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PREFACE 
 

This Final Environmental Assessment (EA) has been prepared pursuant to Chapter 343, 
Hawaii Revised Statutes, and Title 11, Chapter 200, Administrative Rules, Department of 
Health, State of Hawaii.  Proposed is an agency action by the City & County of Honolulu, 
Board of Water Supply (BWS) to develop three wildland firefighting portable dip tank sites 
for the use by the Honolulu Fire Department (HFD).  The sites are proposed in Makaha, 
Lualualei and Palehua on the island of Oahu.  The preparation of this Final EA arises 
from the use of State and County lands and funds.   
 
The term “wildland fire” refers to any uncontrolled fire in combustible vegetation that 
occurs in the countryside or wilderness area.  Such wildland fires regularly occur in 
seasonally dry areas throughout Oahu.  Helicopters are often used by HFD to combat 
wildland fires.  Buckets hanging below helicopters on long cables are used to transport 
and drop water onto fires in remote locations.  The helicopter pilots fill the buckets by 
“dipping” them into water bodies such as the ocean, pond, open reservoir, or a portable 
dip tank. 
 
The distance between a dip tank location and a wildland fire determines how frequently 
water drops can be made.  Therefore, HFD attempts to set up the portable dip tank at a 
location reasonably close to a wildland fire and where water is available from a fire 
hydrant.  For helicopters to safely operate, these temporary dip tank sites must also be in 
a large open area, such as a park or school field that are not always available.  In 
addition, the collapsible polypropylene dip tank requires a flat level surface on which to 
be setup.  
 
Given these criteria, such locations are difficult to find.  Therefore, BWS is proposing to 
develop three permanent wildland firefighting dip tank pad sites near areas prone to 
wildland fires.  The dip tank sites will facilitate a quicker response time and more effective 
firefighting capability in the event of a wildland fire. 
 
The size of the dip tank sites vary, but will include an emergency landing area for the 
helicopter, an unobstructed takeoff flight path into the prevailing wind, roadway access, 
water line extension for the water connection, and other accessory improvements.  The 
15-foot diameter, polypropylene buoywall dip tanks are collapsible, with 5-foot high walls 
providing an operational volume of approximately 3,000 gallons.  The dip tanks require a 
20-foot by 20-foot (400 square feet) level, hard surface pad (either concrete or asphalt) 
for its foundation.  When the dip tanks are not in use, they will be collapsed and stored 
off-site at HFD Facilities. 
 
The notice of availability for the Draft EA was published in the Office of Environmental 
Quality Control’s (OEQC) September 23, 2011 issue of The Environmental Notice.  The 
30-day public comment period was from September 23, 2011 to October 22, 2011. 
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SUMMARY 
 
Proposing Agency:   Board of Water Supply 

City & County of Honolulu 
630 South Beretania Street 
Honolulu, Hawaii  96843 
Contact:  Mr. Rian Adachi 

 
EA Preparer:    Wilson Okamoto Corporation 

1907 South Beretania Street, Suite 400 
Honolulu, Hawaii  96826 
Contact:  Ms. Tracy Fukuda 

 
Project Location:   Makaha, Waianae District, Oahu, Hawaii 

Lualualei, Waianae District, Oahu, Hawaii 
Palehua, Ewa District, Oahu, Hawaii 

 
Tax Map Key:    Makaha Site: 8-4-002: 011 

Lualualei Site: 8-6-003: 075 
Palehua Site: 9-2-003: 088 

 
Area:     Makaha Site: 14,000 Square Feet (0.31 acres) 

Lualualei Site: 55,000 Square Feet (1.25 acres) 
Palehua Site: 5,000 Square Feet (0.10 acres) 

 
Recorded Fee Owner:  Makaha Site: Board of Water Supply 

Lualualei Site: Department of Hawaiian Homelands  
Palehua Site: Edmond C. Olson Trust (Private) 

 
Existing Land Use: Makaha Site: Booster Station, Water Shaft and 

Reservoirs 
Lualualei Site: Vacant and Undeveloped 
Palehua Site: Cattle Grazing  

 
State Land Use 
Classification:    Makaha Site: Urban and Conservation 

Lualualei Site: Agricultural 
Palehua Site: Urban 

 
Waianae Sustainable  
Communities Plan 
Land Use Map:   Makaha Site: Rural 

Lualualei Site: Preservation 
 
Ewa Development Plan 
Land Use Map:   Palehua Site: Urban 
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SUMMARY (continued) 
 
Zoning Designation: Makaha Site: P-1 Restricted Preservation and  

  Country 
Lualualei Site: Restricted Agricultural (AG-1) 
Palehua Site: General Preservation (P-2) 

 
Proposed Action:   Develop three wildland fire dip tank sites for use by  

the Honolulu Fire Department (HFD). 
 
Impacts:    No significant impacts are anticipated.  The project 

will allow HFD to facilitate a quicker response time 
and more effective firefighting capability in the 
event of a wildland fire. 

 
Permits Required: The following is a list of permits and approvals, 

which may be required prior to construction of the 
proposed projects: 

 
State of Hawaii 

 
Department of Health 

• National Pollutant Discharge Elimination 
System (NPDES) General Permits for Storm 
Water Associated with Construction 
Activities, Construction Dewatering, 
Hydrotesting Water 

• Noise Variance 
 
Department of Land and Natural Resources 

• Site Plan Approval 
 
City and County of Honolulu 

• Building Permit 
• Excavation Permit 
• Grading, Grubbing and Stockpiling Permit 
• Street Usage Permit 

 
Agencies Consulted During 
Draft EA Process:   Federal 

United States Army Corps of Engineers 
U.S. Fish and Wildlife Service 

 
     State 
     Department of Accounting and General Services 

Department of Agricultural 
     Department of Business, Economic Development  

and Tourism 
     Department of Hawaiian Home Lands 
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SUMMARY (continued) 
 
     Department of Health 
     Department of Land and Natural Resources (DLNR) 
     DLNR, Historic Preservation Division 
     Department of Transportation 
     Office of Hawaiian Affairs 
     University of Hawaii Environmental Center 
 
     City & County of Honolulu 
     Department of Design and Construction 

Department of Facility Maintenance 
Department of Parks and Recreation 
Department of Planning and Permitting 

     Department of Transportation Services 
     Fire Department 
     Police Department 
      
     Makakilo/Kapolei Neighborhood Board No. 34 
     Waianae Neighborhood Board No. 24 
      

Elected Officials 
Representative Jo Jordan 
Representative Karen L. Awana 
Representative Sharon E. Har 
Senator Maile S.L. Shimabukuro 
Senator Mike Gabbard 
 
Councilmember Nestor Garcia 
Councilmember Tom Berg 
 

     Other 
     Verizon Hawaii 
     Hawaiian Electric Company, Inc. 
     Hawaiian Telcom 
     Edmund C. Olson Trust 
     Makaha Valley Towers 
     Makaha Valley Plantation 
     Makaha Resort and Golf Club 
 
     Hawaii State Library 

Waianae Public Library 
Kapolei Public Library 



 
  Portable Dip Tanks for Wildland Firefighting 
Preface  Project 

S-4 

This page intentionally left blank. 
 



 
Portable Dip Tanks for Wildland Firefighting  Chapter 1 
Project  Introduction and Project Description 

1-1 

1. INTRODUCTION AND PROJECT DESCRIPTION 

1.1 Introduction 
To combat wildland fires, Board of Water Supply (BWS) is proposing to develop three 
permanent wildland firefighting dip tank pad sites near areas prone to wildland fires.  The 
distance between a dip tank location and a wildland fire determines how frequently water 
drops can be made on a fire.  These dip tank sites will facilitate a quicker response time 
and more effective firefighting capability in the event of a wildland fire. 
 
The 15-foot diameter, polypropylene buoywall dip tanks are collapsible, with 5-foot high 
walls providing an operational volume of approximately 3,000 gallons.  The dip tanks 
require a 20-foot by 20-foot (400 square feet) level, hard surface pad for its foundation.    
 
The size of the dip tank sites vary, but will include an emergency landing area for a 
helicopter, an unobstructed takeoff flight path into the prevailing wind, roadway access, 
water line extension for the water connection, and other accessory improvements. 

1.2 Project Location 

1.2.1 Makaha Site 
The project site is located in Makaha, within the Waianae District on the island of Oahu 
(See Figure 1-1), immediately north of Makaha Golf Course.  The project site will occupy 
approximately 14,000 square feet (0.31 acres) of Tax Map Key (TMK):  8-4-002: 011, 
which is owned by BWS (See Figure 1-2).  The project site is located at an elevation of 
approximately 200 feet above mean sea level (msl).  Vehicular access to the project site 
is via a driveway off of Kili Drive. 

1.2.2 Lualualei Site 
The project site is located in Lualualei, within the Waianae District of Leeward Oahu (See 
Figure 1-3).  The project site is located on the north edge of Lualualei Homesteads, 
immediately north of the intersection of Paheehee Road and Kuwale Road on the south 
side of Paheehee Ridge in Lualualei Valley.  Paheehee and Kuwale Roads are under the 
jurisdiction of the Department of Land and Natural Resources (DLNR) and the City and 
County of Honolulu (C&CH), respectively.  The project site and access road 
improvements will cover approximately 55,000 square feet (1.25 acres) of land.  The pad 
site itself will comprise a portion of TMK: 8-6-003: 075, which is owned by the State 
Department of Hawaiian Home Lands (DHHL) (See Figure 1-4).  Vehicular access to the 
pad site will be via the dirt road portions of Paheehee and Kuwale Roads which will be 
improved to accommodate HFD vehicles. The project site is located at an elevation of 
approximately 200 feet above msl.  BWS will obtain the required easement from DHHL 
and approval from DLNR and the C&CH for the roadway improvements. 

1.2.3 Palehua Site 
The project area is located in Palehua, within the Ewa District of Leeward Oahu (see 
Figure 1-5).  The project site lies just north and northeast of Palehua Road, just southeast 
of a BWS water tank on the west ridge of Kaloi Gulch in the upper Makakilo/Palehua 
area.  The project site will occupy approximately 5,000 square feet (0.10 acres) of TMK: 
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9-2-003: 088, which is privately owned by Edmond C. Olson Trust (See Figure 1-6).  The 
project site is located at an elevation of approximately 1,200 feet above msl.  Vehicular 
access to the project is via a driveway off of Umena Street.  BWS will obtain the required 
easement from Edmond C. Olson Trust. 

1.3 Existing and Surrounding Land Uses 

1.3.1 Makaha Site 
The parcel is surrounded by undeveloped land, with Makaha Golf Course located 
immediately to the south across from Kili Drive.  Makaha Valley Towers and Makaha 
Valley Plantation are located less than a half mile to the east (See Figure 1-7).  The 
project site is located in heavily vegetated area, adjacent to BWS’s Makaha 242 
reservoirs, Makaha Booster No. 1, and Makaha Shaft (see Figure 1-8).  The access road 
to the reservoirs bounds the project area on the east side.   

1.3.2 Lualualei Site 
The parcel is undeveloped and surrounded by residences and agricultural farms 
immediately to the south, Paheehee Ridge to the north, and Lualualei Naval Reservation 
approximately ½ mile to the east (See Figure 1-9).  The project site consists of kiawe 
trees, koa haole, and exotic grasses (see Figure 1-10). 

1.3.3 Palehua Site 
The current landowner uses the parcel for cattle grazing.  The area north of the project 
site is undeveloped, while the Makakilo residential subdivision is located immediately to 
the south (See Figure 1-11).  The BWS has their Makakilo 1230 Reservoir located on 
their own property (TMK 9-2-03: 068) and is adjacent to the project site (see Figure 1-12).   

1.4 Project Need 
Wildland fires regularly occur in seasonally dry areas throughout Oahu.  Historical data 
from HFD shows a total of 6,537 wildland fires islandwide over the past 10 ½ years.  
Approximately 58 percent have occurred in the Battalion 4 area of responsibility which 
extends from Ewa to Kaena Point (See Table 1-1).  For the past year and a half, this area 
has accounted for close to 50 percent of the wildland fires.  Therefore, to combat these 
wildland fires, BWS is proposing to develop three permanent wildland firefighting dip tank 
pad sites  in this area which is more prone to wildland fires.  The dip tank sites will 
facilitate a quicker response time and more effective firefighting capability in the event of 
a wildland fire.   
 
The distance between a dip tank location and a wildland fire determines the frequency 
water drops can be made.  Therefore, HFD attempts to set up the portable dip tanks at 
locations reasonably close to a wildland fire and where water is available from a fire 
hydrant.  For helicopters to safely operate, these temporary dip tank sites must also be in 
a large open area.  In addition, the collapsible polypropylene dip tank requires a flat level 
surface on which to be setup.    
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Table 1-1 

Honolulu Fire Department:  2001 – 2011 Wildland Fire Incident Count by Battalion 
BATTALION 

YEAR 1 2 3 4 5 TOTAL 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011* 

28 

55 

59 

18 

49 

42 

29 

19 

39 

26 

7 

32 

33 

67 

22 

54 

39 

32 

35 

37 

49 

23 

65 

64 

79 

36 

50 

41 

57 

44 

46 

64 

19 

306 

321 

536 

385 

654 

364 

404 

219 

294 

255 

64 

146 

121 

224 

100 

168 

121 

140 

82 

106 

139 

29 

577 
594 
965 
561 
975 
607 
662 
399 
522 
533 
142 

TOTAL: 371 423 565 3802 1376 6537 
%AGE: 5.7% 6.5% 8.6% 58.2% 21.0% 100.0% 

*  2011 data from January 1, 2011 to July 31, 2011 

Source:  Honolulu Fire Department, July 2011 

1.5 Project Description 
The City & County of Honolulu, Board of Water Supply (BWS) proposes to develop three 
permanent wildland firefighting portable dip tank sites for the use by the Honolulu Fire 
Department (HFD).   
 
The 15-foot diameter, polypropylene buoywall dip tanks are collapsible, with 5-foot high 
walls providing an operational volume of approximately 3,000 gallons.  The dip tanks 
require a 20-foot by 20-foot (400 square feet) level, hard surface pad (either concrete or 
asphalt) for its foundation.   A water connection (standpipe) will be installed for filling the 
dip tank with water.  When the dip tanks are not in use, they will be collapsed and stored 
off-site at HFD facilities.  After a firefighting operation, the remaining water in the dip tank 
(up to 1,500 gallons) will be disposed of on-site. 
 
The dip tank sites will include an emergency landing area for a helicopter, an 
unobstructed takeoff flight path into the prevailing wind, roadway access, water line 
extension for the water connection, and other accessory improvements.   
 
The Makaha Site will encompass approximately 14,000 square feet and consist of an 
access driveway and 20 foot by 20 foot concrete pad (See Figure 1-13).   
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The Lualualei Site will encompass approximately 55,000 square feet and consist of 
paving the existing dirt access road and 65 foot by 65 foot concrete pad (See Figures 1-
14A and 1-14B).  However, at this time, only the pad area is anticipated to be constructed 
with the access road remaining as a dirt road.  A future construction or maintenance 
project will be undertaken to improve the road and surface conditions. 
 
The Palehua Site will encompass approximately 5,000 square feet and consist of a 30 
foot by 50 foot concrete pad and 10 foot by 50 foot pavement strip (See Figure 1-15). 
 
Depending on fire conditions, the HFD may add to the dip tank water PHOS-CHEK® WD 
881 Class A Foam (Class A fire retardant), a foam forming additive designed to fight fires.  
Extensive laboratory and field testing under EPA protocols has shown the product to be 
non-toxic, biodegradable in water and exhibits no sign of causing adverse impacts to 
biota.  HFD uses retardant according to manufacturer specifications and anticipates no 
adverse impacts.   

1.6 Project Schedule and Cost 
At present, BWS has determined the Makaha and Palehua sites will probably be 
constructed first with Lualualei last.  Upon approval of the required permits the expected 
duration of construction will be up to three months for each site.  Table 1-2 summarizes 
the estimated construction cost for each site.  BWS anticipates construction to start mid 
2012. 
 

Table 1-2 
Estimated Construction Cost Summary 

Name of Site Estimated Construction Cost 
Makaha Site $  115,000.00 
Lualualei Site 
  Pad 
  Access Road 

 
$  140,000.00 
$  207,000.00 

Palehua Site $   67,000.00 
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2. DESCRIPTION OF THE EXISTING ENVIRONMENT, IMPACTS AND 
MITIGATION MEASURES 

The following is a description of the existing environment, assessment of potential 
impacts and proposed measures to mitigate potential adverse impacts resulting from the 
proposed project. 

2.1 Climate 
Makaha and Lualualei Sites:  The climate of Waianae is generally hot and dry along the 
coastal areas and in the lower sections of the valleys.  Cooler and wetter conditions 
prevail in the upper sections of the valleys and on up into the Waianae Mountains.  The 
average annual rainfall ranges from less than 20 inches along the coast to more than 75 
inches near the summit of Mount Kaala. 
 
Palehua Site:  The climate of Makakilo is generally uniform.  Average temperatures are 
relatively constant ranging from 70 degrees Fahrenheit during the coolest month to 76 
degrees Fahrenheit during the warmest month.  Prevailing winds are the northeasterly 
trade winds.  The average rainfall is approximately 3-4 inches during dryer months and 
approximately 5-6 inches during wetter months (R.M. Towill Corporation, 2009). 
 

Impacts and Mitigation Measures 
No significant impacts on climate in the three project areas are anticipated.  The 
proposed project will not affect temperatures, wind, or rainfall levels at the project 
sites; however, replacing dense vegetation on the project sites with a concrete pad 
will alter the microclimate of the site.  

2.2 Geology and Topography 
The island of Oahu is a volcanic doublet formed by the Waianae range to the west and 
the younger Koolau Range to the east. Both are remnants of great shield volcanoes, but 
the term “range” indicates that they have lost most of the original shield outlines and are 
now long narrow ridges shaped largely by erosion.   
 
The Waianae Mountain Range is composed of three groups of lavas erupted in Tertiary 
time from three rift zones.  The exposed part of the oldest lava is nearly 2,000 feet thick 
and consists largely of thin-bedded pahoehoe.  The middle lavas are separated from the 
first series in most places by an angular unconformity and talus breccia, and in a few 
places by an erosional unconformity.  The middle basalts are about 2,000 feet thick and 
closely resemble the lower ones, except that the later beds contain more aa.  The upper 
lavas are about 2,300 feet thick and are mostly massive aa alkalic lavas issued from 
large cinder cones.   
 
Makaha Site:  The project site is located at the base of the north ridge of Makaha Valley.  
The project site consists of gently sloping rocky talus slope of alluvium and colluvium.  
Elevations within the project area range from 80 – 360 feet above mean sea level (msl).  
Moderate to steep sloping terrain exists immediately outside the northern portion of the 
project area. 
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Lualualei Site:  The north side of the project area is located on the lower slopes of 
Paheehee Ridge as it ascends from approximately 160-foot elevation at the southwest 
end of the project area to 180 feet on the north side.  Paheehee Ridge is an isolated 
mass of rhyodacite formed of flows of the Waianae shield volcano (Macdonald et al. 
1983).  Paheehee Ridge separates Waianae Valley and Waianae Ahupuaa to the 
northwest from Lualualei Valley and Lualualei Ahupuaa to the southeast.  The project 
area is roughly level ascending gently to the north.  The slope of the ridge becomes 
significantly steeper just to the north. 
 
Palehua Site:  The project site is located on the southwestern slopes of the Waianae 
Mountain Range.  The project area slopes moderately upward to the northwest along the 
southwest ridge of Kaloi Gulch.  Elevations within the project area ranged from 
approximately 1,140-1,200 feet above mean sea level (MSL). 
 

Impact and Mitigation Measures 
No significant impact on the geology or overall topography of the three project sites 
is anticipated during the construction and operation of the proposed facilities.   
 
The proposed project will result in some alteration of the topography within the 
project sites; however, any impacts on drainage patterns will be minimal, as all 
three sites are surrounded by vegetation.   
 
Construction of the proposed facilities will require grading activities and excavation 
for the concrete pad and roadbed/driveway.  Graded and excavated areas will be 
built over, backfilled, or revegetated. 

2.3 Soils 
The U.S. Department of Agriculture Natural Resources Conservation Service (1972) 
surveyed and classified soils on all of the major Hawaiian Islands.  
 
The Detailed Land Classification – Island of Oahu published by the University of Hawaii 
Land Study Bureau (1972) evaluates the quality of productive capacity of certain lands on 
Oahu for selected crops and overall suitability in agricultural use.  A five class productivity 
rating system was established with “A” representing the highest productivity and “E” the 
lowest.   
 
The Agricultural Lands of Importance in the State of Hawaii (ALISH) Map, prepared by 
the State Department of Agriculture, classifies lands into three categories: 1) prime 
agricultural land, 2) unique agricultural land, and 3) other important agricultural land. 
 
Makaha Site:  The project site consists of “Rock Land” (rRK) (See Figure 2-1).   
 
Rock Land (rRK) is made up of areas where exposed rock covers 25 to 90 percent of the 
surface.  Rock Land is characterized by very shallow soils and rock outcrops, mainly 
basalt and andesite.  This land type is nearly level to very steep.  Elevations range from 
nearly sea level to more than 6,000 feet.  The land is used for pasture, wildlife habitat and 
water supply and the natural post-contact vegetation at lower elevations consist of kiawe, 
klu, pili grass, Japanese tea, and koa haole. 
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The project site has a LSB rating “E” and is not considered ALISH. 
 
Lualualei Site:  The project site consists of Lualualei extremely stony clay (LPE) (See 
Figure 2-2).   
 
Lualualei extremely stony clay (LPE) occurs on talus slopes on Oahu and Kauai.  
Lualualei extremely stony clay is a very dark grayish brown clay soil with slow 
permeability and medium to rapid run-off.  Lualualei extremely stony clay slopes range is 
3 to 35 percent, but in most places the soil is moderately sloping to steep.  It is 
impractical to cultivate this soil unless the stones are removed. 
 
The project site has a LSB rating “E” and is not considered ALISH. 
 
Palehua Site:  The project site consists of Mahana silty clay loam (McD2), 12 to 20 
percent slopes, eroded on the southwest side and Mahana-Badland complex (MBL) on 
the northeast Kaloi Gulch side (See Figure 2-3). 
 
Mahana silty clay loam (McD2) occurs on uplands on the islands of Oahu and Kauai.  
These soils are developed in volcanic ash.  Mahana silty clay loam slopes range from 12 
to 20 percent.  Most of the surface layer has been removed by erosion, runoff is rapid, 
and the erosion hazard is very severe.  These soils are used for sugarcane, pineapple, 
and pasture.   
 
Mahana-Badland Complex (MBL) consists of 40 to 70 percent Mahana soils and 30 to 60 
percent Badland.  Mahana-Badland Complex slopes are moderately steep to very steep, 
runoff is medium to very rapid, and the erosion hazard is moderate to very severe.  
These soils are used for pasture. 
 
The project site does not have a LSB rating and is classified as “other important 
agricultural land.” 
 

Impacts and Mitigation Measures 
No significant impact on soils at each of the project sites are anticipated with the 
construction and operation of the proposed project.  Excavation and grading 
activities associated with construction will be regulated by the City and County’s 
grading ordinance and the National Pollutant Discharge Elimination system 
(NPDES) Permit requirements administered by the DOH.  Discharge into State 
receiving waters is not anticipated as a result of the proposed project and therefore 
an NPDES permit would not be required.  However, if one is needed, separate 
Notice of Intent forms for each type of discharge will be submitted at least 30 
calendar days prior to the start of discharge activity. 
 
A NPDES General Permit for Storm Water Associated with Construction Activities 
will be required should the area of soil disturbance from activities such as clearing, 
grubbing, grading, and stockpiling be in excess of one (1) contiguous acre.  The 
permit requires compliance with a Best Management Practices (BMP) plan which, 
in turn, requires compliance with City ordinances pertaining to grading, grubbing, 
stockpiling, soil erosion, and sedimentation.  Other erosion and sediment control 
mitigative measures may include appropriately stockpiling materials on-site to 
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prevent runoff, covering or stabilizing topsoil stockpiles, use of sediment basins and 
sediment traps, and establishing revegetation or landscaping as early as possible 
on completed areas.   Following construction, exposed soils will be built over, 
backfilled, or revegetated. 
 
The proposed project will comply with HAR, Chapters 11-54 and 11-55, as 
applicable. 

2.4 Hydrology 

2.4.1 Ground Water 
The State Commission on Water Resource Management (CWRM) divides the island’s 
ground water into aquifer sector areas and aquifer system areas.  Aquifer sector areas 
generally define large geological boundaries, such as rift zones, unconformities, or valley 
fills that separate areas of different water levels.  Aquifer system areas are more 
specifically defined by ground water hydraulic continuity.   
 
Makaha Site:  The project site is situated within the Waianae Aquifer Sector Area (303) 
which is comprised of five Aquifer System Areas identified as Keaau, Makaha, Waianae, 
Lualualei, and Nanakuli.  The project site is located within the Makaha Aquifer System 
(30304) which yields 3 million gallons a day (mgd) (CWRM, 2008).  The aquifer is 
predominantly composed of basal ground water contained in the Waianae volcanic 
series.  The aquifer is fed by rainfall occurring in the Waianae mountain range, which 
infiltrates into surface soils to supply the basal ground water.  Coralline caprock acts as 
barrier between the ground surface and the basaltic aquifer (Gray, 1996). 
 
Lualualei Site:  The project site is also located within the Waianae Aquifer Sector Area 
(303).  The project site is located within the Lualualei Aquifer System (30302) which 
yields 4 mgd (CWRM, 2008).  The aquifer consists of basal ground water contained in the 
Waianae volcanic series.  The aquifer is fed by rainfall occurring in the Waianae 
mountain range, which infiltrates into surface soils to supply the basal ground water.  
Coralline caprock acts as barrier between the ground surface and the basaltic aquifer 
(Gray, 1996).   
 
Palehua Site:  The project site is located within the Pearl Harbor Aquifer Sector Area 
(302) which is comprised of six Aquifer System Areas identified as Waimalu, Waipahu-
Waiawa, and Ewa-Kunia.  The project site is located within the Ewa-Kunia Aquifer 
System (30204) area which yields 16 mgd (CWRM, 2008).  The aquifer consists of basal 
ground waters contained in the Waianae volcanic series.  A thick, effective caprock of 
sediments causes high ground water head (Oceanit, 2007).   
 

Impacts and Mitigation Measures 
No significant impacts to groundwater underlying the project sites are anticipated 
during construction and operation of the proposed project.  Construction activities 
are not likely to introduce to, nor release from the soil any materials which could 
adversely affect groundwater, including groundwater sources for domestic use.  
Similarly, operations entail use of only potable water and the fire retardant foam, 
which as discussed in Section 1.5 will not adversely affect ground water. 
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Construction activities would inevitably involve land-disturbing activities that may 
result in some soil erosion.  Various mitigative measures will be incorporated in the 
project’s design to minimize potential short-term erosion impacts during 
construction activities.  Excavation and grading activities associated with 
construction of the proposed project will be regulated by the City and County’s 
grading ordinance and the NPDES permit requirements administered by the DOH, 
as discussed previously in Section 2.3. 

2.4.2 Surface Water 
Makaha Site:  There are no natural surface water bodies on the project parcel nor project 
site.  Makaha Stream is a perennial stream located south, approximately 0.2 miles from 
the project site, as shown in Figure 1-1.  Makaha Stream begins in the Waianae 
Mountains and flows southwest through Makaha Valley into the Pacific Ocean. 
 
Lualualei Site:  There are no natural surface water bodies on the project parcel nor 
project site.  Mailiili Stream is a perennial stream located south, approximately 0.2 miles 
from the project site.  Mailiili Stream begins in the Waianae Mountains and flows 
southwest into the Pacific Ocean.  Kaupuni Stream is a perennial stream located north, 
approximately 0.5 miles from the project site.  Kaupuni Stream begins in the Waianae 
Mountains and flows southwest into the Pacific Ocean. 
 
Palehua Site:  There are no natural surface water bodies on the project parcel nor 
project site.  Barbers Point Stream is an intermittent stream located west, approximately 
0.1 miles from the project site.  Barbers Point Stream begins in the Waianae Mountains 
and flows south into the Pacific Ocean.  Kaloi Gulch Stream is an intermittent stream 
located east, approximately 0.1 miles from the project site.  Kaloi Gulch Stream begins in 
the Waianae Mountains and flows southeast into the Pacific Ocean.  
 

Impact and Mitigation Measures 
No significant impacts to streams or drainage systems at the project sites are 
anticipated with the construction and operation of the proposed project.  
Construction activities associated with the project would not alter existing streams 
or drainage patterns associated with any perennial streams.  Also, as there are no 
surface water bodies in the project’s vicinity, use of the fire retardant foam will 
also have no adverse impacts. 
 
Construction activities would inevitably involve land-disturbing activities that may 
result in some soil erosion. Various mitigative measures will be incorporated in the 
project’s design to minimize potential short-term erosion impacts during 
construction activities.  Excavation and grading activities associated with 
construction of the proposed project will be regulated by the City and County’s 
grading ordinance and the NPDES permit requirements administered by the DOH, 
as discussed previously in Section 2.3. 

2.4.3 Coastal Waters 
Coastal waters along the Waianae Coast from Makua Beach to the southern end of 
Barbers Point are classified as “A” marine waters by State DOH Administrative Rules, 
Title 11, Chapter 54, “Water Quality Standards.”  Class A marine waters are recognized 
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by DOH with the objective that “their use for recreational purposes and aesthetic 
enjoyment be protected.”  This classification allows other uses that are compatible with 
the protection and propagation of fish, shellfish, and wildlife, and with the recreation in 
and on these waters. 
 

Impacts and Mitigation Measures 
No significant impacts on coastal waters are anticipated as a result of the proposed 
project.  Discharge into State receiving waters is not anticipated as a result of the 
proposed project and therefore an NPDES permit would  not be required.  
However, if one is needed, separate Notice of Intent forms for each type of 
discharge will be submitted at least 30 calendar days prior to the start of discharge 
activity. 
 
During construction, storm runoff has the potential to carry increased amounts of 
sediment into storm drain systems and streams due to erosion of exposed soils.  
This runoff could potentially impact the water quality of nearshore coastal waters in 
the area.  Excavation and grading activities associated with construction of the 
proposed project will be regulated by the City and County’s grading ordinance and 
NPDES permit requirement administered by the DOH, as discussed previously in 
Section 2.3. 
 
Construction materials wastes will be appropriately disposed of and must also be 
prevented from leaching into receiving bodies of water. 
 
The proposed project will comply with HAR, Chapters 11-54 and 11-55, as 
applicable. 

2.5 Flood Hazard 
Makaha Site:  According to the Flood Insurance Rate Map (FIRM), Community Panel 
Number 15003C0185G (revised January 19, 2011), prepared by the Federal Emergency 
Management Agency (FEMA), the project site is within Zone X “areas determined to be 
outside the 0.2% annual chance floodplain” (See Figure 2-4). 
 
Lualualei Site:  According to the Flood Insurance Rate Map (FIRM), Community Panel 
Number 15003C0185G (revised January 11, 2011), prepared by the Federal Emergency 
Management Agency (FEMA), the project site is within Zone D “areas in which flood 
hazards are undetermined, but possible” (no figure provided since flood hazards 
undetermined for the project site). 
 
Palehua Site:  According to the Flood Insurance Rate Map (FIRM), Community Panel 
Number 15003C0302G (panel not printed, 15003CIND0C revised January 19, 2011), 
prepared by the Federal Emergency Management Agency (FEMA), the project site is 
within Zone D “areas in which flood hazards are undetermined, but possible”. 

 
Impacts and Mitigation Measures 
No significant impacts on flood hazards are anticipated as a result of the proposed 
project.  Due to the undeveloped nature of the project sites, development of the 
proposed project will increase the impervious area, but to such a small extent that 
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no impacts are expected.  It should be also noted the National Flood Insurance 
Program does not have any regulations for development in these zones. 

2.6 Flora and Fauna 
Makaha Site:  The project site is a relatively open savannah-like landscape.  Vegetation 
within the project site consists primarily of non-native species including dry, exotic 
grasses with scattered kiawe (Prosopis pallida) trees, klu (Acacia farnesiana), koa haole 
(Leucaena glauca), and uhaloa (Waltheria americana) (Cultural Surveys Hawaii Inc., 
2010). 
 
Domestic feral animals and rodents are assumed to comprise the majority of mammalian 
species inhabiting the area.  Birds associated with the kiawe and lowland vegetation type 
in the area include waxbills, sparrows, bulbuls, pigeons, and doves. 
 
According to U.S. Fish and Wildlife Service (USFWS), there are no threatened or 
endangered species or critical habitat in or near the site (see Appendix E). 
 
Lualualei Site:  Vegetation within the project site consists primarily of non-native species 
including kiawe (Prosopis pallida) trees, koa haole (Leucaena glauca), klu (Acacia 
farnesiana), uhaloa (Waltheria americana) and exotic grasses.  Uhaloa (Waltheria indica) 
was the only native plant observed in the project area (Cultural Surveys Hawaii Inc., 
2010). 
 
Domestic feral animals and rodents are assumed to comprise the majority of mammalian 
species inhabiting the area.  Birds associated with the kiawe and lowland vegetation type 
in the area include waxbills, sparrows, bulbuls, pigeons, and doves. 
 
According to U.S. Fish and Wildlife Service (USFWS), there are no threatened or 
endangered species or critical habitat in or near the site (see Appendix E). 
 
Palehua Site:   The existing vegetation within the project site consists primarily of non-
native species including koa haole (Leucaena leucocephala), kiawe (Prosopis pallida), 
Lantana (Lantana camara), Christmas Berry (Schinus terebinthifolius), and Silk Oak 
(Grevillea robusta). Uhaloa (Waltheria indica) was the only native plant observed in the 
project area (Cultural Surveys Hawaii, Inc., 2011). 
 
Domestic feral animals and rodents are assumed to comprise the majority of mammalian 
species inhabiting the area.  Birds associated with the kiawe and lowland vegetation type 
in the area include waxbills, sparrows, bulbuls, pigeons, and doves.  According to U.S. 
Fish and Wildlife Service (USFWS), there are no threatened or endangered species or 
critical habitat in or near the site (see Appendix E). 
 

Impacts and Mitigation Measures 
There are no rare, threatened, or endangered flora or faunal species located on or 
near the project sites.  Therefore, no significant impacts on floral or faunal 
resources are anticipated.  Furthermore, as discussed in Section 1.5, the use of fire 
retardant foam will have no adverse impacts on flora or faunal resources.     
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2.7 Noise 
Makaha Site:  Ambient noise levels in the project area are generally low.  Noise in the 
vicinity of the project site is predominantly attributable to vehicular traffic along Kili Drive 
and Farrington Highway.  The nearby Makaha Valley Tower and Makaha Valley 
Plantation are noise sensitive uses in the vicinity of the project site. 
 
Lualualei Site:  Ambient noise levels in the project area are generally low.  Noise in the 
vicinity of the project site is predominantly attributable to the agricultural farms.  
Residences and agricultural farms south of the project site are noise sensitive uses in the 
vicinity of the project site.  
 
Palehua Site:  Ambient noise levels in the project area are generally low.  Noise in the 
vicinity of the project site is predominantly attributable to vehicular traffic along nearby 
roadways.  Residences south of the project site are noise sensitive uses in the vicinity of 
the project site. 
 

Impacts and Mitigation Measures 
In the short-term, noise from construction activities will likely be unavoidable during 
the entire construction period.  Development of the proposed project will involve 
excavation, grading and construction of the foundation.  Various construction 
phases of the project may generate significant amounts of noise, which may impact 
nearby residents.   
 
Construction operations will be conducted in compliance with the State DOH 
Administrative Rules, Title 11, Chapter 46, “Community Noise Control” regulations.  
These rules require a noise permit if the noise levels from construction activities are 
expected to exceed the allowable levels stated in Chapter 46 rules.  It shall be the 
contractor’s responsibility to minimize noise by properly maintaining noise mufflers 
and other noise-attenuating equipment, and to maintain noise levels below 
allowable regulatory limits.  Also, the guidelines for the hours of heavy equipment 
operation and noise curfew times as set forth by the State DOH noise control 
regulations must be adhered to. 
 
In the long-term, ambient noise levels in each of the project areas will increase as a 
result of HFD using the dip tank sites during wildland fire events.  These events are 
anticipated to be temporary. 

2.8 Traffic 
Makaha Site:  Vehicular access to the project site is via a driveway off of Kili Drive.  
Traffic generated along Kili Drive due to nearby Makaha Valley Towers and Makaha 
Valley Plantation, and Makaha Resort Golf Club. 
 
Lualualei Site:  Vehicular access to the project site is via a dirt road off of Kuwale Road.  
Traffic generated along Kuwale Road due to residents and agricultural farmers in 
Lualualei Homesteads. 
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Palehua Site:  Vehicular access to the project is via a driveway off of Umena Street.  
Traffic generated along Umena Street due to residents.  

 
Impacts and Mitigation Measures 
In the short-term, construction activities at each of the project sites will generate 
traffic associated with commuting construction workers, delivery of construction 
material, removal of construction wastes, and movement of construction 
equipment.  Associated delays are expected to be intermittent and relatively brief.   
 
If necessary to mitigate potential traffic congestion and delays on nearby roadways, 
traffic control measures will be implemented during construction.  This would 
include restricting the movement of construction vehicles on roadways during peak 
traffic hours to limit the degree of inconvenience to motorists.  It is anticipated that 
all construction-related vehicles will park within the project parcel and/or project site 
and thus, will not affect street parking or traffic flow in the vicinity.   Should the 
proposed project require temporary closure of a traffic lane, parking, etc., on a local 
street, a Street Usage Permit will be required from the Department of 
Transportation Services. 

2.9 Air Quality 
The State DOH operates several ambient air monitoring stations throughout the State.  
The pollutants monitored by the State are generally done on a regional level, and most of 
these stations are located at various sites on the Island of Oahu.  The U.S. 
Environmental Protection Agency (EPA) has set national ambient air quality standards 
(NAAQS) for six criteria pollutants: carbon monoxide, nitrogen dioxide, sulfur dioxide, 
lead, ozone, and particulate matter (PM10 and PM2.5).  Hawaii has also established a state 
ambient air standard for hydrogen sulfide.   
 
To protect the State’s air quality from degradation, the DOH’s Clean Air Branch is 
responsible for regulating and monitoring pollution sources to ensure that the levels of 
criteria pollutants remain well below the state and federal ambient air quality standards.   
 
Air pollution is caused by many different man-made and natural sources. There are 
industrial sources of pollution, such as power plants and refineries; mobile sources, such 
as cars, trucks, and buses; agricultural sources, such as cane burning; and natural 
sources, such as windblown dust and volcanic activity.  In 2009, the state maintained 13 
air monitoring stations on 3 islands.  Most commercial, industrial, and transportation 
activities and their associated air quality effects occur on Oahu, where six of the stations 
are located.  The State DOH’s nearest air quality monitoring stations are located in 
Makaiwa, West Beach and Kapolei.  The three stations combined test for SO2, CO, NO2, 
PM10, and PM2.5.  All three stations were in compliance with State and Federal standards 
(State of Hawaii Department of Health, 2010). 
 
Air quality in the vicinity of all the project sites is generally good with the primary point 
source of emissions from vehicles along nearby roadways.  There are no point sources of 
airborne emissions in the immediate vicinity of the project sites.  While there is no air 
quality monitoring station in the vicinity of the project sites, air quality is assumed to be in 
compliance with State and Federal standards due to the rural character of the area. 
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Under certain wind conditions, ambient air quality in the vicinity of the Makaha and 
Lualualei project sites are occasionally affected by odors emanating from agricultural 
operations. 
 

Impacts and Mitigation Measures 
The proposed project will have short-term construction-related impacts on air 
quality, including the generation of dust and emissions from construction vehicles, 
equipment and commuting construction workers 
 
The construction contractor is responsible for complying with DOH Administrative 
Rules, Title 11, Chapter 60, “Air Pollution Control” regarding air pollution, and in 
particular, fugitive dust and the prohibition of visible dust emissions at property 
boundaries.  Mitigation measures to address short-term impacts include paving 
and/or re-establishment of vegetated areas early in construction, watering of 
unpaved areas, and minimizing construction vehicles during peak traffic periods. 
 
Nevertheless, the properties which are anticipated to be most affected by air quality 
impacts during construction are the residences located in the immediate vicinity of 
the project sites. 
 
In the long-term, operation of the proposed facilities will have no significant impact 
on air quality in the vicinity of the project sites. 

2.10 Archaeological and Historical Resources 
Separate Archaeological Assessment reports consisting of literature reviews and surface 
surveys for the Board of Water Supply Fire Dip Tank Project at the Makaha, Lualualei, 
and Palehua project sites were conducted by Cultural Surveys Hawaii, Inc. (CSH), in 
February 2010 and March 2011, respectively. The results are summarized below and the 
studies are included as Appendices A, B, and C respectively.  
 
The Archaeological Assessments involved: research on historic and archaeological 
background, including search of historic maps, written records, and Land Commission 
Award (LCA) documents, focusing on the specific area with general background on the 
ahupuaa (Hawaiian land division) and district and emphasizes settlement patterns; a 
complete ground survey of the entire project area for the purpose of historic property 
inventory; and consultation with knowledgeable members of the community, requesting 
information on historic properties in the study area. 
 
Makaha Site:  Archaeological data suggest that a significant and rather substantial pre-
contact population once occupied Makaha Valley.  The earliest Hawaiian settlement was 
probably focused along the coast at the mouth of Makaha Stream.  Following this initial 
settlement, exploitation of the surrounding kula lands prompted an expansion into the 
surrounding lower valley.  Subsequently, as the population increased, expansion into the 
upper valley occurred along with the development of loi (irrigated taro fields) fed by 
Makaha Stream.   
 
Increased rainfall in the inland areas of Makaha Valley would have also supported 
seasonal dryland cultivation of crops such as sweet potatoes.  Following the development 
of the extensive agricultural system in the upper valley, the inland areas of Makaha 
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Valley became the focus of settlement, contrary to the typical pre-contact ahupuaa 
settlement pattern of having the population concentrated on the coast.  Associated with 
the inland settlement was the principal heiau of Makaha, Kaneaki Heiau. 
 
By the mid-1800s, the traditional Hawaiian way of life in Makaha was in decline.  The 
sandalwood trade undoubtedly had a negative effect on the Native Hawaiian population 
and the lands that supported them.  LCA of the mid-1800s were located in a cluster along 
Makaha Stream, in the mid-valley area of Makaha Ahupuaa.  The location of the LCA 
cluster corresponds to the aforementioned inland settlement area.   
 
In the early 1900s, the Waianae Sugar Company expanded into Makaha and placed 
large portions of the lower valley under sugar cane cultivation.  Water to irrigate the 
growing plantation was generally supplied by Makaha Stream, with reservoirs and ditches 
constructed to divert, store, and distribute the water to the cane fields.  Little water 
remained for irrigation of taro loi, contributing to the demise of traditional agriculture in 
Makaha and displacement of the native population. 
 
Following the sale of the Waianae Sugar Company in the mid-1930s and the end of 
sugar cultivation in 1946, along with the sale of residential and agricultural lots in the 
coastal areas of Makaha, much of the lands in the lower valley were disturbed by 
development activities, including a hotel, recreational facilities, two golf courses and 
condominiums.   
 
Prior to the widespread land disturbance that occurred in lower Makaha Valley by the late 
1980s, lands in the vicinity of the project area may have contained remnants of traditional 
Hawaiian kula (dryland) agriculture and habitation. Remnants of plantation agriculture, 
including irrigation infrastructure were also located in the project area and vicinity.  
However, based on observations of heavy land disturbance in the project area by 
previous archaeological studies, much of the cultural landscape was likely removed. 
 
A pedestrian inspection of the project area confirmed that there were no surface historic 
properties within the project area.  The project area is a relatively open savannah-like 
landscape of 30-50 cm high dry, exotic grasses with scattered kiawe (Prosopis pallida) 
trees, koa haole (Leucaena glauca), klu (Acacia farnesiana), and ‘uhaloa (Waltheria 
americana) brush.  Ground visibility was generally good.   
 
A small Makaha Booster # 1 facility lies within the project area.  To the southwest is a 
Makaha Shaft facility.  Significant ground disturbance occurred in the context of 
construction of these two buildings. 
 
No archaeological features were observed or are believed to be present in the vicinity of 
the project site. 
 
Lualualei Site:  Prehistorically, land use in Lualualei was greatest at the sea, where 
marine resources were plentiful, and in the mountainous interior, where there was 
sufficient rainfall for agriculture and forest resources.  The intervening lands between the 
sea and the mountains were a dry scrubland.  Although potentially useful for dry land 
agriculture in the wet winter months, it is unlikely that this area would have been largely 
utilized by Native Hawaiians.   
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The settlement pattern prior to Western Contact for this region was likely dispersed 
residences concentrated at the sea and the mountains.  Based on the season and the 
available resources, the resident population most likely used multiple residences, 
perhaps one at the seaside and another mauka, to reduce resource transport time.  It is 
also possible that there existed an informal exchange network where by coastal dwellers 
traded marine resources for the agricultural and forest resources of the inland dwellers.   
 
The population along the Waianae coast may always have been quite low.  The 
immediate vicinity lacked water for cultivation and was proverbial for its poverty.   
 
By the mid 1800s, the traditional Native Hawaiian lifestyle in the valley of Lualualei was in 
decline.  The sandalwood trade undoubtedly had a negative effect on the Native 
Hawaiian population.  Beginning at this time, Lualualei began its cattle ranching period.  
The introduction of sugar plantations brought more foreigners and the Oahu Railway and 
Land Company (OR&L) railroad, which was linked to Waianae in 1895.  Based on the 
paucity of LCA claimed within the area and the early population figures, it appears that 
the Native Hawaiian population was quite low in the latter half of the nineteenth century. 
 
Population numbers slowly increased when homesteading was instituted in the early 
1900s.  Military use of the land began in 1917.  World War II greatly affected the 
landscape of the Waianae coast by placing bunkers, gun emplacements, and barbed wire 
along the waterfront.  Numerous archaeological investigations have taken place within 
Lualualei Valley on the Leeward side of Oahu.  The studies have demonstrated a pattern 
of high intensity land use in only the mauka and makai portions of Lualualei Valley, with a 
relative gap in archaeological remains in the middle sections. 
 
The studies of the mauka portions of the valley identified more than 500 archaeological 
sites, which included well over 1,000 features.  The identified features included 
“alignments, C-shapes, L-shapes, U-shapes, walls, terraces, enclosures, mounds, 
platforms, walled terraces and paved terraces” (Haun 1991; vii).  These features were 
related to habitation, agriculture, rituals, ceremonies, and the procurement and 
manufacture of stone tools. 
 
Extensive evidence of pre-contact Native Hawaiian activity has also been recorded in 
makai sections of the ahupuaa, immediately adjacent to the ocean including seven Native 
Hawaiian burials documented during water system improvements and two cultural layers 
that exhibited charcoal deposits, pit hearts, midden, and artifacts associated with 
prehistoric occupation (Hammatt and Shideler 1991; McDermott and Hammatt 2000). 
 
In contrast to the abundance of traditional Hawaiian sites and features encountered at the 
mauka and makai portions of Lualualei Valley, sites recorded during the studies in the 
central section of Lualualei Valley are relatively minimal in number and are generally of 
post-contact origin.  Pre-contact Hawaiian sites in this area consist of trails, lithic scatters, 
and temporary habitation sites, pointing to the intermittent use of the central portion of 
Lualualei Valley.  The lack of traditional Hawaiian sites in these areas may reflect not only 
a general disuse during pre-contact times, but also the extensive disturbance of this area 
by historic ranching, sugar agriculture, and U.S. Military occupation. 
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A pedestrian inspection of the project area confirmed that there were no surface historic 
properties within the project area.  The project area is a relatively open savannah-like 
landscape of 30-50 cm high dry, exotic grasses with scattered kiawe (Prosopis pallida) 
trees, koa haole (Leucaena glauca), klu (Acacia farnesiana), and uhaloa (Waltheria 
americana) brush.  Ground visibility was generally good. 
 
No archaeological features were observed or are believed to be present in the vicinity of 
the project site. 
 
Palehua Site:  Historical background research of Honouliuli Ahupuaa indicated that pre-
contact settlement of the ahupuaa would have been centered around the rich cultivated 
lands of Honouliuli ili for extensive wetland taro cultivation and abundant coastal 
resources.  The extensive limestone plain would also include recurrent use habitations for 
fishermen and gatherers, and sometimes gardeners.  The upland dry forest areas would 
be used for hunting and gathering of forest resources, but likely not for widespread 
permanent settlement.  In the intermediate area between the limestone plain and the 
upland forests, in the vicinity of the study area, indigenous Hawaiian activities would have 
been limited to dry land agriculture within gulches or near springs, and mauka/makai 
transportation routes (i.e. trails) and associated temporary shelters. 
 
By 1920, the lands of Honouliuli were used primarily for commercial sugar cane 
cultivation and ranching (Frierson 1972:18).  Much of the mauka lands in western 
Honouliuli, including ridges and deep gulches, were unsuitable for commercial sugar 
cultivation and remained pasture land for grazing livestock.  Historic maps indicate a 
general lack of any significant development within the vicinity of the present project area 
into the 1940s suggesting that the lands were unsuitable for commercial sugar cane 
cultivation and were utilized as pasture land for grazing livestock.  Modest constructions 
in the vicinity included Palehua Road, allowing access to the uplands of western 
Honouliuli, as well as plantation irrigation infrastructure.   
 
Previous archaeological research in the vicinity of the study area has identified numerous 
pre-contact sites including: habitation structures (temporary and permanent) and 
agricultural features (terrace and mounds).  Of particular interest are three pre-contact 
sites (SIHP No. -2600, -2601, & -2602) located within Kaloi Gulch.  All three sites were 
determined to be related to erosion control and water management and suggest that in 
the past water was fairly abundant within the study area.   
 
Historic archaeological sites identified in the vicinity of the study area include Plantation 
Era infrastructure (ditches, flumes, clearing mounds, etc.) related to the Ewa Plantation 
Company and Oahu Sugar Company, walls and fences attributed to the Campbell Ranch, 
and industrial quarry infrastructure (rock crusher, concrete platforms and structures, etc.). 
 
Based on background research, expected finds in the vicinity of the project area are likely 
to include both pre-contact and historic archaeological sites.  Pre-contact archaeological 
sites may include: dry land agricultural sites, including planting mounds and terraces in 
the vicinity of springs or drainage gulches; habitation sites, including enclosures and 
platforms; trail markers (ahu); religious sites (heiau), including enclosures, terraces, 
platforms, and/or upright stones located on prominent hills or other significant locations.  
Historic archaeological sites may include: ranch related structures, including walls, 
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fences, maintained springs, and water tunnels; irrigation infrastructure, including ditches 
and flumes related to the Ewa Plantation Company and Oahu Sugar Company; or 
industrial quarry infrastructure. 
 
A pedestrian inspection of the project area confirmed that there were no surface historic 
properties located within the project area.  The project area is a relatively open 
savannah-like landscape of short exotic grasses with scattered kiawe (Prosopis pallida) 
trees, koa haole (Leucaena glauca), klu (Acacia farnesiana), and ‘uhaloa (Waltheria 
americana) brush.  Ground visibility was generally very good to excellent.  Particular 
attention was directed toward any areas of exposed rocks including in particular an area 
of the “Mahana-Badland complex” present in the northeast portion of the project area.  
No indications of traditional Hawaiian occupation were observed.   
 
Remnants of ranching infrastructure were observed including fences and a remnant of a 
former water storage tank.  Some of the ranching infrastructure appears quite new.  
Some of the ranching infrastructure appears to be a mixture of older and newer fence 
posts with what appears to be adaptive re-use of older fence posts through re-location.  
Some of the ranching infrastructure appears to be in remnant condition lacking integrity of 
function.  None of the ranching infrastructure seems likely to be pre-twentieth century and 
while some of the posts were certainly quite weathered it is not clear they are more than 
fifty years old.  With the uncertainty regarding the antiquity of the ranching infrastructure 
and the apparent lack of integrity, and given that the assemblage observed represents a 
very, very small portion of the ranching infrastructure believed to be present in the 
southern Waianae Range it was thought to be inappropriate to give a formal site 
designation. 
 
The piece of steel in the study area believed to have been part of a former water tank 
associated primarily with ranching.  Given the lack of geographic context and remnant 
nature of this out-of-context fragment of water tank no formal site designation was 
deemed appropriate. 
 
The current investigation identified a 794 meter (m) long segment of what is believed to 
be the historic Palehua Trail. This trail segment is located approximately 465 m northwest 
of the project area.  The identified trail segment is approximately 1 to 3 m wide and 
consists of a cut into the slope of the hillside on the southwest side of Kaloi Gulch.  The 
down slope edge of the trail is effectively terraced with an alignment of basalt boulders 
one to three courses high, abutting the down slope edge of the trail.  These modifications 
serve to delineate the trail’s path and act as a retaining wall, stabilizing the down slope 
edge of the trail. 
 
Once the trail stops running cross-slope and begins to head down the summit of the 
ridgeline, formal trail modifications (i.e., soil cuts, stone curbing, retaining walls, etc.) 
begin to become sparse until they disappear completely.  There is no clear indication on 
the ground of the trail within 450 m of the present project area.  The trail may always 
have been minimally demarcated on the lower portion of the ridge and appears likely to 
have been cut by construction of a rough road servicing power poles, the construction of 
the large reservoir just upslope and perhaps by pasturage improvements as well. 
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There is no trace of the Palehua Trail within or in the immediate vicinity of the project 
area due to extensive land modifications associated with power line installations, BWS 
infrastructure (i.e., water tank, roads, etc.), and ranching. 
 
A pipeline or aqueduct is noted on a 1953 U.S. Geological Survey map and subsequent 
maps.  A PVC water pipe line on modern supports was observed upslope to the 
northwest of the project area but no evidence of former pipelines was observed in the 
present project area. 
 
No archaeological features were observed or are believed to be present in the vicinity of 
the project site. 
 

Impacts and Mitigation Measures 
No significant impacts on archaeological and historical resources are anticipated 
during construction and operation of the proposed facilities. 
 
Makaha Site:  No historic properties or cultural materials (midden, artifacts, etc.) 
were observed within the project area.   
 
No further historic preservation work is recommended for the proposed fire dip tank 
project at the Makaha project site.  SHPD concurred with the recommendation (see 
Appendix A).  Should any significant historic or archaeological resources be found 
during construction activities, all work shall cease within the immediate area and 
SHPD shall be notified immediately. 
 
Lualualei Site:  No historic properties or cultural materials (midden, artifacts, etc.) 
were observed within the project area. 
 
No further historic preservation work is recommended for the proposed fire dip tank 
project at the Lualualei project site.  SHPD concurred with the recommendation 
(see Appendix B).  Should any significant historic or archaeological resources be 
found during construction activities, all work shall cease within the immediate area 
and SHPD shall be notified immediately. 
 
Palehua Site:  No historic properties or cultural materials (midden, artifacts, etc.) 
were observed within the project area.   
 
No further historic preservation work is recommended for the proposed fire dip tank 
project at the Palehua project site.  However, it is recommended that, where 
appropriate with the proposed construction, the modest existing ranching 
infrastructure and aqueduct section be left where they are as part of the legacy of 
land-use.  SHPD concurred with the recommendation (see Appendix C).  Should 
any significant historic or archaeological resources be found during construction 
activities, all work shall cease within the immediate area and SHPD shall be notified 
immediately. 

2.11 Visual Aesthetics 
Makaha and Lualualei Sites:  The project sites are located in Waianae which is 
characterized by a large-scale, bold landscape.  Scenic resources in Waianae include: 
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the ocean; white sand beaches; green valleys; the rugged puu and ridges along the 
coast, including Puu Heleakala, Puu O Hulu, Puu Mailiilii, and Paheehee Ridge; and the 
high peaks of the Waianae Range, including Puu Kaua at 3,127 feet, Puu Kalena at 
3,504 feet, and Mount Kaala, the highest peek in Oahu, at 4,025 feet.   
 
Scenic resources are not immediately visible from Farrington Highway, the main coastal 
roadway.  Along most of the highway, views of the valleys are blocked by residential and 
commercial development, however, significant views of open valley lands, steep-walled 
ridges and mountains can be seen once people leave the highway and turn up into the 
valleys.   
 
The “Coastal View Study” published in 1987 identifies a number of “significant stationary 
views”: from Makaha Beach Park, Mauna Lahilahi Beach Park, Pokai Bay Beach Park, 
and Maili Beach Park.  There are also many significant mauka views, and special views 
from higher elevations looking toward the coast, including views from the scenic overlook 
near Kolekole Pass (City and County of Honolulu Department of Planning and Permitting, 
2000). 
 
The BWS’s Makaha 242 Reservoirs are visible from Farrrington Highway.  The Makaha 
site is located at an elevation approximately 200 feet msl, downslope from the reservoir. 
 
The Lualualei Site is located on the lower slopes of Paheehee Ridge towards the back of 
the valley. 
 
Palehua Site:  The project site is located at an elevation approximately 1,200 feet msl at 
the top of Makakilo Ridge.  Scenic resources in Ewa include: distant views of the 
shoreline from the H-1 Freeway above the Ewa Plain; views of the ocean from Farrington 
Highway between Kahe Point and the boundary of the Waianae Development Plan Area; 
views of the Waianae Mountain Range from H-1 Freeway between Kunia Road and Kaloi 
Gulch and from Kunia Road; views of na puu at Kapolei, Palailai, and Makakilo; mauka 
and makai views; and views of central Honolulu and Diamond Head (City and County of 
Honolulu Planning Department, 2000). 
 
The Palehua Site is located upslope of Umena Street.  The existing BWS Makakilo 
Reservoir is not visible from Umena Street. 
 

Impacts and Mitigation Measures 
No significant impacts on visual resources in the project areas for each of the 
project sites are anticipated as a result of construction and operation of the 
proposed project.  A concrete pad will be constructed on each site, as described in 
Section 1.5, to provide a flat surface for the HFD to temporarily place the 15-foot 
diameter inflatable polypropylene buoywall dip tank to fight wildland fires when they 
occur.  When the dip tanks are not in use, they will be collapsed and stored off-site 
at HFD facilities; therefore, the proposed project will not have a substantial visual 
impact, and will not obstruct existing view planes. 

2.12 Socio-Economics 
Makaha Site:  The project site is situated within the Makaha Census Designated Place 
(CDP).  In 2000, the Makaha CDP had a resident population of 7,753 people with a 
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median age of 30.2 years.  The census identified 8.7 percent of the population being 0-5 
years of age, 17.3 percent being 5-19 years, 63.7 percent being 20-64 years, and 10.3 
percent being 65 years or older.  There were 2,388 households out of which 33.7 percent 
have children under 18 living with them. The 2000 census identified 42.7 percent as 
Asian and 46.2 percent as White. The average household size in Makaha is 3.2 persons.  
A summary of the demographic characteristics in the area can be found in Table 2-1 
(U.S. Census Bureau, 2000).  
 
A mix of land uses can be found in the vicinity of the project area including residential, 
commercial and agricultural activities. Commercial activities in the vicinity of the project 
area are centered in Waianae where numerous retail, office, and other business 
establishments are located. 
 
Lualualei Site:  The project site is situated within the Waianae Census Designated Place 
(CDP.  In 2000, the Waianae CDP had a resident population of 10,506 people with a 
median age of 28.8 years.  The census identified 8.5 percent of the population being 0-5 
years of age, 29.5 percent being 5-19 years, 53.8 percent being 20-64 years, and 8.1 
percent being 65 years or older.  There were 2,595 households out of which 40.5 percent 
have children under 18 living with them. The 2000 census identified 50.4 percent as 
Asian and 36.9 percent as White.  The average household size in Waianae is 2.95 
persons.  A summary of the demographic characteristics in the area can be found in 
Table 2-2 (U.S. Census Bureau, 2000).  
 
A mix of land uses can be found in the vicinity of the project area including residential, 
commercial and agricultural activities. Commercial activities in the vicinity of the project 
area are centered in Waianae where numerous retail, office, and other business 
establishments are located. 
 
Palehua Site:  The project site is situated within the Makakilo City Census Designated 
Place (CDP).  In 2000, the Makakilo City CDP had a resident population of 13,156 people 
with a median age of 35.7 years.  The census identified 8.6 percent of the population 
being 0-5 years of age, 24.3 percent being 5-19 years, 61.1 percent being 20-64 years, 
and 6.1 percent being 65 years or older.  There were 3,898 households out of which 41.1 
percent have children under 18 living with them. The 2000 census identified 55.5 percent 
as Asian and 45.3 percent as White. The average household size in Makakilo City is 29.5 
persons.  A summary of the demographic characteristics in the area can be found in 
Table 2-3 (U.S. Census Bureau, 2000).  
 
A mix of land uses can be found in the vicinity of the project area including residential, 
commercial and agricultural activities. Commercial activities in the vicinity of the project 
area are centered in Kapolei where numerous retail, office, and other business 
establishments are located. 
 

Impacts and Mitigation Measures 
The proposed project will generally have positive social and economic impacts in 
the region.  In the short-term, the project will confer some positive benefits to the 
local economy.  This would include creation of some construction and 
construction support jobs, and generation of State and City tax revenue, 
associated with construction expenditures. 
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In the long-term, the project will provide much needed facilities for the project 
areas to better service fire protection needs. 

2.13 Infrastructure 

2.13.1 Water 
Water service for the City & County of Honolulu is provided by the Board of Water Supply 
(BWS).   
 
Makaha and Lualualei Sites:  The potable water system currently servicing the Waianae 
District consists of six source wells in Makaha, the Makaha shaft, Kamaile Wells, three 
wells in Waianae Valley, the Waianae City and County Tunnel and the Plantation 
Tunnels.  Potable water is also imported from the Pearl Harbor aquifer to supplement the 
District’s needs.  
 
The Makaha project site is located adjacent to BWS’s Makaha 242 reservoirs, Makaha 
Booster No. 1, and Makaha Shaft.  The proposed facility will tap into the BWS Makaha 
242 Water System. 
 
The proposed facility at the Lualualei project site will tap into an existing 8 inch waterline 
located along Kuwale Road. 
 
Palehua Site:  The potable water system currently servicing the Ewa District consists of 
three source wells in Waipahu, the Ewa shaft, Waiawa Wells, three wells in Kunia, and 
the Mililani Wells.  Alternative potable water sources include the Ewa Desalinization 
Plant.  The project site is located adjacent to BWS’s Makakilo 1230 Reservoir.  The 
proposed project will tap into the BWS Makakilo 1230 Water System. 
 

Impacts and Mitigation Measures 
No significant impacts are anticipated on the existing water system in the vicinity 
of the project sites as a result of the construction and operation of the proposed 
project.    The proposed facilities will provide water to HFD during wildland fire 
events. 

2.13.2 Wastewater 
Makaha and Lualualei Sites:  Wastewater for the Waianae district is collected at the 
Waianae Wastewater Treatment Plant (WWTP) located north of Puu Mailiilii and south of 
Waianae Mall.  The treatment plant has been designed for average dry weather flows of 
5.2 mgd with a peak flow of 13.8 mgd.  
 
The major sewer lines generally follow Farrington Highway and the major valley roads, 
with the exception of Lualualei Valley, where the sewer lines do not extend beyond the 
more densely developed coastal zone. 
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Palehua Site:  Wastewater for the Ewa District is collected at the Honouliuli Wastewater 
Treatment Plant (WWTP) located east of Barbers Point Naval Air Station.  The treatment 
plant has the capacity for dry weather flows of 38 mgd. 
 

Impacts and Mitigation Measures 
No significant impacts are anticipated on the existing wastewater systems in the 
vicinity of the project sites as a result of the construction and operation of the 
proposed project.  During design and construction of the proposed project, close 
coordination will be maintained with the respective government agencies and 
utility companies to ensure that the wastewater systems will not be adversely 
impacted and the appropriate services will not be interrupted to adjacent areas. 
 
The proposed project will not generate wastewater nor will it require wastewater 
service. 

2.13.3 Electrical/Communication 
Electrical services for the island of Oahu are provided by Hawaiian Electric Company, 
Inc. (HECO) through a network of underground duct lines and aerial power lines.   
 
Telephone services are provided by Hawaiian Telecom through underground and aerial 
telephone lines are located throughout the island, serving private residential and 
commercial properties.   
 
Cable services are provided by Oceanic Time Warner Cable through underground and 
aerial cable lines are located throughout the island, serving private residential and 
commercial properties.   
 

Impacts and Mitigation Measures 
No significant impacts on the existing electrical and communication systems are 
anticipated as a result of the construction and operation of the proposed project.  
During the design phase of the proposed project, coordination will be undertaken 
with HECO, Hawaiian Telcom, and Oceanic Time Warner Cable to ensure that 
functions of the utilities are not impacted or impeded. 
 
The proposed project will not require electrical service.  Operation of the proposed 
project will not result in a significant increase in energy consumption. 

2.14 Public Services and Facilities 

2.14.1 Police Protection 
Police protection is provided by the Honolulu Police Department which has six district 
stations located in Kalihi, Pearl City, Kapolei, Wahiawa, and Kaneohe and 5 substations 
located in Waianae, Kailua, Kahuku, Waikiki and Chinatown.  The Honolulu Police 
Department is comprised of divided into eight patrol districts, District 1 (Central Honolulu), 
District 2 (Wahiawa / North Shore), District 3 (Pearl City), District 4 (Kailua / Kaneohe / 
Kahuku), District 5 (Kalihi), District 6 (Waikiki), District 7 (East Honolulu), and District 8 
(Kapolei / Waianae).   
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Makaha Site:  The project area is serviced by the Waianae Substation, located at 85-939 
Farrington Highway, approximately 2.9 miles from the project site. 
 
Lualualei Site:  The project area is also serviced by the Waianae Substation, 
approximately 2.4 miles from the project site. 
 
Palehua Site:  The project area is serviced by the Kapolei District Station, located at 
1000 Kamokila Boulevard, approximately 2.75 miles from the project site. 
 

Impacts and Mitigation Measures 
Due to the nature of the proposed projects, significant impacts to police services 
and demand for police services are not anticipated.  

2.14.2 Fire Protection 
Fire protection services for the island of Oahu are provided by the Honolulu Fire 
Department (HFD).  HFD has 44 stations islandwide, consisting of 42 engine companies, 
13 ladder or quint companies, 2 rescue companies, 2 hazardous material companies, 2 
tower companies, 1 fireboat company, 6 tankers, and 2 helicopters.  Also supporting the 
HFD's mission are several personal watercrafts and 3 rescue boats. 
 
Makaha Site:  The project area is serviced by the Waianae Fire Station (Station 26), 
located at 85-645 Farrington Highway, approximately 2.5 miles from the project site. 
 
Lualualei Site:  The project area is also serviced by the Waianae Fire Station (Station 
26), approximately 2.5 miles from the project site. 
 
Palehua Site:  The project area is serviced by the Makakilo Fire Station (Station 35), 
located at 92-885 Makakilo Drive, approximately 1.3 miles from the project site. 
 

Impacts and Mitigation Measures 
Due to the nature of the proposed projects, significant impacts to fire protection 
and demand for fire protection services are not anticipated.  The proposed project 
will have a beneficial impact on fire protection throughout the three project areas 
by allowing HFD to facilitate a quicker response time and more effective 
firefighting capability in the event of a wildland fire. 

2.14.3 Health Care Services 
Makaha and Lualualei Sites:  Health care services in the project area are provided by 
the Hawaii Medical Center West Hospital located at 91-2141 Fort Weaver Road in Ewa 
Beach.  Hawaii Medical Center West provides comprehensive general hospital care for 
residents of Leeward Oahu and the Waianae Coast.  Various medical offices are also 
located in the Waianae area including the Waianae Coast Comprehensive Health Center 
located at 86-260 Farrington Highway in Waianae and Kaiser Permanente’s Nanaikeola 
Clinic located at 87-2116 Farrington Highway in Waianae. 
 
Palehua Site:  Health care services in the project area are also provided by the Hawaii 
Medical Center West Hospital located at 91-2141 Fort Weaver Road in Ewa Beach.  
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Various medical offices are also located in the Kapolei area including Kaiser 
Permanente’s Kapolei Clinic located at 599 Farrington Highway in Kapolei.   
 

Impacts and Mitigation Measures 
Due to the nature of the proposed projects, significant impacts to health care 
services are not expected.   

2.14.4 Public Education Services 
The State Department of Education (DOE) operates 288 public schools in the island of 
Oahu.  The island of Oahu is divided into nine complex-areas.  A “complex” consists of a 
high school and all of the intermediate/middle and elementary schools that flow into it.  A 
“complex-area” consists of two to four complexes.  
 
Makaha Site:  The project area is located within the Waianae complex.  The Waianae 
complex consists of Waianae High School, Waianae Intermediate School, Waianae 
Elementary, Leihoku Elementary, Maili Elementary, and Makaha Elementary.  There are 
also two charter schools, Kamaile Academy Public Charter School and Ka Waihona o ka 
Naauao New Century Public Charter School, in the Waianae complex. 
 
The public library serving the Makaha area is the Waianae Public Library which is part of 
the State of Hawaii Library System. The Waianae Public Library is located at 85-625 
Farrington Highway. 
 
Lualualei Site:  The project site is located also located in the Waianae complex. 
 
The public library serving the Lualualei area is also the Waianae Public Library.  
 
Palehua Site:  The project area is located in the Kapolei complex.  The Kapolei Complex 
consists of Kapolei High School, Kapolei Middle School, Kapolei Elementary School, 
Barbers Point Elementary School, Mauka Lani Elementary School, and Makakilo 
Elementary School. 
 
The public library serving the Kapolei area is the Kapolei Public Library which is part of 
the State of Hawaii Library System. The Kapolei Public Library is located at 1020 
Manawai Street. 
 

Impacts and Mitigation Measures 
Due to the nature of the proposed projects, significant impacts to public education 
services are not expected.   

2.14.5 Recreational Facilities 
Park facilities on Oahu are operated by the State and the County.  The State’s 
Department of Land and Natural Resources Division of State Parks operates 21 parks 
that offer outdoor recreation and heritage resources.  The nearest State park to the 
project sites is Kaena Point State Park which is located at the end of Farrington Highway 
in the Waianae District.   
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The City & County of Honolulu’s Department of Parks & Recreation operates 20 parks in 
the Leeward Oahu area including 13 community parks, 6 neighborhood parks, and one 
beach park.  The County also operates six swimming pools in Leeward Oahu.   
 

Impacts and Mitigation Measures 
Due to the nature of the proposed projects, significant impacts to recreational 
facilities are not expected.   
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3. RELATIONSHIP TO PLANS, POLICIES AND CONTROLS 

The plans and policies relating to the proposed project range from broad program 
guidance to land use controls governing the project sites.  Construction of the proposed 
project is in consonance with the various plans, policies, and regulatory controls as 
discussed below. 

3.1 State of Hawaii 

3.1.1 Hawaii State Plan 
The Hawaii State Plan (Chapter 226, Hawaii Revised Statutes, as amended) provides the 
overall theme, goals, objectives, policies and priority guidelines for statewide planning.  
The Hawaii State Plan also directs the appropriate State agencies to prepare functional 
plans for their respective program areas.  The proposed project supports and is 
consistent with the following State Plan objectives: 
 
§226-26  Objectives and policies for socio-cultural advancement – public safety. 
 (a)(1) Assurance of public safety and adequate protection of life and 

 property 
 (d)(1) Ensure that responsible organizations are in a proper state of 

 readiness to respond to major war-related, natural, or technological 
 disasters and civil disturbances at all times. 

 
Comment:  The proposed project will have a beneficial impact on public health and 
safety (fire protection) in Leeward Oahu, by facilitating a quicker response time and more 
effective firefighting capability in the event of a wildland fire. 

3.1.2 State Land Use District 
The State Land Use Law is intended to preserve, protect, and encourage the 
development of lands in the State for uses which are best suited to the public health and 
welfare of Hawaii’s people.  The Hawaii Land Use Law of Chapter 205, Hawaii Revised 
Statutes (HRS), classifies all lands in the State into four land use districts:  Urban, 
Agricultural, Conservation and Rural.   
 
Makaha Site:  The project site is designated within the Urban and Conservation Districts 
(See Figure 3-1).   
 
Lualualei Site:  The project site is designated within the Agricultural District (See Figure 
3-2). 
 
Palehua Site:  The project site is designated within the Urban District and is a 
permissible use, as previously discussed (See Figure 3-3). 

3.1.3 Conformance to the Conservation District Standards 
Makaha Site:  The project site is located within the Resource (R) subzone.  The objective 
of this subzone is to develop, with proper management, areas to ensure sustained use of 
the natural resources of those areas (HAR §13-5-13).  According to HAR §13-5-24, all
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identified land uses listed in the Protective and Limited subzones also apply to the 
Resource subzone.  
 
According to the State of Hawaii Department of Land and Natural Resources Office of 
Conservation and Coastal Lands (OCCL), there is an existing Conservation District Use 
Permit (CDUP) OA-2389, approved on May 9, 1997, for a storage tank and transmission 
lines (See Appendix D).  The proposed project is an identified land use in the 
Conservation District pursuant to §13-5-24 Identified Land Uses in the Limited Subzone:  
 

L-7  Structures, Accessory 
 

B-1 Construction or placement of structures accessory to an existing 
structure, building, or facility under an existing placement of structures 
accessory to an existing structure, building, or facility under an existing 
conservation district use permit.  Accessory uses shall be allowed only if 
they are consistent with the purpose of the conservation district.   

 
The proposed project at Makaha will require a Site Plan Approval. 

3.1.4 Conformance to the Agricultural District Standards 
Lualualei Site:  The Lualualei site has a LSB rating of E.  According to HRS Chapter 
205-4.5 and 205-5(b) the proposed project is a permissible use within the Agricultural 
District. 
 

(7) Public, private, and quasi-public utility lines and roadways, transformer 
stations, communications equipment buildings, solid waste transfer stations, 
major water storage tanks, and appurtenant small buildings such as booster 
pumping stations, but not including offices or yards for equipment, material, 
vehicle storage, repair or maintenance, or treatment plants, or corporation 
yards, or other like structures. 

3.2 City & County of Honolulu 

3.2.1 City & County of Honolulu General Plan 
The General Plan for the City & County of Honolulu (adopted 1977) was amended by the 
City Council in 1992.  The plan is a statement of the long-range social, economic, 
environmental, and design objectives for the general welfare and prosperity of the people 
of Oahu.  The plan is also a statement of broad policies that facilitate the attainment of 
the objectives of the plan.  Eleven subject areas provide the framework for the City’s 
expression of public policy concerning the needs of the people and functions of 
government.  These areas include population; economic activity; the natural environment; 
housing; transportation and utilities; energy; physical development and urban design; 
public safety; health and education; culture and recreation; and government operations 
and fiscal management.  The relationship of the proposed project to the relevant 
objectives and policies of the General Plan are as follows: 
 
 
 
 



 
Chapter 3  Portable Dip Tanks for Wildland Firefighting 
Relationship to Plans, Policies, and Controls  Project 

3-6 

VIII. Public Safety 
 
Objective B: To protect the people of Oahu and their property against natural 

disasters and other emergencies, traffic and fire hazards, and 
unsafe conditions. 

 
Policy 7:   Provide adequate fire protection and effective fire prevention 

programs. 
 

Comment:  The proposed project will have a beneficial impact on public health and 
safety (fire protection) in Leeward Oahu, by facilitating a quicker response time and more 
effective firefighting capability in the event of a wildland fire. 

3.2.2 Sustainable Communities Plan/Development Plans 
The City & County of Honolulu’s Development/Sustainable Communities Plan (SCP) 
program provides a relatively detailed framework for implementing the objectives and 
policies of the General Plan on an area wide basis.  Eight community-oriented plans have 
been adopted covering the entire island.  Each of the plans is intended to help guide 
public policy, investment, and decision making within their representative region. 

3.2.2.1 Waianae Sustainable Communities Plan 
Makaha Site:  The project site is located within the Waianae SCP area, which extends 
from Nanakuli to Kaena Point (City and County of Honolulu, DPP, July 2000).  The 
Waianae SCP’s vision statement and supporting provisions are oriented to maintaining 
and enhancing the region’s ability to sustain its unique character, current population, 
growing families, rural lifestyle, and economic livelihood, all of which contribute to the 
region’s vitality and future potential. 
 
The project site is located within the rural community boundary.  The rural community 
boundary is established to define, protect, and contain communities in areas which the 
General Plan designates "rural" and which exhibit the physical characteristics of rural 
lifestyles.  The purpose of this boundary is to provide adequate lands for facilities needed 
to support established communities, to protect such communities from more intense land 
uses and patterns of development associated with more urban areas and to protect areas 
outside the boundary for agriculture or other resource or open space values (City and 
County of Honolulu Department of Planning and Permitting, 2000).  
 
The preservation of open space and scenic resources should be a high priority 
consideration for any and all public programs and projects that may affect the coastal 
lands, valleys, and mountains of the Waianae District.  Any proposed project that may be 
planned for coastal, valley, or mountain sites within the Waianae District should include a 
detailed analysis of the project’s potential impact on open spaces and scenic resources. 
 
Lualualei Site:  The project site is also located within the Waianae SCP area.  The 
project site is located within the agricultural boundary.  According to the Waianae SCP, 
the agricultural boundary is established to protect important agricultural lands for their 
economic and open space values, and for their value in helping to give a region its 
identifiable character.   
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The important forest lands of the Waianae District include the steep ridges and the slopes 
and peaks of the Waianae Mountains which form the scenic backdrop of the region.  The 
preservation of these mountain forest lands in their natural state are of great importance 
to the Waianae community.  Guidelines for the preservation of forest lands include 
avoiding or minimizing development and human impacts in areas known to provide 
important habitats for rare species, especially those that are listed as threatened or 
endangered and preventing the introduction of alien plant, mammal, bird, and insect 
species that could compete with, prey upon, or hybridize with native species (City and 
County of Honolulu Department of Planning and Permitting, 2000). 

3.2.2.2 Ewa Development Plan 
The Ewa Development Plan presents a vision for Ewa’s future development consisting of 
conceptual schemes which serve as a policy guide for more detailed zoning maps and 
regulations and for public and private sector investment. 
 
Palehua Site:  The project site is located within the Urban Growth Boundary.  The Urban 
Growth Boundary was drawn to give long-range protection from urbanization for over 
3,000 acres of prime agricultural land and for preservation of open space while providing 
adequate land for urban development. Within the Urban Growth Boundary, significant 
acreage will be retained in open space in parks, wildlife habitats, golf courses, and 
natural and grass-lined drainage ways. Open space provides long range protection for 
diversified agriculture on lands outside the Urban Growth Boundary, protects scenic 
views and provides recreation, defines the boundaries of communities, provide a fire 
safety buffer where developed areas border "wildlands" either in preservation areas 
within the Urban Growth Boundary or in the State Conservation District, and create 
linkages between communities through a network of Greenways along transportation and 
utility corridors and drainage ways.   

3.2.3 Land Use Ordinance and Zoning 
The City & County of Honolulu Land Use Ordinance (LUO) regulates land use in 
accordance with adopted land use policies, including the General Plan and SCPs.  The 
provisions are also referred to as the zoning ordinance.  The LUO presents permitted 
uses and structures, development standards, and height controls for each zoning district 
(City and County of Honolulu, 2003).     
 
Makaha Site:  The project site is zoned P-1 Restricted Preservation District and Country 
District (See Figure 3-4).  The purpose of preservation districts is to preserve and 
manage major open space and recreation lands and lands of scenic and other natural 
resource value.  All uses, structures and development standards within the P-1 Restricted 
Preservation District shall be governed by the appropriate state agencies.  Lands 
designated P-1 are in the State Conservation District and are administered by the DLNR 
Office of Conservation and Coastal Lands.   
 
The purpose of the Country District is to recognize and provide for areas with limited 
potential for agricultural activities but for which the open space or rural quality of 
agricultural lands is desired.  The district is intended to provide for some agricultural 
uses, low density residential development and some supporting services and uses.   
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It is the intent that basic public services and facilities be available to support the district 
but that the full range of urban services at urban standards need not be provided.  The 
Country District would be applied to areas outside the primary and secondary urban 
centers. 
 
Utility installations include accessory uses and structures directly associated with the 
distribution of the utility service, such as, but not limited to: accessory antennas, 
maintenance, repair, equipment, and machine rooms; tool sheds; generators and 
calibration equipment; and accessory offices.  Type A utility installations are permitted in 
Country Districts and are subject to the standards of Article 5 Section 21-5.650.  Type A 
utility installations are those with minor impact on adjacent land uses and include water 
wells and tanks and distribution equipment.   
 
As discussed in Section 3.1.2 the proposed project is permissible use within the 
Conservation District and will require a Site Plan Approval.   
 
Lualualei Site:  The project site is zoned AG-1 Restricted Agricultural District (See 
Figure 3-5).  The purpose of agricultural districts is to maintain a strong agricultural 
economic base, to prevent unnecessary conflicts among incompatible uses, to minimize 
the cost of providing public improvements and services and to manage the rate and 
location of physical development consistent with the city's adopted land use policies.  The 
intent of the AG-1 Restricted Agricultural District is to conserve and protect important 
agricultural lands for the performance of agricultural functions by permitting only those 
uses which perpetuate the retention of these lands in the production of food, feed, forage, 
fiber crops and horticultural plants. 
 
Utility installations include accessory uses and structures directly associated with the 
distribution of the utility service, such as, but not limited to: accessory antennas, 
maintenance, repair, equipment, and machine rooms; tool sheds; generators and 
calibration equipment; and accessory offices.  Type A utility installations are permitted in 
AG-1 Restricted Agricultural Districts and are subject to the standards of Article 5 Section 
21-5.650.  Type A utility installations are those with minor impact on adjacent land uses 
and include water wells and tanks and distribution equipment.   
 
Palehua Site:  The project site is zoned P-2 General Preservation District (See Figure 3-
6).  The P-2 General Preservation District includes lands which have been removed from 
either the State Conservation District or from Federal jurisdiction, lands designated Urban 
by the State, but well-suited to the functions of providing visual relief and contrast to the 
City's built environment or serving as outdoor space for the public's use and enjoyment, 
and areas unsuitable for other uses because of topographical considerations related to 
public health, safety and welfare. 
 
Utility installations include accessory uses and structures directly associated with the 
distribution of the utility service, such as, but not limited to: accessory antennas, 
maintenance, repair, equipment, and machine rooms; tool sheds; generators and 
calibration equipment; and accessory offices.  Type A utility installations are permitted in 
P-2 General Preservation Districts and are subject to the standards of Article 5 Sec. 21-
5.650.  Type A utility installations are those with minor impact on adjacent land uses and 
include water wells and tanks and distribution equipment.   



PR
O

JE
C

T
SI

TE

P-
1

P-
2

R
-1

0

A
-2

A
G

-1

R
-1

0

P-
2

R
-5

R
es

or
t

P-
2

C

C

C A
G

-1

A
G

-2

C

R
-1

0

LE
G

EN
D

M
ak

ah
a

P
ro

je
ct

Si
te

Pa
rc

el
B

ou
nd

ar
y

A-
2

AG
-1

AG
-2

C P-
1

P-
2

R
-1

0
R

es
or

t

Ki
liD

riv
e

Huipu Driv
e

Al
am

ah
ik

u
St

re
et

I
0

75
0

1,
50

0
37

5
Fe

et
1

in
ch

=
75

0
fe

et

W
IL

S
O

N
 O

K
A

M
O

T
O

C
 O

 R
 P

 O
 R

 A
 T

 I 
O

 N
E

N
G

IN
E

E
R

S
 ●

P
LA

N
N

E
R

S
C

IT
Y 

A
N

D
 C

O
U

N
TY

 O
F 

H
O

N
O

LU
LU

 Z
O

N
IN

G
 M

A
P 

- M
A

K
A

H
A 

SI
TE

FI
G

U
R

E

3-
4

Po
rt

ab
le

 D
ip

 T
an

ks
 fo

r W
ild

la
nd

 F
ire

fig
ht

in
g 

Pr
oj

ec
t

W
:\7

97
8-

01
\P

la
nn

in
g\

G
ra

ph
ic

s\
D

E
A

\W
or

ki
ng

M
ap

s

Me
diu

m-
De

ns
ity

 A
pa

rtm
en

t
Re

str
ict

ed
 A

gr
icu

ltu
re

Ge
ne

ra
l A

gr
icu

ltu
re

Co
un

try
Re

str
ict

ed
 P

re
se

rva
tio

n
Ge

ne
ra

l P
re

se
rva

tio
n

Re
sid

en
tia

l
Re

so
rt



PR
O

JE
C

T
SI

TE

A
G

-2

P-
1

F-
1

A
G

-1

C

CC

A
G

-2
A

G
-2

H
A

LE
A

H
I R

D

KANEAKIS
T

KOOLIN
A

ST

KUWALE RD

PA
H

EE
H

EE
R

D

KAPAEKAHIS
T

W
AI

AN
AE

VA
LL

EY
R

D

KAM
AILE

UNU
ST

KUMAIPO
ST

KU
W

A
LE

P
L

KOLEALIILII ST

KA
N

E
IL

IO
S

T

PUNANAULA ST

KU
K

A
IP

L

LE
G

EN
D

Lu
al

ua
le

iP
ro

je
ct

S
ite

Pa
rc

el
B

ou
nd

ar
y

AG
-1

AG
-2

C F-
1

P-
1

I
0

75
0

1,
50

0
37

5
Fe

et
1

in
ch

=
75

0
fe

et

Re
str

ict
ed

 A
gr

icu
ltu

re
Ge

ne
ra

l A
gr

icu
ltu

re
Co

un
try

Fe
de

ra
l a

nd
 M

ilit
ar

y P
re

se
rva

tio
n

Re
str

ict
ed

 P
re

se
rva

tio
n

W
IL

S
O

N
 O

K
A

M
O

T
O

C
 O

 R
 P

 O
 R

 A
 T

 I 
O

 N
E

N
G

IN
E

E
R

S
 ●

P
LA

N
N

E
R

S
C

IT
Y 

A
N

D
 C

O
U

N
TY

 O
F 

H
O

N
O

LU
LU

 Z
O

N
IN

G
 M

A
P 

- L
U

A
LU

A
LE

I S
IT

E

FI
G

U
R

E

3-
5

Po
rt

ab
le

 D
ip

 T
an

ks
 fo

r W
ild

la
nd

 F
ire

fig
ht

in
g 

Pr
oj

ec
t

W
:\7

97
8-

01
\P

la
nn

in
g\

G
ra

ph
ic

s\
D

E
A

\W
or

ki
ng

M
ap

s



A
G

-2

R
-5

P
-2

R
-5

A
G

-1

R
-2

0

P
-2

P
-2

P
-2

A
-1

PALEHUA RD

KIK
AHA S

TKU
AM

U S
T

PALAHIA ST

KO
H

I S
T

HOOKEHA ST

HUNEKAI S
T

UAHANAI S
T

HOAL
II 

ST
U

M
E

N
A 

S
T

IL
IO

H
E

 S
TKOHI PL

HOAL
II 

PL

LIMUKELE ST

H
AU

O
N

E 
ST

KALEO PL

H
O

O
K

O
M

O
 S

T

OPU
AK

II 
PL

WAIKO PL

KUAMU PL

LE
G

EN
D

P
al

eh
ua

 P
ro

je
ct

 S
ite

P
ar

ce
l B

ou
nd

ar
y

A
-1

A
G

-1

A
G

-2

P
-2

R
-5

PR
O

JE
C

T 
SI

TE

I
0

75
0

1,
50

0
37

5
Fe

et
1 

in
ch

 =
 7

50
 fe

et

B
W

S
 W

at
er

 T
an

k

Me
diu

m-
De

ns
ity

 A
pa

rtm
en

t
Re

str
ict

ed
 A

gr
icu

ltu
re

Ge
ne

ra
l A

gr
icu

ltu
re

Ge
ne

ra
l P

re
se

rva
tio

n
Re

sid
en

tia
l

W
IL

S
O

N
 O

K
A

M
O

T
O

C
 O

 R
 P

 O
 R

 A
 T

 I 
O

 N
E

N
G

IN
E

E
R

S
 ●

P
LA

N
N

E
R

S
C

IT
Y 

A
N

D
 C

O
U

N
TY

 O
F 

H
O

N
O

LU
LU

 Z
O

N
IN

G
 M

A
P 

- P
A

LE
H

U
A 

SI
TE

FI
G

U
R

E

3-
6

Po
rt

ab
le

 D
ip

 T
an

ks
 fo

r W
ild

la
nd

 F
ire

fig
ht

in
g 

Pr
oj

ec
t

W
:\7

97
8-

01
\P

la
nn

in
g\

G
ra

ph
ic

s\
FE

A
\W

or
ki

ng
M

ap
s



 
Chapter 3  Portable Dip Tanks for Wildland Firefighting 
Relationship to Plans, Policies, and Controls  Project 

3-12 

3.2.4 Special Management Area 
The Coastal Zone Management Act contains the general objectives and policies upon 
which all counties within the State have structured specific legislation which created 
Special Management Areas (SMA).  Any “development” within the SMA requires a SMA 
Use Permit, which is administered by the DPP pursuant to Ordinance No. 84-4, 85-105. 
Approval of a SMA Use Permit is granted by the Honolulu City Council. 
 
According to Chapter 205A-22, Hawaii Revised Statutes, “development” means any of 
the uses, activities or operations on land or in or under water within the SMA.  
“Development” does not include repair and maintenance of underground utility lines and 
minor appurtenant structures such as sewer pump stations; repair, maintenance or 
interior alterations to existing structures; and, installation of underground utility lines and 
appurtenant aboveground fixtures less than four feet in height along existing corridors. 
 
The project sites are not located within the SMA (See Figure 3-7).   
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4. ALTERNATIVES TO THE PROPOSED ACTION 

4.1 No Action 
Under the No Action Alternative the Board of Water Supply (BWS) would not be able to 
provide sites that would facilitate a quicker response time and more effective firefighting 
capability in the event of a wildland fire.  Thus, the no action alternative would not fulfill 
the purpose and need for the proposed action. 
 
The no action alternative would preclude all short- and long-term beneficial and adverse 
physical, environmental and socio-economic impacts described in this EA. 

4.2 Alternative Location 
A total of seventeen sites were considered for the siting of a wildland firefighting dip tank, 
including the three sites (*) assessed in this environmental assessment: 
 

1. Honouliuli 
2. Kapolei 
3. Nanakuli 
4. Puu Hulu, along Hakimo Road 
5. Lualualei * 
6. Makaha * 
7. Makaha Valley Road 
8. Kahuku 
9. Kamehame 
10. Hawaii Loa Ridge 
11. Waiau 
12. Pearl City 
13. Waiawa 
14. Palehua * 
15. Pupukea 
16. Mililani WWTP 
17. Kahuku Military Training Area 

 
These locations were considered because of the occurrences of wildland fires in these 
areas.  The majority of the sites proposed are near existing BWS reservoirs.  The 
following criteria were used as part of the analysis:  land ownership, available land area, 
State land use, zoning, access, wind patterns (up drafts/down drafts) for helicopters, 
proximity to residential areas, and locations of overhead electrical lines. 
 
The alternative sites (excluding Lualualei, Makaha and Palehua sites) were dismissed 
from further consideration due to disadvantages related to access to project site, 
proximity of overhead electrical lines, and/or land being privately owned. 
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5. DETERMINATION OF FINDING OF NO SIGNIFICANT IMPACT 

This Final EA was prepared in accordance with Chapter 343, HRS.  Based on the 
significance criteria set forth in Section 11-200-12 of Title 11, Chapter 200, Administrative 
Rules, State Department of Health, the BWS determined that the proposed project will 
not have a significant effect on the environment and that a Finding of No Significant 
Impact (“FONSI”) will be filed with the State Office of Environmental Quality Control 
(OEQC).  The reasons supporting this determination are described below according to 
these significance criteria. 
 
(1) Involve an irrevocable commitment to loss or destruction of any natural or cultural 

resource; 
 
The proposed project will not involve the loss or destruction of any natural or cultural 
resources at any of the three project sites, as discussed in Chapter 2.  No candidate, 
proposed or listed threatened or endangered species are expected to inhabit any of the 
project sites. 
 
No historic properties or cultural materials (midden, artifacts, etc.) were observed within 
the project sites.  In the event that any burials are found during construction activities, all 
work will immediately cease pending consultation with the Department of Land and 
Natural Resources State Historic Preservation Division.  The treatment of any remains 
will be in accordance with procedures approved by the Hawaii Island Burial Council and 
the State Historic Preservation Division. 
 
(2) Curtail the range of beneficial uses of the environment; 
 
The proposed project will not curtail the beneficial uses of the environment.  The 
proposed project sites are either undeveloped or used for existing BWS facilities. 
 
(3) Conflict with the state’s long-term environmental policies or goals and guidelines as 

expressed in Chapter 343, HRS, and any revisions thereof and amendments thereto, 
court decisions, or executive orders; 

 
The proposed project will not conflict with the State’s long-term environmental policies, 
goals and/or guidelines.  As presented in this EA, the project’s potential temporary 
impacts are associated with short-term construction-related activities and can be 
mitigated through adherence to standard construction mitigation practices. 
 
(4) Substantially affect the economic or social welfare of the community or state; 
 
The proposed project will not adversely impact the economic or social welfare of the 
community.  In the short-term, the proposed project will have beneficial economic impacts 
due to the hiring of construction workers and purchasing of materials from local suppliers.  
In addition, the location of permanent dip tanks will facilitate a quicker response time and 
more effective firefighting capability in the event of a wildland fire. 
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(5) Substantially affect public health; 
 
The proposed project will not adversely impact public health.  Short-term impacts are 
related to construction-related activities such as air and noise.  The appropriate mitigation 
measures will be implemented to minimize the impact of construction-related activities.  
In the long-term, the proposed project will have a beneficial impact on public health and 
safety by facilitating a quicker response time and more effective firefighting capability in 
the event of a wildland fire in Leeward Oahu.  
 
(6) Involve substantial secondary impacts, such as population changes or effects on 

public facilities; 
 
No substantial secondary impacts are anticipated as a result of the proposed project 
since the project does not affect population change or diminish the quality of public 
facilities.  
 
(7) Involve a substantial degradation of environmental quality; 
 
The proposed project is not anticipated to have a negative impact upon the environment.  
Construction activities associated with the proposed project are anticipated to result in 
short-term impacts to noise, air quality, water quality and traffic in the immediate vicinity.  
With the incorporation of mitigation measures during the construction period, the project 
will not result in long-term degradation to the environmental quality. 
 
(8) Individually limited but cumulatively has considerable effect upon the environment or 

involves a commitment for larger actions; 
 
The proposed project will not create a commitment for any larger actions, nor will it 
contribute to cumulative negative effect upon the environment.  The project’s purpose is 
to facilitate a quicker response time and more effective firefighting capability in the event 
of a wildland fire. 
  
(9) Substantially affect a rare, threatened or endangered species, or its habitat; 
 
There are no known rare, threatened or endangered species of flora or fauna or 
associated habitat on the project site that could be adversely affected by the proposed 
action, as discussed in Section 2.6.   
 
(10) Detrimentally affect air or water quality or ambient noise levels; 
 
Operation of construction equipment would temporarily elevate ambient noise and 
concentrations of exhaust emission in the immediate vicinity of the project sites.  The 
proposed project will have no significant short- or long-term impact on air or water quality 
or ambient noise levels in the vicinity, as discussed in Sections 2.4, 2.7, and 2.9, 
respectively. 
 
(11) Affect 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; 
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The Makaha project site is within Zone “D” and Lualualei and Palehua Project Sites are 
within Zones “X”, as discussed in Section 2.5.  No significant impacts to flood hazards are 
anticipated as a result of the proposed project.  The project sites are located outside of 
the tsunami inundation zone. 
 
(12) Substantially affect scenic vistas and viewplanes identified in county or state 

 plans or studies; or 
 
The proposed project will not significantly impact views or visual resources at any of the 
three project sites.  When the dip tanks are in use, the dip tanks will not be visible from 
nearby roadways nor disrupt viewplanes.  When the dip tanks are not in use, they will be 
collapsed and stored off-site at HFD facilities, as discussed in Section 1.5. 
 
(13) Require substantial energy consumption. 
 
Construction and operation of the project will not require substantial energy consumption.   
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6. PERMITS AND APPROVALS 

The following is a list of permits and approvals, which may be required prior to 
construction of the proposed projects: 
 
State of Hawaii 
 
Department of Health 

• National Pollutant Discharge Elimination System (NPDES) General Permits for 
Storm Water Associated with Construction Activities, Construction Dewatering, 
Hydrotesting Water 

• Noise Variance 
 
Department of Land and Natural Resources 

• Site Plan Approval for Makaha Site 
 
City and County of Honolulu 

• Building Permit 
• Excavation Permit 
• Grading, Grubbing and Stockpiling Permit 
• Street Usage Permit 
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7. CONSULTATION 

7.1 Pre-Assessment Consultation 
The following agencies and organizations were contacted during the preparation of the 
Draft EA.  Where indicated, the agency, organization, or individual submitted comments.  
All written comments and responses are reproduced herein (Appendix E). 
 

Agency/Organization/Individual Date of Comment 
Federal  
U.S. Army Corps of Engineers  
U.S. Fish and Wildlife Service May 6, 2011 
State  
Department of Agricultural  
Department of Business, Economic Development and Tourism  
Department of Hawaiian Home Lands April 21, 2011 
Department of Health 

Environmental Planning Office 
 
April 15, 2011 

Department of Land and Natural Resources (DLNR) 
Division of Forestry & Wildlife 
Land Division, Oahu District 
Office of Conservation & Coastal Lands 

 
April 27, 2011 
April 27, 2011 
April 27, 2011 

State Historic Preservation Division (SHPD)  
Department of Transportation May 24, 2011 
Office of Hawaiian Affairs April 26, 2011 
City & County of Honolulu  
Department of Planning and Permitting  
Department of Transportation Services April 20, 2011 
Fire Department April 25, 2011 
Police Department April 18, 2011 
Makakilo/Kapolei Neighborhood Board No. 34  
Waianae Neighborhood Board No. 24  
Elected Officials  
Representative Jo Jordan  
Representative Karen L. Awana  
Representative Sharon E. Har  
Senator Maile S.L. Shimabukuro  
Senator Mike Gabbard  
Councilmember Nestor Garcia  
Councilmember Tom Berg  
Other  
Verizon Hawaii  
Hawaiian Electric Company, Inc.  
Hawaiian Telcom  
Edmund C. Olson Trust  
Makaha Valley Towers  
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Agency/Organization/Individual Date of Comment 
Makaha Valley Plantation  
Makaha Resort and Golf Club No date.  Received on 

April 19, 2011 
Shad Kane April 24, 2011 
 

7.2 Draft EA Consultation 
The Draft EA was distributed to the following agencies and organizations.  The notice of 
availability of the Draft EA was published in the September 23, 2011 issue of The 
Environmental Notice.  The 30-day public comment period was from September 23 to 
October 22, 2011.  Where indicated, the agency, organization, or individual submitted 
comments.  All written comments and responses are reproduced herein (Appendix F). 
 
In addition, presentations were made at the Kapolei/Makakilo and Waianae 
Neighborhood Boards on September 28, 2011 and October 4, 2011, respectively.  
 

Agency/Organization/Individual Date of Comment 
Federal  
U.S. Army Corps of Engineers  
U.S. Fish and Wildlife Service  
State  
Department of Accounting & General Services October 4, 2011 
Department of Agricultural  
Department of Business, Economic Development and Tourism 
(DBEDT) 

Office of State Planning 

 

Department of Hawaiian Home Lands  
Department of Health 

Clean Water Branch 
Indoor & Radiological Health Branch 
Environmental Planning Office 

 
November 9, 2011 
October 6 & 17, 2011 
October 17, 2011 

Department of Land and Natural Resources (DLNR) 
Division of Forestry & Wildlife 
Land Division, Oahu District 
Engineering Division 
Division of State Parks 
Office of Conservation & Coastal Lands 

 
November 2, 2011 
November 2, 2011 
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University of Hawaii Environmental Center  
City & County of Honolulu  
Department of Design & Construction October 25, 2011 
Department of Facility Maintenance October 10, 2011 
Department of Parks & Recreation October 11, 2011 



 
Portable Dip Tanks for Wildland Firefighting  Chapter 7 
Project  Consultation 

7-3 

Agency/Organization/Individual Date of Comment 
Department of Planning and Permitting October 6, 2011 
Department of Transportation Services  
Fire Department October 31, 2011 
Police Department October 3, 2011 
Makakilo/Kapolei Neighborhood Board No. 34  
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Elected Officials  
Representative Jo Jordan  
Representative Karen L. Awana  
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Other  
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Kapolei Library  
 



 
Chapter 7  Portable Dip Tanks for Wildland Firefighting 
Consultation  Project 

7-4 

This page intentionally left blank. 
 



 
Portable Dip Tanks for Wildland Firefighting  Chapter 8 
Project  References 

8-1 

8. REFERENCES 

City and County of Honolulu.  Honolulu General Plan.  1992. 
 
City and County of Honolulu.  Land Use Ordinance.  April 2003. 
 
City and County of Honolulu Planning Department.  Ewa Development Plan.  August 
1997 (May 2000). 
 
City and County of Honolulu Department of Planning and Permitting.  Waianae 
Sustainable Communities Plan.  July 2000. 
 
Gray, Hong, Bills & Associates, Inc.  Final Environmental Impact Statement for the 
Makaha 242 Reservoir No. 2.  Prepared for City & County of Honolulu Board of Water 
Supply.  April 1996. 
 
Mink, John F. and Lau, Stephen L.  Aquifer Identification and Classification For O’ahu: 
Groundwater Protection Strategy for Hawai’i.  Technical Report No. 179.  Prepared for 
Water Resources Research Center.  November 1987. 
 
Oceanit, Townscape, Inc., and Dashiell, Eugene.  Central Oahu Watershed Study.  
Prepared for Honolulu Board of Water Supply, U.S. Army Corps of Engineers, and City 
and County of Honolulu Department of Environmental Services.  May 2007. 
 
R.M. Towill Corporation.  Final Environmental Assessment for Makakilo Drive Extension.  
Prepared for City and County of Honolulu Department of Environmental Services.  
February 2009. 
 
State of Hawaii Department of Health.  State of Hawaii Annual Summary 2009 Air Quality 
Data.  September 2010. 
 
State of Hawaii Department of Land and Natural Resources.  Commission on Water 
Resource Management Aquifer Map.  2008. 
 
United States Census Bureau. Census 2010 Data for the State of Hawaii.  Internet.  
Available at: http://2010.census.gov/2010census/data/ 



 
Chapter 8  Portable Dip Tanks for Wildland Firefighting 
References  Project 

8-2 

This page intentionally left blank. 



Appendix A

Archaeological Assessment for
Board of Water Supply Fire Dip Tank Project

Makaha Ahupuaa, Waianae District, Oahu Island
TMK (1) 8-4-002:011 por.  

Cultural Surveys Hawaii, Inc.
February 2010
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Figure 2. Tax Map 1-8-4, showing project area in 1-8-4-002:011 (por.)
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Table 2. Previous Archaeological Studies in M�kaha Ahupua‘a 

Author Location Type of Study Findings 
McAllister 
1933 

Island-wide Island-Wide Survey Described 7 sites in M�kaha, including: 169 - terrace complex; 170 
- K�ne‘�k� Heiau; 171 - terrace complex; 172 - platform; 173 - 
legendary stone; 174 - Lauk�nui Heiau; 175 - Mololokai pits. 

Green 1969, 
1970, 1980; 
Ladd and 
Yen 1972; 
and Ladd 
1973 

M�kaha Valley M�kaha Valley 
Historical Project 

Documented over 600 archaeological features in the upper valley 
and 1,131 features in the lower valley. Provided evidence of 
permanent pre-contact inland settlement in M�kaha Valley. 

Bordner 
1981, 1983 

Corridor for “Makaha 
Wells” in Upper M�kaha 
Valley 

Archaeological 
Inventory Survey 

Documented numerous features, consisting primarily of agricultural 
terrace complexes. Features also included: possible agricultural 
heiau, temporary shelters, boundary walls, historic road, and 
possible habitation platform. 

Kennedy 
1983 

Upper M�kaha Valley, 
“Well IV” 

Archaeological 
Monitoring  

No evidence of buried features or artifacts observed. 

Neller 1984 Lower M�kaha Valley, 
Site Area 997 

Archaeological 
Reconnaissance 
Survey 

Relocated features and identified additional features in Site Area 
997 of the Makaha Valley Historical Project. Features included a 
shrine, small cemetery, historic church ruins, agricultural terrace 
complex, small heiau, platforms, and historic house sites including 
the Holt Homestead. Area noted to have been disturbed by 
bulldozing.  

Hammatt et 
al. 1985 

Northern Portion of 
Lower M�kaha Valley, 
Mid-Valley Well Site 

Archaeological 
Reconnaissance 
Survey 

Identified 10 historic properties, interpreted to be related primarily 
to dryland agriculture and possibly habitation. Features included 
possible habitation terraces, agricultural mounds and terraces, and a 
historic cattle wall. 



Cultural Surveys Hawai‘i Job Code: MAKAHA 9  Background Research 

Archaeological Assessment for the BWS Fire Dip Tank Project M�kaha Ahupua‘a, Wai‘anae District, O‘ahu 37 

TMK: [1] 8-4-002:011 por. 

 

Author Location Type of Study Findings 
Barrera 
1986 

Northern Portion of 
Lower M�kaha Valley, 
Mid-Valley Well Site 

Archaeological 
Inventory Survey 

Identified 4 historic properties comprised of 7 features, including 4 
platforms, a U-shaped habitation enclosure, a terrace, and a wall. 
Excavated 17 test pits, yielding charcoal flecks. 

Kennedy 
1986 

Coastal M�kaha, Mauna 
Lahilahi 

Archaeological 
Inventory Survey 

Identified 5 historic properties, including a possible shrine, a ko‘a 
(fishing shrine), linear mound, and enclosure. 

Komori 
1987 

Coastal M�kaha, Mauna 
Lahilahi 

Archaeological 
Inventory Survey 

Relocated 5 historic properties identified by Kennedy (1986) and 
identified an additional 11 historic properties, including 
petroglyphs, enclosures, terraces, rock shelters, midden scatters, and 
lithic scatters. Subsurface testing yielded eight radiocarbon dates, 
clustered tightly in the A.D. 1300 to 1650 period. 

Bordner & 
Cox 1988 

Upper M�kaha Valley Archaeological 
Mapping Project 

Conducted detailed mapping of historic properties previously 
identified by the Makaha Valley Historical Project. Findings 
suggest that the importance of dryland agriculture had been 
previously underestimated. 

Davis 1988 Lower M�kaha Valley, 
Makaha Valley Resort 

Archaeological 
Reconnaissance 
Survey 

Identified five historic properties, including three plantation 
reservoirs, a plantation irrigation ditch, and a railroad berm. 

Donham 
1990 

Lower M�kaha Valley, 
Makaha Valley Country 
Club 

Archaeological 
Inventory Survey 

Identified a terrace for dryland agriculture and/or habitation. 

Kawachi 
1990 

Coastal M�kaha, Mauna 
Lahilahi 

Burial Report Documented remains of 2+ individuals recovered from a crevice in 
Mauna Lahilahi. 

Hammatt & 
Robins 
1991 

Lower M�kaha Valley Archaeological 
Inventory Survey 

Identified a single historic property, consisting of a linear earthen 
berm along the south bank of M�kaha Stream. The berm was 
interpreted to be associated with commercial sugar cane cultivation, 
functioning as a field boundary or as an improvement to the stream 
bank. Subsurface testing in the study corridor yielded nothing of 
archaeological significance. 
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Author Location Type of Study Findings 
Kawachi 
1992 

Coastal M�kaha, Kepuhi 
Point 

Burial Report Documented human remains eroding from a sand bank following 
Hurricane ‘Iniki. The burial was reported to have included staghorn 
coral at major joints and a possible shell niho palaoa (pendant worn 
by the ali‘i). 

Moore & 
Kennedy 
1994 

Northern Portion of 
Lower M�kaha Valley 

Archaeological 
Inventory Survey 

No historic properties identified. 

Cleghorn 
1997 

Coastal M�kaha, M�kaha 
Beach Park  

Archaeological 
Inventory Survey 

Identified remains of O. R. & L. railroad infrastructure and 
subsurface testing revealed a cultural layer and a pond/wetland area. 
Radiocarbon dating of the cultural layer yielded a date range of 
A.D. 1440-1690.  

Pagliaro 
1997 

K�ne‘�k� Heiau Heiau Restoration 
Report 

Documentation of heiau restoration work. 

Elmore et 
al. 2000 

Northern Portion of 
Lower M�kaha Valley 

Archaeological 
Inventory Survey 

Identified one historic property, comprised of three features, 
including a bi-faced wall, a pavement, and a platform. Subsurface 
testing within the features yielded traditional Hawaiian artifacts. 
Features were interpreted to be related to dryland agriculture and 
habitation. 

Moore & 
Kennedy 
2000 

Northern Portion of 
Lower M�kaha Valley 

Archaeological 
Inventory Survey 

Identified one historic property, comprised of two features, 
including a remnant wall and a stone mound/boulder alignment. 
Subsurface testing did not yield any cultural material. Features were 
interpreted to be related to dryland agriculture and habitation. 

Bush et al. 
2002 

Lower M�kaha Valley, 
Mauna ‘Olu Estates 

Archaeological 
Monitoring Report  

No cultural material was observed during monitoring. 

Kailihiwa 
& Cleghorn 
2003 

Coastal M�kaha, 10 
Streets 

Archaeological 
Monitoring Report 

Identified 3 historic properties, comprised of 5 features. Features 
included a pit, concrete flume, two fire pits, and a charcoal deposit. 
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Author Location Type of Study Findings 
Tulchin & 
Hammatt 
2003 

Coastal M�kaha, M�kaha 
Beach Park 

Archaeological 
Inventory Survey 

No historic properties identified. 

Tulchin & 
Hammatt 
2004 

Coastal M�kaha, 
Farrington Highway 

Archaeological 
Monitoring Report  

No cultural material was observed during monitoring. 

McDermott 
& Tulchin 
2006 

Coastal M�kaha, 
Farrington Highway 
M�kaha Bridges 3 and 3A 

Archaeological 
Inventory Survey 

Identified 5 historic properties, including two historic bridges, 
remnants of the O. R. & L. railroad, and a subsurface cultural layer 
containing previously disturbed human skeletal remains.  

Hammatt et 
al. 2007 

Lower M�kaha Valley Archaeological 
Inventory Survey 

Identified 4 historic properties, comprised of 15 features. Features 
included a plantation-era irrigation ditch and associated retaining 
walls, a ranch-related cattle wall, a traditional Hawaiian agricultural 
terrace, and a historic habitation complex containing walls, terraces, 
a mound, and an enclosure. The historic house site was identified as 
a former residence of members of the Holt family. Subsurface 
testing yielded a radiocarbon date range of A. D. 1430-1650). 

Hazlett & 
Hammatt 
2007 

Coastal M�kaha, 
Farrington Highway 
M�kaha Bridge 3 

Archaeological 
Monitoring Report 

No cultural material was observed during monitoring. 

McElroy 
2008 

Coastal M�kaha, Kepuhi 
Point 

Archaeological 
Monitoring Report 

No cultural material was observed during monitoring. 

Hammatt et 
al. 2009 

61-Acre Parcel, TMK: 
[1] 8-4-002: 043, 044, 
048 & 063 

Archaeological 
Literature Review 
and Field 
Inspection 

Seven historic properties identified: a wall, an alignment 3 
mound clusters, a mound and berm complex, % a solitary 
mound, probably all associated with sugar cane cultivation 
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Figure 17. U. S. Geological Survey 7.5-Minute Series Topographic Map, Waianae Quadrangle (1998), showing the locations of 
previous archaeological studies in lower M�kaha Valley 
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Figure 18. Location of sites identified during the M�kaha Valley archaeological project in relation to historic structures and properties 
shown on mid to late nineteenth century maps (figure modified from Green1980:22) 
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Appendix B

Archaeological Assessment for 
Board of Water Supply Fire Dip Tank Project

Lualualei Ahupuaa, Waianae District, Oahu Island
TMK (1) 8-6-003:075 por.

Cultural Surveys Hawaii, Inc.
February 2010
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Figure 2. Tax Map Key (TMK): (1) 8-6-003 showing project area location (Hawai‘i Tax Map Service) 
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Appendix C

Archaeological Assessment for
Board of Water Supply Fire Dip Tank Project

Honouliuli Ahupuaa, Waianae District, Oahu Island
TMK (1) 9-2-003:088 por.

Cultural Surveys Hawaii, Inc.
June 2011
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Figure 2. Tax Map Key [1] 9-2-003, showing the location of the project area 
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Cultural Surveys Hawai‘i Job Code: HONOULIULI 50                  Background Research 

Archaeological Assessment for the Board of Water Supply Fire Dip Tank Project at P�lehua, Honouliuli, ‘Ewa, O‘ahu 16
TMK: [1] 9-2-003: 088 por. 

 

 

Figure 7. Map showing the extent of the ‘Ewa Plantation Co. field system (Conde and Best 1973:285) (the Ewa Plantation sugar 
planting was restricted to the lowlands) 
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Figure 9. 1918 Fire Control Map, showing the location of the study area.
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Figure 10. 1928 U.S. Geological Survey Topographic map, Wai‘anae Quad, showing the location of the study area. 
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Figure 11. 1943 War Department map, Waipahu Quad, showing the location of the study area. 
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Figure 12. 1953 U.S. Geological Survey Topographic Map, showing the location of the study area. Note the location of the quarry 
within Kalo‘i Gulch. 
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Figure 14. U.S. Geological Survey 7.5 Minute Series Topographic Map, ‘Ewa (1998) and Schofield Barracks (1998) Quadrangles, 
showing the location of archaeological studies conducted in the vicinity of the study area
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Figure 15. U.S. Geological Survey 7.5 Minute Series Topographic Map, ‘Ewa (1998) and Schofield Barracks (1998) Quadrangles, 
showing the location of archaeological sites identified in the vicinity of the project area 
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Appendix D

Office of Conservation and Coastal Lands
Determination Letter, OA-11-121, December 1, 2010







Appendix E

Pre-Assessment Consultation Letters



PRE-ASSESSMENT COMMENT LETTERS 
 
 
Agency/Organization/Individual Date of Comment 
Federal  
U.S. Army Corps of Engineers  
U.S. Fish and Wildlife Service May 6, 2011 
State  
Department of Agricultural  
Department of Business, Economic Development and 
Tourism 

 

Department of Hawaiian Home Lands April 21, 2011 
Department of Health 

Environmental Planning Office 
 
April 15, 2011 

Department of Land and Natural Resources (DLNR) 
Division of Forestry & Wildlife 
Land Division, Oahu District 
Office of Conservation & Coastal Lands 

 
April 27, 2011 
April 27, 2011 
April 27, 2011 

State Historic Preservation Division (SHPD)  
Department of Transportation May 24, 2011 
Office of Hawaiian Affairs April 26, 2011 
City & County of Honolulu  
Department of Planning and Permitting  
Department of Transportation Services April 20, 2011 
Fire Department April 25, 2011 
Police Department April 18, 2011 
Makakilo/Kapolei Neighborhood Board No. 34  
Waianae Neighborhood Board No. 24  
Elected Officials  
Representative Jo Jordan  
Representative Karen L. Awana  
Representative Sharon E. Har  
Senator Maile S.L. Shimabukuro  
Senator Mike Gabbard  
Councilmember Nestor Garcia  
Councilmember Tom Berg  
Other  
Verizon Hawaii  
Hawaiian Electric Company, Inc.  
Hawaiian Telcom  
Edmund C. Olson Trust  
Makaha Valley Towers  
Makaha Valley Plantation  
Makaha Resort and Golf Club No date.  Received on 

April 19, 2011 
Shad Kane April 24, 2011 
 





















































Appendix F

Draft Environmental Assessment Consultation Letters



DRAFT ENVIRONMENTAL ASSESSMENT COMMENT LETTERS 
 
 
Agency/Organization/Individual Date of Comment 
Federal  
U.S. Army Corps of Engineers  
U.S. Fish and Wildlife Service  
State  
Department of Accounting & General Services October 4, 2011 
Department of Agricultural  
Department of Business, Economic Development and 
Tourism (DBEDT) 

Office of State Planning, DBEDT 

 

Department of Hawaiian Home Lands  
Department of Health 

Clean Water Branch 
Indoor & Radiological Health Branch 
Environmental Planning Office 

 
November 9, 2011 
October 6 & 17, 2011 
October 17, 2011 

Department of Land and Natural Resources (DLNR) 
Division of Forestry & Wildlife 
Land Division, Oahu District 
Engineering Division 
Division of State Parks 
Office of Conservation & Coastal Lands 

 
November 2, 2011 
November 2, 2011 
November 4, 2011 
November 4, 2011 
November 4, 2011 

State Historic Preservation Division (SHPD)  
Department of Transportation October 28, 2011 
Office of Hawaiian Affairs September 28, 2011 
University of Hawaii Environmental Center  
City & County of Honolulu  
Department of Design & Construction October 25, 2011 
Department of Facility Maintenance October 10, 2011 
Department of Parks & Recreation October 11, 2011 
Department of Planning and Permitting October 6, 2011 
Department of Transportation Services  
Fire Department October 31, 2011 
Police Department October 3, 2011 
Makakilo/Kapolei Neighborhood Board No. 34  
Waianae Neighborhood Board No. 24  
Elected Officials  
Representative Jo Jordan  
Representative Karen L. Awana  
Representative Sharon E. Har  
Senator Maile S.L. Shimabukuro  
Senator Mike Gabbard  
Councilmember Nestor Garcia  
Councilmember Tom Berg  
  
 
 



Agency/Organization/Individual Date of Comment 
Other  
Verizon Hawaii  
Hawaiian Electric Company, Inc.  
Hawaiian Telcom October 3, 2011 
Edmund C. Olson Trust  
Makaha Valley Towers  
Makaha Valley Plantation  
Makaha Resort and Golf Club  
Libraries  
Hawaii State Library  
Waianae Library  
Kapolei Library  
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