wildlife Service 
Pacific Islands Fish and Wildlife Office 
300 Ala Moana Blvd, Rm 3-122, Box 50088 
Honolulu, Hawaii  96850 

U.S. Army Corps of Engineers Honolulu Dist. 
Pacific Ocean Division 
Building 525, Suite 300 
Fort Shafter, Hawaii  96858  

Department of the Interior 
Geological Survey 
Pacific Islands Water Science Center 
677 Ala Moana Blvd., Ste. 415 
Honolulu, Hawaii  96813 

Department of Agriculture 
U.S. NRCS  
Pacific Islands Area Office 
PO Box 50004 
Hon., HI  96850 
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State of Hawaiʿi 

Environmental Health Administration 
Department of Health  
State of Hawai'i  
P.O. Box 3378  
Honolulu, Hawaii  96801 

Ford Fuchigami, Director/Alvin Takeshita  
State of Hawai‘i Department of Transportation- Highways 
Aliiaimoku Bldg., 869 Punchbowl Street 
Honolulu, Hawaii  96813 

Scott Enright, Chairperson  
State of Hawaii Department of Agriculture 
1428 South King Street 
Honolulu, Hawaii  96814 
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SECTION 8                       DETERMINATION OF SIGNIFICANCE 
_________________________________________________________________________________ 

Chapter 200 (Environmental Impact Statement Rules) of Title 11, Administrative Rules of the 
State Department of Health, establishes criteria for determining whether an action may have 
significant effects on the environment (§11-200-12).  The relationship of the proposed 
project to these criteria is discussed below.   

1)  Involves an irrevocable commitment to loss or destruction of any natural or
cultural resource;

Natural and cultural resources will not be “lost” since none are present on the four
reservoir sites.

2) Curtails the range of beneficial uses of the environment;

The project does not curtail the beneficial uses of the environment. Land in the project
area has been fallow for approximately a dozen years.

3) Conflicts with the state's long-term environmental policies or goals and guidelines
as expressed in chapter 344, Hawaii Revised Statutes, and any revisions thereof
and amendments thereto, court decisions or executive orders;

The project does not conflict with long-term environmental policies, goals, and guidelines
of the State of Hawaii.

4) Substantially affects the economic or social welfare of the community or State;

The project will not substantially affect the economic or social welfare of the State in the
short-term.  In the long-term it is anticipated that the ADC lands and water availability will
stimulate agriculture development in the area.  In turn, agriculture development should
help bolster one of the State’s economic sectors, provide employment opportunities,
foster agricultural self-sufficiency, reduce food imports, and spin-off agriculture related
activities.  Such activities could include processing and packing plants, on-site
distribution centers, and agricultural tourism.

5) Substantially affects public health;

Public health will not be adversely affected during construction.  Short-term
environmental impacts in the form of fugitive dust, noise from construction equipment,
and minor erosion (dust and construction related runoff) can be expected.  These
impacts can and will be mitigated by measures described in this Assessment and
measures, such as BMPs for erosion control to be submitted with grading plans and
construction notes on construction drawings.

The areas on which the reservoirs are to be built are distant from the residential
communities of Whitmore Village and Poamoho Camp.   Thus air quality in these settled
communities should not be affected and noise should not be clearly audible.  In addition,
dust and noise from reservoir construction should be no different from dust and noise
resulting from limited agricultural activities taking place near the project area.
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6) Involves substantial secondary impacts, such as population changes or effects on
public facilities;

Population changes and effects on public facilities are not anticipated as a result of the
project.

7) Involves a substantial degradation of environmental quality;

The reservoir sites already have been substantially altered by previous pineapple
cultivation.

8) Is individually limited but cumulatively has considerable effect upon the
environment or involves a commitment for larger actions;

The proposed action is limited to the construction of four water storage reservoirs.  This
environmental assessment disclosed that the action will not result in significant short-
term impacts and anticipated impacts are construction related and will be limited
generally to the location of the respective reservoirs.

Based on available information the four reservoirs are the key development activity on
the respective sites and in the project area into the reasonably forseeable future.  As the
fallow but fertile lands are transformed into productive agricultural use, cumulative
impacts can be anticipated as the ADC and those with an interest in agricultural
development strive to improve the economic and social welfare of the State (See
Criterion 4 above).

9) Substantially affects a rare, threatened or endangered species, or its habitat;

Rare, threatened or endangered flora and fauna are not found on the reservoir sites.

10) Detrimentally affects air or water quality or ambient noise levels;

Ambient air quality will be affected by fugitive dust and combustion emissions during site
work but can be controlled by measures stipulated in this Assessment.  Construction
noise may be pronounced during site preparation work but should diminish once the
reservoirs are completed.  All site work activities will comply with air, water quality, and
noise pollution regulations of the State Department of Health.

Erosion control measures will be prescribed in grading plans and BMP prepared for the
project.

11) Affects or is likely to suffer damage by being located in an environmentally
sensitive area such as a flood plain, tsunami zone, beach, erosion-prone area,
geologically hazardous land, estuary, fresh water, or coastal waters.

The reservoirs are neither located in a flood hazard area nor environmentally sensitive
area.  Reservoir development and use are not anticipated to affect Poamoho Stream,
Kaukonahua Stream, and Lake Wilson as the reservoir lots are several thousand feet
from these resources.
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12) Substantially affects scenic vistas and view planes identified in county or state
plans or studies, or,

The below grade reservoirs will not affect scenic vistas or view plans.  The ADC land is
neither identified specifically as a visual resource to be seen (such as a natural
landmark) nor located within scenic vistas or view planes identified in county or state
plans.  The Central Oahu Sustainable Communities Plan, however, indicates that
panoramic views across the agricultural fields are provided from adjacent the adjacent
road network.

13) Requires substantial energy consumption.

Substantial energy consumption is not anticipated.  Emergency generators will provide
power for sustaining pumping capacity at the respective reservoirs should a power
shortage or outage occur.
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PRE-ASSESSMENT LETTER 



945 Makaiwa Street, Hon., HI  96816 | Phone:  808-732-8602 | Fax:  808-356-1914 | Mobile: 808-748-1529 

Environmental Planning Solutions, LLC

October 22, 2014 
 
 
Board of Water Supply 
City & County of Honolulu 
630 S. Beretania St. 
Hon., HI  96813 

Dear Consulted Party: 

Subject:   Pre-Assessment Consultation Regarding Galbraith Estate Diversified Agriculture 
Reservoirs Project, Tax Map Key No. 6-5-002:010 proposed 3 MG (Kaukonuhua Road - Larry 
Jefts); 7-1-001:002 proposed 3 MG (corner of Kaukonahua Road/Kamehameha Highway and 
Kamananui Road); 7-1-001:005 proposed 3 MG and 10 MG, Wahiawa, Oahu, Hawai i 
 

The State of Hawai i’ Agribusiness Development Corporation (ADC) is proposing farm land 
preparation and construction of four reservoirs:  three (3) 3 MG reservoirs, and a 10 MG 
reservoir on the former pineapple fields known as the former Galbraith Estate property in 
Wahiawa, Central Oahu. A Project Location Map is enclosed for your reference.  ADC’s 
agricultural land preparation is to support diversified crop production to supply fresh produce 
to local markets and businesses serving Hawai i’s residents.  The need for an HRS Chapter 343 
Environmental Assessment (EA) is triggered by the use of State of Hawai i owned land. 
Technical studies to include an Archaeological Inventory Survey (AIS), Cultural Impact 
Assessment (CIA), Traffic Impact Analysis Report (TIAR), and Biological Resource Impact 
Assessment will be prepared in conjunction with the environmental assessment.  The State of 
Hawai i Department of Agriculture (HDOA) is the accepting authority for this environmental 
assessment. 

As part of the Environmental Assessment process, w e  a r e  seeking your input in 
identifying potential environmental impacts and regulatory compliance requirements within 
your jurisdiction associated with the proposed action.   

We are requesting any written comments and/or information with respect to your area(s) of 
concern. Please send your written comments to the following by November 22, 2014: 

Colette Sakoda 
Environmental Planning Solutions, LLC 
945 Makaiwa Street 
Honolulu, Hawai‘i 96816 

Please send a copy of your comments to:  
Mr. Scott Enright, Chair 
Department of Agriculture 
State of Hawai i 
1428 So. King Street 
Honolulu, Hawai`i 96814 



945 Makaiwa Street, Hon., HI  96816 | Phone:  808-732-8602 | Fax:  808-356-1914 | Mobile: 808-748-1529 

October 22, 2014
Page 2

Thank you for participating in the planning stages of this important project.  If you have any 
questions or need clarification, please contact me at (808) 748-1529. 

Sincerely, 

Colette Sakoda  
Environmental Planning Solutions, LLC 

Enclosure: Location Map 
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From: Liu, Rouen <rouen.liu@hawaiianelectric.com>
To: 'sakodacolette@aol.com' <sakodacolette@aol.com>
Cc: 'hdoa.info@hawaii.gov' <hdoa.info@hawaii.gov>

Subject: FW: Pre-Assessment consultation for Galbraith Estate Diversified Agriculture Reservoirs Project
Date: Fri, Nov 21, 2014 5:02 pm

Dear Ms. Sakoda,

Thank you for the opportunity to comment on the subject project.  Hawaiian Electric Company has no objection to the
project.  Should HECO have existing easements and facilities on the subject property, we will need continued access
for maintenance of our facilities.

We appreciate your efforts to keep us apprised of the subject project in the planning process.  As the proposed
Diversified Agriculture Reservoirs project come to fruition, please continue to keep us informed.  Further along in the
design, we will be better able to evaluate the effects on our system facilities.

If you have any questions, please call me at 543-7245.

Sincerely,

Rouen Q. W. Liu

Permits Engineer

Cc: Mr. Scott Enright (HDOA)

______________________________________________

CONFIDENTIALITY NOTICE: This e-mail message, including any attachments, is for the sole use of the intended
recipient(s) and may contain confidential and/or privileged information. Any unauthorized review, use, copying,
disclosure or distribution is prohibited. If you are not the intended recipient, please contact the sender immediately by
reply e-mail and destroy the original message and all copies.

FW: Pre-Assessment consultation for Galbraith Estate Diversified Agricu... https://mail.aol.com/38848-916/aol-6/en-us/mail/PrintMessage.aspx

1 of 1 11/21/2014 5:21 PM
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1. INTRODUCTION 
Environmental Planning Solutions, LLC tasked SWCA Environmental Consultants (SWCA) to conduct a 
biological resource assessment to support the environmental assessment (EA) for the proposed Galbraith 
Estate Diversified Agriculture project. Environmental Planning Solutions, LLC has been selected by 
Akinaka & Associates to prepare the EA for the State’s Agribusiness Development Corporation’s 
agricultural operation plan according to Hawaiʻi Revised Statutes (HRS), Chapter 195D, as amended. 
This plan includes construction of four reservoirs (three 3–million gallon [MG] reservoirs and one 10-MG 
reservoir) and associated infrastructure improvements (e.g., pipes and pumps) to support the anticipated 
diversified agricultural crop production in Wahiawā, Island of Oʻahu. This report summarizes the findings 
of the survey conducted by SWCA botanists and biologists on October 17, 2014. The objectives of the 
terrestrial survey were as follows:  
 

1. Conduct a 2-day survey to identify the dominant vascular plant species and vegetation 
communities observed in the project area. Areas most likely to harbor native plants (e.g., gulches, 
steep slopes, pits, and rocky outcrops) were more intensively surveyed. 
 

2. Conduct a 1-day survey to document terrestrial fauna (birds, mammals, reptiles, amphibians, and 
large insects) in the project area. 
 

3. Prepare a report describing the terrestrial flora and fauna in the project area based on available 
literature and SWCA’s surveys. The report includes an assessment of potential impacts to these 
resources as a result of the project and recommendations regarding measures to minimize or 
avoid impacts to these resources. 

2. DESCRIPTION OF THE PROJECT AREA 

2.1. Location and Vicinity 
The project area is located in the former pineapple fields known as the Galbraith Estate property in 
Wahiawā on the central portion of Oʻahu Island (Figure 1). The project area encompasses four non-
contiguous reservoir sites, ranging from 1.52 to 8.73 acres (0.61 to 3.53 hectares [ha]) in size. Elevations 
in the project area range from 935 feet to 985 feet (285–300 meters [m]) above sea level. The terrain is 
mostly flat.  

One of the proposed 3-MG reservoirs (Reservoir Site #1) is located at Tax Map Key (TMK) 6-5-002:010 
north of Kaukonahua Road (Figure 2). Another 3-MG reservoir (Reservoir Site #2) is located at TMK 7-
1-001:002 just southwest of the corner of Kaukonahua Road and Kamehameha Highway (Highway 99 or 
Kamananui Road). The third 3-MG reservoir (Reservoir Site #3) and the 10-MG reservoir (Reservoir Site 
#4) are within TMK 7-1-001:005; these sites are north of Kamehameha Highway (Highway 80) and 
southeast of Saipan Drive (see Figure 2). All reservoirs will be constructed below existing grade to 
approximately 15 feet (4.6 m) in depth and uncovered. The bases and inner slopes will be lined with 
woven HDPE Polypropylene fabric pond liner and the impounding berm engineered at 2:1 slope. The 
project area does not include the associated infrastructure improvements because the engineering and 
irrigation designs for these features have not been finalized.  

Agricultural operations in the project area were discontinued in 2007. All four reservoir sites were cleared 
roughly 1 year prior to this biological survey. Notable land uses in the vicinity include Whitmore Village, 
Wahiawā town, Poamoho Camp, Schofield Barracks Military Reservation, and Dole Plantation. 
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Figure 1. Project area location. 
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Figure 2. Four reservoir sites. 
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2.2. Hydrology 
Mean annual rainfall for this area is approximately 40.5 inches (1,030 millimeters [mm]). Rainfall is 
typically highest in December–January and lowest in June–August (Giambelluca et al. 2013). The closest 
rainfall gages to the site indicated above-average rainfall for 2014 through the end of October (National 
Oceanic and Atmospheric Administration/National Weather Service, Weather Forecast Office Honolulu 
2014). 

 

3. METHODS 
SWCA conducted a review of available scientific and technical literature regarding natural resources in 
and near the project area. This literature review encompassed a thorough search of refereed scientific 
journals, technical journals, and reports; EAs and environmental impact statements; relevant government 
documents; and unpublished data that provide insight into the natural history and ecology of the area. 
SWCA also reviewed available geospatial data, aerial photographs, and topographic maps of the project 
area. 

A field reconnaissance of the project area was conducted by one SWCA botanist and one SWCA wildlife 
biologist on October 17, 2014. 

3.1. Flora 
A pedestrian botanical survey was conducted in the project area to document all vascular plant species 
and vegetation communities. Areas more likely to support native plants (e.g., rocky outcrops and shady 
areas) were more intensively examined. 

Plants recorded during the survey are indicative of the season (“rainy” versus “dry”) and the 
environmental conditions at the time of the survey. It is likely that additional surveys conducted at a 
different time of the year would result in minor variations in the species and abundances of plants 
observed. 

3.2. Fauna 
Fauna surveys consisted of a pedestrian survey in the morning hours (before 11:00 am), when wildlife 
was most likely to be active. All birds, mammals, reptiles, amphibians, and insect species seen or heard 
were noted. Visual and auditory observations were included in the survey. 

Due to the lack of trees in the project area, field surveys for the endangered Hawaiian hoary bat or 
‘ōpe‘ape‘a (Lasiurus cinereus semotus) were not conducted, and no bat detectors were deployed; 
however, areas of suitable habitat for foraging and roosting were noted when present.  

 

4. RESULTS 
No state or federally listed threatened, endangered, or candidate plant species were observed in the project 
area during the survey. The project area does not contain critical habitat for threatened or endangered 
species.  
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4.1. Flora 
No state or federally listed endangered, threatened, or candidate plant species, or rare native Hawaiian 
plant species were observed in the project area. In all, 39 plant species were recorded in the project area 
during the survey. Of these, only one—‘uhaloa (Waltheria indica)—is native to the Hawaiian Islands. 
This indigenous species is common in disturbed areas throughout the archipelago (Wagner et al. 1999). 
Appendix A provides a list of all plant species observed by SWCA biologists in the project area during 
the survey.  

4.1.1. Reservoir Site #1 

Reservoir Site #1 has the lowest plant diversity compared to the other sites. The predominant species is 
Guinea grass (Urochloa maxima) less than 3 feet (0.9 m) tall (Figure 3). Morning glory (Ipomoea 
obscura), castor bean (Ricinus communis), Neonotonia wightii, and Spanish needle (Bidens alba) are 
widely scattered throughout this site. 

4.1.2. Reservoir Site #2 

This reservoir site is also dominated by Guinea grass (Figure 4); however, more plant species were seen 
here, as compared to the other sites. Kī nehe (Bidens pilosa), sourgrass (Digitaria insularis), and morning 
glory are common throughout the site, and wild bean (Macroptilium lathyroides) is locally abundant 
within the northern portion. Other herbaceous species that are scattered sparsely throughout the area or 
occurring in a few small patches include Natal redtop (Melinis repens), Spanish needle, fuzzy rattlepod 
(Crotalaria incana), hairy horseweed (Conyza bonariensis), and Neonotonia wightii. Tree seedlings that 
are present but uncommon at the site include African tulip tree (Spathodea campanulata), Christmas 
berry (Schinus terebinthifolius), and guava (Psidium guajava). 

4.1.3. Reservoir Site #3 

A lack of vegetation and presence of berms indicate this site had been recently cleared (Figure 5). 
Morning glory and Spanish needle are the most common species. Other scattered species include Guinea 
grass, sourgrass, pua nānā honua (Solanum mauritianum), and narrow-leaved plantain (Plantago 
lanceolata). 

4.1.4. Reservoir Site #4 

This site is dominated by Guinea grass (Figure 6). Hairypod cowpea (Vigna luteola) and morning glory 
are also common. Several small shrubs and tree seedlings are scattered sparsely throughout the area 
including fiddlewood (Citharexylum caudatum), Christmas berry, pua nānā honua, African tulip tree, and 
guava. Sourgrass and ‘uhaloa are present but uncommon.  
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Figure 3. Reservoir Site #1. 

 

 
Figure 4. Reservoir Site #2. 
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Figure 5. Reservoir Site #3. 

 
Figure 6. Reservoir Site #4. 
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4.2. Fauna 

4.2.1.  Avifauna 

The bird species observed in the project area are those typically found in disturbed, lowland areas of 
Oʻahu. In all, 17 species were documented (Table 1). One species of migrant shorebird—the Pacific 
golden-plover (Pluvialis fulva)—was seen foraging at all sites except Site #2. All other bird species 
observed are introduced species common to developed areas.  

Table 1.  Birds Observed by SWCA in the Project Area and Vicinity 

Common Name Scientific Name Status MBTA 

Cattle egret Bubulcus ibis NN X 

Chestnut mannikin Lonchura atricapilla NN  

Common myna Acridotheres tristis NN  

Common waxbill Estrilda astrild NN  

Eurasian skylark Alauda arvensis NN X 

Gray francolin Francolinus pondicerianus NN  

House finch Haemorhous mexicanus NN X 

Japanese white-eye Zosterops japonicus NN  

Northern cardinal Cardinalis cardinalis NN X 

Pacific golden-plover Pluvialis fulva M X 

Red avadavat Padda oryzivora NN  

Red-vented bulbul Pycnonotus cafer NN  

Red-whiskered bulbul Pycnonotus jocosus NN  

Ring-necked pheasant Phasianus colchius NN  

Rose-ringed parakeet Psittacula krameri NN  

Spotted dove Streptopelia chinensis NN  

Zebra dove Geopelia striata NN  

Total species 17  

Status: NN = non-native permanent resident; M = migrant. 

MBTA = Migratory Bird Treaty Act 

4.2.2. Hawaiian Hoary Bat 

Surveys for Hawaiian hoary bats were not conducted, but any areas of suitable habitat for roosting and 
foraging were noted during the survey. Hawaiian hoary bats forage in open, wooded, and linear habitats 
with a wide range of vegetation types. These animals are insectivores and are regularly observed foraging 
over streams, reservoirs, and wetlands up to 300 feet (100 m) offshore (U.S. Department of Agriculture 
2009). It is possible that the Hawaiian hoary bat could occasionally fly through or forage in the open 
habitat prevalent within the project sites.  

Hawaiian hoary bats typically roost in dense canopy foliage or in subcanopy (when canopy is sparse) with 
open access for launching into flight (personal communication, Frank Bonaccorso, U.S. Geological 
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Survey). No large tree species were observed in the project area during the survey, likely as a result of 
recent disturbance. Therefore, Hawaiian hoary bats are not expected to currently roost on site. 

4.2.3.  Other Mammals 

No mammals were seen during the survey; however, dogs (Canis familiaris) and cats (Felis catus) are 
likely to enter the project area from nearby residences. Other mammals that can be expected on site 
include mice (Mus musculus), rats (Rattus spp.), and mongoose (Herpestes javanicus). 

4.2.4. Reptiles and Amphibians 

No reptiles or amphibians were seen during the survey. None of the terrestrial reptiles or amphibians in 
Hawai‘i are native to the islands. 

4.2.5. Invertebrates 

Four introduced insect taxa were observed during the survey: the gulf fritillary (Agraulis vanillae), the 
honey bee (Apis mellifera), hoverflies (Family: Syrphidae), and ladybugs (Family: Coccinellidae). An 
unknown dragonfly species was also observed.  

5. DISCUSSION AND RECOMMENDATIONS 

5.1. Flora 
No threatened or endangered plants were found during the reconnaissance survey. Nearly all of the plant 
species seen during the survey are not native to Hawaiʻi, and the one native species present is common 
throughout the Hawaiian Islands. Therefore, the proposed project is not expected to have a significant, 
adverse impact on botanical resources.  

SWCA recommends that native Hawaiian plants be employed for landscaping around the project area to 
the maximum extent possible. Potential native species that may be appropriate for landscaping at the 
proposed project area include ‘a‘ali‘i (Dodonaea viscosa), alahe‘e (Psydrax odorata), and O‘ahu sedge 
(Carex wahuensis).  

Additional information on selecting appropriate (non-invasive) plants for landscaping or revegetation can 
be obtained from the following websites:  

 http://www.nativeplants.Hawaii.edu/ 
 http://www.plantpono.org/non-invasive-plants.php  
 http://www.hear.org/alternativestoinvasives/pdfs/mcaac_hpwra_a2i_list.pdf 
 http://www.hear.org/oisc/oahuearlydetectionproject/pdfs/oedposterwhatnottoplant.pdf  

5.2. Fauna  

5.2.1. Federally Listed Species 

Waterbirds 

No federally or state listed Hawaiian waterbirds, or suitable nesting or foraging habitat, were documented 
within the project area or immediate vicinity during the survey. However, the four reservoir sites could 
create standing water habitat for four endangered waterbird species: the Hawaiian coot or ʻalae keʻokeʻo 
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(Fulica alai), Hawaiian gallinule or ʻalae ʻula (Gallinula galeata sandvicensis), Hawaiian stilt or aeʻo 
(Himantopus mexicanus knudseni), and Hawaiian duck or koloa maoli (Anas wyvilliana). 

Habitat types used by the Hawaiian duck include natural and human-made lowland wetlands, flooded 
grasslands, river valleys, mountain streams, montane pools, forest swamplands, aquaculture ponds, and 
agricultural areas (Engilis et al. 2002; Hawaii Audubon Society 2005; USFWS 2011). The Hawaiian duck 
is the least likely to be attracted to the site given pure Hawaiian ducks are not considered common on 
O‘ahu (USFWS 2011), and are more likely to use stream sites.  

Hawaiian coots prefer freshwater ponds or wetlands, brackish wetlands, and human-made impoundments. 
They forage in water less than 12 inches (30 centimeters [cm]) deep, and nest in open water with 
emergent aquatic vegetation or heavy stands of grass (Brisbin et al. 2002; Schwartz and Schwartz 1949; 
USFWS 2011). Hawaiian coots may use the reservoirs for foraging and loafing, and grassy reservoir 
berms may also be used by this species (if present) for foraging and loafing. Emergent vegetation, or 
vegetation growing along the reservoir berms, may provide nesting habitat for Hawaiian coots.  

Hawaiian gallinules favor freshwater areas with dense stands of emergent vegetation near open water, 
slightly emergent vegetation mats, and water depths of less than 3.3 feet (1 m). They nest on open ground, 
wet meadows, and on banks of waterways, and in emergent vegetation over water. Their nesting areas 
typically have standing water less than 24 inches (60 cm) deep (Bannor and Kiviat 2002; USFWS 2011). 
Hawaiian gallinules may only be attracted to reservoirs if sufficient vegetation is present. 

Hawaiian stilt could also be present in any areas with shallow water. Hawaiian stilts mostly use open 
wetland habitats with minimal vegetative cover and water depths of less than 9.4 inches (24 cm), as well 
as tidal mudflats (Robinson et al. 1999). Hawaiian stilts are highly mobile and may be attracted to the 
reservoirs if shallow water is present, particularly if the reservoir berms provide a gently sloping gradient.  

Most Hawaiian waterbirds nest in areas in which the birds are offered some measure of protection from 
predators. Although predation would be an indirect effect, and the waterbirds would be exposed to the 
same types of predation risk at any of their current nesting sites, it may negatively affect the population if 
individual pairs do nest in areas where they may be exposed to higher levels of predation and, thus, lead 
to lower reproductive and survival rates.  

The following measures are recommended in order to avoid and minimize impacts to listed waterbirds as 
a result of the project: 
 

 If a nest is discovered, work should cease within 100 feet (30.5 m), and U.S. Fish and Wildlife 
Service should be contacted as soon as possible. Work should begin only after chicks/ducklings 
have fledged or left the area.  

 If an endangered Hawaiian waterbird is found in the area during on-going activities, then all 
activities within 100 feet (30.5 m) of the bird should cease, and the bird should also not be 
approached. Work may continue after the bird leaves the area of its own accord.  

 The reservoirs should be enclosed by, at least, a 4-foot (1.2 m) chain-link fence. This will keep 
out trespassers and dogs.  

 The reservoirs should be kept free of emergent vegetation, which could be an important attractant 
for waterbirds. Vegetation along the berms and adjacent areas should be kept as low as possible, 
which will discourage waterbirds from nesting. None of these species are likely to nest in open 
areas lacking some taller vegetation. 
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Waterbirds are most vulnerable to predation when nesting, thus, vegetation management aimed to keep 
vegetation low will negate most or all risk associated with predation. Implementing the measures related 
to construction will result in avoidance of impacts during construction.  

Nēnē 

The endangered Hawaiian goose or nēnē (Branta sandvicensis) could also occasionally be attracted to the 
reservoirs. Nēnē have recently been recorded traversing between the Mililani Agricultural Park and golf 
course and the Kahuku/North Shore area (although in small numbers). The nēnē is adapted to a terrestrial 
and largely non-migratory lifestyle in the Hawaiian Islands, with negligible dependence on freshwater 
habitat. Nēnē use various habitat types including beach strand, shrubland, grasslands to lava rock (Banko 
1988; Banko et al. 1999). For nesting, they require adequate shrub cover. Although water is not necessary 
for nesting, it may be used if available (USFWS 2004). Hydroseeding can attract nēnē to feed. 

The following measures are recommended to avoid and minimize impacts to nēnē: 

 If an endangered nēnē is found in the area during on-going activities, then all activities within 100 
feet (30.5 m) of the bird should cease, and the bird should not be approached. Work may continue 
after the bird leaves the area of its own accord.  

 The reservoirs should be enclosed by, at least, a 4-foot chain-link fence. This will keep out 
trespassers and dogs.  

 Vegetation along the berms and adjacent areas should be kept as low as possible, which will 
discourage nēnē from nesting. Nēnē require sufficient shrub cover for nesting, and vegetation 
control measures will preclude nesting of this species. 

Nēnē are most vulnerable to predation when nesting, thus, vegetation management aimed to keep 
vegetation low will negate most or all risk associated with predation. Implementing the measures related 
to construction will result in avoidance of impacts during construction. 

Hawaiian hoary bats  

Hawaiian hoary bats are known to occur on O‘ahu in native, non-native, agricultural, and developed 
landscapes (U.S. Department of Agriculture 2009; U.S. Fish and Wildlife Service [USFWS] 1998). No 
large trees were observed during the survey, although small tree seedlings were seen. Given current site 
conditions, the chances of adversely affecting Hawaiian hoary bats as a result of the proposed project are 
likely small; however, the creation of water features known to be used for foraging, as well as the 
potential for trees to grow at the site prior to construction, will increase the potential for Hawaiian hoary 
bats to be present or fly through the area. If trees are to be cut as a result of the project, direct impacts to 
bats would occur only if a juvenile bat that is too small to fly, but too large to be carried by a parent were 
present in a tree that was cut down.  

 The following measures are recommended as conservative impact avoidance measures:  
 

 Any fences that are erected as part of the project should have barbless top-strand wire to prevent 
entanglements of the Hawaiian hoary bat on barbed wire. No fences in the project area were 
observed with barbed wire during the survey; however, if fences are constructed around any of 
the reservoirs (as currently proposed), the top strand of barbed wire should be removed or 
replaced with barbless wire. 

 No trees taller than 15 feet (4.6 m) should be trimmed or removed as a result of this project 
between June 1 and September 15, when juvenile bats that are not yet capable of flying may be 
roosting in the trees. 
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Implementation of these guidelines, which have been promulgated by the USFWS (1998), is expected to 
result in the avoidance of all direct impacts to Hawaiian hoary bats. 

5.2.2. Migratory Bird Treaty Act  

SWCA observed five bird species federally protected under the Migratory Bird Treaty Act during this 
survey. Only the Pacific golden-plover is considered a native migratory bird species in Hawai‘i. It is one 
of the most common wintering migrants throughout the Pacific Basin (Pyle and Pyle 2009). Construction 
at the site may temporarily displace some of these bird species, but long-term impacts are not expected. 
These birds (likely limited to a few individuals) are expected to find suitable foraging habitat at nearby 
areas. The temporary displacement of these individuals in the project area is not expected to affect an 
individual’s survival or the overall species’ populations.  
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Appendix A: Checklist of Plants Observed at the Proposed Galbraith 
Estate Diversified Agricultural Project Area on October 17, 2014 

The following checklist is an inventory of plant species observed by SWCA botanists on October 17, 
2014, during the survey of the proposed Galbraith Estate Diversified Agriculture project area. The plant 
names are arranged alphabetically by family and then by species into two groups: Monocots and Dicots. 
The taxonomy and nomenclature of the flowering plants are in accordance with Wagner et al. (1999), 
Wagner and Herbst (2003), and Staples and Herbst (2005). Recent name changes are those recorded in 
Wagner et al. (2012).  
 
Status: 

E: Endemic = Native only to the Hawaiian Islands 
I: Indigenous = Native to the Hawaiian Islands and elsewhere 
P: Polynesian = Introduced by Polynesians 
X: Introduced/alien = Brought to the Hawaiian Islands by humans, intentionally or accidentally, 

after Western contact (i.e., James Cook’s arrival in the islands in 1778) 
 

Scientific Name Common and  Hawaiian Name(s) Status 
MONOCOTS   
   
POACEAE   

 Cenchrus echinatus L. common sandbur X 
 Cynodon dactylon (L.) Pers. Bermuda grass X 
 Digitaria insularis (L.) Mez ex Ekman sourgrass X 
 Eleusine indica (L.) Gaertn. wiregrass X 
 Melinis repens (Willd.) Zizka Natal redtop, Natal grass X 
 Paspalum dilatatum Poir. Dallis grass X 
 Urochloa maxima (Jacq.) R. D. Webster Guinea grass X 

   
DICOTS   
   
ACANTHACEAE   

 Justicia betonica L. white shrimp plant, squirrel’s-tail X 
   
ANACARDIACEAE   

 Schinus terebinthifolius Raddi Christmas berry X 
   
ARALIACEAE   

 Schefflera actinophylla (Endl.) Harms octopus tree X 
   
ASTERACEAE   

Ageratina adenophora (Spreng.) R.M.King & 
H.Rob. Maui pāmakani X 

Bidens alba (L.) DC. var. radiata (Sch.Bip.) 
Ballard ex Melchert Spanish needle, beggartick X 



 

A-2 
 

Scientific Name Common and  Hawaiian Name(s) Status 
Bidens pilosa L. kī, kī nehe X 
Calyptocarpus vialis Less. ----  
Conyza bonariensis (L.) Cronq. hairy horseweed X 
Emilia fosbergii Nicolson pualele X 
Tridax procumbens L. coat buttons X 

   
BIGNONIACEAE   

Spathodea campanulata P.Beauv. African tulip tree X 
   
CONVOLVULACEAE   

Ipomoea obscura (L.) Ker Gawl. morning glory X 
   
CUCURBITACEAE   

Momordica charantia L. balsam pear, bitter melon X 
   
EUPHORBIACEAE   

Ricinus communis L. castor bean X 
   
FABACEAE   

Chamaecrista nictitans (L.) Moench partridge pea X 
Crotalaria incana L. fuzzy rattlepod X 
Falcataria moluccana (Miq.) Barneby & 
J.W.Grimes albizia X 

Indigofera spicata Forssk. creeping indigo X 
Indigofera suffruticosa Mill. indigo, ‘inikō X 
Macroptilium lathyroides (L.) Urb. wild bean, cow pea X 
Mimosa pudica L. sensitive plant X 
Neonotonia wightii (Wight & Arn.) Lackey ---- X 
Vigna luteola (Jacq.) Benth. hairypod cowpea X 

   
MALVACEAE   

Sida ciliaris L. ---- X 
   
MELASTOMATACEAE   

Clidemia hirta (L.) D.Don var. hirta Koster's curse X 
   
MELIACEAE   

Melia azedarach L. chinaberry, pride-of-India X 
   
MYRTACEAE   

Psidium guajava L. guava X 



 

A-3 
 

Scientific Name Common and  Hawaiian Name(s) Status 
   
PLANTAGINACEAE   

Plantago lanceolata L. narrow-leaved or English plantain X 
   
SOLANACEAE   

Solanum mauritianum Scop. pua nānā honua X 
   
STERCULIACEAE   

Waltheria indica L. ‘uhaloa I 
   
VERBENACEAE   

Citharexylum caudatum L. fiddlewood X 
Lantana camara L. lantana X 
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