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EXECUTIVE SUMMARY  
 
The State of Hawaii, Department of Land and Natural Resources (DLNR), in 
cooperation with the Garden Isle Racing Association (GIRA), proposes electrical and 
lighting improvements at the Kauai Raceway Park (KRP) located in Mana, Kauai, 
Hawaii. The KRP does not currently have a permanent electrical power connection; 
portable generators are brought to the site to power lighting, electrical equipment, 
and mechanical equipment for GIRA’s monthly race events at the facility.   
 
The project site is located on portions of Tax Map Key parcels (4)1-2-002: 036 & 
040, which are owned by the State and operated by GIRA. GIRA operates the KRP 
on a month-to-month lease granted by the DLNR. The project site is adjacent to the 
shoreline, and surrounding uses include the Kekaha Landfill, Kekaha Rifle Range, a 
shrimp farm, and agricultural properties. The project site is located along Kaumualii 
Highway with Kekaha to the southeast and the United States Navy’s Pacific Missile 
Range at Barking Sands to the northwest.  
 
The proposed electrical and lighting improvements include installation of 
approximately of 19 stadium-style light poles along the length of the existing race 
track. The number of lights may vary based on the location of the final Kauai County 
(County) shoreline setback line. The project also involves provisions for an LED 
scoreboard, to be installed at a later time.  
 
In order to provide power to the proposed lighting and scoreboard, overhead power 
lines will be extended from the existing Kauai Island Utility Cooperative (KIUC) 
distribution system on Kaumualii Highway to the project site along an existing 
access road. Also proposed is installation of approximately 0.8 miles of new 
overhead electrical lines strung on utility poles installed at a maximum spacing of 
200 feet. A maximum of 26 utility poles are anticipated for installation. Finally, 
appurtenant electrical structures such as transformers, electric meters, pull boxes, 
and underground electrical conduits will be installed. These improvements are 
herein referred to as the “Project”.   
 
The Project will not have significant adverse impacts to climate, topography, 
groundwater, socio-economic considerations, drainage, and water and wastewater 
utilities.  
 
Because the Project is located adjacent to the shoreline, a Coastal Assessment was 
prepared in support of the Project in April 2015. The Coastal Assessment noted that 
the beach adjacent to the project site is highly dynamic and its depth has the 
potential to vary greatly due to seasonal erosion and accretion. An erosional trend 
was noted near the eastern end of the drag race strip. The Project improvements will 
be located mauka of the County’s shoreline setback line to mitigate any impacts of 
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coastal erosion to the proposed Project, and to minimize any impact the Project may 
have on coastal resources. The Project will be designed in accordance with 
applicable designs standards for development within the coastal high hazard area in 
accordance with National Flood Insurance Program standards.  
 
The project site serves as potential habitat for numerous threatened and 
endangered species. The Hawaiian petrel, Newell’s shearwater, band-rumped storm 
petrel, Hawaiian Stilt, Hawaiian common moorhen, Hawaiian coot, Hawaiian duck, 
Hawaiian “Nene” goose, Hawaiian hoary bat, green sea turtle, Hawaiian monk seal, 
and panicum niihauense are species which may have critical habitat in or near the 
project site. Proposed activities that have a potential to impact these species are the 
installation of artificial lighting, installation of overhead electrical lines, and grubbing 
associated with construction.  
 
Artificial lighting has been known to disorient the fledgling for a number of these 
seabird species. Downcast lighting – special light fixtures that direct light toward the 
ground, limiting the amount of light projected to the surrounding area – is proposed 
to mitigate this impact. Artificial lighting can also potentially impact the green sea 
turtle, disorienting hatchlings as they try to find their way to the ocean. To mitigate 
this impact, the lighting will be directed mauka, limiting the artificial light that is 
projected toward the shoreline.  
 
Seabirds have been known to strike overhead electrical lines when traveling 
between their nesting grounds in mountainous areas and their feeding grounds 
along the coastline. To mitigate this impact, the proposed overhead electrical lines 
will be installed at a height lower than the top of the treeline surrounding the project 
site.  
 
Grubbing (removal of plants) associated with construction has the potential to impact 
species that nest and feed in lower elevation areas along the shoreline. To mitigate 
this impact, a biological monitor will survey the project site prior to construction to 
ensure no endangered or threatened species are present in areas to be grubbed. 
While panicum niihauense – an endangered species of grass – is not known to 
occur in the area, the project site could potentially serve as habitat for this species. 
The Project will not affect the area’s potential as a habitat for panicum niihauense 
since it involves only minimal trenching and no grading.  
 
The project site consists primarily of sandy soils, which have been known to produce 
native Hawaiian burials. Archaeologists performed a surface and sub-surface survey 
of the project site and did not find any archaeological or historic materials. An 
archaeological inventory survey (AIS) outlining their findings has been prepared and 
was accepted by the State Historic Preservation Division (SHPD). An Archaeological 



 Mana Drag Race Strip 
Final EA Electrical and Lighting Upgrades 

March 2016 ix 

Monitoring Plan has been prepared and accepted by the SHPD. Archaeological 
monitoring will be conducted during construction.  
 
The Project proposes installation of numerous vertical structures, including stadium 
lighting, which has the potential to impact visual resources in the surrounding area. 
The proposed improvements will be located in an area of the project site where 
surrounding trees obstruct views of these structures from most vantage points. 
These structures may still be visible from areas to the southeast of the Project, 
including Kekaha and portions of Kaumualii Highway. Public views of the project site 
from Kekaha and Kaumualii Highway are located over a mile away, thus the 
proposed lighting will not have a significant visual impact during the day. Downcast 
lighting will mitigate visual impacts of the proposed lighting at night.  
 
The Project will not have significant adverse impacts to the KIUC distribution system. 
The additional lighting does not represent a significant load to the KIUC system, and 
GIRA runs race events at the KRP once a month. KIUC will be consulted throughout 
the design and construction process.  
 
The Project will result in temporary impacts to geology and soils, surface waters, air 
quality, noise, and traffic during construction. These impacts will be of the type and 
magnitude typical of minor construction projects. For example, ground disturbance 
for installation of underground utilities has the potential to release fugitive dust into 
the air and increases the potential for erosion due to stormwater runoff. Construction 
will also result in increased noise and traffic for the duration of construction. 
Appropriate construction best management practices will be used to mitigate these 
impacts. The contractor will comply with all applicable State and County regulations 
regarding air quality, stormwater runoff quality, noise, and traffic control.  
 
The Project will obtain a Conservation District Use Permit (departmental permit) and 
a National Pollutant Discharge Elimination System Permit from the State, and a 
Shoreline Setback Application and Special Management Area Use Permit 
application will be submitted to the County.  
 
The Project is located on lands of the State and proposes the use of State funds. 
Thus, it is subject to the State environmental review process pursuant to Chapter 
343, Hawaii Revised Statutes (HRS) and Chapter 11-200, Hawaii Administrative 
Rules (HAR). This Environmental Assessment (EA) identifies and evaluates 
potential impacts associated with the Project, and is submitted on behalf of the 
DLNR, which is the proposing agency for the Project. 
 
This Final EA has been prepared in accordance with the requirements of Chapter 
343, HRS and Chapter 11-200, HAR, including performing consultation with 
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agencies that may have jurisdiction or expertise regarding the Project. This EA has 
resulted in a Finding of No Significant Impact. 
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PROJECT SUMMARY 
 
Proposing Agency: State of Hawaii 
 Department of Land and Natural Resources 

Location: Mana, Kauai, Hawaii 

Tax Map Key: (4)1-2-002: 009, 036 & 040 

Land Area: 20 acres 

Recorded Fee Owner: State of Hawaii  

Existing Use: Mana Drag Race Strip 

State Land Use 
Classification: Conservation District, Limited Subzone 

General Plan 
Land Use Designation: Agriculture 

County Zoning 
Designation: Parcel 009 – Conservation 
 Parcel 036 – Ag/Conservation 
 Parcel 040 - Conservation 

Proposed Action: The State of Hawaii, Department of Land and Natural 
Resources proposed electrical and lighting improvements 
at the Kauai Raceway Park. The proposed project 
involves installation of approximately 19 stadium-style 
light poles along the drag race strip and provisions for 
future installation of an LED scoreboard. Overhead 
electrical lines will be extended from Kaumualii Highway 
to the facility to provide power to the proposed 
improvements. The project includes appurtenant 
electrical facilities such as transformers and underground 
electrical conduits.   

Impacts: The proposed improvements will be setback from the 
shoreline so that it will not impact coastal resources. The 
use of downcast lighting and constructing overhead 
electrical lines along an existing treeline will mitigate 
potential impacts to endangered and threatened species. 
Temporary construction related impacts will be mitigated 
with the use of best management practices. 

Determination: Finding of No Significant Impact  
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1. INTRODUCTION 

The State of Hawaii, Department of Land and Natural Resources (DLNR), in 
cooperation with the Garden Isle Racing Association (GIRA), proposes electrical and 
lighting improvements at the Kauai Raceway Park (KRP) located in Mana, Kauai, 
Hawaii. The proposed improvements include the installation of permanent stadium-
style lighting at the facility, provisions for installation of an LED scoreboard, 
installation of electrical service from the Kauai Island Utility Cooperative (KIUC), and 
installation of appurtenant electrical facilities such as transformers, underground 
electrical conduits, electrical meters, and pull boxes. The facility will be connected to 
the KIUC power distribution system by extension of overhead electrical lines from 
Kaumualii Highway to the KRP. These improvements are herein referred to as the 
“Project. 
 
The Project is located on lands of the State of Hawaii (State) and proposes the use 
of State funds, and is subject to the State environmental review process pursuant to 
Chapter 343, Hawaii Revised Statutes (HRS) and Chapter 11-200, Hawaii 
Administrative Rules (HAR). This Environmental Assessment (EA) identifies and 
evaluates potential impacts associated with the project, and is submitted on behalf of 
the DLNR, which is the proposing agency for the project.  
 
This Final EA has been prepared in accordance with the requirements of Chapter 
343, HRS and Chapter 11-200, HAR, including performing consultation with 
agencies that may have jurisdiction or expertise regarding the proposed projects. 
This EA has resulting in a Finding of No Significant Impact.  
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2. SETTING AND PROJECT DESCRIPTION 

2.1. Project Need and Objectives 

The KRP, located in Mana, Kauai, is home to a National Hot Rod Association 
(NHRA) sanctioned quarter-mile race track. The facility – one of only two NHRA 
sanctioned race tracks in the State – is operated by GIRA. GIRA is a non-profit 
corporation which runs monthly events at the KRP, promoting safe motorsports and 
responsible street driving.  
 
From March through September, these monthly events run into the evening. The 
preferred time for drag race events is the evening because heat can adversely affect 
car performance. Lighting during evening events is currently provided by a mixture of 
streetlight-style light poles and portable lights. Both the street lights and portable 
lights are powered with the use of portable generators. During the months of 
October and November, racing events occur during the day. No events are run at 
the KRP from the months of December through February. GIRA, in consultation with 
the United States Fish and Wildlife Service (USFWS), has decided not to use night-
time lighting from the months of October through February to avoid impacts on 
threatened and endangered seabirds. Seabirds have been known to become 
disoriented by artificial lighting.  
 
The Project proposes installation of stadium-style light poles to provide additional 
lighting along the length of the race track. The Project will increase visibility at the 
facility during nighttime and twilight events, providing a safer and more enjoyable 
experience for racers. The Project will also reduce the KRP reliance on temporary 
lighting and portable generators. Project construction will not impact the race 
schedule; evening events will continue to occur only between the months of March 
and September. Evening races in September will continue to be held prior to 
September 15. 
 

2.2. Project Location 

Figure 2-1 shows a location map of the proposed Project.  
 
The Project is located in the Mana area on the southwest shore of Kauai. KRP – 
which includes the drag race strip, bleacher seating, control building, parking and pit 
areas, and other associated facilities – is located on a portion of Tax Map Key (TMK) 
parcels (4)1-2-002: 036 & 040, which are owned by the State and operated by GIRA. 
The facility occupies makai portions of Parcels 036 and 040, while agricultural uses 
occupy mauka areas of the parcels.  
 
The facility is accessed via a gravel-paved road located on TMK parcel (4)1-2-
002:009, which is owned by the State and operated by the Kauai County, 
Department of Public Works (DPW) as part of the Kekaha Landfill. The access road 
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is utilized by both the Kekaha Landfill and the KRP facilities. The access road 
occupies an approximately 2-acre portion of parcel 009.  
 
The Project is located approximately 1 mile northwest of Kekaha on the makai side 
of Kaumualii Highway (State Route 50). The project site is bordered by the Kekaha 
landfill to the northwest, agricultural land to the northeast, a shrimp farm to the 
southeast, and the beach and Pacific Ocean to the southwest.  
 

2.3. Existing Conditions 

Figure 2-2 shows the existing conditions at the KRP.  
 
KRP is a well-maintained facility operated by GIRA. GIRA hosts monthly events at 
the park, providing a safe venue for local motor enthusiasts to race street-legal cars, 
imports, Jr. Dragsters, and professional race cars at this NHRA-sanctioned facility.  
 
The focus of the facility is a 55-foot (ft) wide drag race strip with two tandem lanes 
that stretches approximately 0.8 miles along the shoreline. The drag race strip is 
paved partially in concrete (near the starting line) and partially in asphalt-concrete 
(AC) pavement. The first quarter mile of the drag race strip is used for racing, while 
the remainder of the track is required for staging and shutdown (to allow vehicles to 
come to a stop after crossing the finish line) areas. The track is lighted by street-light 
style light posts spaced out along the mauka edge of the drag race strip. Light posts 
on both the mauka and makai side of the drag race strip provide lighting at the 
starting and staging areas. Existing lighting at the KRP is powered by portable 
generators which are brought to the track during race events.  
 
Running parallel to the drag race strip along its makai edge is a return road. This 
road allows cars to return the pit area once their heat is completed. The return road 
is accessed via a number of turnaround points located along the length of the track.  
 
A two-story control structure is located makai of the starting line. The second story of 
the structure is enclosed, and is used by GIRA personnel to control events. The first 
story is partially enclosed and is used for event registration.  
 
Makai of the control structure is an AC-paved pit area where cars are parked 
between heats. During events, participants are allowed to set up equipment and 
work on their cars in the pit area. Portable generators and portable lighting are set 
up in the pit area during events to provide power and light for participants. The 
generators and lighting are removed upon completion of each event.  
 
Located mauka of the starting line is an AC-paved parking area. Wooden bleachers 
in the parking area are used by spectators for viewing events.  
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Photo 1 – Lighting at the 
nearby H.P Faye park, similar 
to the lighting proposed as part 
of the Project. 

A gravel-paved access road is used to access the KRP from Kaumualii Highway. 
The access road runs from northeast to southwest through TMK parcel (4)1-2-
002:009, and connects to AC-paved parking area of the KRP at the northeastern 
corner of the facility. Trees run along the southeast edge of the access road, partially 
obscuring views of neighboring properties.  
 
The drag race strip and its appurtenant facilities are located on a large level area 
that has been cleared of vegetation.  
 

2.4. Proposed Improvements 

The Project proposes installation of numerous stadium-style light poles. The 
proposed light poles and fixtures are similar to those showing in Photo 1.  
 

Because of the Project’s proximity to the shoreline, 
downcast lighting is proposed to mitigate any possible 
adverse effects to the local seabird population. 
Artificial lighting close to the shoreline can potentially 
disorient threatened and endangered seabirds, 
including the Hawaiian petrel, Newell’s shearwater, 
and Band-rumped petrel. Downcast lighting uses 
special visors to direct light toward the ground, as 
opposed to typical stadium lighting that spreads light 
across a broad area. Downcast lighting will prevent 
light from projecting shoreward and will reduce its 
visibility to nearby shorebirds. An example of 
downcast lighting is shown in Appendix A.  
 
The Project will include provisions for installation of 
an LED scoreboard; an underground electrical 
connection will be installed at approximately the 
quarter-mile point of the race track. The scoreboard 
itself may be purchased as part of the Project, 
depending on available funding. However, the 

scoreboard will be installed at a later time. While the make and model of the 
scoreboard will be determined by the contractor (after the EA process has been 
completed), it will be similar to the scoreboard shown on the cutsheets provided in 
Appendix B.  
 
In order to provide power to the proposed lighting and scoreboard, overhead power 
lines will be extended from the existing KIUC system on Kaumualii Highway to the 
project site. The Project proposes installation of approximately 0.8 miles of new 
overhead electrical lines, strung on utility poles installed at a maximum spacing of 
200 ft. It is anticipated that 26 utility poles will be installed as part of the Project. The 
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exact number of utility poles required will be determined during Project design, after 
completion of the EA process. 
 
The new overhead lines will extend from Kaumualii Highway down the facility access 
road to the entrance of the KRP, turn East to run parallel to the drag strip, and finally 
cross to the makai side of the drag strip at approximately the halfway point of the 
track. Figure 2-3 shows the approximate location of the proposed electrical lines. In 
order to mitigate the potential for seabirds striking the overhead lines, the proposed 
electrical lines will be constructed below the ironwood treeline that runs adjacent to 
the facility access road.  
 
From the final overhead utility pole, electrical lines will be run in an underground 
conduit parallel to the drag race strip. The underground conduit, which is shown on 
Figure 2-3, will run from the start of the drag race strip to the Shoreline Setback 
Line. The proposed lighting and scoreboard will draw power from this underground 
electrical conduit.  
 
The project area, including the overhead electrical lines and electrical and lighting 
improvements at the KRP, is approximately 20 acres. 
 

2.5. Land Ownership 

TMK parcels (4)1-2-002:009, 036 & 040 are owned by the State. GIRA operates the 
KRP on a month-to-month lease granted by the DLNR.  
 

2.6. Surrounding Uses 

The facility is located in an agricultural area just north of Kekaha and is surrounded 
by various uses. Northwest of the property are the Kekaha Rifle Range and the 
Kekaha Landfill, northeast are agricultural lands, southeast is a shrimp farm, and 
southwest is a stretch of sandy beach and the Pacific Ocean. Further to the 
northwest is the Pacific Missile Range at Barking Sands, which is operated by the 
United States Navy. Figure 2-4 shows the different uses surrounding the KRP.  
 

2.7. State Land Use 

KRP is located within the Limited subzone of the Conservation land use district, as 
designated by the State. GIRA has operated the KRP by right-of-entry since 1999. 
Areas mauka of the facility have been designated as part of the Agricultural land use 
district and areas to the southeast have been designated as part of the Urban land 
use district. Figure 2-5 shows a map of the State land use districts.  
 
§13-5-12, HAR states that the objective of the Limited subzone of the Conservation 
land use district is to limit uses where natural conditions suggest constraints on   
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human activities. Consultation with the DLNR, Office of Conservation and Coastal 
Lands (OCCL) indicates that the Project will be required to obtain a Conservation 
District Use Permit (CDUP). Pursuant to §13-5-22, HAR, a “Departmental Permit” 
will be required. Departmental Permits are approved by the Chairperson of the 
Board of Land and Natural Resources (BLNR). The OCCL has indicated that a 
public hearing will not be required for the CDUP. 
 

2.8. County Zoning 

Figure 2-6 shows the Kauai County (County) zoning districts at the project site and 
in the immediately surrounding areas. Note that the County does not appoint zoning 
designations for areas within the State Conservation District. As such, the majority of 
the Project is located on land which does not have a County zoning designation.  
 
Portions of the facility access road on TMK (4)1-2-002:009 are located within the 
County Agricultural zoning district. Article 8 of the County Comprehensive Zoning 
Ordinance (CZO) states the following objectives within the Agricultural Zoning 
District: 
 

(a) To protect the agriculture potential of lands within the County of 
Kauai to insure a resource base adequate to meet the needs and 
activities of the present and future. 
 
(b) To assure a reasonable relationship between the availability of 
agriculture lands for various agriculture uses and the feasibility of those 
uses. 
 
(c) To limit and control the dispersal of residential and urban uses 
within agricultural lands.  

 
The proposed overhead electrical lines located in the agricultural district are 
consistent with the zoning objectives stated in the CZO. The overhead lines are 
located along an existing access road, which has limited potential for agricultural 
development. Construction of the electrical lines will not promote further 
development of urban uses within the agricultural zoning district.  
 

2.9. Special Management Area 

The Project is located within the County Special Management Area (SMA), and is 
subject to the Special Management Area Rules and Regulations of the County of 
Kauai (SMA Rules). Figure 2-7 indicates parcels which are located in the SMA.  
 
Section 5.0 of the SMA Rules states that any use, activity, or operation proposed 
within the SMA defined as “Development” is subject to review by the County 
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Planning Department. Section 1.4.H. of the SMA Rules states that development 
includes installation of underground utility lines and appurtenant aboveground 
fixtures. As such, an SMA permit application has been submitted to the County 
Planning Department for the Project.  
 

2.10. Shoreline Setback 

The Project is located in a parcel which abuts the shoreline. As such, it is subject to 
the Shoreline Setback and Coastal Protection rules outlined in Article 27 of the 
County CZO. The proposed shoreline setback is shown in Figure 2-8. This 
proposed shoreline setback is subject to approval by the County Planning 
Department, and a Shoreline Setback Determination has been submitted 
concurrently with the review period for this Final EA. The Project will be designed so 
that no development takes place within the Shoreline Setback Area.  
 

2.11. Project Schedule 

Planning and design for the Project are anticipated for completion in April 2016. 
Construction is anticipated to start in August 2016 and to be completed by 
December 2016.  
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3. DESCRIPTION OF THE EXISTING ENVIRONMENT, PROJECT IMPACTS, 
AND MITIGATION MEASURES   

3.1. Climate 

The climate throughout the State is generally characterized by mild temperatures 
with low daily and monthly variability, moderate humidity, persistent trade winds, and 
abundant sunshine. The Hawaiian climate is further characterized by a two-season 
year: the summer season from May through September is generally warmer and 
less wet than the cooler, winter season from October through April (WRCC, 2015). 
Rainfall distribution across the State varies greatly according to geographic 
conditions, elevation and long-term climatic cycles. 
 
The project site is on Kauai’s drier leeward coast, and receives less than 20 inches 
of rainfall per year (UHGD, 2013). Average air temperatures range from a low of 72° 
Fahrenheit in January to a high of 79° Fahrenheit in August (UHGD [2], 2014).  
 

Impacts and Mitigation Measures 

The Project will not have any impacts on climatic conditions. No mitigation 
measures are necessary. 

 

3.2. Geology and Soils 

The Web Soil Survey of the Natural Resources Conservation Service (NRCS) 
indicates that the property is comprised entirely of Jaucas loamy fine sand, with zero 
to eight percent slopes (NRCS, 2013). The NRCS gives this soil type the designation 
“JfB”. JfB soils are typically found in old beach areas and windblown sand deposits 
in the western and southern parts of Kauai. Soil characteristics include high 
permeability, slow runoff, slight erosion hazard due to water, and high erosion 
hazard due to wind. Workability of this type of soil can be difficult due to the loose 
and unstable nature of the soil (SCS, 1972). A map of soils in the vicinity of the 
project site, as classified by the Web Soil Survey, is provided in Figure 3-1.  
 

Impacts and Mitigation Measures 

The Project will involve trenching for installation of approximately 2,250 linear-
ft of underground electrical conduit. A typical trench for electrical conduit 
installation may be approximately 1 ft wide and 2 to 3 ft deep. The trench 
could be backfilled with native material or approved borrow material, to be 
determined during the design phase. This trench will cover only a small area 
of the project site (approximately 0.05 acres) and, as such, is not expected to 
have a significant impact on soils or geologic conditions. Minor trenching may 
also be required for the installation of each utility pole for the proposed 
overhead electrical line.  
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Areas disturbed by trenching and other construction activities will temporarily 
be more susceptible to wind and stormwater erosion. Construction best 
management practices (BMPs) will be employed to mitigate impacts that soil 
erosion may have on local air and surface water quality. A National Pollutant 
Discharge Elimination System (NPDES) permit will be obtained from the State 
Department of Health (DOH), Clean Water Branch (CWB) prior to 
commencing any construction activities. The contractor will be required to 
comply with all NPDES permit conditions and State regulations regarding 
storm water quality. The contractor will also be responsible for implementing 
an appropriate dust mitigation plan and complying with the DOH, Clean Air 
Branch (CAB) air quality standards. Proper implementation of BMPs will 
mitigate temporary construction related impacts due to soils.  
 
The Project will not cause long-term impacts to soils and geology. No 
permanent mitigation measures are necessary.  
 

3.3. Topography 

The KRP is located on the coastal plains on the southwest side of the island. The 
site is fairly level and there are no distinguishing topographic features within the 
facility. Based on a topographic survey performed in support of the Project on 
February 6, 2015, elevations at the KRP range from 9 to 12 ft above sea level. The 
topographic survey is provided in Appendix D.  
 

Impacts and Mitigation Measures 

No grading is proposed as a part of the Project. As such, there will be no 
impact to any topographic features. No mitigation measures are necessary.  
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Photo 2 – Sand encroaching on the East end of the 
drag race strip.  

3.4. Shoreline 

KRP is located on two shoreline 
parcels. The shoreline, which 
runs at a shallow angle 
adjacent to the drag race strip, 
is further from the drag race 
strip on the West end of the 
track and is directly adjacent to 
the drag race strip on the East 
end of the track. Based on a 
shoreline survey performed on 
January 23, 2015, the shoreline 
is located over 500 ft from the 
KRP on the West end of the 
facility, and is directly adjacent 
to the drag race strip on the 

East end of the facility. Figure 2-8 shows the approximate location of the shoreline 
relative to KRP. The beach in the vicinity of the project site is sandy, and varies in 
depth depending on seasonal erosion/accretion patterns. On the West end of the 
facility, a vegetated earthen mound separates the drag race strip from the beach. On 
the East end of the facility, the sandy beach runs up against the facility, with sand 
often found on paved areas of the track. Photo 2 shows proximity of the beach to 
the East end of the facility.  
 
As was discussed in Section 2.10, the Project is subject to County Shoreline 
Setback rules because it is located on parcels that abut the shoreline. Figure 2-8 
provides a location of the proposed shoreline setback line. The proposed shoreline 
setback line is subject to County approval, and a Shoreline Setback Determination 
has been submitted concurrently with this Final EA. The Project will be designed so 
that no development takes place within the Shoreline Setback Area.  
 
Due to the proximity of the KRP and the Project to the shoreline, a Coastal 
Assessment was performed in support of the Project. The Coastal Assessment, 
which is included in Appendix E, was completed in April 2015. The Coastal 
Assessment addresses the coastal setting in the area adjacent to the project site, 
evaluates possible coastal hazards, describes ongoing shoreline processes (i.e., 
waves, currents, and sediment movements), analyzes historic coastal 
erosion/accretion patterns, and discusses possible coastal impacts of the Project.   
 
The Coastal Assessment noted that the beach adjacent to the project site is highly 
dynamic and that its depth has the potential to vary greatly depending on seasonal 
conditions. An erosional trend was noted toward the eastern end of the drag race 
strip, which is consistent with the conditions shown in Photo 2 above.  
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Impacts and Mitigation Measures 

As discussed in the Coastal Assessment, the East portion of the facility may 
be susceptible to coastal erosion. However, the proposed improvements are 
located sufficiently to the West of this area and over 200 ft inland from the 
shoreline. The Coastal Assessment concludes that the Project is located 
sufficiently distant from the shoreline that it is not expected to impact any 
coastal processes. As such we do not anticipate the proposed improvements 
to have any impact on typical shoreline processes or to be impacted by 
typical shoreline processes.  
 
The Coastal Assessment also noted the approximant inundation line that 
occurred when Hurricane Iniki struck Kauai on September 11, 1992. It should 
be noted that the Eastern-most portions of the proposed Project are located 
within area inundated during hurricane Iniki and that similar storm inundation 
could occur in the event of a similar magnitude storm. However, this was an 
exceptional storm event that is not indicative of typical conditions.  
 

3.5. Groundwater 

According to the DLNR, Commission on Water Resource Management aquifer 
classification system, Project is located over the Kekaha Aquifer System Area of the 
Waimea Aquifer Sector Area (CWRM, 2008). Due to the property’s proximity to the 
ocean and sandy soil conditions at the project site, it is likely that groundwater at the 
property is highly saline. As such, it is unlikely that groundwater in the vicinity of the 
property could potentially serve as a source of potable water.  
 
Because no geotechnical study was performed as a part of this Project, the depth to 
groundwater is unknown. However, it can reasonably be expected that the depth to 
groundwater at the project site is relatively shallow due to the site’s proximity to the 
ocean and the low elevation at the project site. Proximity to the ocean and sandy soil 
conditions make it likely that groundwater at the project site is hydrologically linked 
to nearby coastal areas.   
 

Impacts and Mitigation Measures 

The Project will not have any long-term effects on local groundwater 
resources. No permanent mitigation measures are necessary.  

 
Temporary construction activities with the potential to cause groundwater 
contamination will be mitigated with the use of BMPs. The contractor will be 
required to implement a BMP plan to address potential construction impacts 
such as minor leaks of oil or gasoline from construction equipment.  
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The contractor will determine the means and methods of construction. As 
such, it is unknown at this time whether dewatering will be required for 
installation of foundations for the proposed light poles. If dewatering is 
required, the contractor will be required to comply with all State regulations for 
dewatering, including Chapter 11-54, HAR. If dewatering is required, it will not 
be in quantities large enough to have an adverse effect on local groundwater 
or nearshore waters.  

 

3.6. Surface Waters 

The property is located along the shoreline Northwest of Kekaha Beach Park. A 
small drainage channel discharges into the Pacific Ocean just east of the project 
site.  
 
According to the CWB Water Quality Standards Maps, the Pacific Ocean is a Class 
A Marine Water (DOH, 2014). Chapter 11-54, HAR states that the objective for 
Class A Marine Waters is that “their use for recreational purposes and aesthetic 
enjoyment be protected” (HAR 11-54, 2009).  
 
Nearby Kekaha Beach park is listed as an impaired waterbody in the 2014 State of 
Hawaii Water Quality Monitoring and Assessment Report, a biennial report prepared 
by the DOH pursuant to §303(d), Clean Water Act. This report documents the results 
of DOH sampling efforts Statewide and assesses waterbodies with respect to the 
State water quality standards. According to the report, Kekaha Beach Park has not 
met the State water quality standard for levels of turbidity. The site was assigned a 
“low” priority for development of “total maximum daily loads” (TMDLs): the maximum 
level of a given pollutant that the stream can receive in order to meet the State water 
quality standards (DOH [2], 2014).  
 

Impacts and Mitigation Measures 

The Project is not expected to result in any long-term impacts to nearby 
surface water quality. The proposed improvements, which include the 
installation of stadium lighting, an LED scoreboard, overhead and 
underground power lines, and appurtenant devices (e.g., transformers) will 
not result in the discharge of any pollutants to State waters. The Project will 
not result in increased areas of impermeable surfaces, and thus will not result 
in an increase of stormwater runoff from the project site. The Project does not 
propose any grading, and thus will not result in changes to stormwater runoff 
patterns.  
 
Temporary construction activities have the potential to impact surface water 
quality. Although the proposed Project does not include major earthwork, 
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some ground-disturbing activities will occur. As with any construction activity 
that includes ground disturbance, stormwater can potentially carry loose soil, 
excess nutrients, and other pollutants to nearby waterbodies. Operation and 
staging of construction equipment also carries the potential to release 
pollutants to nearby surface waters (e.g., fuel spills and oil leaks). The 
contractor will be required to implement BMPs to mitigate potential surface 
water contamination. For example, silt fence or filter socks may be used to 
reduce the potential for erosion from the construction site. Spill kits and daily 
inspection of construction equipment may be used to reduce the risk from fuel 
spills or leaking equipment. A BMP plan will be designed and implemented by 
the contractor. The contractor will consider the use of non-potable water for 
temporary BMPs such as equipment wash-outs and dust control.  
 
It is anticipated that the proposed project will require NPDES permit coverage 
for storm water runoff associated with construction activities. A Notice of 
Intent (NOI) for NPDES general permit coverage will be submitted to the 
CWB at least 30 days prior to commencing any construction activities. 
Comments from the DOH Kauai District Health Office, dated July 10, 2015, 
indicate that a determination letter from the State Historic Preservation 
Division (SHPD) must be submitted with the NOI or permit application. As 
discussed in Section 3.11, an Archaeological Inventory Survey and 
Archaeological Monitoring Plan have been accepted by the SHPD. These 
acceptance letters will be submitted with the NOI, as necessary.  
 
The contractor will be required to comply with all NPDES permit conditions 
and State regulations regarding storm water quality.  
 
The Water Quality Standards of the State are outlined in Chapter 11-54, HAR. 
Projects within the State must conform with the State’s general policy of water 
quality anti-degradation (§11-54-1.1, HAR), designated uses (§11-54-3, 
HAR), and water quality criteria (§11-54-4). Compliance with the State water 
quality standards is required for all project activities.  
 

Anti-Degradation 
 
The State’s anti-degradation policy states that (1) the water quality 
necessary to protect existing uses shall be maintained and protected, 
(2) water quality must be maintained in order to support the 
propagation of fish, shellfish, wildlife, and recreation, (3) the quality of 
existing high-quality waters such as waters of national and state parks 
and wildlife refuges must be maintained and protected, and (4) in those 
areas where potential water quality impairment associated with thermal 
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discharge is involved, the anti-degradation policy and implementing 
method shall be consistent with Section 316 of the Clean Water Act.  
 
Designated Uses 
 
Due to topographic conditions, runoff from the project site will flow 
toward the Pacific Ocean, which is the nearest State surface water. 
The Pacific Ocean in the vicinity of the project site is classified as a 
Class A Marine water by the DOH. §11-54-3, HAR states that the 
objective of Class A Marine waters is that their use for recreational 
purposes and aesthetic enjoyment should be protected. Class A 
Marine waters should not act as receiving waters for any discharge 
which has not received the best degree of treatment or control. 
 
Water Quality Criteria 
 
The water quality criteria generally states that all waters shall be free of 
substances attributable to domestic, industrial, or other controllable 
sources of pollutants, including: materials that will settle to form 
objectionable sludge or bottom deposits; floating floatable debris, oil, 
grease, scum, or other floatable materials; substances in amounts 
sufficient to produce taste in the water or detectable off-flavor in fish, or 
in amounts sufficient to produce objectionable color or turbidity in 
receiving waters; high or low temperatures, biocides, pathogenic 
organisms, toxic, radioactive, corrosive, or other deleterious 
substances; substances or conditions or combinations thereof in 
concentrations which produce undesirable aquatic life, and; soil 
particles resulting from erosion on lands involved in earthwork. A list of 
pollutants along with their acute and chronic limits is provided in §11-
54-4, HAR.  

 
As discussed above, the project will not result in any long-term impacts to 
nearby surface water quality. Temporary construction activities have the 
potential to impact storm water runoff quality; however, the contractor will be 
required to implement BMPs to mitigate potential surface water 
contamination. As a result, the water quality of nearby surface waters will be 
protected. The project will not impact existing uses and will not adversely 
affect the propagation of fish, shellfish, wildlife, and recreational uses. The 
project does not involve any thermal discharge. The project will not result in 
any adverse impacts to recreational uses and aesthetic enjoyment of any 
State waters. Construction best management practices will be employed to 
ensure that construction activity does not cause any violations of the water 
quality criteria.  
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The potential for surface water contamination will be mitigated with the use of 
BMPs and by complying with NPDES permit conditions. As such, the Project 
will not threaten the designated uses of potentially effected waterbodies as 
defined in Chapter 11-54, HAR.  
 

3.7. Flood Hazard 

According to the Federal Emergency Management Agency Flood Insurance Rate 
Map, Community Panel Number 1500020251F (revised November 26, 2010), the 
project site is within Flood Zones AE and VE with flood elevations ranging from 8 to 
10 ft. (see Figure 3-2). Areas within Flood Zone VE are considered to have a 1 
percent (%) annual chance of a flood event with additional hazards due to storm-
induced velocity wave action. Areas within Flood Zone AE are considered to have a 
1% annual chance of flooding. A copy of panel 1500020251F is provided in 
Appendix F. The proposed improvements will be designed in accordance with 
standards for development within flood zones, as outlined in the CZO. 
 

Impacts and Mitigation Measures 

The proposed Project does not involve any occupied structures. As such, 
minimum impacts are anticipated from potential flood hazards. Electrical 
equipment that may be susceptible to flood hazard will be designed to be 
outside of the flood zone or above the flood elevation shown on the Flood 
Insurance Rate Map. The Project will comply with National Flood Insurance 
Program (NFIP) regulations for development within the flood hazard district, 
as outlined in Title 44, Code of Federal Regulations. The project will also 
comply with all applicable County regulations for development within the flood 
hazard district. These measures will mitigate any potential adverse impacts to 
the project site from flood hazards.  
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3.8. Floral and Faunal Resources 

The Project is located adjacent to the shoreline, and potentially serves as habitat for 
a number of threatened and endangered seabirds and seaborne mammals.  
 
The Hawaiian petrel (pterodroma sandwichensis) is a Federally-listed endangered 
seabird that is native to Hawaii. Adult Hawaiian petrels nest during the early spring in 
underground burrows, entering and leaving their burrows after dark. The female lays 
a single egg and parents take turns incubating the egg and feeding the chick. In 
November, fledgling Hawaiian petrels leave their nests for the first time and fly at 
night to the ocean to forage. Urban lights have been known to disorient the fledging 
Hawaiian petrels, causing them to fall to the ground or collide with structures, leaving 
them vulnerable to predators such as cats, dogs, and mongoose (NPS, 2015).  
 
The Newell’s shearwater (puffinus auricularis newelli) is a Federally-listed 
threatened species that nests in burrows on forested mountain slopes from April 
through November. The Newell’s shearwater needs an open downhill flight path from 
its burrows in order to become airborne and primarily feeds on squid. The 
shearwater is attracted to light, and increased urbanization has resulted in fledgling 
shearwater becoming disoriented during their first flight, often striking buildings, 
trees, or utility wires. Once grounded, the shearwater becomes vulnerable to 
predators (USFWS, 2012).  
 
The band-rumped storm petrel (oceanodroma castro) is a Federal candidate for 
listing, and is State listed as an endangered species. The storm petrel nests 
between May and June. Fledglings leave the nest in October toward the ocean to 
forage. Urban lighting has been known to disorient fledgling storm petrel, causing 
them to fall to the ground and leaving them vulnerable to predators (DLNR, 2005).  
 
The Hawaiian stilt (himantopus mexicanus knudseni) is a Federally-listed waterbird 
that nests in bodies of fresh, brackish, or salt water. The Hawaiian stilt typically 
feeds in shallow bodies of water separate from its nesting area. The primary causes 
of decline in the Hawaiian stilt population has been loss of habitat and introduced 
predators (USFWS [2], 2012).  
 
The Hawaiian common moorhen (gallinule chloropus sandvicencsis) is a Federally- 
listed endangered species common to freshwater marshes, taro patches, irrigation 
ditches, reservoirs and wet pastures. They prefer areas of dense vegetation near 
open water. The Hawaiian moorhen nests year-round, but the most active nesting 
season is from March through August. The Hawaiian moorhen typically eats 
mollusks, insects, water plants, and grasses. The primary causes of decline in the 
Hawaiian moorhen include loss of habitat and introduce predators (USFWS [3], 
2012).  
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The Hawaiian coot (fulica alai) is a Federally-listed endangered species frequently 
found in fresh and brackish marshes and ponds. The Hawaiian coot nests in aquatic 
vegetation, and feeds on seeds, leaves, aquatic plants, insects, tadpoles and small 
fish. The primary causes of decline in the Hawaiian coot include loss of habitat and 
introduced predators (USFWS [4], 2013).  
 
The Hawaiian duck (anas wyvilliana) is a Federally-listed endangered species 
endemic to Hawaii that is typically found in lowland wetlands, river valleys, and 
mountain streams. The Hawaiian duck feeds on mollusks, insects and freshwater 
vegetation. Their main breeding season is between January and May, with nest 
established on the ground. The primary causes of decline in the Hawaiian duck 
include loss of habitat and introduced predators (USFWS [5], 2012).  
 
The Hawaiian “Nene” goose (Branta sandvicensis) is a Federally-listed endangered 
species that is also Hawaii’s state bird. Nene are typically found in scrubland, 
grassland, golf courses, and sparsely vegetated slopes, and open lowland country. 
Nene have a vegetarian diet consisting of seeds of grasses and herbs, leaves, buds, 
flowers, and fruits of various plants. The breeding season for the Nene is from 
August to April. Nene nests are usually well concealed under brush and they 
typically prefer nesting in the same nest area year after year. The primary causes of 
decline in the Nene population include predation by introduced animals and possibly 
by poor available nutrition in their habitat. (USFWS [6], 2012).  The DLNR Division of 
Forestry and Wildlife (DoFAW) indicated in a comment letter dated August 4, 2015, 
that the Nene has been recently observed in Kekaha Agriculture Association lands 
on the mauka side of Kaumualii Highway (State Route 50).  
 
The Hawaiian hoary bat (lasirus cinereus semotus) is a Federally-listed endangered 
species that is typically found in elevations ranging from sea level to 7,500 ft. The 
hoary bat is nocturnal, and feeds on a variety of night-flying insects. The birthing and 
pup-rearing season of the Hawaiian hoary bat is from June 1 to September 15. The 
hoary bat will use trees typically 15 ft or greater in height to rear their young. The 
Office of Hawaiian Affairs (OHA), in their comment letter dated November 5, 2015, 
stated that Kauai is one of only two islands where hoary bat breeding has been 
documented. The primary causes of decline in the hoary bat include loss of habitat, 
pesticides, predation, roost disturbance, and loss of historic tree cover (USFWS [7], 
2012). 
 
The green sea turtle (chelonea mydas) is a Federally-listed threatened species 
generally found in shallow water areas inside reefs, bays, and inlets. Females nest 
nocturnally, and have a strong fidelity for nesting sites. Major causes of decline in 
the green sea turtle are hunting, disease, and loss of nesting habitat (USFWS [8], 
2015). The DLNR Division of Aquatic Resources (DAR) indicated in a comment 
letter dated November 2, 2015, that the green sea turtle nests regularly on Kauai, 
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particularly in the Mana-Barking Sands area. In their comment letter, the DAR stated 
that hatchling green sea turtles are often disoriented by bright light shining toward 
the beach since they are positively attracted to lights.  
 
The Hawaiian monk seal (neomonachus schauinslandi) is a Federally-listed 
endangered species. It is one of only two remaining monk seal species on the planet 
and is endemic to the Hawaiian archipelago. Monk seals feed in coral reef on 
lobster, eel, small octopus and reef fishes. They will spend most of their time in the 
ocean, but will rest on sandy beaches. Mothers will stay with their pups for about five 
to six weeks, and will not leave their side to feed. They can lose as much as 300 
pounds during this period. Factors that continue to threaten the monk seal include 
competition with fisheries for food, competition with other predators, disease, shark 
predation, and disease (USFWS [9], 2012).  
 
Panicum niihauense is a Federally-listed endangered species of grass that is 
endemic to Hawaii, and is typically found on the islands of Niihau and Kauai. They 
grow in nearshore sand dunes, and are threatened by the use of off-road vehicles 
and invasive plants. Although the panicum niihauense is not known to occur at the 
project site, the location is listed as critical habitat for the species (USFWS [10], 
2008).  
 

Impacts and Mitigation Measures 

The Project proposes installation of stadium lighting and overhead utility lines, 
both of which have the potential to adversely impact threatened and 
endangered seabird species.  
 
Fledgling Hawaiian petrel, Newell’s shearwater, and band-rumped storm 
petrel have been known to become disoriented during their first flights due to 
artificial lighting. Once disoriented, the birds can easily become grounded and 
vulnerable to predation. To mitigate this potential impact, the Project 
proposes the use of downcast lighting. Downcast lighting directs light toward 
the ground, and does not allow large amounts of light to project to areas 
outside the project site. An example of downcast lighting is given in Appendix 
A. In addition, GIRA has previously coordinated and will continue to 
coordinate their events with the USFWS to ensure minimal impacts to 
fledgling seabirds during the fall months. The USFWS comment letter, dated 
August 6, 2015, states that the use of stadium lighting may increase the risk 
of seabird fallout if the lighting is operated after sunset during the peak fallout 
period, which is from September 15 to December 15 of each year. In 
accordance with USFWS recommendations, GIRA will not operate the 
stadium lighting during the peak fallout period. GIRA intends to continue their 
relationship with the USFWS.  
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The USFWS, in a comment letter dated August 6, 2015, stated that the 
potential for seabird collision with the stadium lighting should be addressed. 
USFWS staff was consulted, and it was determined that the height of the 
stadium lighting will be reduced to a maximum height of 60 ft in order to 
mitigate the potential for seabird collision.  
 
Artificial lighting also has the potential to disorient adult and hatchling green 
sea turtles. This could affect their ability to find the ocean. To mitigate this 
impact, the downcast lighting will be placed on the makai side of the drag 
race strip and will be directed mauka (away from the beach). Based on 
comments from the DAR, all backlighting (i.e., lighting facing toward the 
beach) has been eliminated from the project. Additionally, no lighting will be 
constructed within the shoreline setback area. These measures will limit the 
visibility of artificial light from the beach. Given these mitigation measures, an 
illumination summary, provided in Appendix G, shows that 0.0 foot-candles 
of light will reach the shoreline area. Additionally, an existing sandy berm and 
vegetation line between the proposed lighting and the shoreline area should 
further mitigate any potential adverse impacts on green sea turtles. The 
existing vegetation line between the proposed lighting and the shoreline area 
will remain in place, and will not be affected by the proposed project.  
 
Although the scoreboard will use LED lighting, the scoreboard does not pose 
a threat of potentially significant impacts to seabirds or green sea turtles. LED 
lighting used by the scoreboard will be of relatively low intensity, intermittent 
(scores will be shown for a short period before the scoreboard goes “dark”), 
and will be of a red or amber hue. There is also an existing line of vegetation 
located between the proposed scoreboard site and the shoreline. The 
scoreboard will be installed at a maximum height of 24 ft, which is below the 
top of the adjacent vegetation line. Vegetation will further prevent scoreboard 
light from reaching the shoreline area.  
 
During preparation of this EA, the USFWS and DoFAW have been consulted 
on methods to mitigate potential seabird strikes on the proposed overhead 
electrical lines. Both agencies have recommended construction of overhead 
electrical lines at a height lower than the top nearby of ironwood trees. 
Because the treeline is readily visible, it will cause seabirds to fly above the 
overhead electrical lines and will prevent bird strikes.  
 
Habitat loss is also a primary threat for all species discussed in this section. 
The Project does not propose conversion of additional land to urban uses, 
and thus will not cause the destruction of any critical habitat for any species. 
Temporary construction activities, however, have the potential to disturb 
endangered species habitat. In particular, vegetation clearing and earth-
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disturbing activities during construction have the potential to adversely impact 
nesting areas.  
 
To mitigate this potential impact, a biological monitor will survey the project 
site prior to construction to ensure no endangered or threatened species are 
present in areas to be disturbed. The USFWS will be notified prior to 
construction and will be provided with the results of this survey. Any nests or 
broods will be reported to the USFWS and will be protected with 
establishment of a 100-ft buffer area around the nest. Prior to the initiation of 
any earth-moving activities, a biological monitor or contractor trained in 
identification of threatened and endangered species will survey the areas to 
be affected and ensure that nests or broods will not be adversely affected. 
Work will be halted within 100 ft of any threatened or endangered species that 
enters the project site, and will not be resumed until they leave the area on 
their own accord. A post-construction report, including the results of surveys, 
locations of documented nests, and other relevant information will be 
submitted to the USFWS within 30 days of the completion of construction.  
 
Removing, trimming, or otherwise disturbing trees greater than 15 feet tall 
during the hoary bat birthing and pup rearing season has the potential to 
impact hoary bats and their pups. The cutting or removing of such trees will 
not occur between June 1 and September 15 to the extent possible. If 
disturbance of such trees is necessary between June 1 and September 15, a 
survey will first be conducted by a knowledgeable wildlife biologist to prevent 
disturbance of the hoary bat.  
 
Although pinacum niihauense is not found at the project site, nearby sand 
dunes could potentially serve as habitat for this endangered grass species. 
To avoid adverse impacts on this critical habitat, no major grading is 
proposed as part of the Project. The Project will involve small areas of land 
disturbance for installation of underground electrical lines. Trenched areas will 
be kept to a minimum, and will be backfilled with native soils so that the soil 
characteristics at the project site are not disturbed.  
 
Implementation of the mitigation measures outlined in this section will prevent 
any significant adverse impacts of the Project on listed species.  

 

3.9. Air Quality 

Per the requirement of the Clean Air Act (last amended in 1990), the U.S. 
Environmental Protection Agency has established the National Ambient Air Quality 
Standards (NAAQS) in order to protect public health and welfare and prevent the 
significant deterioration of air quality. Additionally, the DOH has established State 
Ambient Air Quality Standards (SAAQS) to regulate air quality statewide. The State 
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standards for carbon monoxide and nitrogen dioxide are more stringent than their 
federal counterparts. 
 
The CAB monitors air quality at selected locations throughout the State. The 2013 
ambient air monitoring network consists of 13 State and local air monitoring stations 
and “special purpose monitoring stations”. Currently, there is one State-maintained 
ambient air quality monitoring station on Kauai. The Niumalu monitoring station is 
located on a private residential property in Lihue, approximately 1 mile downwind of 
Nawiliwili Harbor. The location was selected so that it can monitor the impact of 
cruise ship emissions on nearby communities. The Niumalu monitoring station is 
located over 20 miles from the project site, thus its data may not be indicative of 
localized conditions. However, general regional conditions can be inferred from data 
collected at this station.   

The Niumalu monitoring station currently monitors for the volume of PM2.5 
(particulate matter less than or equal to 2.5 microns in aerodynamic diameter), sulfur 
dioxide (SO2), carbon monoxide (CO), and nitrogen dioxide (NO2) (CAB et. al., 
2014). 
 
Air quality readings at the Niumalu monitoring station have historically, and continue 
to remain well below NAAQS and SAAQS.  
 

Impacts and Mitigation Measures 

The Project will not result in any long-term impacts on air quality. No 
mitigation measures for long-term air quality impacts are required.  
 
Short-term impacts on local air quality may occur during construction. 
Particularly, trenching during installation of the underground utility lines has 
the potential to release fugitive dust. Operation of construction equipment will 
also result in exhaust emissions during construction of the Project. These 
temporary impacts will be of the type and scale typical of small construction 
projects. The contractor will be responsible for implementing an appropriate 
dust control plan and will be responsible for complying with all relevant State 
regulations regarding air quality, as outlined in Chapter 11-60.1, HAR. 
 

3.10. Noise 

The project site is located approximately 0.5 miles makai of Kaumualii Highway, and 
just over 0.5 northwest of residential areas in Kekaha. Existing ambient noise at the 
project site is primarily waves from the nearby shoreline.  
 
Pursuant to Chapter 11-46, HAR on Community Noise Control, DOH daytime and 
nighttime noise limits (expressed in maximum A-weighted decibels [dBA] at the 
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property line) are 55 dBA at the property line during the daytime (7 a.m. to 10 p.m.) 
and 45 dBA at the property time during at nighttime (10 p.m. to 7 a.m.). A permit 
from the DOH, Indoor and Radiological Health Branch (IRHB) is required for noise 
levels that exceed the maximum permissible sound level for more than ten percent 
of the time within any twenty minute period, or for impulsive noises ten dBA or more 
above the maximum permissible sound level.  
 

Impacts and Mitigation Measures 

The Project will not result in any long term noise-related impacts. No audible 
devices will be installed and the Project will not result in permanent increased 
usage or traffic at the property. No permanent mitigation measures are 
necessary.  
 
Temporary noise-related impacts may occur during construction. These 
impacts will be of the type and magnitude typical of construction projects. The 
contractor must comply with Chapter 11-46, HAR and obtain the appropriate 
noise-related permits from the IRHB when necessary.  

 

3.11. Archaeological and Cultural Resources 

The project site is located in Waimea ahupuaa of the Kona district of Kauai. 
Generally, the area was traditionally used for taro cultivation. Historical uses of the 
area include cultivation of tobacco, rice and sugar cane. The date of construction of 
the race track is unknown; however, aerial photography indicates that the track was 
constructed between 1950 and 1975.  
 
Because the project site consists primarily of sandy soils, which have been known to 
produce native Hawaiian burial sites, an archaeological inventory survey (AIS) has 
been prepared in support of the Project. Preparation of the AIS involved review of 
traditional and historic land use in the area, research of previous archaeological 
studies performed in the vicinity of the project site, a surface and subsurface 
investigation of the project site, and consultation with individuals that may have 
knowledge of cultural resources in the area. The investigation included subsurface 
testing at 90 locations (75 trenches and 15 augured pits). Subsurface testing was 
done at the proposed locations of utility poles, lighting poles, along the length of the 
proposed utility trench, and near the proposed scoreboard. Test locations are shown 
on maps in the AIS, which is included in Appendix H.  The survey found no 
archaeological materials during its surface or subsurface investigation at the project 
site and learned of no cultural resources during consultation. The AIS was approved 
by the SHPD in November 2016.  
 
In addition to preparation of the AIS, agencies, organizations, and individuals who 
may be knowledgeable of archaeologic, cultural, or historic resources were 
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consulted during the EA process. Sections 7, 8 and 9 provide a list of agencies and 
Native Hawaiian Organizations that were consulted. Comments were received from 
the SHPD and OHA.  
 
OHA noted concerns about the possibility of subsurface cultural deposits or 
traditional Hawaiian burials due to sandy soils at the project site and the possibility 
that customary native practices may occur in the area, though no specific concerns 
were noted. OHA also requested that SHPD recommend archaeological monitoring 
of any new ground excavation.   
 
Additionally, OHA requested that this report disclose the project site’s designation as 
Section 5(b) Ceded Lands, and that the State holds these Ceded Lands in corpus 
trust for Native Hawaiians and the general public.  
 

Impacts and Mitigation Measures 

Archaeologists found no historic or archaeological resources during their 
surface and sub-surface investigation at the project site. As such, no impacts 
to historic or archaeological resources are anticipated as a result of the 
Project. Although no historic or archaeological resources were discovered, 
the AIS recommends archaeological monitoring during ground disturbing 
activities. Archaeological monitoring is recommended because the project 
area’s environment and indigenous soils/sediments (sand dunes and Jaucus 
loamy fine sands near the shoreline) are generally conducive to the presence 
of native Hawaiian burials and subsurface cultural deposits. An 
Archaeological Monitoring Plan (AMP) has been prepared and was accepted 
by the SHPD in January 2016. A copy of the AMP is included in Appendix I. 
The contractor will be responsible for carrying out monitoring practices 
outlined in the AMP during construction.  
 
In the event that any unexpected historic remains or other potentially 
significant subsurface resources are encountered during the various phases 
of construction (e.g., excavation and trenching), the contractor will be required 
to halt construction activities and to immediately notify SHPD and OHA of the 
discovery. The DLNR will prevent the disturbance or taking of any discovered 
archaeological, historic or cultural resources to the extent possible by 
instituting the described mitigation measures and enforcing their 
implementation by its contractors. Thus, the Project is expected to have no 
adverse impact on historic or archaeological resources.  
 
No culturally significant resources are known to be present within the project 
site and no traditional and cultural practices or beliefs are known to occur 
within the subject property. The Project will support existing uses within the 
project site and will not result in the expansion or expanded use of the KRP. 
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Thus, Project actions are expected to have no adverse impacts on any 
cultural resources or practices at the project site.  

 

3.12. Visual Resources 

The project site is predominantly a 
large, level area which has been 
cleared of vegetation. The two-
lane drag race strip is the most 
notably visible structure at the 
facility. The bleachers, control 
tower, starting line, and street 
lights are also visible upon 
entering the KRP. Trees surround 
most of the perimeter of the KRP, 
obstructing views of the facility to 
and from other properties. The 
treeline breaks on the southeast 
end of the drag race strip, where 
views extend from the Waimea 

Mountains to the Pacific Ocean. The town of Kekaha is visible from the southern-
most tip of the drag race strip. Because the trees surround the majority of KRP, and 
because there are no large vertical structures at the site, the facility is not visible 
from most surrounding properties.  
 
The access road to the facility is entered from Kaumualii Highway. The access road 
is lined on both sides by tall vegetation. As such, there are no notable viewplanes 
from the access road and the road itself is not visible from neighboring properties.  
 

Impacts and Mitigation Measures 

The Project proposes addition of stadium lighting, an LED scoreboard and 
overhead electrical lines along the drag race strip and access road. The 
proposed lighting will likely be visible from areas to the southeast of the 
project site, including Kekaha. However, the lights will be located over a mile 
from the nearest residential properties and will not have a large visual 
footprint at this distance. The largest potential impact of the proposed lighting 
is from the light that would be visible during operation of the facility during the 
night. The use of downcast lighting is proposed to mitigate this potential 
impact. The lighting will only be used during events at the KRP, which occur 
once a month.  
 
The scoreboard will be located in a large grassy are directly adjacent to the 
drag race strip. A line of vegetation is located between the proposed 

Photo 3 – View toward the starting line, control 
tower, bleacher, and pit areas.   
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scoreboard and the beach on the makai side of the track. The scoreboard will 
be installed at a maximum height of 24 ft, which is below the height of the 
adjacent vegetation. Views of the scoreboard from adjacent property will be 
obscured by existing vegetation.  
 
The proposed lighting will not be visible from most adjacent properties since 
all views to the project site are obstructed by the treeline. Views of the 
proposed overhead electrical lines will be obstructed by the treeline along the 
access road.  
 
For these reasons, the Project will not have significant adverse impact on 
visual resources. 
 

3.13. Socio-Economic Characteristics 

3.13.1. Existing Businesses and Surrounding Uses 

The project site is located in an agricultural area, with surrounding uses 
including a shrimp farm, landfill, rifle range, and agriculture. The United States 
Navy’s Pacific Missile Range at Barking Sands is located to the northwest 
and the town of Kekaha is located to the southeast. 
 
The State of Hawaii, which is the recorded fee owner of all properties 
neighboring the subject property, was consulted during the EA process. 
Details regarding this consultation are presented in Sections 7, 8 and 9.  
 

Impacts and Mitigation Measures 

The Project will not have any long-term impacts on surrounding 
businesses or uses. There may be an increase in traffic to the property 
during construction. However, this increase will be only temporary and 
will not be significant enough to have an adverse impact on 
surrounding properties.  
 

3.13.2. Police, Fire and Ambulance Service 

Police: The Kauai Police Department (KPD) provides police services in Kauai 
County. The project site is located in the KPD’s Waimea District, which has 
sub-stations located in Waimea and Koloa (KPD, 2015). The Waimea sub-
station, at just over 5 miles, is closest station to the project site.  
 
Fire: The Kauai Fire Department (KFD) provides fire protection services for 
the County of Kauai. The KFD has eight fire stations throughout the island, 
with the closes to the project site being the Waimea Fire Station (KFD, 2015). 
The Waimea Fire Station is located just over 5 miles from the project site.  
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Ambulance: The nearest emergency medical facility, the West Kauai Medical 
Center, is located 5 miles from the project site in Waimea. American Medical 
Response provides ambulance services in Kauai County. An ambulance is 
stationed at the KRP during race events.  
 

Impacts and Mitigation Measures 

The Project will not impact the demand for or distribution of any 
emergency services.  
 

3.14. Infrastructure and Utilities 

The following section includes discussions regarding roadways and utility (water, 
drainage, wastewater and electrical) considerations. 
 

3.14.1. Roadways and Traffic Considerations 

The access road to the project site is located along Kaumualii Highway, 
approximately 2 miles northwest of Kekaha. Kaumualii Highway is a two-lane 
asphalt-paved highway in the vicinity of the access road. Traffic in the area is 
light due to the fact that there are no large residential developments 
northwest of Kekaha.  
 

Impacts and Mitigation Measures 

The Project is not expected to have permanent long-term impacts on 
roadway or traffic conditions. Although the Project is in support of a 
motor vehicle racing facility, the Project will not cause an increase in 
the number of events at the KRP. 
 
During construction, materials and equipment will be brought to the site 
along Kaumualii Highway. This temporary increase of traffic to the 
project site will be minimal and temporary. Construction of the Project 
will not result in any road closures or traffic diversion.  
 
Because the Project will result in only minor and temporary impacts 
during construction, no mitigation measures are proposed. The Project 
will not result in significant adverse impacts to traffic and roadways.  
 

3.14.2. Solid Waste Management 

The solid waste disposal facility nearest the project site is the Kekaha Landfill, 
which is operated by the DPW. The Kekaha Landfill is located adjacent to the 
project site in TMK parcel (4)1-2-002:009.  
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Impacts and Mitigation Measures 

The project will not result in any long terms impact to the Kekaha 
Landfill or other solid waste disposal site. The Project does not result in 
a long term change to solid waste produced at the project site.  
 
Temporary impacts may occur during construction, due to the increase 
in solid waste produced during construction activities. The contractor 
will be required to comply with State regulations for solid waste 
management, as outlined in Chapter 11-58.1, HAR. In accordance with 
Chapter 11-58.1, HAR, grubbed material and construction waste shall 
be disposed of at a solid waste disposal facility that complies with 
State rules. The open burning of any wastes is prohibited.  
 
The project will result in a temporary increase in waste produced at the 
facility, which will cease upon completion of construction. Disposal of 
solid construction waste at an appropriate solid waste disposal facility 
will not result in significant adverse impacts to the environment.  

 

3.14.3. Utilities 

Water: Multiple small-diameter lines are buried at the project site to provide 
water for minor uses throughout the KRP.   
 
Drainage: There are no drainage utilities at the project site. Stormwater 
leaves the project site either by sheetflow runoff, evaporation, transpiration, or 
percolation. Grading at the KRP would direct stormwater runoff toward the 
drag race strip. Low rainfall totals and highly permeable soils indicate that 
there is not a need for large drainage infrastructure at the project site.   
 
Wastewater: There are no wastewater utilities at the KRP.   
 
Electrical: The project site does not have an existing connection to the 
electrical utility. Electricity at the project site is currently provided by the use of 
portable generators, which are brought to the project site during race events. 
The portable generators are used to power existing streetlight-style light 
poles, temporary lighting, electrical equipment, and mechanical equipment 
used during events. The portable generators are removed from the site at the 
end of each event.  
 

Impacts and Mitigation Measures 

Water: The Project will not have any impact to water utilities.  
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Drainage: The Project does not involve any grading or change in 
topography at the project site. Drainage will not be impacted by the 
Project.  
 
Wastewater: The Project will not have any impact to wastewater 
utilities.   
 
Electrical: The Project proposes a KRP connection to the KIUC 
electrical system through overhead lines located along Kaumualii 
Highway. Overhead electrical lines will be constructed from Kaumualii 
Highway the KRP along the access road to the facility. The KIUC has 
been consulted regarding the Project, and has indicated that the KIUC 
system has sufficient power to accommodate the Project. The 
overhead lines to the project site will be owned by the KIUC.  
 
Underground conduits will be constructed to distribute power to the 
proposed stadium lights. The conduits will run parallel to the drag race 
strip. Appurtenant devices, such as transformers and pullboxes, will be 
installed along the alignment of the underground electrical conduits.  
 
The KRP connection to KIUC’s electrical distribution system is being 
coordinated with the KIUC. The Project will represent an additional 
load to the system; however, the load is expected to be minimal since 
GIRA holds events only once a month.  
 
The electrical connection will allow GIRA to reduce (but not eliminate) 
its dependence on portable generators to run events. This may reduce 
the amount of fuel used during events, and reduce exhaust and noise 
emissions from portable generators. This effect, however, will not be 
significant since GIRA holds events only once a month on average.  
 
Overall, the Project will not result in significant adverse impacts to 
electrical utilities. The Project will be coordinated throughout the 
planning, design and construction processes.  
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4. RELATIONSHIP TO PLANS, POLICIES, AND CONTROLS 

4.1. State Land Use District 

The State Land Use Law (Chapter 205, HRS) 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 for Hawaii’s people. All lands in the State are classified 
into four land use districts by the State of Hawaii, Land Use Commission: Urban, 
Agricultural, Conservation, and Rural. Urban areas are characterized by residential 
neighborhoods, commercial enterprises, industrial development, and community 
facilities including public buildings.  
 
The project site is located within the Limited subzone of the Conservation land use 
district. §13-5-12, HAR outlines the following objectives for the Limited subzone: 
 
§13-5-12 Limited (L) subzone.  

(a) The objective of this subzone is to limit uses where natural conditions suggest 
constraints on human activities.  

(b) The (L) subzone shall encompass: 
(1) Land susceptible to floods and soil erosion, lands undergoing major 

erosion damage and requiring corrective attention by the county, state, or 
federal governments; and  

(2) Lands necessary for the protection of the health, safety, and welfare of the 
public by reason of the land’s susceptibility to inundation by tsunami, 
flooding, volcanic activity or landslides, or which have a general slope of 
forty percent or more 

 
Comment: 
The project site is located in a coastal parcel. The shoreline in the vicinity of 
the parcel is highly dynamic due to seasonal erosion/accretion. The width of 
the beach varies throughout the year. To mitigate any impacts due to coastal 
erosion, no Project improvements will be constructed makai the shoreline 
setback. The shoreline setback line will be approved by the County Planning 
Department.  
 
Consultation with the OCCL indicates that the Project will be required to 
obtain a CDUP. Pursuant to §13-5-22, HAR, a “Departmental Permit” will be 
required. Departmental Permits are approved by the Chairperson of the 
BLNR. A CDUP application has been submitted to the OCCL for review.  

 

4.2. Hawaii State Plan 

The Hawaii State Plan, HRS Chapter 226, outlines broad goals, policies, and 
objectives to serve as guidelines for the future growth and development of the State. 
Objectives, policies, and priority guidelines relevant to the Project are as follows:  
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§226-4 State goals. In order to guarantee, for the present and future generations, 

those elements of choice and mobility that insure that individuals and 
groups may approach their desired levels of self-reliance and self-
determination, it shall be the goal of the State to achieve: 

(2) A desired physical environment, characterized by beauty, cleanliness, quiet, 
stable natural systems, and uniqueness, that enhances the mental and 
physical well-being of the people. 

 
§226-11 Objectives and policies for the physical environment – land-based, 

shoreline, and marine resources. 
(a) Planning for the State’s physical environment with regards to land based, 

shoreline, and marine resources shall be directed towards achievement of the 
following objectives: 
(1) Prudent use of Hawaii’s land-based, shoreline, and marine resources. 
(2) Effective protection of Hawaii’s unique and fragile environmental 

resources. 
(b) To achieve the land-based, shoreline, and marine resources objectives, it 

shall be the policy of this State to: 
(1) Exercise an overall conservation ethic in the use of Hawaii’s natural 

resources. 
(2) Ensure compatibility between land-based and water-based activities and 

natural resources and ecological systems. 
(3) Take into account the physical attributes of areas when planning and 

designing activities and facilities.  
(4) Manage natural resources and environs to encourage their beneficial and 

multiple use without generating costly or irreparable environmental 
damage.  

(6) Encourage the protection of rare or endangered plant and animal species 
and habitats native to Hawaii.  

(8) Pursue compatible relationships among activities, facilities, and natural 
resources. 

(9) Promote increased accessibility and prudent use of inland and shoreline 
areas for public recreational, educational, and scientific purposes.  

 
§226-12 Objective and policies for the physical environment – scenic, natural 

beauty, and historic resources.  
(a) Planning for the State’s physical environment shall be directed towards 

achievement of the objective of enhancement of Hawaii’s scenic assets, 
natural beauty, and multi-cultural/historical resources.  

(b) To achieve the scenic, natural beauty, and historic resources objective, it 
shall be the policy of this State to:  
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(1) Promote the preservation and restoration of significant natural and historic 
resources.  

(3) Promote the preservation of views and vistas to enhance the visual and 
aesthetic enjoyment of mountains, ocean, scenic landscapes, and other 
natural features.  

 
§226-13 Objectives and policies for the physical environment – land, air, and water 

quality. 
(a) Planning for the State’s physical environment with regard to land, air, and 

water quality shall be directed towards achievement of the following 
objectives: 
(1) Maintenance and pursuit of improved quality in Hawaii’s land, air, and 

water resources.  
(b) To achieve the land, air, and water quality objectives, it shall be the policy of 

this State to: 
(7) Encourage urban developments in close proximity to existing services and 

facilities.  
 

§226-23 Objective and policies or socio-cultural advancement – leisure. 
(a) Planning for the State’s socio-cultural advancement with regard to leisure 

shall be directed towards the achievement of the objective of the adequate 
provision of resources to accommodate diverse cultural, artistic, and 
recreational needs for present and future generations. 

(b) To achieve the leisure objective, it shall be the policy of this State to: 
(2) Provide a wide range of activities and facilities to fulfill the cultural, artistic, 

and recreational needs of all diverse and special groups effectively and 
efficiently. 

(3) Enhance the enjoyment of recreational experiences through safety and 
security measures, educational opportunities, and improved facility design 
and maintenance. 

(5) Ensure opportunities for everyone to use and enjoy Hawaii’s recreational 
resources. 

 
Note: http://www.capitol.hawaii.gov/hrscurrent/   accessed on 5/02/2015 
 

Comment: 
 
The Project will be performed in a manner consistent with the relevant 
objectives of the Hawaii State Plan, as stated above. The Project will improve 
a recreational resource and an existing and appropriate facility. The Project 
will not significantly impact nearby coastal resources or restrict public access 
to such resources. Endangered and threatened floral and faunal species will 
be protected with the use of appropriate mitigation measures. Construction 

http://www.capitol.hawaii.gov/hrscurrent/
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BMPs are proposed for temporary impacts to land, air and water quality that 
may occur during construction. 
 

4.3. Kauai County General Plan 

The General Plan of Kauai County sets forth broad statements of social, economic, 
environmental, and design objectives and policies which are desired over the long-
term. The following policies and objectives are relevant to the Project:  
 
2.1. Community Values 

 Protection, management, and enjoyment of our open spaces, unique 
natural beauty, rural lifestyle, outdoor recreation and parks.  

 Access to and along shorelines, waterways and mountains for all. 
However, access should be controlled where necessary to conserve 
natural resources and to maintain the quality of public sites for fishing, 
hunting, recreation and wilderness activities valued by the local 
community.  

 
2.2  Vision for Kauai 2020 

Coastal Development 
Development along the shoreline is designed and landscaped to moderate 
visual impact. There is a transition zone which allows increased building 
height with larger setbacks, up to the four-story height limit. 
 
Increased setbacks have reduced the need for seawalls or artificial hardening 
of the shoreline. Along sandy shorelines, shore protection structures are 
allowed only in special instances as a last resort.  

 
3.2  Scenic Views 

This chapter sets policies relating to land, waters and culture – resources 
which are the heritage of the people of Kauaʻi. Heritage resources are 
connected to physical features or structures, but they also entail less tangible 
qualities like cultural meaning, historic significance, and the visual experience 
of the environment. 
 
The chapter also sets policies for managing human activities to maintain the 
quality of the environment – particularly the quality of Kaua’i’s waters and 
watersheds. As stated in the Vision, the concepts of ahupua’a and watershed 
link the mountains, lowlands and ocean as one basic ecological unit. The 
rainwater running off the land affects the quality of the streams and coastal 
waters; this in turn affects their ability to support native biota and their 
usefulness for fishing, swimming, or other activities. Finally, the Chapter 
addresses the special rights of Native Hawaiians in water and land. 
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3.2.1 Policy 
(a) In developing public facilities and in administering land use regulations, 

the County shall seek to preserve scenic resources and public views. 
Public views are those from a public place, such as a park, highway, or 
along the shoreline.  

(b) The County shall observe the following general principles in maintaining 
scenic resources: 
(1) Preserve public views that exhibit a high degree of intactness or 

vividness. 

 “Intactness” refers to both the integrity of visual patterns and the 
extent to which the landscape is free from structures or other 
visually encroaching features. 

 “Vividness” relates to the memorability of a view, caused by 
contrasting landforms which create striking and distinctive patterns. 
(Examples are the silhouette of Mt. Hāʻupu against the horizon, 
views of Nounou Mountain from the valley and the coast, and the 
view of Hanalei Valley from the overlook.) 

(2) Preserve the scenic qualities of mountains, hills and other elevated 
landforms, qualities such as the silhouette against the horizon and the 
mass and shape of the landform. 

(3) Preserve the scenic qualities of lowland/open space features, such as 
the shoreline, the edge of a coastal bluff, a marsh, a fishpond, or a 
historic or cultural property. Structures should not impede or intrude 
upon public views of the feature and should not alter the character of 
the immediate area around the land feature, historic or cultural 
property.  

 
3.5  Coastal Lands 

Coastal lands have unique qualities and environmental conditions that 
warrant special consideration in land use planning and regulation. The 
special nature of coastal lands has been recognized in the federal coastal 
zone legislation, the Hawaiʻi Coastal Zone Management Act, and the County 
Special Management Area Rules and Shoreline Setback Rules. Following 
are key factors that need to be considered when planning for coastal lands: 
 

 Coastal lands are susceptible to physical change – especially those 
fronted by sandy beaches. Patterns of weather and oceanographic 
conditions cause lands to erode and/or accrete, sometimes seasonally, 
sometimes in cycles, and sometimes chronically over a period of years. 
Storm events or unusual swells can exaggerate or change conditions. 
Coastal erosion is normal and should be planned for. 
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 Coastal lands are susceptible to damage from typical winter storms, 
riverine flooding, tsunami, and hurricane storm surge. The Federal 
Insurance Rate Maps delineate flood hazard zones and elevations for 
severe events, defined as those having a one percent chance of 
occurrence in any given year. Coastal properties on Kauaʻi suffered 
extensive damage from storm surge caused by the 1982 and 1992 
hurricanes. 
 

 Use of the beach and access to coastal waters are essential for fishing 
and other traditional food-gathering activities. Hawaiʻi law guarantees the 
public use of lands seaward of the shoreline. 
 

 Shoreline lands are highly desirable for recreation activities, such as 
surfing, snorkeling and canoe-paddling. These activities are coastal-
dependent, another reason why public access to and along the shoreline 
is critical. 
 

 Unique natural and cultural resources are often found on coastal lands. 
Natural resources include wetlands, river deltas, native coastal plants, 
and endangered waterbird habitat. Because the coastal plains were well 
used by the ancient Hawaiian culture, many heiau, burial sites, and other 
cultural sites may be found there. 
 

 The coast is rich in scenic qualities and unique views. Important public 
viewpoints include public roads, parks and other public lands, and 
beaches and other public lands makai of the shoreline. Some of the most 
vivid views are along the coastline and across embayments, looking 
toward prominent landforms such as cliffs, headlands or coastal bluffs. 

 
3.5.1 Policy 

(b) When developing public facilities or granting zoning, land use permits, or 
subdivision for development along the coast, the first priority shall be to 
preserve and protect sandy beaches.  
(1) Strips of land along the shoreline that have been placed in the State 

Conservation District or in the County Open zoning district are 
intended to serve as a buffer from coastal erosion. Structures should 
be sited inland of these coastal buffers on lands that are appropriately 
zoned.  

(2) When development is proposed along a sandy beach, hazards of long-
term coastal erosion should be assessed and used to determine 
appropriate setbacks.  
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(d) Following are general guidelines for coastal development, including 
resorts and residential subdivisions, but excepting harbors and other uses 
which are specifically dependent on locating near the water.  
(4) Maintain existing stands of trees or plant trees within the buffer zone, 

to provide sun and wind protection and to moderate the appearance of 
large buildings (e.g., Hyatt Regency, Kauaʻi Coast Resort at the 
Beachboy). 

(5) Site buildings to preserve view corridors from roads or public places to 
the ocean and from the ocean mauka.  

 
Note: 
http://www.kauai.gov/Government/Departments/PlanningDepartment/TheKauaiGene
ralPlan/tabid/130/Default.aspx  accessed on 5/02/2015 
 

Comment: 
The Project entails improvements to the existing KRP facility and will not 
detract from existing opens spaces or recreational areas. The Project will be 
designed such that it does not infringe in the shoreline setback area, and it 
will not have any impacts to coastal resources or recreational areas. The 
Project does not involve any shoreline hardening structures. Public access to 
the shoreline will not be impacted by the Project. Views of the proposed 
vertical structures (i.e., stadium lighting and overhead electrical lines) will be 
obstructed by existing landscaping at the project site and the visual impact of 
the proposed lighting will be mitigated with the use of downcast lighting 
systems. For these reasons, the Project is consistent with the Kauai County 
General Plan.  
 

4.4. Kauai County Comprehensive Zoning Ordinance 

Most of the Project is within the State Conservation land use district, and are not 
subject to County ordinance. However, a portion of the facility access road on TMK 
(4)1-2-002:036 is located within the County Agricultural zoning district. As such, a 
portion of the proposed overhead electrical line extension is located within the 
County Agricultural zoning district.  
 
Objectives of the Agricultural zoning district include the following:  
 

(a) To protect the agriculture potential of lands within the County of 
Kauai to insure a resource base adequate to meet the needs and 
activities of the present and future. 

 
(b) To assure a reasonable relationship between the availability of 

agriculture lands for various agriculture uses and the feasibility of 
those uses. 

http://www.kauai.gov/Government/Departments/PlanningDepartment/TheKauaiGeneralPlan/tabid/130/Default.aspx
http://www.kauai.gov/Government/Departments/PlanningDepartment/TheKauaiGeneralPlan/tabid/130/Default.aspx
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(c) To limit and control the dispersal of residential and urban uses 

within agricultural lands.  
 
Comment: 
The proposed overhead lines will be located on the existing access road. The 
road provides access to the KRP and the Kekaha landfill, and has limited 
potential for agricultural development. As such the Project will not limit the 
potential for any agricultural uses. The Project supports existing uses at the 
KRP and will not promote the dispersal of residential and urban uses.  
 

4.5. State Coastal Zone Management Program 

The State Coastal Zone Management (CZM) program, established pursuant to 
Chapter 205A, HRS, as amended, is administered by the State Office of Planning. 
The program provides for the beneficial use, protection, and development of the 
State’s coastal zone. Relevant objectives and policies as outlined in §205A-2, HRS 
include the following:  
 
§205A-2 Coastal zone management program; objectives and policies.  

(b) Objectives 
(1) Recreational resources 

(A) Provide coastal recreational opportunities accessible to the public. 
(2) Historic Resources 

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

(3) Scenic and open space resources: 
(A) Protect, preserve, and, where desirable, restore or improve the quality 

of coastal scenic and open space resources.  
(4) Coastal ecosystems; 

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

(6) Coastal hazards; 
(A) Reduce hazard to life and property from tsunami, storm waves, stream 

flooding, erosion, subsidence, and pollution.  
(9) Beach protection; 

(A) Protect beaches for public use and recreation. 
(10) Marine resources; 

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

(c) Policies 
(1) Recreational Resources 
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(B) Provide adequate, accessible, and diverse recreational opportunities in 
the coastal management area by: 
(i) Protecting coastal resources uniquely suited for recreational 

activities that cannot be provided in other areas; 
(iii) Providing and managing adequate public access, consistent with 

conservation of natural resources, to and along shorelines with 
recreational value; 

(3) Scenic and open space resources; 
(B) Ensure that new developments are compatible with their visual 

environment by designing and locating such developments to minimize the 
alteration of natural landforms and existing public views to and along the 
shoreline; 

(C)Preserve, maintain, and, where desirable, improve and restore shoreline 
open space and scenic resources; 

(4) Coastal Ecosystems 
(C) Preserve valuable coastal ecosystems, including reefs, of significant 

biological or economic importance; 
(6) Coastal hazards; 

(B) Control development in areas subject to storm wave, tsunami, flood, 
erosion, subsidence, and point and nonpoint source pollution hazards; 

(C) Ensure that developments comply with requirements of the Federal Flood 
Insurance Program 

(9) Beach protection; 
(A) Locate new structures inland from the shoreline setback to conserve open 

space, minimize interference with natural shoreline processes, and 
minimize loss of improvements due to erosion; 

(10) Marine Resources; 
(A) Ensure that the use and development of marine and coastal resources 

area ecologically and environmentally sound and economically beneficial.  
 
Through the CZM program and pursuant to the Chapter 205A, HRS, all counties 
have enacted ordinances establishing a SMA. Development within the SMA, 
including most development proposed by the State, requires a SMA permit from the 
appropriate County. On Kauai, the SMA permit is administered by the County 
Planning Department. County rules regarding development within the SMA are 
outlined in the Special Management Area Rules and Regulations, County of Kauai, 
State of Hawaii (Kauai County, 2011) 
 

Comment: 
The Project will not restrict public access to any shoreline or recreational 
areas. The proposed improvements will be located outside of the shoreline 
setback area, such that they will not be subject to coastal erosion or tidal 
forces, and will not impact any coastal resources. The Project will comply with 
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all Federal standards for development within the flood zone. A biological 
monitor will survey the project site prior to construction to ensure no 
endangered or threatened species are present in areas to be disturbed. 
Additionally, downcast lighting is proposed to mitigate potential impacts to 
fledgling seabirds or nesting turtles. An AIS and AMP have been accepted by 
SHPD, and archaeological monitoring will be performed during ground-
disturbing activities. 
 



 Mana Drag Race Strip 
Final EA Electrical and Lighting Upgrades 

March 2016 5-1 

5. ALTERNATIVES TO THE PROPOSED ACTION 

In addition to the preferred Project, as described in previous sections, several 
alternatives were considered.  
 

5.1. No-Action Alternative 

Under the no-action alternative, proposed lighting and electrical improvements will 
not be constructed at the KRP. GIRA would likely continue to use the KRP as it has 
in the past for its monthly race events.  
 
GIRA would continue to use portable-generator powered lighting between the 
months of March and September, when it holds its events during the evening. The 
October and November events would continue to be held during daylight hours, with 
no lighting required. The park would continue to be closed between the months of 
December and February.  
 
The Project is preferred to the No-Action Alternative because the Project would 
improve visibility for race participants and spectators during racing events. Increased 
visibility will improve safety for event participants. Connecting to the KIUC electrical 
distribution system would reduce the need for portable generators, reducing fuel 
usage and cost. It will also reduce exhaust and noise emissions from portable 
generators during events. Additionally the proposed downcast lighting would reduce 
the amount of light projected toward the shoreline.  
 

5.2. Alternative Site 

The Project improvements are tied to the existing KRP facility and there are no other 
similar facilities on-island. As such, an alternative site option would suggest a new 
site for the race track facility. Due to the existing site’s proximity to the coast line, an 
alternate site could be located further from the shore and outside of the 
conservation, flood, and erosion prone areas. However, the Project is preferred to an 
alternative site because of the prohibitive costs of developing an alternative site. 
Additionally, the environmental impacts of constructing a new facility would be 
greater than improving the existing KRP facility.  
 

5.3. Buried Electrical Line Alternative 

The Project involves construction of approximately 0.8 miles of new overhead 
electrical lines. The proposed overhead electrical lines will run from Kaumualii 
Highway to the entrance of the KRP. The USFWS and DoFAW have commented 
that the overhead lines pose a potential for seabird collision.  
 
In order to mitigate this potential impact, the proposed overhead electrical lines 
could be buried. In this alternative, the proposed overhead line (as shown in Figure 
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2.3) would be placed underground. Construction of the buried electrical lines would 
require 0.9 miles of trenching and installation of concrete-encased 2-inch electrical 
conduit from Kaumualii Highway to the KRP. The underground electrical conduit 
would follow roughly the same alignment as the proposed overhead electrical lines. 
Other aspects of the buried electrical line alternative, such as the downcast stadium 
lighting, would remain the same as the preferred Project. 
 
The primary benefit of the buried electrical line alternative over the preferred Project 
would be the elimination of the overhead electrical lines. In the buried electrical line 
alternative, there would be no potential for seabird collisions with overhead electrical 
lines. 
 
Temporary construction impacts for the buried electrical line would be greater than 
temporary construction impacts for the preferred Project. Installation of the buried 
electrical line will require digging a 0.9 mile trench from Kaumualii Highway to the 
KRP. The trench would cause a larger area of soil disturbance, which increases the 
potential for storm water pollution. This is because stormwater can potentially carry 
loose soil, excess nutrients, and other pollutants to nearby waterbodies. A greater 
area of ground disturbance also increases the possibility of inadvertent 
archaeological finds.  
 
Temporary construction impacts for the buried electrical line alternative would be 
mitigated with temporary stormwater BMPs (as discussed in Section 3.6) and 
archaeological monitoring during construction (as discussed in Section 3.11). With 
proper use of BMPs and archaeological monitoring, the potential for temporary 
construction impacts would not be significantly greater than those of the preferred 
alternative.  
 
The cost of the buried electrical line alternative would be significantly greater than 
installation of the overhead electrical lines proposed in the preferred Project. 
Installation of the underground electrical line would cost approximately $1.765 
million, while installation of overhead electrical line would cost approximately 
$440,000. An itemized cost estimate is provided in Appendix J.  
 
The preferred Project is recommended because the buried electrical line alternative 
is cost-prohibitive. The primary benefit of the buried electrical line alternative is the 
elimination of potential for seabird collision with overhead electrical lines. However, 
based on consultation with the USFWS and DoFAW, the potential for seabird 
collision can be mitigated by constructing the overhead lines at a height lower than 
the top of nearby ironwood trees.  
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5.4. Install Permanent Generators 

In lieu of connecting to the KIUC electrical system, the permanent generator 
alternative proposes to provide power to the KRP with the installation of permanent 
on-site diesel generators. In addition to installation of the generators, this alternative 
would involve installation of a concrete pad (on which the generators would sit) and 
generator housing structure (for noise attenuation and to protect the generators from 
the elements). Other aspects of the permanent generator alternative, such as the 
downcast stadium lighting, would be the same as the preferred Project. 
 
The primary benefit of the permanent generator alternative is that overhead 
electrical lines would not need to be installed to connect the KRP to the KIUC 
system on Kaumualii Highway. Because installation of permanent generators 
eliminates the need for overhead lines, this alternative eliminates the risk of seabird 
collisions.  
 
The cost to install permanent electrical generators, a concrete pad, and equipment 
housing would be approximately $300,000, which is less than the $440,000 required 
to install the overhead lines in the preferred Project. An itemized cost estimate is 
provided in Appendix J. However, installation of permanent generators would result 
in yearly generator maintenance costs. Because installation of permanent 
generators would entail on-site storage of diesel fuel, regular inspection and 
maintenance would be particularly important for prevention and detection of fuel 
leaks. Maintenance costs would not be incurred in the preferred Project, as the KIUC 
will be responsible for repair and maintenance of the overhead line. Large 
generators also periodically require overhauls, with typical generator life-cycles 
lasting around 2,000 hours of use. The life cycle of a permanent generator at the 
project site would likely be shorter due to its proximity to the ocean. Overhaul costs 
also would not be incurred in the preferred Project.  
 
Due to the regular maintenance costs and the periodic cost for generator overhaul, 
the preferred Project is recommended over the permanent generator alternative. The 
primary benefit of the permanent generator alternative is the elimination of potential 
for seabird collision with overhead electrical lines. However, based on consultation 
with the USFWS and DoFAW, the potential for seabird collision can be mitigated by 
constructing the overhead lines at a height lower than the top of nearby ironwood 
trees. 
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6. REQUIRED PERMITS AND APPROVALS 

The following permits and approvals are anticipated for the Project:  
 

6.1. Federal Government of the United States of America 

None 
 

6.2. State of Hawaii 

Conservation District Use Permit (Department Permit) 
National Pollutant Discharge Elimination System Permit 
 

6.3. County of Kauai 

Shoreline Setback Application 
Special Management Area Use Permit 
  



Mana Drag Race Strip  
Electrical and Lighting Upgrades Final EA 

6-2 March 2016 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

(This page intentionally left blank.) 
 



 Mana Drag Race Strip 
Final EA Electrical and Lighting Upgrades 

March 2016 7-1 

7. PRE-ASSESSMENT CONSULTATION 

21 agencies, organizations, and individuals (indicated in bold-italic) were consulted 
during the preparation of the Draft EA. A total of seven of these parties formally 
replied during the pre-assessment period, as indicated by the “√” below. Six 
agencies sent unsolicited comments, as indicated by the “X” below.  
 

Federal Agencies 

√ Department of the Interior, U.S. Fish and Wildlife Service, Pacific Islands Fish and 
Wildlife Office 

 National Oceanic and Atmospheric Administration, National Marine Fisheries Service, 
Pacific Islands Regional Office 

State of Hawaii 

√ Department of Health, Clean Air Branch 

√ Department of Health, Clean Water Branch 

 Department of Health, Environmental Planning Office 

 Department of Health, Indoor and Radiological Health Branch 

 Department of Land and Natural Resources 

X Department of Land and Natural Resources, Division of Aquatic Resources 

X Department of Land and Natural Resources, Division of Boating and Ocean Recreation 

X Department of Land and Natural Resources, Division of Forestry and Wildlife 

X Department of Land and Natural Resources, Engineering Division 

X Department of Land and Natural Resources, Land Division 

X Department of Land and Natural Resources, Office of Conservation and Coastal Lands 

√ Department of Land and Natural Resources, State Historic Preservation Division 

 Department of Transportation, Highways Division 

√ Office of Hawaiian Affairs 

Kauai County 

√ Division of Public Works, Solid Waste Division 

 Kauai Fire Department 

√ Kauai County Planning Department 

 Kauai Police Department. 

 Office of the County Clerk, Council Services Division 

Public Representatives 

 Representative Dee Morikawa 

 Senator Ronald D. Kouchi 
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Native Hawaiian Organizations 

 Association of Hawaiian Civic Clubs 

 Friends of Iolani Palace 

 Hui Malama I Na Kupuna O Hawaii Nei 

 Kakoo Oiwi 

 

Copies of all comment and response letters are provided in Appendix K.  
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8. DRAFT ENVIRONMENTAL ASSESSMENT CONSULTATION 

23 agencies, organizations, and individuals, as well as two (2) libraries (indicated in 
bold-italic) were consulted during the public review period of the Draft EA. A total of 
three (3) of these parties formally replied during the Draft EA review period, as 
indicated by the “√” below. Six (6) agencies sent unsolicited comments, as indicated 
by the “X” below.  
 

Federal Agencies 

√ Department of the Interior, U.S. Fish and Wildlife Service, Pacific Islands Fish and 
Wildlife Office 

 National Oceanic and Atmospheric Administration, National Marine Fisheries Service, 
Pacific Islands Regional Office 

State of Hawaii 

 Department of Agriculture 

 Department of Health, Clean Air Branch 

√ Department of Health, Clean Water Branch 

 Department of Health, Environmental Planning Office 

 Department of Health, Indoor and Radiological Health Branch 

X Department of Health, Kauai District Health Office 

√ Department of Land and Natural Resources 

X Department of Land and Natural Resources, Division of Boating and Ocean Recreation 

X Department of Land and Natural Resources, Division of Forestry and Wildlife 

X Department of Land and Natural Resources, Engineering Division 

 Department of Land and Natural Resources, Land Division 

X Department of Land and Natural Resources, Land Division, Kauai District 

X Department of Land and Natural Resources, Office of Conservation and Coastal Lands 

 Department of Land and Natural Resources, State Historic Preservation Division 

 Department of Transportation, Highways Division 

 Office of Hawaiian Affairs 

Kauai County 

 Division of Public Works, Solid Waste Division 

 Kauai Fire Department 

 Kauai County Planning Department 

 Kauai Police Department. 

 Office of the County Clerk, Council Services Division 



Mana Drag Race Strip  
Electrical and Lighting Upgrades Final EA 

8-2 March 2016 

Public Representatives 

 Representative Dee Morikawa 

 Senator Ronald D. Kouchi 

Native Hawaiian Organizations 

 Association of Hawaiian Civic Clubs 

 Friends of Iolani Palace 

 Hui Malama I Na Kupuna O Hawaii Nei 

 Kakoo Oiwi 

Public Libraries 

 Hawaii State Library, Hawaii Documents Center 

 Waimea Public Library 

 

Copies of all comment and response letters are provided in Appendix L. Note that 
response letters for the Draft EA consultation were combined with response letters 
for the scoreboard consultation (see Section 9). 
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9. SCOREBOARD CONSULTATION 

23 agencies, organizations, and individuals (indicated in bold-italic) were consulted 
during the public review period of the Draft EA. A total of two (2) of these parties 
formally replied during the Draft EA review period, as indicated by the “√” below. Six 
(6) agencies sent unsolicited comments, as indicated by the “X” below.  
 

Federal Agencies 

 Department of the Interior, U.S. Fish and Wildlife Service, Pacific Islands Fish and 
Wildlife Office 

 National Oceanic and Atmospheric Administration, National Marine Fisheries Service, 
Pacific Islands Regional Office 

State of Hawaii 

 Department of Agriculture 

 Department of Health, Clean Air Branch 

√ Department of Health, Clean Water Branch 

 Department of Health, Environmental Planning Office 

√ Department of Health, Indoor and Radiological Health Branch 

 Department of Land and Natural Resources 

X Department of Land and Natural Resources, Division of Aquatic Resources 

X Department of Land and Natural Resources, Division of Boating and Ocean Recreation 

X Department of Land and Natural Resources, Engineering Division 

√ Department of Land and Natural Resources, Land Division 

X Department of Land and Natural Resources, Land Division, Kauai District 

 Department of Land and Natural Resources, State Historic Preservation Division 

 Department of Transportation, Highways Division 

√ Office of Hawaiian Affairs 

Kauai County 

 Division of Public Works, Solid Waste Division 

 Kauai Fire Department 

 Kauai County Planning Department 

 Kauai Police Department. 

 Office of the County Clerk, Council Services Division 

Public Representatives 

 Representative Dee Morikawa 

 Senator Ronald D. Kouchi 
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Native Hawaiian Organizations 

 Association of Hawaiian Civic Clubs 

 Friends of Iolani Palace 

 Hui Malama I Na Kupuna O Hawaii Nei 

 Kakoo Oiwi 

 

Copies of all comment and response letters are provided in Appendix M. Note that 
response letters for the scoreboard consultation were combined with response 
letters for the Draft EA consultation (see Section 9). 
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The DR-3682 outdoor LED drag racing display alternates between showing speed in miles per hour (MPH) and elapsed time (ET).  
The DR-3683 has a DR-3682 as the bottom section, which always shows speed, along with a top section to show elapsed time. 
Optional win light may be mounted underneath or on top of display to show a true win (amber) or a foul (red). Displays are 
typically sold in pairs to go on either side of the drag strip. Displays shown with red PanaView® digits. Beam size and placement 
for illustrative purposes only. 

MODEL DIMENSIONS UNCRATED WEIGHT 100-240 VAC POWER
DR-3682 
(MPH/ET)

4'-0" H x 16'-0" W x 8" D
(1.22 m, 4.88 m, 203 mm) 175 lb (79 kg)

600 Watts Max, 6 Amps
DR-3683 

(MPH + ET)
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Win Light
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Note: Total height shown for DR-3683 does not include a space between the displays, which can be up to 2'-0" (610 mm).

CONSTRUCTION
Alcoa aluminum alloy 5052 for excellent corrosion resistance

PRODUCT SAFETY APPROVAL
ETL listed to UL 48, tested to CSA standards, and CE labeled

OPERATING TEMPERATURES
• Display: -22° to 122° Fahrenheit (-30° to 50° Celsius)
• Console: 32° to 130° Fahrenheit (0° to 54° Celsius)

DIGITS & INDICATORS
• All digits are 36" (914 mm) high. All decimals and 

optional win light indicators are 4" (102 mm) in diameter.
• Select all red or all amber LED digits. Optional win light 

includes one red and one amber indicator. 
• Display features robust weather-sealed digits  

(see DD2495646).
• Digits may be dimmed for night viewing.

DISPLAY COLOR
Choose from 150+ colors (from Martin Senour® paint book) 
at no additional cost.

DAKTRONICS DR-3683 PRODUCT SPECIFICATIONS

DR-3683

DR-3682

DAKTRONICS

Optional Win Light

http://www.daktronics.com/Web%20Documents/HSPR-Documents/DD2495646.pdf
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CONTROL CONSOLE CONTROL OPTIONS

All Sport® 5100

Wired (standard): One-pair shielded cable of 22 AWG minimum is required. A cover plate with 
mounted connector and standard 2" x 4" x 2" (51 mm x 102 mm x 51 mm) outlet box is provided.  
Connector mates with signal cable from control console.

Wireless (optional): 2.4 GHz spread spectrum radio features 64 non-interfering channels and 8 
broadcast groups (see SL-04370).

DAKTRONICS DR-3683 PRODUCT SPECIFICATIONS

MOUNTING
Hardware to mount display on two beams is included; 
hardware for more beams is at additional cost. Standard 
mounting uses I-beam clamps. Optional mounting method 
using angle brackets is also offered; maximum beam  
width is 12" (305 mm) and maximum beam depth is 22" 
(559 mm). Refer to attached drawings for more information 
on mounting methods.

SERVICE ACCESS
Digit panels and electronics are serviced from the front  
of the display.

GENERAL INFORMATION
100% solid state electronics are housed in an all  
aluminum cabinet. Display is shipped in one or  
two sections. Specifications and pricing are subject to  
change without notice.

OPTIONS & ACCESSORIES
• Win light
• Optional angle bracket mounting method
• Advertising/identification panels
• Decorative accents
• Electronic message centers and video displays in  

multiple sizes

ADVERTISING/IDENTIFICATION PANELS
Backlit & Non-Backlit:

1'-6" H x 16'-0" W (457 mm, 4.88 m)
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2'-6" H x 16'-0" W (762 mm, 4.88 m)

For additional non-backlit panel sizes, see SL-03761. 

FOR ADDITIONAL INFORMATION
• Installation Specifications: DWG-1157188 (attached)
• Standard I-beam Mounting: DWG-1052565 (attached)
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• Component Locations: DWG-1107413 (attached)
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APPENDIX C 
ELECTRICAL SITE PLAN 
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APPENDIX D 
TOPOGRAPHIC SURVEY 
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1. INTRODUCTION 

The Mana Drag Racing Strip (“racetrack”) is located on the southwest side of the island of 

Kauai, between Kekaha and Kokole Point.  The race track is located along Kekaha Beach, a 2-

mile reach connecting Barking Sands beach at Kokole Point on the west to Kekaha to the east.  

The racetrack shoreline covers approximately 5,000 feet along Kekaha Beach.  See Figure 1-1 

and Figure 1-2 for location maps and regional views.   

 

State-funded improvements to the racetrack, including more than 2,500 feet of repaving, were 

completed in 2014.  Additional improvements are slated for the racetrack in the present project.  

These improvements, which include installation of new guardrails and permanent lighting, 

require an Environmental Assessment (EA).  In support of the EA, Sea Engineering has 

performed a coastal assessment of the project shoreline.  This coastal assessment addresses 

Office of Environmental Quality Control (OEQC) guidelines for assessing shoreline alteration 

projects.  Work tasks included: 

 

 Site visit to investigate shoreline processes and existing conditions. 

 Measurement of typical profiles across the shoreline and beach to illustrate typical 

conditions. 

 Description of the oceanographic and coastal setting, using available information. 

 Evaluation of possible coastal hazards. 

 Description of the shoreline condition and the ongoing shoreline processes, including 

waves, currents, and sediment movement. 

 Historical shoreline analysis of coastal erosion/accretion patterns and shoreline changes 

at the project site using aerial photographs.   

 Discussion of possible coastal impacts of proposed improvements. 

 Preparation of a report summarizing the results of the study. 
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Figure 1-1  Project location on the island of Kauai 

 

 

Figure 1-2  Regional view of Mana Racetrack area 
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2. PROJECT SITE DESCRIPTION 

2.1 Regional Description 

The Mana racetrack is located on two parcels covering approximately 200 acres along the 

shoreline of the Mana Coastal Plain.  The site is bordered by the Pacific Missile Range Facility 

(PMRF) to the west and a drainage canal to the east.  The racetrack facilities and stationing for 

location of project features are shown on Figure 2-1.  Facilities include more than 4,000 feet of 

paved track, a pit area, two turnouts, the end-of-track turnaround, and a return road.  A spectator 

area is located inshore of the track.  The cars race from west to east.  Races are typically held one 

Saturday per month from March through November.  Additional races are held around the July 

4th and Labor Day weekends. 

 

Esaki Surveying & Mapping, Inc., performed a shoreline survey January 23, 2015, and a 

topographic survey of the facility on January 27, 2015.  The topographic survey shows that the 

racetrack is located at an approximate elevation of +10 ft msl and the track is situated between 

mounds on either side.  The mounds have elevation in excess of +15 ft msl.  The shoreline 

consists of a continuous sandy beach, and the shoreline is slightly convex with a bend near Sta. 

2300.  The backshore between the beach and racetrack is heavily vegetated along most of the 

site.  The vegetated backshore is more than 400 feet wide toward the west end, diminishing to no 

vegetation at the east end.  The backshore was noted to be abundant with the invasive kiawe tree, 

a particularly thorny tree that made accessing the backshore practically impossible in places.  A 

few paths allowed access through the backshore between the racetrack and the beach.  The 

backshore consisted of a dune system that was evident by the higher elevation of this area, with 

the dunes running alongshore.  Much of the dune system, however, was obscured by the thick 

vegetation until the eastern end, where the backshore was narrower and the vegetation less dense.   

 

The Pacific Island Ocean Observing System’s (PacIOOS) mapping program, Voyager, presents 

the National Oceanographic and Atmospheric Administration’s (NOAA) benthic maps.  These 

maps show both geomorphology extents and biology for the Kekaha area.  The offshore area 

fronting the project site is characterized by sand and “pavement,” which refers to low-relief, 

solid carbonate rock.  The nearshore bottom fronting the subject property is characterized on 

these maps as ‘pavement’ with patches of 10-50% Turf Algae and 50-90% Turf Algae.  The 

maps indicate that no ‘Live Coral Reef’ is present in the sand and ‘pavement’ directly offshore of 

the project area.  

 

Proposed improvements include installation of permanent lighting along the south side of the 

track.  The location of the proposed improvement are shown in red in Figure 2-1.   
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Figure 2-1  Site map of Mana Racetrack, proposed improvements shown in red 

 

 

2.2 Shoreline Description 

Coastal engineers from Sea Engineering, Inc., performed an assessment of the shoreline on 

March 5, 2015.  The weather was partly sunny with side shore breezes that changed from 

easterly to westerly during the site visit.  Tidal elevation rose from about -0.8 ft msl to about 

+0.5 ft msl over course of the afternoon site visit.   

 

The racetrack shares its western boundary at Sta. 0 with PMRF.  The backshore in this area 

consists primarily of low-lying vegetation, notably kiawe, along with beach naupaka, beach vitex 

(pohinahina), beach morning glory (pohuehue), seashore rushgrass (akiaki), and other coastal 

plants (Figure 2-2).  The vegetation covers a dune system between the racetrack and the beach 

throughout much of the project site.  The beach had a low scarp located at the extent of wave 

uprush, most likely from the previous high tide (Figure 2-3).  Tire and other tracks, along with 

pohuehue extending onto the beach, suggested that the wave uprush did not recently reach the 

vegetation line.  This condition, however, changed from about Sta. 250 to Sta. 1000, a reach 

where signs of wave uprush to or into the vegetation were observed (Figure 2-4 through Figure 

2-6).  Intermittent cutouts and paths into the vegetation were noted, and the scarp was noted to 

increase in height from about 18 inches at Sta. 550 to about 24 inches at Sta. 800.  A path 

through the backshore from the beach toward the racetrack was noted at Sta. 1000.  The opening 

at the vegetation line had 24 to 36 inch high scarps on either side, and the scarp on the east side 
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of the path was noted as becoming populated with akiaki grass and pohuehue (Figure 2-7).  Fresh 

vehicle tracks were noted along the base of the scarp through this area.   

 

Beach profile Pro-1 was measured at Sta. 500.  The profile, shown as Figure 2-8, extended from 

the vegetation line to beyond the beach toe.  The vegetation line elevation was +9.7 ft msl and 

the beach berm was measured to be 58 feet wide measured from the vegetation line to the top of 

the foreshore slope.  An inshore berm/scarp was noted about 30 feet seaward of the vegetation 

line.  The beach foreshore (face) was noted to contain cusps, and the foreshore slope was 

measured to be 1v:8.5h.   

 

The proposed improvements are set back approximately 640 feet from the vegetation line at Sta. 

500. 

 

 

 

Figure 2-2  Typical backshore at Sta. 0, consisting of a variety of low-lying coastal vegetation 
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Figure 2-3  View of beach looking east from Sta. 0 

 

 

Figure 2-4  View of vegetation line facing west at Sta. 250 
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Figure 2-5  Recent inundation of vegetation at Sta. 600 

 

 

Figure 2-6  Typical view of beach facing east at Sta. 800 
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Figure 2-7  East side of Sta. 1000 becoming populated with akiaki grass 

 

 

Figure 2-8  Profile Pro-1 at Sta. 500 

 

 

The scarp height noted around Sta. 1000 decreased to 12 to 18 inches toward Sta. 1200.  These 

general conditions extended to Sta. 1300, where the beach berm was noted to begin increasing in 
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width.  A 12 to 24-inch high erosion scarp was noted about 10 feet into the kiawe between Sta. 

1300 and Sta. 1600 (Figure 2-9).  Kiawe and akiaki grass were noted in the backshore. 

 

Profile Pro-2, measured at Sta. 1450, showed the scarp in the vegetation to be at elevation +11 ft 

(Figure 2-10).  The beach berm was measured to be 58 feet wide and had a slight trough, likely 

remaining from the most recent erosion/accretion cycle.  The beach foreshore slope was 

measured to have increased slightly to 1v:7.5h compared to Pro-1.   

 

The proposed improvements are set back approximately 600 feet from the vegetation line at Sta. 

1450. 

 

 

 

Figure 2-9  Recent wave uprush into vegetation at Sta. 1450 
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Figure 2-10  Profile Pro-2 at Sta. 1450 

 

Erosion of the dune face became evident, and a small vegetated outcrop at Sta. 1700 had a 4-foot 

high scarp, the highest seen thus far in the survey (Figure 2-11).  Collapsed, dead vegetation was 

noted on the scarp.  While this scarp existed for only a short distance, it was an indicator that the 

backshore elevation was increasing relative to the beach berm.  The backshore began to show a 

greater diversity of plants, including the abundance of the viney coastal plant pohinahina 

between Sta. 1800 and Sta. 1900 (Figure 2-12).  A strip of vegetated beach berm was observed 

between Sta. 2000 and Sta. 2000; this strip was composed primarily of pohuehue and 

pohinahina, and was separated from the backshore vegetation by vehicle tracks (Figure 2-13).  

The occurrence of vehicle tire tracks suggested that there had been no recent wave inundation in 

this area. 

 

Profile Pro-3 was measured at Sta. 2500, about 100 feet to the east of an ironwood tree growing 

near the vegetation line.  The elevation of the vegetation line was measured to be +10.7 ft msl, 

and the beach berm was measured to be 140 feet wide, significantly wider than at the two 

profiles to the west.  Figure (overview) indicates that the widening of the beach began around 

Sta. 1700.  The profile showed the presence of a back berm and trough system.  It is likely that 

the back berm represents the inshore position of the top of the beach foreshore resulting from a 

period of sand loss.  Rapid sand accretion and beach widening could produce the trough, as 

overtopping would have been insufficient to deposit sand and fill the trough.  This is a common 

feature of highly dynamic beaches. 

 

The top of the beach foreshore had a scarp nearly 3 feet high, and below this scarp, the foreshore 

slope was measured to be 1v:6h, the steepest of all the profiles.  The scarp was likely a transient 

feature that was produced during the recent low tide.   

 

The proposed improvements are set back approximately 400 from the vegetation line at Sta. 

2500. 
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Figure 2-11  Four-foot high scarp with collapsed, dead vegetation at STA 1700 

 

 

Figure 2-12  Diverse backshore vegetation, including pohinahina at STA 1800 
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Figure 2-13  Vegetated strip with recent tire tracks on each side between Sta. 2100 and Sta. 2200 

 

 

Figure 2-14  Profile Pro-3 at Sta. 2500 

 

The wide beach berm was observed to continue east of Pro-3.  The beach was noted to have a 

slight scarp at the top of the foreshore slope, an inner berm/trough system, and then a berm at the 

vegetation line.  The occurrence of the inner berm/trough system, as well as the many vehicle 

tracks shown in Figure (Figure 2-15), suggests that this part of the beach has not recently 
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experienced wave inundation.  A 24 to 36-inch high bank at the face of the dune was noted, 

transitioning into a thickly vegetated bank (Figure 2-16) and further increasing to about 48 

inches in height.  The areas where the bank was not vegetated appeared to be where paths lead 

from the beach to the backshore.  The backshore was noted to be less densely vegetated and 

becoming narrower.  Streetlights along the racetrack could be seen through an opening in the 

trees in Figure 2-17. 

 

The height of the scarp at the vegetation line and dune face increased to 5 feet at Sta. 3600 

(Figure 2-18), then quickly increased to 8 feet toward the east.  A few scattered ironwood trees 

were noted in the backshore.  The beach foreshore was observed to be flatter than toward the 

west, and the beach berm was again noted to also have many tire tracks.   

 

Profile Pro-4 was measured at Sta. 3650 opposite the second turnout on the racetrack and the end 

of the improved pavement.  The backshore width was about 105 feet measured from the makai 

side of the return road to the vegetation line.  The profile shows the 6-ft high bank at the 

vegetation line with an elevation of +14 ft msl.  The 155-ft wide beach berm contains an inner 

berm/trough system, with the trough more than two feet lower than the inner berm.  The beach 

foreshore slope was measured to be 1v:8h.  

 

The proposed improvements end at STA 3580, just west of the second turnout.  The 

improvements at that station are approximately 190 feet inshore of the vegetation line. 

 

 

 

Figure 2-15  Typical view looking west from Sta. 4100, vehicle tracks on beach 
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Figure 2-16  Vegetation line at Sta. 3000 

 

 

Figure 2-17  View toward backshore at Sta. 3300; existing lighting can be seen though gap in trees 
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Figure 2-18  Five-foot high bank at Sta. 3600 

 

 

Figure 2-19  Profile Pro-4 at Sta. 3650 

 

The high vegetated bank along the face of the dune continued to the east, where it was estimated 

to be as high as about 8 feet above the beach at Sta. 4100.  The bank at the vegetation line, 

shown in (Figure 2-20), extended more than six feet above the beach berm to elevation +14 ft 

msl.  The backshore vegetation was noted to be less dense, with a few ironwood trees and some 
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low-lying plants (Figure 2-21).  Profile Pro-5 was measured at Sta. 4225, about 500 feet before 

the end of the track.  The dune adjacent to a nearby ironwood tree was measured to exceed 

elevation +15 ft.  The beach berm contained an inner berm/trough system, and the 120-ft beach 

berm width was less than at Pro-4.  The beach foreshore slope was measured to be 1v:8h as the 

slope continued to flatten toward the east.  Numerous vehicle tracks across the beach berm were 

again noted. 

 

 

 

Figure 2-20  View across beach toward backshore at Sta. 4225 
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Figure 2-21  View of backshore facing east at Sta. 4225 

 

 

Figure 2-22  Profile Pro-5 at Sta. 4225 

 

The backshore became narrower and the elevation lower approaching the east end of the 

racetrack.  The vegetation became less dense, with the prominent features being several 

ironwood trees.  Between Sta. 4250 and Sta. 4400, the dune face was vegetated with pohinahina 

which appeared to have been undermined and collapsed from the top of the bank, as the top of 
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the bank showed dead vegetation hanging down the face (Figure 2-23).  The dune face 

transitioned to sandy for about 180 feet, then to vegetated again, before reaching the exposed, 

duneless end of the track (Figure 2-24).  The pavement was surrounded by plastic road barriers 

that had been installed a few years ago to prevent vehicle access from the beach.  The barriers 

have reportedly settled following a period of sand loss that also resulted in erosion of the edge of 

the pavement (Figure 2-25).   

 

Profile Pro-6 was measured across the turnaround at the east end of the racetrack, through the 

gap in the barriers shown in (Figure 2-25).  The turnaround area was measured to be about +9.5 

ft msl, with an 18-in scarp at the seaward edge of the pavement.  The beach berm was about 100 

feet wide and the foreshore slope was measured to be 1v:11h. 

 

 

 

Figure 2-23  Ironwoods and vegetated bank between Sta. 4250 and Sta. 4400 
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Figure 2-24  Beach at east end of racetrack 

 

 

Figure 2-25  Barriers and eroded pavement at east end of racetrack 
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Figure 2-26  Profile Pro-6 at Sta. 4700 (end of paved track) 
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3. OCEANOGRPAHIC SETTING 

3.1 Wind  

The prevailing winds throughout the year are the northeasterly trade winds.  Their average 

frequency varies from more than 90% during the summer season to only 50% in January, with an 

overall annual frequency of 70%.  Westerly, or Kona, winds occur primarily during the winter 

months, generated by low pressure or cold fronts that typically move from west to east past the 

islands.  

 

Tradewinds are produced by the outflow of air from the Pacific Anticyclone high pressure 

system, also known as the Pacific High.  The center of this system is typically located well north 

and east of the Hawaiian chain and moves to the north and south seasonally.  In the summer 

months, the center moves to the north, causing the tradewinds to be at their strongest from May 

through September.  In the winter, the center moves to the south, resulting in decreasing 

tradewind frequency from October through April.  During these months, the tradewinds continue 

to blow; however, their average monthly frequency decreases to 50%. 

 

The project site is on the southwest side of the island of Kauai.  The site is exposed to the 

tradewinds, which blow approximately side-shore from east to west, with the direction at the 

project site dictated by the island’s regional geography.  The project site’s location on the island 

can also result in afternoon sea breezes, which are driven by the warming of the island’s land 

mass.  As noted on the site visit, these sea breezes blow approximately west to east at the project 

site, opposite of the tradewinds. 

 

During the winter months, wind patterns of a more transient nature increase in prevalence.  

Winds from extra-tropical storms can be very strong from almost any direction, depending on the 

strength and position of the storm.  The low pressure systems associated with these storms 

typically track west to east across the North Pacific, north of the Hawaiian Islands.  At Honolulu 

Airport, wind speeds resulting from these storms have on several occasions exceeded 60 mph.  

Kona winds are generally from a southerly to southwesterly direction, usually associated with 

slow moving low pressure systems known as Kona lows situated to the west of the island chain.  

These storms are often accompanied by heavy rains. 

 

3.2 Waves  

The general Hawaiian wave climate can be described by four primary wave types:  1) tradewind 

waves generated by the prevailing northeast winds; 2) North Pacific swell produced by mid-

latitude low pressure systems; 3) southern swell generated by mid-latitude storms of the 

Southern Hemisphere; 4) Kona storm waves generated by local low pressure storm systems.  In 

addition, the islands are affected by waves generated by nearby tropical storms and hurricanes.   

 

Tradewind waves occur throughout the year, but the other wave types have seasonal 

distributions. North Pacific swell and Kona storm waves typically occur from October through 

March during the northern hemisphere winter.  Conversely, southern swell typically occurs from 

April through September during the southern hemisphere winter.  Hurricanes and tropical storms 

are also summer and fall phenomena.  The project coastline faces west-southwest and is exposed 

to North Pacific swell from the west and northwest, South Pacific swell from the south and 
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southwest, Kona storm waves and oblique tradewind waves.  In the event of a hurricane passing 

just offshore to the south-southwest of the island, large storm wave action can occur even if 

hurricane movement is away from shoreline. 

 

North Pacific swell waves generally arrive in the winter as results of intense storm activity at 

mid-latitudes.  These waves have high amplitudes and long wavelengths, which create very large 

waves with considerable energy.  Typical deepwater waves have periods of 9 to 16 seconds with 

wave heights from 5 to 20 feet. 

 

Southern swell is generated by storms in the Southern Hemisphere and is most prevalent during 

the summer months.  These waves are typically long and low, with periods of 12 to 20 seconds 

and deepwater wave heights of 2 to 6 feet.  Southern swell is fairly common, occurring nearly 25 

percent of the time during a typical year.   

 

Kona storm waves occur at random intervals during the winter months and approach from the 

sector south through west.  The site can therefore be directly exposed to this wave type.  Some 

winter seasons have several Kona storms; others have none.  Wave heights are dependent upon 

the storm intensity, and deepwater heights can exceed 15 feet.   

 

Tradewind waves result from the strong and steady tradewinds blowing from the northeast 

quadrant over long fetches of open ocean.  Typical deepwater tradewind waves have periods of 5 

to 10 seconds and heights of 3 to 10 feet. 

 

3.3 Prevailing Deepwater Waves 

A wave hindcast was produced previously for a project at Poipu for the County of Kauai (Sea 

Engineering, 2013).  In that project, wave hindcast data was generated hourly using nested wave 

generation models and eleven years of meteorological data in an archived database for the years 

1997 through 2007.  Data were hindcast to a deepwater “virtual buoy” located off the south coast 

of Kauai.   The location of the deepwater site is shown on Figure 3-1.   
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Figure 3-1  Location of the deepwater virtual buoy (Google Earth image) 

 

The deepwater wave data allow the tabulation of wave parameters before the waves are affected 

by water depth through the processes of refraction and shoaling.  The result is a true 

representation of the incident wave climate.  Figure 3-2 and Figure 3-3 are rose diagrams of 

hindcast deepwater wave height and period at the virtual buoy shown on Figure 3-1 and are 

generally representative of the wave environment that would affect the Mana shoreline.  The 

figures show waves arriving from the northeast, southeast, south, and northwest directions, and 

show blocking patterns from the north, west, and east due to shadowing from the islands of 

Kauai, Niihau, and Oahu respectively.   

 

The figures show the presence of north and south swell and tradewind waves, and well as a 

component from the southeast associated with the southern hemisphere tradewind waves. 
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Figure 3-2  Deepwater wave height rose diagram, 1997-2007 

 

 

 

Figure 3-3  Deepwater wave period rose diagram, 1997-2007 
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3.4 Nearshore Wave Heights  

As deepwater waves propagate toward shore, they begin to encounter and be transformed by the 

ocean bottom.  The process of wave shoaling generally steepens the wave and increases the wave 

height.  The phenomenon of wave refraction will cause wave crests to bend and may locally 

increase or decrease the wave heights.  Wave breaking occurs when the wave profile shape 

becomes too steep to be maintained.  This typically occurs when the ratio of wave height to 

water depth is about 0.8, and is a mechanism for dissipating the wave energy.    

 

Not having a large area of offshore fringing reef, much of the wave energy propagates into the 

beach before breaking.  The waves that reach the shoreline are limited by the water depth, so that 

larger waves will reach the shoreline during high water level conditions. 
 

3.5 Tides 

Hawaii tides are semi-diurnal with pronounced diurnal inequalities (i.e., two high and low tides 

each 24-hour period with different elevations).  Tidal predictions and historical extreme water 

levels are given by the Center for Operational Oceanographic Products and Services, NOS, 

NOAA, website.  The nearest tide station to Mana is at Port Allen, where the water level data, 

based on the 1983-2001 tidal epoch, is shown in Table 3-1. 

 

 

Table 3-1  Water level data for Port Allen, Kauai 

Datum 
Elevation 
(ft mllw) 

Elevation 
(ft msl) 

Mean Higher High Water 1.8 1.0 ft. 

Mean High Water 1.4 0.6 ft. 

Mean Tide Level 0.8 0.0 ft. 

Mean Low Water 0.2 -0.6 ft. 

Mean Lower Low Water 0.0 -0.8 ft. 

 

 

Hawaii is also subject to periodic extreme tide levels due to large scale oceanic eddies that 

propagate through the islands.  These eddies produce tide levels up to 0.5 to one foot higher than 

normal for periods of up to several weeks. 

 

3.6 Sea Level Change 

The present rate of global mean sea-level change (SLC) is +3.16 mm/yr (NASA, 2014), where a 

positive number represents a rising sea level.  SLC appears to be accelerating compared to the 

mean of the 20th Century.  Factors contributing to the rise in sea level include decreased global 

ice volume and warming of the oceans.  Recent climate research by the Intergovernmental Panel 

on Climate Change (IPCC) predicts continued or accelerated global warming for the 21st 

Century and possibly beyond, which will cause a continued or accelerated rise in global mean 

sea level (USACE, 2011).  It is estimated that global sea level rise may reach 1 m (3.3 ft) by the 

end of this century, and the U.S. Army Corps of Engineers estimates possible sea level rise as 

high as 1.4 m (4.6 ft). 
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The U.S. Army Corps of Engineers (USACE, 2011) provides guidance for calculating site- 

specific SLC in Engineering Circular EC 1165-2-212, Appendix C.  A wide range of predictions 

for future SLC rates are shown in the report, and procedures are given to estimate low, 

intermediate, and high SLC curves following the National Research Council’s (NRC) 

recommendation.  

 

The closest tidal station with SLC projections is at Nawiliwili Harbor.  Sea level change values 

for Nawiliwili using the three NRC scenarios are shown in Table 3-2 and Figure 3-4.  Positive 

numbers indicate a rise in sea level.  The intermediate rate is generally accepted as a reasonable 

prediction for future sea level for shore protection projects.  For a project design life of 25 years, 

the calculations predict a SLC of +0.28 ft (+5 in) between 2015 and 2040.  For comparison, the 

low and high estimates using the same procedure are +0.13 ft (+1.5 in) and +0.78 ft (+9 in) 

respectively. 

 

 

Table 3-2  Estimated relative sea level change from 2015 to 2065 at Nawiliwili, HI.   
Values are given in feet. 

 
 

  

Year

USACE 

Low

USACE 

Int

USACE 

High

2015 0.00 0.00 0.00

2017 0.01 0.02 0.05

2020 0.03 0.05 0.12

2025 0.05 0.10 0.26

2030 0.08 0.16 0.41

2035 0.10 0.22 0.59

2040 0.13 0.28 0.78

2045 0.15 0.35 1.00

2050 0.18 0.43 1.23

2055 0.20 0.51 1.48

2060 0.23 0.59 1.74

2065 0.25 0.68 2.03
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Figure 3-4  Relative sea level change projections for Nawiliwili, Hawaii. 
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4. SHORELINE HISTORY 

The beach fronting the racetrack is a section of the approximate 12 miles of sandy shoreline that 

extends from Polihale State Park, past the PMRF, and ends at Kekaha.  Moberly and 

Chamberlain (1964) studied beaches throughout Hawaii, including Kekaha Beach Park.  They 

reported that the beach width varies seasonally as a result of changing wave and sediment 

transport patterns.  During their study, the east end of the beach was 200 feet wide in the winter 

and 50 feet wide in the summer.  These seasonal changes occur over a greater length of 

shoreline.  Clark (1990) identified that the shoreline in this area was subject to high surf during 

the winter and spring months, when swell approaches Kauai from the west and northwest 

directions.  Although the project shoreline is south facing, the rounded shape of the island allows 

swell to wrap around and impact the shoreline, primarily as shorebreak.  This wave pattern 

drives sand from the north from Polihale State Park toward the south, then around Kokole Point 

toward Kekaha Beach Park, and this explains the wide beaches measured by Moberly and 

Chamberlain in the winter.  Tradewinds and summer swell can then reverse the sediment 

transport.   

 

The sediment balance within this cycle is dependent on the relative strength of each successive 

season’s wave climate.  An imbalance in the driving forces (i.e., the incident waves) can result in 

a net transport in either direction.  TEOK Investigations (2013) reported that in 2011, the 

beaches at PMRF had accreted significantly, while Kekaha beaches at the same time had 

experienced severe erosion.  Their hypothesis was that the sediment imbalance was due to two 

seasons of relatively weak northwest swell, which did not transport sufficient sand to Kekaha.  

Additionally, they refer to stronger than normal south swell and tradewinds that would result in 

transport to the west and then north.   

 

To test this hypothesis, TEOK Investigations (2015) initiated a study of the beach dynamics in 

the vicinity of Mana in November of 2012, measuring beach profiles at six locations from PMRF 

to Kekaha, including one opposite the west end of the racetrack.  For the period of November 

2012 through April 2013, they measured a 300 foot beach narrowing at the PMRF transect, while 

the beach widened by 200 feet at MacArthur Park, located ½ mile from the racetrack toward 

Kekaha.  They also postulated that the minor changes in measured beach width at the transect 

fronting the Mana racetrack indicated that this area might be an inflection point, past which sand 

moves without significant gain or loss in beach width.  It should be noted that their data was 

collected over a short period of time and further data would be necessary to confirm this. 

 

4.1 Historical Shoreline Change 

A series of historical aerial photographs can be used to show shoreline trends.  The University of 

Hawaii Coastal Geology Group (UH CGG) has undertaken historical analysis of Kauai’s 

shoreline and has produced a shoreline change map for the Kokole Point region based on survey 

data from 1927 and aerial imagery from 1950 to 2006.  Their analyses use the beach toe as the 

shoreline change reference feature.  Sandy shorelines in general, however, are quite dynamic and 

change in response to incident wave conditions, such as high surf, which can quickly alter the 

beach width.  Figure 4-2 shows the historical shoreline positions as determined by the UH CGG 

for the years 1927 through 2006.  
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The UH CGG analyses for the Mana project shoreline are presented as transects numbered 257 

through 326 in Figure 4-2 and indicate that the shoreline fronting the west half of the project site 

has accreted at historical rates of about 0.5 to 1.1 ft/yr, while the shoreline fronting the eastern 

half eroded at historical rates of between about 1.0 and 1.5 ft/yr. 

 

A 2013 sediment budget study of the Kekaha region of Kauai was completed by the U.S. Army 

Corps of Engineers (Podoski, 2013).  In the project vicinity, the aerial photographs used in the 

UH CGG study from 1992 and 2006 were used to show the more recent shoreline change.  

Similarly, the shoreline change rates were updated for this project by adding a shoreline digitized 

from a 2014 satellite image. 

 

Performing the update to the erosion map, however, highlighted the challenge associated with 

quantifying the shoreline dynamics of the area.  As mentioned previously, the project shoreline is 

seasonally dynamic, with sand typically moving east during the winter and spring in response to 

north swell and Kona waves, and west during the summer and fall during periods of south swell 

and tradewind waves.  The erosion maps produced by the UH CGG utilized shorelines from 

aerial images on the order of a decade apart, and since seasonality is not accounted for in their 

analyses, it is possible to produce biased results by comparing shorelines from different seasons.  

This aliasing, or sampling at a lesser rate than the erosion/accretion cycle, can result in the 

published rates having biases and uncertainties greater than the longterm shoreline change rate.   

 

Furthermore, using the beach toe as the reference feature in this area adds uncertainty, because 

the frequent occurrence of waves at the shoreline makes identifying the beach toe from aerial 

images very difficult.  In this location, the vegetation line appears to be a better reference feature, 

due not only to its easy identification, but because of the limited backshore development.  In 

areas of high development, the vegetation in the backshore frequently gets landscaped, with 

lawns installed and watered, trees removed or added, and permanent structures built that can 

affect the natural migration of the shoreline.  At the Mana racetrack, however, the backshore and 

dune system are largely unaffected by human activities, with the exception of the east end of the 

track.  For these reasons we feel that the shoreline position is better described by the vegetation 

line than the beach toe used by the UH CGG. 

 

An investigation of aerial images identified that there was significant vegetation loss recently 

near the east end of the racetrack.  Figure 4-1 presents a series of Google Earth images from 

February 2, 2011, February 15, 2013, and August 8, 2014.  The next earlier image is from 2006, 

and the vegetation line in that image is consistent with the vegetation line in the February 2, 

2011, image, which is therefore taken as the baseline for this comparison.  Vegetation line 

positions digitized from each image are included in the figure.  The February 15, 2013, image 

shows toppled trees lying on the beach near Sta. 4300.  The figure also shows sand on the end-

of-track turnaround in the February 15, 2013, image.  Road barriers were first seen in the 

December 16, 2013, image (not shown here).  The August 8, 2014, image shows further loss of 

vegetation to the west of Sta. 4200 following the February 15, 2013, image.  This condition still 

existed at the time of the September 20, 2014, aerial image.   

 

A comparison of the vegetation line positions shows that more than 2 acres of vegetation was 

lost between February 2011 and September 2014, occurring primarily between Sta. 3000 and Sta. 
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4400 as shown by the cross-hatch pattern.  The greatest change in vegetation position was a 95-ft 

inshore shift at Sta. 3800.   

 

A list of aerial images reviewed in this report is presented in Table 4-1. 

 

 

Table 4-1  List of aerial image reviewed in this report 

Image Date Source 

May 1966 UH CGG 

April 1975 UH CGG 

July 1987 UH CGG 

May 1992 UH CGG 

September 18, 1992 UH CGG 

2006 UH CGG 

February 2, 2011 Google Earth 

February 15, 2013 Google Earth 

December 16, 2013 Google Earth 

August 18, 2014 Google Earth 

September 20, 2014 Digital Globe/MapMart 
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Figure 4-1  Google Earth images and vegetation lines from February 2, 2011 (top),  
February 15, 2013 (middle), and August 13, 2014 (bottom) 
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Figure 4-2 Historical shoreline change analysis (UH Coastal Geology Group). Yellow lines indicate transect locations spaced 66 ft apart. 
Red bar graph indicates annual erosion rate calculated for each transect location. White lines through bar graph represent 1ft/yr 
erosion/accretion rate increments. 
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5. COASTAL HAZARDS 

5.1 Hurricanes 

Tropical cyclones originate over warm ocean waters, and they are considered to have reached 

hurricane strength when they generate sustained wind speeds over 64 knots (74 mph).  Hurricanes 

form near the equator, and in the central North Pacific usually move toward the west or northwest.  

During the primary hurricane season of July through September, hurricanes generally form off the 

west coast of Mexico and move westward across the Central Pacific.  These storms typically pass 

south of the Hawaiian Islands, and sometimes have a northward curvature near the islands.  Late 

season hurricanes follow a somewhat different track, forming south of Hawaii and moving north 

toward the islands.  Three hurricanes have actually passed through the Hawaiian islands in the past 

25 years: Hurricanes Iwa in 1982 and Iniki in 1992, both passing near or over the island of Kauai, 

as well as Hurricane Iselle in 2014, which passed over the island of Hawaii.  These storms caused 

high surf and wave damage on the south and west shores of all the islands.   

 

In the case of Hurricane Iniki, the eye of the storm passed very close to the town of Waimea and the 

Mana Plain.  Runup reportedly reached elevations of +29 ft in the town of Poipu on the southeast 

shore of the island.  Kennedy et al. (2012) compared measured inundation debris lines with model 

results for locations on Oahu and Kauai, including the town of Kekaha.  Figure 5-1 shows the 

results for the Kekaha area, with the subject property located near the western edge of the figure.  

Measured debris lines are shown with the blue dashes; SWAN and ADCIRC modeled inundation is 

shown in the red filled in areas and the black stars display the SWAN, ADCIRC and Boussinesq 

inundation model levels.  For complex topography and wave group representation, the SWAN, 

ADCIRC, and Boussinesq model suite was shown to better approximate inundation, as measured by 

the debris lines.  The predicted inundation is inland enough to flood the racetrack at the west side of 

Figure 5-1.  This correlates with the post-storm satellite image, taken one week after Hurricane 

Iniki, showing sand displaced from coastal inundation inland onto the race track (Figure 5-2).  If a 

storm of equal or greater size were to make landfall in that area, the racetrack would be expected to 

experience significant flooding, primarily on the east end. 
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Figure 5-1  Hurricane Iniki comparisons between measured and modeled inundation.  Measured 
Debris Lines (blue dashed lines); Modeled SWAN + ADCIRC + Boussinesq Runup (black stars); 

SWAN + ADCIRC inundation (red filled-in area) (Kennedy et al., 2012) 
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Figure 5-2  Comparison of pre and post-Hurricane Iniki 

 

5.2 Still Water Level Rise 

Storms and large waves produce storm surge and wave setup that results in elevated water levels at 

the shoreline.  During prevailing, annual conditions this water level rise can be on the order of a 

foot above the tide level.  However, during extreme events, the still water level rise can be 

significantly greater.  During Hurricane Iniki, water level in Port Allen rose by as much as 4.4 feet 

above the predicted tide level.   

 

5.3 Tsunami 

Loomis (1976) presented runup elevations for tsunamis that have affected the Hawaiian Islands.  

Table 5-1 shows the tsunami runup elevations that were measured at Kekaha Beach Park near the 

project site.  Runup elevations are relative to mean sea level.  The 1946 and 1957 tsunamis were 

generated in the Aleutian Islands, while the 1960 tsunami was generated near Chile.  Based on these 

historical tsunamis, a tsunami of similar size may cause minor overtopping and inundation. 
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Table 5-1  Tsunami Runup Elevations, Kekaha Beach Park 

Tsunami Source Runup elevation (feet) 

1946 Aleutian Islands 9 

1957 Aleutian Islands 6 

1960 Chile 5.5 

 

 

5.4 Flood Insurance Rating 

The National Flood Insurance Program, administered by the Federal Emergency Management 

Agency (FEMA) produces maps identifying flood hazards and risks.  Figure 5-3 shows the flood 

hazard map for the project properties, (4)1-2-002:036 and (4)1-2-002:040.  The map indicates that 

the properties are rated as Flood Zone VE, AE and X.  Zone X is an area determined to be outside 

of the 0.2% annual chance floodplain.  Zone AE is the coastal flood zone corresponding to the 1% 

annual chance of flood with corresponding base flood elevation.  The two properties have base 

flood elevations of 8, 9, 10, and 11 feet in this zone.  Zone VE is the coastal flood zone 

corresponding to the 1% annual chance of flood with corresponding base flood elevation and 

additional velocity hazards due to storm waves.  The two properties have base flood elevations of 9, 

10, 11, and 12 feet in this zone.  

 

 

 

Figure 5-3  Flood hazard designation for the project site (the eastern parcel is outlined in yellow) 
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6. CONCLUSIONS 

A site visit was conducted on March 5, 2015, to assess the existing shoreline conditions at the Mana 

racetrack.  The site visit found that the backshore was wide on the west end of the site, becoming 

progressively narrower toward the east.  Recent wave overtopping to or slightly into the vegetation 

was noted along the west project shoreline, though the backshore in that area is more than 300 feet 

wide and there was no threat to facilities.  The beach widened substantially along the eastern half of 

the project shoreline.  There was no evidence that there had been recent beach overtopping; 

however, erosion of the dune face at the vegetation line was noted, with banks as high as 8 feet 

above the beach.   

 

The beach fronting the project site is highly dynamic, with the potential to have large swings in 

width.  Northwest swell and Kona storm waves typically transport sand to the east, while south 

swell and tradewind waves transport sand west.  While this sediment transport is seasonally 

cyclical, imbalances can occur, and periods of extended shorebreak can reduce the beach width 

quickly. 

 

Longterm shoreline change rates produced by the University of Hawaii Coastal Geology Group 

(UH CGG) indicate that the eastern half of the project shoreline has experienced longterm erosion.  

While the historical rates may not represent the extent of change during a seasonal event, they do 

show that the eastern end is susceptible to erosion.  This was confirmed by the site visit, which 

showed eroded dune faces through this area, and by comparing vegetation line positions in a series 

of recent Google Earth images.  Additionally, susceptibility of the eastern end of the racetrack to 

inundation was highlighted by the comparison of pre and post-Hurricane Iniki aerial images. 

 

Figure 6-1 shows the approximate location of electrical improvements proposed for the racetrack.  

The improvements are located on the makai side of the racetrack.  The eastern end of the 

improvements is about 190 feet inshore of the vegetation line.  The figure also shows the inland 

extent of inundation from Hurricane Iniki in 1992 as determined from the September 18, 1992, 

aerial image.  About 340 linear feet of proposed improvements are located in this inundation zone.   

 

The following are key project conclusions: 

 Proposed project improvements are sufficiently distant from the shoreline that they are not 

expected to impact coastal processes. 

 The turnaround area has been damaged by erosion and will likely be threatened again, as the 

sand transport has a strong seasonal component. 

 Coastal hazards include storm inundation that in the case of Hurricane Iniki extended past 

the east end of the proposed improvements.  Given the loss of vegetation and dunes along 

the eastern portion of the project shoreline, a hurricane of similar magnitude to Hurricane 

Iniki would be expected to produce similar or greater inundation. 

 



Mana Drag Racing Strip Coastal Assessment 

Kekaha, Kauai 

 

Sea Engineering, Inc. 38 

 

Figure 6-1  Location of proposed electrical improvements relative to the 
Hurricane Iniki inundation line 
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INTRODUCTION 
At the request of The Limtiaco Consulting Group, Inc. (Limtiaco), Pacific Consulting 

Services, Inc. (PCSI) has conducted an Archaeological Assessment (Archaeological Inventory 
Survey with negative findings) in support of proposed lighting improvements to the Mānā Drag 
Racing Strip (MDRS) on Kaua‘i Island, Hawai‘i (Figure 1).  This report has been prepared in 
compliance with Hawaii Revised Statutes (HRS), Chapter 6E, and Title 13 of the Hawaii 
Administrative Rules (HAR), Subtitle 13 (State Historic Preservation Division Rules), Chapter 
276 (Rules Governing Standards for Archaeological Inventory Surveys and Reports). The 
proponents of this project include the Limtiaco Consulting Group, Inc., the Garden Isle Raceway 
Association, and the Engineering Division of the Department of Land and Natural Resources.  
The DLNR, Engineering Division is funding the project.  

PROJECT AREA LOCATION AND DESCRIPTION 
The MDRS project area is located on the leeward side of Kaua‘i, within Waimea 

Ahupua‘a (a traditional Hawaiian land division unit) in Kona District. It is located just south of 
Kaumuali‘i Highway (Hwy 50) and south and east of the Pacific Missile Range Facility (PMRF) 
(see Figure 1).  The MDRS project acreage is 19.67 acres.  Tax map keys (TMKs) for the 
parcels in which the project area is located are as follows: (4) 1-2-02: 009, 036, and 040. The 
landowner is the State of Hawaii, Department of Land and Natural Resources (DLNR).  

The purpose of this State-funded project is to bring electricity and lighting to the Mānā 
Drag Racing Strip (MDRS). The Kaua‘i Island Utility Cooperative (KIUC) will bring power to the 
track from Kaumuali‘i Highway (along an access road) and install a new pad-mounted 
transformer (XFMR). New stadium-type lighting along the south side of the MDRS will illuminate 
the drag racing strip.   

This work will include the installation of approximately 26 utility poles (for overhead 
power lines) along the right side of the access road, and along the north side (mauka-inland or 
toward the mountains) of the MDRS for approximately half of the racing strip’s length.  The utility 
poles will be installed every 150.0 to 200.0 feet (ft or 45.7 to 61.0 meters [m]).  No conduit 
trenches are required for the overhead power lines.  The trenches for the utility poles, however, 
will be 5.0 to 10.0 ft (1.5 to 3.0 m) deep. 

A maximum of 20 light poles (for overhead stadium-type lights) will be installed along the 
south side of the drag racing strip, with associated underground electrical conduits between 
each light pole.  The light poles will be installed every 150.0 to 200.0 ft, and approximately 2,250 
linear ft (686.0 m) of subsurface electrical conduit will be installed between the light poles along 
the racing strip.  Trenches for the electrical conduit will be approximately 2.0 ft (0.60 m) deep. 

In addition to the utility poles, light poles, and underground electrical conduit trenches, 
approximately 125 linear ft (38.1 m) of concrete duct bank, 3.0 ft (0.90 m) deep, will cross the 
track on the west end of the MDRS near the burn-out box. Trenches for the installation of 
electrical pull boxes/handholes and a pad-mounted XFMR will also be provided for the 
installation of the electrical and lighting system.  

ENVIRONMENTAL SETTING 
The project area is situated on the southern end of the Mānā Plain, a flat sandy plain 

consisting of alluvium, beach and dune sands, lagoon clays, and marls (calcium carbonate-rich 
soil with varying amounts of silt and clay).  Over the years, heavy disturbances have occurred 
on the plain as a result of agricultural modifications, military construction, and vegetation 
clearing (Drolet 1997a, 1997b, 1997c).  
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TOPOGRAPHY, GEOLOGY, & SOIL FORMATION

Kaua‘i, one of the older Hawaiian Islands, is 33 miles (mi) long and 25 mi wide (553 
square mi) (Pukui et al.1974).  The island consists of a variety of climates and variations in 
topography.  Bennett (1931) states that the western portion of Kaua‘i consists of the Mānā Plain 
(dry and sandy) and the wet Waimea valley, the southern and eastern portions have ample 
rainfall, while the northwest Nāpali area consists of high bluffs and rocky coasts. 

The Mānā Plain is a low-lying landform on the western, leeward coast, and includes an 
extensive wetland area a short distance from shore.  Soils in the project area consist of 
Beaches (BS), coarse sand, Fill Land (Fd), silty clay, and Jaucas (JfB) loamy fine sand (USDA 
2012) (Figure 2).  Beaches are comprised mostly of light-colored sands derived from coral and 
seashells; these soils are used for recreation and resort development.  Fill lands consists of 
areas mostly filled with bagasse (the fibrous by-product of sugar production) and slurry from 
sugar mills.  This type of fill land tends to be found in low lying areas along the coast and is 
used mostly for sugarcane agriculture.  Jaucas sands are excessively drained, calcareous soils 
that occur on coastal plains.  These soils develop in wind- and water-deposited coral sands; the 
slope range is 0 - 8 percent.  These soils occur on old beaches and sand dunes, and are used 
for pasture, recreational areas, wildlife habitat, and sugarcane (Foote et al. 1972).  

RAINFALL AND HYDROLOGY 
Despite receiving only 19.7 inches per year (Giambelluca et al. (2013), the Mānā Plain 

includes extensive wetlands.  This is because the nearby Mount Wai‘ale‘ale area averages 
more than 449.0 inches per year, causing considerable flow into the streams of Waimea Valley 
and down into the wetlands of the Mānā Plain.   

VEGETATION 
Vegetation in this area consists of exotic grasses, kiawe (Prosopis pallida), koa haole 

(Leucaena leucocephala), and the native naupaka (Scaevola taccada) (Wagner et al. 1990).   

HISTORICAL BACKGROUND 
This section provides background information that focuses on the Mānā Plain, where the 

project area is located. Background information includes legends explaining the meaning 
associated with the Mānā Plain; traditional land use by Hawaiians; historical land use (roughly 
the 1800s); and 20th century land use (1900s).  Research methods included the investigation of 
archaeological reports, books on place names in Hawai‘i, and historical books and articles.  

Before presenting this background review, it is important to note the meanings of two 
relevant place names: Kekaha and Waimea (the ahupua‘a in which Kekaha is located).  Kekaha 
literally means “the place” (Pukui et al. 1974:106).  Perhaps a rather ambiguous literal meaning 
– “the place”; no doubt it possessed some critical referent (and likely still does today).  Waimea, 
on the other hand, literally means “reddish water” (Pukui et al. 1974:226), a more obvious 
moniker. 

LEGENDARY HISTORY 
A thorough search of literary sources found no mention of the place name “Kekaha,” 

although the Mānā Plain is associated with several traditional stories.  One story describes the 
Mānā Plain as the place where the older sister of Pele, Na-maka-o-Kaha‘i (the eyes of Kaha‘i), 
introduced kauna‘oa dodder (Cuscuta sandwichiana), a plant with small yellow to yellowish 
orange flowers used for making lei (garland of flowers) and medicines (Pukui et al. 1974; 
Wagner et al. 1990).   
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Figure 2.  Soils in the Mana Drag Strip Project Area.
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Another legend explains that Ke-one-kani-o-Nohili, the traditional place name for Barking 
Sands, was known in the Waimea district as the sounding sand of Nohili (Pukui et al. 1974).  
Wichman (1998) describes the legend of a fisherman, Nohili, who lived near the beach with nine 
dogs.  When he canoed out to sea he tethered the dogs, tying three each to three sturdy pegs.  
After an exhausting fishing trip during a bad storm, he forgot to untie the dogs.  He awoke the 
next day, to find the dogs gone.  In place of the three sturdy pegs he found three small mounds 
of sand.  When he stepped on a mound, he heard a low bark.  Nohili thought that his dogs had 
been buried, so he began to dig.  To his dismay he only discovered more sand.  The fisherman 
finally gave up, and every day since when he crossed the beach, he could hear the low barking 
of dogs. 

TRADITIONAL LAND USE 
Traditional land use within the Mānā wetlands lands consists primarily of taro cultivation. 

Handy and Handy (1972) and Pukui (1983) describe the unusual way that taro was cultivated in 
these fresh water marshes: 

Within memory of living residents wet taro was grown in the swampy ground at the northern 
end of the Mana marsh, and there is a tradition that formerly taro was grown on “rafts” 
which were floated on the marshes themselves (Handy and Handy 1972:411). 

A few hundred yards east of Limahuli Stream there is a swampy area where taro was grown 
in a unique way that was practiced only here and in the marshes of the Mana and Wai‘eli, 
west of Kekaha. Swamp was piled up on rafts that were partly submerged, probably resting 
on the soft bottom of the swamp, and in the earth on these rafts wet taro was planted 
(Handy and Handy 1972:419). 

Mānā, i ka pu‘e kalo ho‘one‘ene‘e a ka wai. Mānā, where the mounded taro moves in the 
water. Refers to Mānā, Kaua‘i. In ancient days there were five patches at Kolo, Mānā, in 
which deep water mound-planting was done for taro… The farmers built rafts of sticks and 
rushes, then dived into the water. They worked the bases of the taro mounds free and lifted 
them carefully, so as not to disturb the soil, to the rafts where they were secured. The 
weight of the mounds submerged the rafts but permitted the taro stalks to grow above 
water just as they did before the flood came. The rafts were tied together to form a large, 
floating field of taro (Pukui 1983: 232-233). 

It is important to mention that this rare agricultural technique is not limited to the island of 
Kaua‘i.  For example, a similar technique was practiced in Mexico, in the Chalco and Xochimilco 
lakebeds, known as chinampas (floating gardens).  Chinampa agriculture dates back 
approximately to the 12th and 14th centuries.  In general, chinampas are rectangular fields 
measuring 2 to 4 m wide and 20 to 40 m long, surrounded on three or four sides by canals.  
This type of agriculture helped maintain soil fertility, soil moisture, and year-round cultivation 
(Popper 2010). 

The marshy lands of the Mānā Plain formed a suitable habitat for a variety of animals, 
including fish, shellfish, and a diversity of birds, as well as an assortment of vegetation, making 
this area rich in natural resources.  The diverse environment of Waimea Ahupua‘a also served 
to provide early populations with a variety of food resources and habitation settings.  In 1789 
Captain George Dixon described Kekaha’s dryland cultivation of sweet potatoes, gourds, and 
coconuts (Handy and Handy 1972).  

HISTORICAL LAND USE 
The Organic Acts of 1845 and 1846 initiated the Māhele, which introduced private 

property rights by authorizing the sale of Hawaiian lands in fee simple. 



6 
 

The old feudal arrangement of joint and undivided ownership had given place to the system 
of individual allodial tenures, and aliens had been admitted to the enjoyment of the same 
rights as Hawaiian subjects in the ownership and use of land (Kuykendall 1967:298). 

After a search of Māhele records and historic maps, it was determined that there were 
less than 27 Land Commission Awards (LCAs) granted in Waimea Ahupuaʻa.  None of the 
LCAs were situated near the project area.  

The land tenure in Mānā and Kekaha changed after the Māhele.  In the 1850s, Archibald 
Archer and his partner were granted a 30-acre lease on lands in Pokoi‘i, Kekaha, and Mānā.  
Archer and his partner attempted to grow tobacco, but were unsuccessful.  Shortly thereafter, 
Kamehameha IV appointed Norwegian immigrant Valdemar Knudsen as the local manager of 
the Crown Lands in the Waimea area (Figure 3).  Under Knudsen’s direction, the Mānā Plain 
began producing rice and sugar cane.  

In 1898, Kekaha Sugar Company was formed, beginning the expansion of sugar 
production (Condé and Best 1973:141).  The marshy lands on the Mānā Plain were drained and 
converted into agricultural lands for the Kekaha Sugar Company (Handy and Handy 1972).  In 
the early days, all water for irrigation was pumped from springs located around Kekaha.  As 
early as 1881, G. N. Wilcox began conducting surveys to bring water from the mountains, and in 
1884 H. P. Faye drilled artesian wells on the Mānā Plain.  Sugar workers completed the building 
of irrigation ditches and dug artesian wells in order to bring water to arid lands.  As a result, 
2,000 to 3,235 acres were reclaimed by 1931 and used for growing sugar cane (Saito and 
Campbell 1986). 

TWENTIETH CENTURY LAND USE 
In 1910, the Kekaha Sugar Company had built 15 miles of railroad tracks and had two 

locomotives.  Sugar cane was transported by flume from the mauka (inland) fields to collection 
points on the railway.  The nine-roller mill at the factory produced 80 tons of sugar a day and the 
sugar bags were sent by rail to the steamship landing at Waimea (Saito and Campbell 1986:3). 
By the 1930s, Kekaha’s agricultural lands comprised over 7,000 acres and had always been 
leased from the government.  The lease required renegotiations every 15 to 35 years, 
depending on the terms of the existing lease. 

By the 1940s, the Kekaha Sugar Company had transitioned to mechanical harvesting of 
sugar, and by 1947 trucks had replaced the railway system.  During World War II, due to a 
shortage of manpower, schools in Waimea and Kekaha provided work-for-victory teams of 
students to help on the plantation.  Other war work included The Red Cross, Kauai Volunteers, 
the United States Organization USO (United States Organization), and truck farming.  At the 
end of the war, in 1945, the International Longshore and Warehouse Union (ILWU), Local 149 
Unit 9, was formed at Kekaha Sugar Company (Saito and Campbell 1986:3). 

The Kekaka Sugar Company used lands in the current project area for pasture and 
holding pens for cattle and horses owned by the sugar company.  In later years, the land 
became a dumping area for bagasse (Ching 1982:2).  In 2000, the Kekaha Sugar Mill closed. 

Currently, the project area is owned by the State of Hawaii, DLNR, and is leased to the 
Garden Isle Racing Association.  Figure 4 presents two aerial photographs (University of Hawaii 
2013), taken in 1950 and 1975.  In the 1950 aerial photograph the Mānā Drag Racing Strip is 
not present. The photograph shows agricultural fields in the vicinity of the drag racing strip.  The 
drag strip, however, is clearly visible in the 1975 aerial photo in Figure 4.  According to Mr. Tony 
Ricci, President of the Garden Isle Racing Association, construction of the Mānā Drag Racing  
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Figure 4.  Aerial Photographs Illustrating Land Use in the Project Area in 1950 and 1975
(University of Hawaii).
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Strip began in 1969 and was completed in 1971 (Personal communication from Tony 
Ricci; March 13, 2015). Based on the 1971 completion date provided by Mr. Ricci’s, the Mānā 
Drag Racing Strip is approximately 44 years old. 

PREVIOUS ARCHAEOLOGICAL STUDIES 
There have been several previous archaeological studies conducted near or within 

portions of the current project area, namely Ching (1982), McMahon (1988), Folk and Hammatt 
(1993), and Watanabe et al. (2014a).  Table 1 shows relevant previously recorded 
archaeological sites.  These studies are summarized in this section and are geographically 
represented on Figure 5.  

Table 1.  Previous Archaeological Studies within 500m of the Project Area. 

Reference TMK/Location Nature of Study SIHP Sites Summary of Results 

Ching 
1982 

(4) 1-2-002:001, 
009, 040 

Archaeological 
Reconnaissance 

None No archaeological 
sites or artifacts were 

discovered. 

McMahon 
1988 

(4) 1-2-002:040 Field Check None No archaeological 
sites or artifacts were 

discovered. 
Recommend 
Monitoring 

Folk and 
Hammatt 

1993 

(4) 1-2-002:009 Archaeological 
Inventory Survey 

None No archaeological or 
historic sites or 
artifacts were 
discovered. 

Watanabe et 
al. 2014a 

(4) 1-2-002: 001, 
009, 035, 036, 040  

Archaeological 
Monitoring 

None No archaeological or 
historic sites or 
artifacts were 
discovered. 

 

Ching (1982) conducted an archaeological reconnaissance for the proposed Kaua‘i 
central sanitary landfill project in Kekaha.  No archaeological sites or artifacts were encountered 
during his study.  Ching indicated that the lands in his project area were modified in the 1930s 
by the sugar plantation and others, and that a large fishpond was drained for sugar cane 
agriculture.  Possible archaeological sites expected were fishing shrines, fishing shelters, and 
burials, but none of these site types were encountered.  Burials were expected in sand dunes 
that have not been too disturbed or modified, but the sand dunes were out of project area 
(Ching 1982:2).  The author recommended that no further archaeological studies were required 
in his project area.  

McMahon (1988) conducted a field check of 132 acres of land that were densely 
covered with California grasses and koa hoale (Leucaena leucocephala), as well as being 
riddled with modern trash.  Due to the dense vegetation, the field check had an inconclusive 
finding.  The surface coral sands in beach areas were visible and the possibility for burials 
seemed to be high.  The author recommended monitoring for activities near the coastal area. 
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Folk and Hammatt (1993) conducted an archaeological inventory survey for the Kekaha 
Phase II Landfill Site.  Excavation of 55 trenches was conducted with a backhoe; the trenches 
were a minimum of 10 feet in length and had varied depths.  Two features constructed in the 
1950s ran though the project area: a low linear mound and an irrigation canal.  The low linear 
mound occurred after the removal of sand from the dunes.  No significant historic or cultural 
artifacts or archaeological sites were discovered during Folk and Hammatt’s survey.  No further 
archaeological study for this project was recommended.  

Watanabe et al. (2014a) conducted archaeological monitoring for improvements to the 
drag strip.  Their project area overlays a significant portion of the current project area (see 
Figure 5).  Ground disturbing activities were limited to relatively shallow depths--30.0 to 38.0 
centimeters below surface (cmbs) and exposed two fill layers and one in situ layer.  No 
significant historic or cultural artifacts or archaeological sites were discovered during monitoring.  
However, because of the shallowness of the ground-disturbing activities, the commonality of 
Hawaiian burials in sand dunes, and nearby cultural deposits around 50.0 to 75.0 cmbs, 
Watanabe et al (2014) strongly recommended archaeological monitoring for any future ground 
disturbing activities deep enough to penetrate the Jaucas dune sand deposit in the project area.  

PREVIOUS ARCHAEOLOGICAL STUDIES IN THE SOUTHERN PORTION OF THE PMRF 
Numerous archaeological studies have been conducted north of the current project area, 

within, and near, the Pacific Missile Range Facility (PMRF). For detailed information regarding 
previous investigations at PMRF see Carson (2007), Drolet (1997a, 1997b, 1997c, 1999), 
Gonzalez et al. (1990), McGerty and Spear (1997), SEARCH (2014), and Sweeny (1994).  
Table 2 lists the relevant previously recorded historic properties and traditional cultural 
properties (TCP) in the PMRF.  Figure 6 illustrates the locations of the previous archaeological 
studies and known historic properties in the PMRF.  

Table 2.  Historic Properties and Traditional Cultural Properties in the Project Area. 
SIHP*

Site Number
[50-30-05-] / 
Place Name

Topographic 
Location

Site
Description

Site 
Function Reference

1834 Barking 
Sands Dune 

Burials 
(boundaries not 

determined) 

Burial Bennett (1931);Drolet et 
al. 1996; Tomonari-

Tuggle and Yoklavich 
(2005) 

2002 Barking 
Sands 

Fence posts / 
grate / barbed 

wire 

Enclosure (1) SEARCH (2014) 

2003 Barking 
Sands Dune 

Trash Deposit 
 

Dump / 
Beach 

Encampment 

Wulzen and Jensen 
(1995); Tomonari-Tuggle 

and Yoklavich (2005) 

2011 Barking 
Sands 

Wooden 
Structure / Trash 

Deposit 

Housing 
Complex 

SEARCH (2014) 

4016 Barking 
Sands Dune 

Fire Pit Habitation Sweeny (1994); 
Tomonari-Tuggle and 

Yoklavich (2005) 
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Table 2.  Historic Properties and Traditional Cultural Properties in the Project Area. 
SIHP*

Site Number
[50-30-05-] / 
Place Name

Topographic 
Location

Site
Description

Site 
Function Reference

0721/ 
Kawai‘eli 

Barking 
Sands 

Marsh / Fishpond 
/ Ditch 

Habitation / 
Agriculture 

SEARCH (2014); 
Tomonari-Tuggle and 

Yoklavich (2005) 
Waiokapua‘a Barking 

Sands 
Beach / Bay / 

Point 
NA SEARCH (2014) 

Waiolono Barking 
Sands 

Beach NA SEARCH (2014) 

Kokele Barking 
Sands 

Point NA SEARCH (2014) 

2272 Barking 
Sands 

Two historical 
concrete brick 

and mortar 
structures 

Military 
Defensive 

Infrastructure 

Clark et al. (2015) 

   *Statewide Inventory of Historic Places 

Site 1834, recorded as a Pre-Contact - traditional Hawaiian site, was reported to be a 
10-acre burial site, found by base personnel in 1987 along the beach, just north of Waiokapua 
Bay (see Figure 6) (Drolet et al. 1996; Search 2014:154). The report of human remains has not 
been confirmed by archaeological investigation (SEARCH 2014: 154; Tomonari-Tuggle and 
Yoklavich 2005).  

Site 2002 has been recorded as a possible World War II era or post  World War II era 
fence associated with nearby housing. This site includes 5 metal barbed wire fence posts, 1 
metal grate, and 1 loose bundle of barbed wire (SEARCH 2014:168). 

Site 2003 has been classified as a plantation period trash deposit. This site consists of 
deteriorated metal / wood / rubber associated with automobiles, appliances, and miscellaneous 
household items. The trash deposit is located east of the SE corner of “Hale Kai” officer’s 
cottage (SEARCH 2014:165; Wulzen and Jensen 1995:B-4). Site 2011 includes surface ruins of 
a possible World War II era or post  World War II era training structure (Fe. A) and a recent 
trash deposit (Fe. B) (SEARCH 2014:169).  

Site 4016, a Pre-Contact traditional Hawaiian site, is a fire pit exposed at 85 centimeters 
below surface in a 27 m long backhoe trench. It is located on the north side of Waiokapua Bay. 
The fire pit occurred at the interface of two layers, neither of which contained evidence of 
cultural use. A charcoal sample from the fire pit yielded a radiocarbon date ranging from the 
twelfth to the fourteenth century (SEARCH 2014:153; Sweeney 1994:33 34).  

Site 0721/Kawai‘ele is recorded as a traditional Hawaiian archaeological site, a TCP, 
and a Plantation period archaeological site. Kawai‘ele is the name of a beach, point of land, 
fishing grounds, ditch, and swamp located in south central PMRF-Barking Sands. This TCP is 
associated with numerous legends and traditions associated with mirages seen in this area. 
Kawai‘ele Pond was used as a fishpond in the early historic period and presumably in the pre-
Contact era. Kawai‘ele Ditch as it exists today is a late nineteenth century construct with 
twentieth century alterations. It has also been said that an original form of the ditch was 
constructed by the menehune, (a legendary race of small people who worked at night building 
fishponds, roads, and temples) (SEARCH 2014:162).    
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Waiokapua‘a, a TCP, is known as a beach/bay/point located in the southern portion of 
PMRF. There are no known traditions and the literal translation is “water of the pig” (Flores and 
Kaohi 1992:22; SEARCH 2014:160).  

Waiolono, a TCP, is recognized as a beach and a point of land located in the southern 
portion of PMRF. The beach is known for having “tapa tearing sand crabs” and the marshy 
inland area (Limaloa), which is fed by a fresh water spring, is known for mirages. The literal 
translation for this area is “water of Lono” (Flores and Kaohi 1992:22; SEARCH 2014:160).  

Kokele, a TCP, is a point located at the southern boundary of PMRF.  There are no 
known traditions recorded for this area. The literal translation is “any food crop stunted by 
weeds or drought” (Flores and Kaohi 1992:18; SEARCH 2014:160).  

Clark et al. (2015) recently completed Archaeological Inventory Survey fieldwork, 
including surface survey, test excavations (21 shovel test units and 40 backhoe trench units), 
and controlled excavation (three units placed at a newly documented site).  One World War II 
era site, Site 50-30-05-2272, was recorded, and consisted of two concrete block and mortar 
surface structures, both of which have a “key-hole” shape.  They likely date to the World War II 
period and functioned as anti-aircraft gun positions at the southern end of the airship.  Three 
controlled excavations at the site recovered sparse historic material, including nails, asphalt and 
tar fragments, and metal machine gun casing links.  No subsurface cultural deposits were found 
during shovel testing and backhoe trenching.   

McMahon (1988) conducted an archaeological reconnaissance inspection of a heavily 
vegetated 132-acre parcel at PMRF-Barking Sands. Modern rubbish, trash dumping, and an 
auto salvage yard were identified. It was recommended that SHPD be notified about any land 
clearing activities and archaeological monitoring in the area (SEARCH 2014:117). 

Gonzalez et al. (1990) conducted archaeological survey and testing of two parcels in the 
southern portion of the current project area. Gonzalez et al. (1990) identified a 1950s 1960s 
domestic trash scatter and two large mammal bone scatters in disturbed contexts.  Four large 
mammal bones were found in a 10 m-wide area in a disturbed context within the Kokole Point 
Launch Facility; they were mapped and reburied.  Limited testing in the area identified a 
possible cultural deposit 50 75 cmbs (SEARCH 2014:117). 

Leidmann and Kishinami (1990) conducted an archaeological reconnaissance survey 
(three transects) and subsurface testing (10 backhoe trenches) of a proposed sand borrow site 
at Kawaiele, PMRF-Barking Sands. During this survey, Leidmann and Kishinami identified a 
modern refuse scatter and common avifaunal and marine shell remains. No archaeological 
sites, features, or cultural deposits were identified. Archaeological monitoring during sand 
mining was recommended (SEARCH 2014:117). 

Walker and Rosendahl (1990) conducted an archaeological survey of three 1-acre areas 
within PMRF-Barking Sands. No archaeological sites were found within the Barking Sands 
project areas (SEARCH 2014:118). 

Gonzalez (1991) surveyed 4 areas in PMRF-Barking Sands: Areas A and B in the Nohili 
Dune area; Area C approximately 1 km south of the mouth of Nohili Ditch; and Area D about 1.1 
km to 1.6 kilometers (km) south of Kawaiele Ditch in Major’s Bay. No archaeological sites, 
features or cultural deposits were identified (SEARCH 2014:118). 

Kennedy (1991) conducted an archaeological survey and subsurface testing (31 
backhoe trenches) of a 15.6 acre section within the southern portion of PMRF-Barking Sands. 
Kennedy identified a historic ditch, military ordnance, and a modern fire pit; no significant 
archaeological sites, features, or deposits were identified (SEARCH 2014:118). 
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Jones (1992) conducted an archaeological survey and subsurface testing (18 backhoe 
trenches) of a 6-acre area on the north side of Sidewinder Road at PMRF-Barking Sands. No 
archaeological sites, features or cultural deposits were identified; recent military use was 
represented by occasional bottle scatters (SEARCH 2014:119). 

Sweeney (1994) conducted archaeological survey and testing (10 backhoe trenches, 9 
auger cores, and 4 shovel cuts in an eroding sand bank) in two areas near Major’s Bay within 
the southern section of PMRF-Barking Sands. During this survey, a single fire pit (Site 4016) 
was identified in a charcoal lens 85 cm below surface in Trench 7. The charcoal sample from 
the fire pit yielded a radiocarbon date of 770 ± 60 years Before Present (B.P.); representing the 
earliest dated evidence of human activity along southwest coast of Kaua‘i (SEARCH 2014:121). 

Drolet (1997a) conducted archaeological monitoring of clearing, grubbing, and 5 
backhoe trenches for two 20 m-x-20 m parcels for beach cottages and a waterline trench for 
Beach Cottages 7 and 8 along the beach front in the central portion of PMRF-Barking Sands. 
No archaeological sites, features or cultural deposits were identified (SEARCH 2014:122). 

McGerty and Spear (1997) conducted an archaeological reconnaissance survey of a 
parcel immediately adjacent to PMRF-Barking Sands and oral history interviews of six 
individuals about plantation-period use of the area. No archaeological sites, features or cultural 
deposits were identified; however oral history data for Mānā Plain, including PMRF-Barking 
Sands was collected (SEARCH 2014:122). 

Wulzen et al. (1997) conducted an archaeological reconnaissance survey of roughly 990 
acres of unimproved land at PMRF-Barking Sands.  During this survey, 53 sites containing 78 
features, including 2 previously recorded sites, were identified. Eight of the sites were identified 
as traditional Hawaiian; the remaining 45 have been identified as War II and Cold War era sites 
(SEARCH 2014:123).   

McGerty and Dega (2000) conducted an archaeological survey of a 940 square meters 
area and testing excavation of 4 backhoe trenches within the south central portion of PMRF-
Barking Sands. No archaeological sites, features or cultural deposits were identified (SEARCH 
2014:125). 

McGerty (2001) conducted a cultural resources assessment in order to identify historic 
properties listed or properties eligible for the National Register of Historic Properties (NRHP) 
within the northern portion of the current project area. No NHRP listed or eligible historic 
properties were identified (SEARCH 2014:125). 

The Pacific Division, Naval Facilities Engineering Command (PACDIV 2002) conducted 
an archaeological subsurface survey and testing (4 backhoe trenches, 13 shovel test pits) of an 
area north of the Nohili Ditch (Site 05 1830) to identify the eastern extent of Site 05 1829 and 
the potential of human burials within PMRF Barking Sands. This survey identified buried 
traditional Hawaiian cultural features (possible fire or refuse pits, postmold) and two cultural 
layers associated with Site 1829; future avoidance and establishment of a safety perimeter were 
recommended (SEARCH 2014:126). 

Carson (2007) conducted archaeological testing (10 backhoe trenches) in two locations 
for proposed construction of new cottages and a new duplex cabin at Major’s Bay, PMRF 
Barking Sands. No archaeological sites, features or cultural deposits were identified (SEARCH 
2014:127). 

Walden and Clark (2010) conducted archaeological monitoring (35 backhoe trenches) in 
two areas in the central portion of PMRF Barking Sands; Area 1 is in the easement east of 
runway and west of Nohili Road, and Area 2 includes sections along the east and west sides of 
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Major’s Bay Road. No archaeological sites, features or cultural deposits were identified; 
however three possible buried A horizons were documented (SEARCH 2014:128).  

RESEARCH DESIGN 
The primary objective of the AIS is to determine the presence or absence of subsurface 

historic properties present within the project area. If historic properties are discovered, the 
objective will include collecting sufficient information to determine temporal placement, function, 
and NRHP eligibility. 

Based on previous archaeological projects conducted within the project area (Watanabe 
et al. 2014), it is unlikely that pre-Contact period historic properties will be discovered. However, 
if pre-Contact or traditional historic properties are discovered, data will be collected to address 
the following questions: 

1. If above-ground pre-Contact features are recorded, can they be positively associated 
with previously recorded sites? Is there sufficient stratigraphic association to provide a 
relative chronological sequence between above-ground features and subsurface 
deposits? Can a feature function be determined based on known architectural types? 

2. If subsurface pre-Contact deposits are recorded, can they be positively associated 
with previously recorded sites in terms of horizontal extent and recovered artifactual 
materials? Are there sufficient carbon data (charcoal) from subsurface features to 
accurately date the deposit? Are the dates compatible with dates from other sites? 

3. Can the recovered pre-Contact artifacts and midden be brought to bear on the life 
ways or socioeconomic patterns of the inhabitants? How do these patterns compare 
to data recovered from other sites in the region? 

Additionally, based on the results of recent AIS fieldwork in southern portions of the 
PMRF (Clark et al. 2015), less than a quarter mile away (to the north), PCSI archaeologists 
were interested in testing a working hypothesis—that there is a pattern that reflects an absence 
of subsurface cultural deposits in this vicinity, that starts south of Majors Bay road, extends to 
southernmost portions of the PMRF and possibly further south along the coast, including coastal 
areas of the towns of Waimea and Kekaha.  The subsurface testing program for the MDRS 
project area outlined here would provide an opportunity to test this hypothesis in this portion of 
coastal Waimea Ahupua‘a.  It is important to note that we acknowledge the limitations of the 
excavation strategy employed by Clark et al. (2015) in southern portions of the PMRF, upon 
which our working hypothesis is based, as well as what may be considered constraints put on 
the number and location of test locales in the MDRS project area.  

CONSULTATION FOR THE ARCHAEOLOGICAL INVENTORY SURVEY 
In March and April 2015, separate consultations in support of the Archaeological 

Inventory Survey (AIS) for the project included conversations with several knowledgeable 
individuals on Kaua‘i. The AIS consultation efforts included conversations with Ms. Alethea 
Kaohi of West Kaua‘i Technology & Visitors Center in Waimea as well Mr. Kunane Aipoalani 
and Ms. Debbie Ruiz, both of whom work at the PMRF just north of the Mānā Drag Racing Strip 
project area. Ms. Kaohi stated that the former place name for lands in the vicinity of the Mānā 
Drag Racing Strip was "Limaloa." She said that she was not aware of any burial finds in the 
current project area. Neither Mr. Aipoalani nor Ms. Ruiz had heard of any accounts about Native 
Hawaiians formerly living or burying their dead in the vicinity of the current project area. 
Furthermore, they did not have any information regarding Traditional Cultural Properties or 
traditional practices associated with the area.  
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METHODS AND PROCEDURES 
The Archaeological Assessment (AA) field work was conducted between March 16 and 

April 9, 2015.  A pedestrian survey was conducted by Steve Clark, B.S. and Paul Titchenal, 
M.A.  Subsurface testing across the project area was conducted by Paul Titchenal, M.A., 
Katharine Shiroma, B.A., Tae Watanabe, B.A., Yvette Osborne, B.S., and Steve Clark.  The 
project’s Principal Investigator is Sara Collins, Ph.D., R.P.A. 

FIELD METHODS

Presented below are the field methods utilized during the AA. These included a 
pedestrian survey and subsurface testing. The pedestrian survey was conducted first, and 
completed prior to subsurface testing.  

Systematic Pedestrian Survey 
Systematic pedestrian survey is the regularized, methodical coverage of an area.  The 

project area was relatively level and ground visibility was excellent. Because of the excellent 
ground visibility, the systematic pedestrian survey was undertaken by walking linear transects 
spaced approximately 5.0 m apart, and covered 100% of the project area, including the access 
road, the grassy area on the north side of the MDSR, the grassy area south of the MDSR, and 
the grassy area between the MDSR and the turn off road immediately south of the MDSR. The 
survey was undertaken in the areas scheduled for utility/light pole installations and conduit 
trenches, as well as immediately adjacent to these areas.  

Subsurface Testing 
Subsurface testing was conducted using a TB145 Takeuchi tracked mini- excavator to 

excavate holes (using an attached auger) and trenches (using an attached bucket). The project 
AIS Work Plan (AISWP-Watanabe et al. 2014b) originally called for the excavation of 
approximately 80 backhoe trenches. Prior to subsurface testing, and in consultation with Dr. 
Mary Jane Naone of SHPD, it was agreed that utility poles along the access road could be 
excavated with a 2.0 foot-diameter (0.60 meters) auger (attached to the mini-excavator) to 
minimize disturbance of the newly paved access road.  The agreed-upon condition for this 
change to the subsurface testing approach was that if archaeological materials or subsurface 
features were encountered during excavation of the auger holes, the auger hole would be 
expanded with a trench (excavated using a backhoe bucket attached to the mini-excavator) to 
facilitate documentation of any archaeological materials/features.   

The auger holes, designated as Trenches 1 through 15 (TR1-15), were excavated in 
locales where utility poles are scheduled to be installed along the west side of the access road 
leading into the MDRS. Figure 7 presents overview photographs of the mini-excavator with the 
attached auger. The backhoe trenches, designated as TR16-90, were excavated in locales were 
pull boxes are scheduled (TR16), where additional utility poles are scheduled to be installed 
along the north side of the MDRS (TR17-24), where light poles and conduit trenches are to be 
installed along the south side of, and adjacent to, the MDRS (TR25-82, and TR87), and the area 
between the MDRS and the turn-off road (TR83-86, TR87-90). Figure 8 presents overview 
photographs of the mini-excavator using the backhoe bucket.  

Prior to each auger and backhoe excavation, photographs were taken of the excavation 
location, and the orientation of the backhoe trench’s long axis was documented in degrees 
Magnetic North (MN). Each auger and backhoe excavation was monitored by one to two 
archaeologists to ensure that the excavation was halted if subsurface archaeological materials  
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Figure 8.  Overview Photographs of Backhoe Testing in the �%�%�&����$�#����
���	 Project 
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or features were encountered.  The locations of auger hole backhoe trenches were recorded 
using a Garmin (model GPSMAP 64st)  

After each excavation was completed, at least one side and one end of the excavation 
were faced and cleaned with a trowel to facilitate examination of the stratigraphic sequence in 
order to determine the presence/absence of buried surface layers (buried A Horizons) 
containing archaeological materials and/or features.  A representative profile for each 
excavation was drawn to scale and photographed. Soil samples of stratigraphic layers were 
collected to aid in stratigraphic descriptions.   

Stratigraphic layers identified in the excavations were designated using Roman 
numerals in order of stratigraphic position (with Layer I being the uppermost layer).  In locales 
where somewhat different stratigraphic layers were present in the same stratigraphic position, 
these layers were designated using Roman numerals with an appended lowercase alphabetic 
suffix (e.g., Layer Ia; Layer Ib, Layer IIa, Layer IIIa).   

Soils were described using United States Department of Agriculture Soil Conservation 
Service standards and a field manual for soil descriptions (Schoeneberger et al. 1998).  Soil 
characteristics described include color (Munsell 2000), texture, consistence, roots, cementation, 
and lower boundary topography.   

Laboratory Analysis 
Soil samples of stratigraphic layers identified during subsurface testing were collected 

and sent to PCSI”s Archaeology Laboratory in Honolulu.  In the laboratory, samples from all 
layers were retested for color and texture.  Selected soil samples were examined using a 
petrographic microscope with a maximum magnification of 10x to more closely examine the 
composition of the sediments.  

Samples of all layers were also tested for the presence of carbonates in the sediments.  
This was performed by filling an eye-dropper with dilute hydrochloric acid or HCl (10 molar or 
10% HCl) and dropping several drops on a small sediment sample. If sediments contain 
carbonates (in the form of coral sands, marine shell, or bone), the carbonates will effervesce 
(form bubbles), The varying degrees of effervescence, based on Schoeneberger et al. (1998:2-
65), include the following:  

1. Non-effervescent:  no bubbles form 

2. Very slightly effervescent: few bubbles form  

3. Slightly effervescent: numerous bubbles form 

4. Strongly effervescent: bubbles form a low foam  

5. Violently effervescent: bubbles form a thick foam 

 

 
 

 

 

 

 



21 
 

PEDESTRIAN SURVEY RESULTS 
A pedestrian surface survey was conducted within the MDRS project area prior to 

subsurface testing. To facilitate survey coverage and presentation of data, the project area has 
been subdivided into four sections. These include:   

� Section 1—the access road leading into the MDRS from Highway 50 (Kaumuali‘i Hwy).  
Although utility poles are scheduled to be installed only along the north shoulder of this 
road, both road shoulders were surveyed.  Maximum measurements of Section 1 are 
2,739 ft long by 55 ft wide (835 by 17 m) or 3.46 acres (1.4 hectares [ha]). Figure 9 
presents overview photographs of portions of the access road in Section 1.  
 

� Section 2-- the area north of the MDRS.  The western portion of this area is paved with 
asphalt while the eastern portion is planted in grass. Sand dunes are present. Additional 
utility poles and an electrical pull box are scheduled for this area. Maximum 
measurements of Section 2 are 1,486 ft long by 124.6 ft wide (453 by 38 m) or 4.2 acres 
(1.7 ha).  Figure 10 presents overview photographs of the area north of the MDRS in 
Section 2.   
 

� Section 3-- the area south and adjacent to the MDRS.  This area contains dune sands 
covered with grass and shrubs. Proposed stadium lighting interconnected with conduits 
are scheduled to be installed in this area. Maximum measurements of Section 3 are 
3,250 ft long by 105 ft wide (991 by 32 m) or 7.8 acres (3.17 ha). Figure 11 presents 
overview photographs of the area south of the MDRS in Section 3.  
 

� Section 4-- the area south of the turn-off road and the MDRS.  This area also contains 
dune sands covered with grass and shrubs and is closest to the shoreline.  Electrical 
hardware, including service panels, lighting panels, and pad-mounted XFMRs 
(transformer pads) are scheduled to be installed here. Maximum measurements of 
Section 4 are (3,247 ft by 105 ft wide (990 by 32 m) or 7.8 acres (3.17 ha). Figure 12 
presents overview photographs of the area south of the turn-off road and the MDRS in 
Section 4.   

The total acreage covered by the pedestrian survey covered was approximately 23.29 
acres, approximately 3.62 acres more than the project area size (19.67 acres). Figure 13 shows 
the location of Section 1 of the MDRS project area, and Figure 14 shows the locations of 
Sections 2 through 4.  

No surface archaeological structures or cultural material scatters were encountered 
during the surface pedestrian survey. While walking survey transects, it was noted that the 
project area had in the past undergone fairly extensive grading and development associated 
with construction of the MDRS. Along the northern boundary of Section 2, the presence of many 
abandoned tires and other debris was noted. 
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Figure 9. Project Area Overview Photographs of Access Road leading to the M%�%�&����
Racing Strip. 
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Figure 10. Project Area Overview Photographs of Area North of the M%�% Drag Racing 
Strip. 
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Figure 11. Project Area Overview Photographs of Area South and Adjacent to the M%�%�
Drag Racing Strip. 
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Figure 12. Project Area Overview Photographs of Area South of the Turn-off Road at the 
M%�%�&����$�#����
���	. 
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SUBSURFACE TESTING RESULTS 
No subsurface archaeological materials or features, including human burials, were 

encountered during the subsurface testing program in the MDRS.  The testing program included 
10 more excavation locales than suggested in the project’s Archaeological Inventory Survey 
Work Plan, which called for 80 test locales (Watanabe et al. 2014b:16).  

A total of 90 locales were subjected to subsurface testing for the MDRS AIS. Table 3 
summarizes the testing locations by project area section (Sections 1-4). Figure 13 shows the 
location of the 15 auger holes, designated as TR1-TR15, in Section 1, and Figure 14 shows the 
locations of the 75 backhoe trenches, designated as TR16-90, in Sections 2-4 of the MDRS 
project area.   

Table 3.  Summary of Subsurface Testing in the Mānā Drag Racing Strip Project Area.
Section No. Section Location Number of Tests Excavation Designations

1 Along access road 15 TR1-TR15 
2 North of MDRS 9 TR16-TR24 
3 South and adjacent to 

the MDRS 
59 TR25-TR82, TR87 

4 South of turn-off road 7 TR83-TR86, TR88-TR90 
Total 90  

 

Proposed utility pole locations were tested at TR1-TR15, TR17-TR24, and TR87. Trench 
1 through TR15 were excavated by auger along the shoulder of the access road in Section 1 
(see Figure 13). Trench 17 through TR24 were excavated by backhoe in Section 2- north of the 
drag strip, as was TR87 in Section 3, south of the MDRS (see Figure 14).  

Proposed stadium light locations and conduit trenches were tested by backhoe at TR25-
TR82 in Section 3 in the grassy area south and adjacent to the MDRS (see Figure 14).  Trench 
16, as well as TR83-86 and TR88-90 were excavated by backhoe in proposed locations of 
electrical hardware (pull boxes, service panels and pad mounted XFMRs in the grassy area 
south of the turn-off road (see Figure 14).  

Because no archaeological materials/features (traditional or historic) were found during 
excavations, the results of the subsurface testing will focus on the stratigraphy and stratigraphic 
sequences identified and documented in the 15 auger holes (TR1-15), and in the 75 backhoe 
trenches (TR16-90). 

PROJECT AREA STRATIGRAPHY 
A total of 13 stratigraphic layers were identified in the 90 test excavations across the 

MDRS project area.  These include Layers Ia, Ib, Ic, IIa, IIb, IIc, IId, IIe, IIIa, IIIb, IV, V, and VI. 
Table 4 presents detailed stratigraphic layer descriptions for the 13 layers, preliminary 
interpretations, and the horizontal distribution of the layers based on the trenches in which the 
layers were identified. 

Of these 13 layers identified, three (3) have a fairly widespread distribution. These 
include (1) Layer Ia dark brown, loamy fine to medium sands (the contemporary surface layer 
that supports vegetation growth), (2) Layer IIa reddish brown pebbly, sandy loam to sandy silt, 
and (3) Layer VI very fine to fine sands found at the base of all excavations.  To facilitate the 
presentation of the stratigraphic data, the stratigraphy will be presented by project area section 
(Sections 1 through 4), beginning with Section 1. 
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Table 4. Summary of Stratigraphic Layers Identified in the MDRS Project Area.
Layer Interpretation Description Distribution 

Layer Ia In situ stratigraphic 
layer; modern A 
Horizon supporting 
existing vegetation 

1.0-23.0 cm thick; dark brown (7.5YR 3/3, 
moist), loamy fine to medium sand; contains 
decomposed organic materials and less 
than 5%, by volume, angular basalt 
pebbles; soft, very friable, nonsticky to very 
slightly sticky, nonplastic; common, fine to 
medium, interstitial roots; strongly 
effervescent with dilute HCl; clear, wavy 
lower boundary; non-cultural. A Horizon 

TR9-29,TR31, 
TR34,TR35, 

TR37-90 

Layer Ib Terrigenous 
sediments with coral 
sand; base course 
layer for access road; 
cultural fill 

6.0-20.0 cm thick; angular basalt pebbles 
and gravel in a dark brown (7.5YR 3/3, 
moist) sandy loam matrix. Hard, very firm, 
nonsticky, nonplastic; common, fine to 
medium, interstitial roots; strongly 
effervescent with dilute HCl; abrupt, smooth 
lower boundary; base course cultural fill 
with no artifacts or faunal materials 

TR1-8 

Layer Ic Terrigenous 
sediments mixed with 
aeolian sediments 
(fine to medium coral 
sands); possible 
cultural fill 

10.0-15.0 cm thick; brown (7.5YR 4/4, 
moist) to reddish brown (5YR 4/4, moist), 
sandy silt; contains less than 2%, by 
volume, angular basalt pebbles; soft, very 
friable, nonsticky, nonplastic; few, very fine 
to medium interstitial roots; moderately 
effervescent with dilute HCl; clear, smooth 
lower boundary; non-cultural. 

TR30,TR32, 
TR33,TR35, 

TR36 

Layer IIa Terrigenous 
sediments mixed with 
aeolian sediments 
(very fine to fine coral 
sands); possible 
cultural fill 

5.0-50.0 cm thick; reddish brown (5YR 4/4, 
dry), pebbly, sandy loam to sandy silt; 
contains 2-5%, by volume, angular basalt 
pebbles; slightly hard, friable, very slightly 
sticky, very slightly plastic; few, fine to 
medium, interstitial roots; strongly 
effervescent with dilute HCl; clear, wavy 
boundary; non-cultural. 

TR25-TR29, 
TR31,TR34, 
TR37-TR39, 
TR47-TR56, 
TR59-TR63, 
TR65-TR66, 
TR68,TR69, 
TR71,TR72, 
TR74,TR89, 

TR90 
Layer IIb Terrigenous 

sediments mixed with 
aeolian sediments 
(fine coral 
sands);cultural fill 
underlying access 
road 

20.0-40.0 cm thick; dark brown (7.5YR 3/4, 
moist), sandy silts and silty sands; contains 
approximately 5%, by volume, fine to 
course, subangular basalt and limestone 
gravel; slightly hard, firm, very slightly 
sticky; nonplastic; few, fine  to medium, 
interstitial roots; strongly effervescent with 
dilute HCl; abrupt, smooth lower boundary; 
non-cultural; cultural fill? 

TR1-TR10, 
TR12-TR16, 
TR21-TR24 

Layer IIc Possible in situ 
aeolian sediments; 
possibly disturbed 

14.0-90.0 cm thick; pink (7.5YR 7/4, moist), 
fine to medium sand; loose, nonsticky,  
nonplastic; no roots; strongly effervescent 
with dilute HCl; abrupt, smooth lower 
boundary; non-cultural. 

TR11,TR40-
TR46,TR57, 
TR58,TR64,  
TR75-TR79, 

TR82 
Layer IId Terrigenous 

sediments mixed with 
aeolian sediments 

19.0-23.0 cm thick; dark brown (7.5YR 3/4, 
moist), pebbly, cobbly, sandy clay loam with 
approximately 20%, by volume angular 

TR17  
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Table 4. Summary of Stratigraphic Layers Identified in the MDRS Project Area.
Layer Interpretation Description Distribution 

and limestone 
gravels; cultural fill? 

basalt and limestone pebbles and gravels; 
hard, firm, moderately sticky, plastic; 
moderate, fine, interstitial roots; strongly 
effervescent with dilute HCl; clear, smooth 
lower boundary; non-cultural. FILL  

Layer IIe Terrigenous 
sediments mixed with 
aeolian sediments; 
cultural fill? 

12.0-27.0 cm thick; brown (7.5YR 4/4, 
moist), silty sand with approximately 2%, by 
volume, angular basalt pebbles and gravels; 
soft, friable, nonsticky, nonplastic; 
moderate, fine, interstitial and tubular roots; 
moderately effervescent with dilute HCl; 
clear, smooth lower boundary; non-cultural. 

TR18-TR20 

Layer IIIa Terrigenous 
sediments mixed with 
aeolian sediments; 
cultural fill? 

4.0-34.0 cm thick; reddish brown (5YR 4/4, 
dry), sandy loam with less than 2%, by 
volume, angular basalt pebbles and gravels; 
slightly hard, friable, very slightly sticky, very 
slightly plastic; few, fine to medium, 
interstitial roots; strongly effervescent with 
dilute HCl; clear, wavy boundary; non-
cultural. 

TR1,TR11, 
TR17,TR40-
TR46,TR57, 
TR58,TR64, 
TR75-TR79 

Layer IIIb Possible in situ 
aeolian sediments; 
possibly disturbed 

10.0-43.0 cm thick; pinkish gray (7.5YR 7/2, 
moist), very fine to fine sand with less than 
5%, by volume, angular limestone gravel; 
loose, nonsticky, nonplastic; common, fine, 
interstitial roots; strongly effervescent with 
dilute HCl; gradual, smooth boundary; non-
cultural. 

TR48-TR50, 
TR53,TR54, 
TR62,TR63 

Layer IV Possible in situ 
aeolian sediments; 
possibly disturbed 

20.0-23.0 cm thick; pink (7.5YR 7/4, moist) 
very fine sand; loose, nonsticky, nonplastic; 
common, fine interstitial roots; violently 
effervescent with dilute HCl; clear, smooth 
lower boundary; non-cultural. 

TR45 

Layer V Terrigenous 
sediments mixed with 
aeolian sediments; 
cultural fill? 

8.0-10.0 cm thick; reddish brown (5YR 4/4, 
moist), silty clay with less than 2%, by 
volume, angular basalt pebbles and gravels; 
compact, sticky, plastic; few, fine interstitial 
roots; very slightly effervescent with dilute 
HCl; clear, smooth boundary; non-cultural. 

TR45 

Layer VI In situ aeolian 
sediments  

30.0-150+ cm thick; pink (7.5YR 7/4, moist) 
very fine to fine sand; loose,  nonsticky, 
nonplastic; weakly to strongly cemented in 
various locales; few, medium, interstitial 
roots; violently effervescent with dilute HCl; 
lower boundary not reached; non-cultural. 
 

All trenches 

Stratigraphy in Section 1-the Access Road. 
Test locales along the access road in Section 1, including TR1-TR15, were excavated in 

approximate locations of proposed utility poles bringing electrical power to the MDRS.  These 
15 locales were excavated with an auger attached to the mini-excavator. The holes consistently 
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measured approximately 2.0 ft (0.70 m) in diameter with base of excavation (BOE) ranging from 
95 to 150 cmbs. Auger holes were placed approximately 61 m apart (200 ft) and as close to the 
boundary fence (along the north side of the access road) as possible.  Figure 13 shows the 
locations of TR1-15, and Table 5 summarizes these excavations.  

A total of five stratigraphic layers were identified during auger testing in Section 1 along 
the access road leading to the MDRS.  These include Layers Ia, Ib, IIb, IIc, and VI.  Figure 15 
presents the stratigraphic profiles documented in TR1-15 and provides preliminary stratigraphic 
layer correlations. A brief discussion of the stratigraphic layers identified in TR1-15 in Section 1 
is presented below.  

Table 5.  Summary of Excavations in Section 1 along the Access Road.
Auger Hole
Designation

Auger Hole 
Diameter 

(m)1

Layers 
Identified

BOE3

(cmbs)4
Test Locale

TR1 0.70 Ib, IIb,IIIa, VI2 150 Utility Pole 1  
TR2 0.70 Ib, IIb, VI 110 Utility Pole 2 
TR3 0.70 Ib, IIb, VI 110 Utility Pole 3 
TR4 0.70 Ib, IIb, VI 120 Utility Pole 4 
TR5 0.70 Ib, IIb, VI 110 Utility Pole 5 
TR6 0.70 Ib, IIb, VI 125 Utility Pole 6 
TR7 0.70 Ib, IIb, VI 120 Utility Pole 7 

TR8 0.70 
Ib, IIb,  

Displaced VI, 
Recent feature 

90 Utility Pole 8 

TR9 0.70 Ia, IIb, VI 110 Utility Pole 9 
TR10 0.70 Ia, IIb, VI 120 Utility Pole 10 
TR11 0.70 Ia, IIc, IIIa, VI 120 Utility Pole 11 
TR12 0.70 Ia, IIb, VI 110 Utility Pole 12 
TR13 0.70 Ia, IIb, VI 130 Utility Pole 13 
TR14 0.70  Ia, IIb, VI 95 Utility Pole 14 
TR15 0.70 Ia, IIb, VI 115 Utility Pole 15 
1m = meters; 2last layer listed is BOE layer; 3BOE = base of excavation; 4cmbs = 
centimeters below surface 

Layer Ia 
Layer Ia is one of two layers found in the first stratigraphic position along the access 

road in Section 1.  Layer Ia deposits in the access road area consisted of dark brown (7.5YR 
3/3) loamy fine to medium sand with little organic material.  No archaeological materials or 
features were encountered in Layer Ia along the access road. Layer Ia soils were present in 
sparsely to moderately vegetated areas. 

The sands present in this layer are calcareous.  Samples of Layer Ia effervesced 
strongly with dilute HCl.  Examination of Layer Ia samples under a 10X microscope indicates 
that the sands consist primarily of small fragments of coral and marine shell. Little textural 
variation was observed in Layer Ia deposits. Loamy fine sand and loamy fine to medium sand 
textures were both documented in this layer. The dominant color observed in Layer Ia deposits 
was dark brown (7.5YR 4/4).  Colors including strong brown (7.5YR 4/6) and dark brown to very 
dark grayish brown (10YR 3/2.5) were also was observed in Layer Ia loamy fine sands in 
Section 1.   

Layer Ia was identified in seven (7) of the auger holes along in central and southern 
portions of the access road in TR9-15 (see Table 4; see Figure 15).  In these trenches Layer Ia  
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ranges in thickness from 5 to 23 cm, with an average thickness of 15 cm.  Maximum thickness 
of Layer Ia deposits were identified in TR15 (23 cm) and TR14 (20 cm) at and near the end of 
the access road.  Minimum Layer Ia thicknesses (5 cm) were documented in TR9 and TR10 in 
south central portions of the road.  Layer Ia was found directly overlaying Layers IIb, IIc, IIIa, 
and VI (see Figure 15). 

Layer Ib  
Layer Ib is the second of two layers found in the first stratigraphic position along the 

access road in Section 1.  Layer Ib consisted primarily of angular basalt pebbles and gravel in 
dark brown (7.5YR 3/3) silty clay matrix. There was little to no textural and color variation 
observed in the Layer Ib deposits. No archaeological materials or features were encountered in 
Layer Ib.   

Layer Ib was identified in TR1 through TR8 (see Table 4; see Figure 15), and ranged in 
thickness from 6 to 20 cm with an average thickness of 15 cm.  Layer Ib reached a maximum 
thickness (20 cm) in TR2, and a minimum thickness (6 cm) in TR6.  Layer Ib was found directly 
overlying Layer IIb, IIIa, and VI.  

Layer IIb 
Layer IIb is one of two layers found in the second stratigraphic position along the access 

road in Section 1.  With the exception of TR11, Layer IIb it was identified in all auger holes along 
the access road (see Table 4). No archaeological materials or features were encountered in 
Layer IIb along the access road.  

Layer IIb soils range in thickness from 10 to 52 cm with an average thickness of 25 cm.  
Maximum thickness of Layer IIb deposits were identified in TR9 (52 cm). Minimum Layer IIb 
thickness (10 cm) was documented in TR15 (10 cm).   

The texture of Layer IIb consisted primarily of sandy silt with approximately 5%, by 
volume, fine to course, subangular basalt and limestone gravel. The sands present in Layer IIb 
are calcareous and effervesced strongly with dilute HCl.  The two predominant colors 
documented for Layer IIb include brown (7.5YR 4/4) and dark brown (7.5YR 3/4). Layer IIb was 
found directly overlying Layers IIIa and VI, and directly underlying Layers Ia and Ib (see Figure 
15).  

Layer IIc 
Layer IIc is one of two layers found in the second stratigraphic position along the access 

road in Section 1.  It was found only in TR11 (see Table 4; see Figure 15). No archaeological 
materials or features were encountered in Layer IIb along the access road.  

Layer IIc consists of pink (7.5YR 7/4) fine to medium sand, and ranges in thickness from 
25 to 26cm.  It directly overlies Layer IIIa and Layer VI and directly underlies Layer Ia.    

Layer IIIa 
Layer IIIa was documented in the third stratigraphic position in TR1 and TR11 along the 

access road in Section 1 (see Table 4). No archaeological materials or features were 
encountered in Layer IIIa along the access road.  

Layer IIIa soils range in thickness from 4 to 5 cm in TR1 and from 32 to 34 cm in TR11.  
The color and texture of Layer IIIa varied from brown (7.5YR 5/4) silty clay loam in TR1 to brown 
(7.5YR 4/3) sandy clay in TR11.  The sands present in Layer IIIa are calcareous and 
effervesced strongly with dilute HCl.  Layer IIIa was found directly underlying Layers IIb and IIc, 
and directly overlying Layer VI (see Figure 15). 
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Layer VI  
Layer VI was found in the third and fourth stratigraphic positions in Section 1, TR1-15.  

No archaeological materials or features were encountered in Layer VI.   

Layer VI was identified in all auger holes (TR1-15) in Section 1, (see Table 4; see Figure 
15), and consists of the very fine to fine sands found at the base of all excavations (the lower 
boundary of Layer VI sands was not reached in any of the excavations).  While the base of 
Layer VI coral sands was not reached, exposed portions ranged in thickness from 45+ to 105+ 
cm across Section 1, with an average thickness of 70+ cm.  Maximum Layer VI thickness was 
identified in TR13 (105+ cm).  Minimum Layer VI thickness was documented in TR2 (45+ cm).   

The texture of Layer VI consists primarily of very fine to medium coral sand.  Strong 
cementation was present in Layer VI in TR2, excluding the upper 10 cm (see Figure 15).  Strong 
cementation was also documented in lower proveniences of Layer VI in TR3 (see Figure 15).  
Layer VI sands in TR1 were weakly cemented. The dominant soil color documented in Layer VI 
is light brown (7.5YR 6/4).  Other color variations documented in Layer VI include reddish yellow 
(7.5YR 6/6) and pink (7.5YR 7/4).  Layer VI was found underlying Layers IIb, IIc, and IIIa in 
Section 1. 

Stratigraphic Sequences Documented in Section 1-Along the Access Road  
Examination of TR1-15 along the access road in Section 1 of the project area revealed 

four variations in the stratigraphic sequence (see Table 5).  Based on field documentation and 
observations, variations in the stratigraphic sequences are primarily due to: 

1. Variation in surface deposits on the shoulder of the access road 
2. The isolated presence of Layer IIIa in TR1 
3. Layer VI coral sands are present in the third and fourth stratigraphic positions 
4. The presence of buried modern cultural material present between Layers Ia and IIb in 

TR14 and 15, 
5. The presence of a recent land fill feature underlying Layer VI in TR8.   

The four stratigraphic sequence variants identified in Section 1 include:  

Variant 1: Layers Ib/IIb/IIIa/VI; TR1 
Variant 2: Layers Ib/IIb/VI; TR2-TR7, 
Variant 3: Layers Ia/IIb/VI: TR9, TR10, TR12-15 
Variant 4: Layers Ia/IIc/IIIa/VI: TR11 

The Variant 1 sequence (Layers Ib/IIb/IIIa/VI) was found only in TR1 near the 
intersection of Highway 50 and the access road to the MDRS.  It consists of a surface base 
course gravel layer (Layer Ib) overlying a dark brown sandy silt (Layer IIb).  Layer IIb directly 
overlies the brown silty clay loams of Layer IIIa, and Layer VI pink coral sands underlies Layer 
IIIa.  As noted above, Layer IIIa was found only in TR1.  Figure 16 presents a profile drawing 
and a photograph of the Variant 1 sequence on the southeast face of TR1 in Section 1. 

The Variant 2 sequence (Layers Ib/IIb/VI) was found in TR2-TR7 near the intersection of 
Highway 50 and the access road to the MDRS.  This stratigraphic sequence is quite similar to 
the Variant 1 sequence above, but does not contain Layer IIIa.  The Variant 2 sequence 
consists of a base course gravel layer (Layer Ib) overlaying a dark brown sandy silt (Layer IIb). 
Layer IIb directly overlies the very fine to medium coral sands of Layer VI. Figure 17 presents a  
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profile drawing and a photograph of the Variant 2 stratigraphic sequence documented on the 
southeast face of TR2. 

The Variant 3 sequence (Layers Ia/IIb/VI) was found in TR9, TR10, and TR12-15 along 
the access road to the MDRS.  The difference between the Variant 2 and Variant 3 stratigraphic 
sequences is that the Variant 3 sequence contains Layer Ia instead of Layer Ib.  The Variant 3 
sequence consists of loamy fine to medium sand (Layer Ia) overlying sandy silt (IIb).  The coral 
sands of Layer VI underlie Layer IIb. Figure 18 presents a profile drawing and a photograph of 
the Variant 3 stratigraphic sequence on the southeast face of TR13. 

The Variant 4 sequence (Layers Ia/IIc/IIIa/VI) was found only in TR11 along the access 
road to the MDRS.  This is the only sequence in Section 1 that contains Layer IIc.  The Variant 4 
sequence consists of loamy fine to medium sand (Layer Ia) overlying fine to medium sand  
(Layer IIc) and sandy clay (Layer IIIa) which overlies fine to medium sand (Layer VI).   Figure 19 
presents a profile drawing and a photograph of the Variant 4 stratigraphic sequence on the east 
face of TR11. 

The locale in which TR8 was excavated does not exhibit any of the four variant 
stratigraphic sequences observed in Section 1.  This is due to the fact that the stratigraphic 
sequence in the TR8 locale has been disturbed and impacted by what appears to be a land fill 
excavation event.  In TR8, Layers Ib and IIb appear to be intact.  Layer VI, which directly 
underlies Layer IIb, has been displaced, and is not in situ.  This is based on evidence of a 
probable modern excavation event directly underlying Layer VI.  Figure 20 presents a profile 
drawing and a photograph of the disturbed stratigraphic sequence and the modern excavation 
event on the north face of TR8. 

The modern excavation event is likely associated with the land fill on the adjacent 
property.  Recent trash present in this modern land fill feature includes silt fence materials, a 
cotton shirt, a rubber tire fragment, ceramic fragments, rusted metal items, and glass fragments.  

Other auger holes in Section 1 also encountered land fill materials. Silt fence material 
was encountered in TR14 and TR15 at the lower boundary of Layer Ia (see Figure 15). 

Stratigraphy in Section 2-the Area North of the MDRS. 
Test locales in Section 2, including TR16-TR24, were excavated in approximate 

locations for an additional eight (8) proposed utility poles (TR17-24) and one electrical pull box 
(TR16).  Figure 14 shows the locations of TR16-TR24, and Table 6 summarizes these 
excavations.  These trenches were excavated with a backhoe, were situated approximately from 
25 to 76 m apart, and positioned in a roughly linear pattern along the north edge of the asphalt 
in the west portion of Section 2.  The test locales continued east and were situated near the tree 
line in central and eastern portions of Section 2.  The backhoe trenches in Section 2 ranged 
from 2.0 by 1.1 m to 3.2 by 1.2 m in size (see Table 6), and ranged in depth from 135 to 155 
cmbs. 

A total of six stratigraphic layers were identified during testing along the access road 
leading to the MDRS.  These include Layers Ia, IIb, IId, IIe, IIIa, and VI. Figure 21 presents the 
stratigraphic profiles documented in TR16-TR24 and provides preliminary stratigraphic layer 
correlations. A brief discussion of the stratigraphic layers identified in Section 2 north of the 
MDRS is presented below. 
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Table 6.  Summary of Excavations in Section 2 North of the MDRS.
Backhoe 
Trench

Designation

Trench 
Size
(m1)

Layers 
Identified

BOE3

(cmbs4)
Test Locale

TR16 2.3 x 1.0  Ia, IIb, VI2 140  Electrical pull box  
TR17 2.0 x 1.1  Ia, IId, IIIa, VI 135 Utility Pole 17  
TR18 2.5 x 1.3  Ia, IIe, VI 135 Utility Pole 18 
TR19 2.0 x 1.1 Ia, IIe, VI 143 Utility Pole 19 
TR20 3.2 x 1.2 Ia, IIe, VI 137 Utility Pole 20 
TR21 2.3 x 1.1  Ia, IIb, VI 140 Utility Pole 21 
TR22 2.3 x 1.1 Ia, IIb, VI 138 Utility Pole 22 
TR23 2.3 x 1.1 Ia, IIb, VI 150 Utility Pole 23 
TR24 2.3 x 1.1  Ia, IIb, VI 155 Utility Pole 24 
1m = meters; 2last layer listed is BOE layer; 3BOE = base of excavation; 4cmbs = 
centimeters below surface 

Layer Ia 
Layer Ia is the only surface layer identified in the first stratigraphic position in the Section 

2 trenches--TR16-TR24 (see Table 6; see Figure 21). Layer Ia deposits in the area north of the 
MDRS consist of dark brown loamy fine sands, and were identified in areas with vegetation. No 
archaeological materials or features were encountered in Layer Ia in Section 2.   

Little textural variation was present in Layer Ia deposits in Section 2. The texture of 
Layer Ia deposits consisted of both loamy fine sands and loamy fine to medium sands.  The 
sands present in Layer Ia are calcareous, similar to Layer Ia deposits in Section 1.  Samples of 
Layer Ia in Section 2 effervesced strongly with dilute HCl. Organic materials were present in 
Layer Ia.  Dark brown (7.5YR 3/3 and 7.5YR 3/2), the predominant color, and brown (10YR 5/3), 
were the two colors observed in Layer Ia deposits.   

Layer Ia was identified in all of the trench excavations in Section 2, the area north of the 
MDRS (see Table 6; see Figure 21).  These soils range in thickness from 5 to 15 cm, with an 
average thickness of 9 cm.  Maximum thickness of Layer Ia deposits (15 cm) was identified in 
TR16 and TR24.  A minimum Layer Ia thickness of 5 cm was documented in TR20 and TR22. 

Layer IIb 
Layer IIb is one of three layers found in the second stratigraphic position in Section 2 

north of the MDRS (see Table 6). Layer IIb consists primarily of dark brown sandy silt in Section 
2.  No pre-Contact Hawaiian materials or features were found in Layer IIb.  A piece of modern 
plastic, however, was found in Layer IIb in TR16 at 27 cmbs (see Figure 21).  

Little textural variation was present in Layer IIb deposits in Section 2.  Layer IIb texture 
consisted primarily of sandy silt with less than 5%, by volume, angular basalt and limestone 
pebbles and gravel.  The sands present in Layer IIb are calcareous.  Samples of Layer IIb in 
Section 2 effervesced strongly with dilute HCl. A textural variation consisting of sandy clay with 
5%, by volume, basalt and limestone pebbles and gravel was documented in TR16.  The 
predominant color documented for Layer IIb was dark brown (7.5YR 4/4).  Other color variations 
documented in Layer IIb included reddish brown (5YR 4/4).  

Layer IIb was identified in five trenches in Section 2--TR16 and TR21-TR24. These soils 
range in thickness from 20 to 40 cm with an average thickness of 32 cm.  Maximum thickness of 
Layer IIb deposits were identified in TR21 and TR22 (40 cm) while a minimum Layer IIb 
thickness of 20 cm was identified in TR16.  Layer IIb was found directly underlying Layer Ia, and 
directly overlying Layer VI.  
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Layer IId 
Layer IId is the second of three layers found in the second stratigraphic position in 

Section 2 north of the MDRS.  No archaeological materials or features were encountered in 
Layer IId.  

The Layer IId matrix consisted of a dark brown (7.5YR 3/4) pebbly, cobbly, sandy clay 
loam with approximately 20%, by volume, angular basalt and limestone pebbles and gravels. 
The sands present in Layer IIb are calcareous.  Samples of Layer IIb in Section 2 effervesced 
strongly with dilute HCl. 

 Layer IId was identified only in TR17 located (see Figure 21; see Table 6). MDRS in the 
bleacher area.  It ranged in thickness from 19 to 23 cm.  Layer IId directly underlies Layer Ia and 
directly overlies Layer IIIa. 

Layer IIe 
Layer IIe is the third of three layers found in the second stratigraphic position in Section 

2 north of the MDRS. No archaeological materials or features were encountered in Layer IIe. 

There was little color and textural variation observed in the Layer IIe matrix. This layer 
consisted of primarily of brown (7.5YR 4/4) silty sand with approximately 2%, by volume, 
angular basalt pebbles and gravel.  The other color variation was dark reddish brown (5YR 3/4). 
The sands present in Layer IIb are calcareous.  Samples of Layer IIb in Section 2 effervesced 
moderately with dilute HCl.     

  Layer IIe was identified in three trenches in Section 2-- TR18-TR20.  This layer ranges 
in thickness from 12 to 27 cm across this project area with an average thickness of 20 cm.  
Maximum thickness of Layer IIe deposits was recorded were TR18 (27 cm), while a minimum 
Layer IIe thickness of 12 cm was recorded in TR19. Layer IIe was found directly underlying 
Layer Ia and directly overlying Layer VI (see Figure 21). 

  Layer IIIa 
Layer IIIa was found in the third stratigraphic position in Section 2.  No archaeological 

materials or features were encountered in Layer IIIa. 

The Layer IIIa matrix consisted of a reddish brown (5YR 4/4) sandy clay with less than 
2%, by volume, angular basalt pebbles and gravel. The sands present in Layer IIIa are 
calcareous.  Samples of Layer IIIa in Section 2 effervesced strongly with dilute HCl. 

Like Layer IId, Layer IIIa was identified only in TR17 in Section 2.  This layer ranges in 
thickness from 17 to 20 cm. Layer IIIa was found directly underlying Layer IId and directly 
overlying Layer VI (see Figure 21). 

Layer VI  
Layer VI was found in both the third and fourth stratigraphic positions in Section 2, and 

was also found at the base of all backhoe trench excavations in this section.  No pre-Contact 
Hawaiian archaeological materials or features were found in Layer VI.  A rusted aluminum can, 
however, was found in Layer VI in TR20 at 75 cmbs in Layer VI (see Figure 21).   

Layer VI sediments varied in texture and color across Section 2.  The predominant 
texture of Layer VI was very fine to fine sands, with documented variations including fine sand, 
very fine sand, and fine to medium sand.  Like Layer VI sands in Section 1, Layer VI sands in 
Section 2 are calcareous (coral sands).  Samples of Layer VI in Section 2 effervesced strongly 
with dilute HCl.  Unlike Layer VI deposits in Section 1, no cementation was observed in Layer VI 
sands in Section 2.  The predominant soil color documented in Layer VI is reddish yellow 
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(7.5YR 6/6).  Other color variations documented in Layer VI include yellowish brown (10YR 5/6), 
light brown (7.5YR 6/3), and very pale brown (10YR 7/4).  

Although the base of Layer VI was not reached in Section 2 excavations, Layer VI in 
TR16-TR24 ranged in thickness from 95 – 120 cm across Section 2, with an average thickness 
of 105 m.  Maximum thickness of Layer VI deposits was recorded at TR19 (120+ cm), while a 
minimum Layer VI thickness of 95+ cm was recorded in TR21. Layer VI was found directly 
underlying Layers Ia, IIb, IIe, and IIIa (see Figure 21) in Section 2.  

Stratigraphic Sequences Documented in Section 2- North of the MDRS 
Examination of TR16-24 in Section 2 north of the MDRS revealed 3 stratigraphic 

sequence variants (see Table 6).  Based on field documentation, variations in documented 
stratigraphic sequences are primarily due to the presence of three different layers in the second 
stratigraphic position (Layers IIb, IId, and IIe) and on the presence of Layer IIIa. 

The three stratigraphic sequence variants in Section 2 include:  

Variant 1: Layers Ia/IIb/VI; TR16, TR21-24 
Variant 2: Layers Ia/IId/IIIa/VI; TR17 
Variant 3: Layers Ia/IIe/VI: TR18-20 

The Variant 1 stratigraphic sequence (Layers Ia/IIb/VI) was found in five trenches in 
Section 2, including TR16 and TR21-24.  This sequence was identified in Section 1 as the 
Variant 3 stratigraphic sequence.  It consists of a dark brown loamy fine to medium sand (Layer 
Ia-A Horizon) overlying dark brown sandy silt (Layer IIb).  Layer IIb directly overlies the reddish 
yellow very fine to fine sands of Layer VI.  Figure 22 presents a profile drawing and photograph 
of the Variant 1 stratigraphic sequence on the southeast face of TR16 Section 2. 

The Variant 2 stratigraphic sequence (Layers Ia/IId/IIIa/VI) was found only in TR17 in 
Section 2.  It consists of a dark brown loamy fine to medium sand (Layer Ia-A Horizon) 
overlaying the dark brown pebbly, cobbly, sandy clay loam sediments of Layer IId.  Layer IId 
directly overlies the reddish brown sandy clay deposits of Layer IIIa, which directly overlie the 
light brown fine to medium sands of Layer VI. Figure 23 presents a profile drawing and 
photograph of the Variant 2 stratigraphic sequence on the south face of TR17 in Section 2. 

The Variant 3 sequence (Layers Ia/IIe/VI) was found in three trenches in Section 2, 
including TR18-20.  It consists of a dark brown loamy fine to medium sand layer (Layer Ia-A 
Horizon) overlying brown silty sand sediments of Layer IIe.  Layer IIe directly overlies the light 
brown to very pale brown, very fine to fine coral sands of Layer VI. Figure 24 presents a profile 
drawing and photograph of the Variant 3 stratigraphic sequence on the south face of TR17 in 
Section 2. 

Stratigraphy in Section 3-the Area South and Adjacent to the MDRS. 
A total of 59 test locales were conducted in Section 3 of the MDRS project area, 

Designated as TR25-TR82 and TR87, these trenches were excavated in approximate locations 
for stadium light poles, electrical conduit lines, and one utility pole (TR87).  Figure 14 shows the 
locations of TR25-TR82 and TR87 in Section 3, and Table 7 summarizes these excavations.   

These trenches were excavated with a backhoe south of and adjacent to the MDRS.  
Trenches were situated in a roughly linear, and narrowly scattered pattern in Section 3 parallel 
to the western portion of the MDRS (see Figure 14).  Twenty (20) backhoe trenches were 
excavated in Section 3 to sample proposed light pole locales, and the remaining 39 trenches 
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Table 7. Summary of Excavations in Section 3, South and Adjacent to the MDRS.
Backhoe 
Trench

Size (m1)
LxW or Dia.

Layers 
Identified

Depth at 
BOE3

(cmbs4)

Test Locale

TR25 2.0 x 1.0 Ia, IIa, VI2 150 Light Pole 1 
TR26 2.0 x 1.0 Ia, IIa, VI 135 Conduit trench 
TR27 2.8 x 1.0 Ia, IIa, VI 135 Conduit trench 
TR28 2.8 x 1.0 Ia, IIa, VI 140 Light Pole 2 
TR29 2.4 x 1.1 Ia, IIa, VI 140 Conduit trench 
TR30 3.0 x 1.1  Ic, VI 140 Conduit trench 
TR31 2.6 x 1.1 Ia, IIa, VI 130 Light Pole 3 
TR32 2.5 x 1.0  Ic, VI 140 Conduit trench 
TR33 2.5 x 1.2 Ic, VI 135 Conduit trench 
TR34 2.2 x 1.0 Ia, IIa, VI 135 Light Pole 4 
TR35 2.7 x 1.0 Ic, VI 150 Conduit trench 
TR36 2.8 x 1.2 Ic, VI 140 Conduit trench 
TR37 2.8 x 1.0 Ia, IIa, VI 150 Light Pole 5 
TR38 2.5 x 1.0 Ia, IIa, VI 150 Conduit trench 
TR39 2.5 x 1.0 Ia, IIa, VI 150 Conduit trench 
TR40 2.3 x 1.0 Ia, IIc, IIIa, VI 140 Light Pole 6 
TR41 2.6 x 1.0 Ia, IIc, IIIa, VI 135 Conduit trench 
TR42 2.6 x 1.0 Ia, IIc, IIIa, VI 130 Conduit trench 
TR43 2.6 x 1.0 Ia, IIc, IIIa, VI 140 Light Pole 7 
TR44 2.5 x 1.0 Ia, IIc, IIIa, VI 130 Conduit trench 
TR45 2.9 x 1.0 Ia, IIc, IIIa,  

IV, V, VI 
140 Conduit trench 

TR46 2.4 x 1.0  Ia, IIc, IIIa, VI 130 Light Pole 8 
TR47 2.8 x 1.0 Ia, IIa, VI 130 Conduit trench 
TR48 2.5 x 1.0 Ia, IIa, IIIb, VI 130 Conduit trench  
TR49 2.4 x 1.0 Ia, IIa, IIIb, VI 135 Light Pole 9 
TR50 2.4 x 1.0 Ia, IIa, IIIb, VI 145 Conduit trench 
TR51 2.5 x 1.0 Ia, IIa, VI 140 Conduit trench  
TR52 2.5 x 1.0 Ia, IIa, VI 135 Light Pole 10 
TR53 2.6 x 1.0 Ia, IIa, IIIb, VI 140 Conduit trench 
TR54 2.7 x 1.0 Ia, IIa, IIIb, VI 150 Conduit trench  
TR55 2.6 x 1.0 Ia, IIa, VI 135 Light Pole 11 
TR56 2.5 x 1.0 Ia, IIa, VI 140 Conduit trench 
TR57 2.4 x 1.0 Ia, IIc, IIIa, VI 155 Conduit trench  
TR58 2.6 x 1.0 Ia, IIc, IIIa, VI 135 Light Pole 12 
TR59 2.6 x 1.0 Ia, IIa, VI 130 Conduit trench 
TR60 2.8 x 1.0 Ia, IIa, VI 160 Conduit trench  
TR61 2.6 x 1.0 Ia, IIa, VI 150 Light Pole 13 
TR62 2.8 x 1.0 Ia, IIa, IIIb, VI 150 Conduit trench 
TR63 2.9 x 1.0 Ia, IIa, IIIb, VI 145 Conduit trench  
TR64 2.9 x 1.0 Ia, IIc, IIIa, VI 140 Light Pole 14 
TR65 2.8 x 1.0 Ia, IIa, VI 130 Conduit trench 
TR66 2.9 x 1.0 Ia, IIa, VI 150 Conduit trench  
TR67 2.6 x 1.0 Ia, VI 155 Light Pole 15 
TR68 2.7 x 1.0 Ia, IIa, VI 150 Conduit trench 
TR69 2.5 x 1.0 Ia, IIa, VI 135 Conduit trench  
TR70 2.6 x 1.0 Ia, VI 130 Light Pole 16 
TR71 2.5 x 1.0 Ia, IIa, VI 130 Conduit trench 
TR72 2.6 x 1.0 Ia, IIa, VI 150 Conduit trench  
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Table 7. Summary of Excavations in Section 3, South and Adjacent to the MDRS.
Backhoe 
Trench

Size (m1)
LxW or Dia.

Layers 
Identified

Depth at 
BOE3

(cmbs4)

Test Locale

TR73 2.5 x 1.0  Ia, VI 130 Light Pole 17 
TR74 2.5 x 1.0 Ia, IIa, VI 145 Conduit trench 
TR75 2.3 x 1.0 Ia, IIc, IIIa, VI 155 Conduit trench 
TR76 2.6 x 1.0 Ia, IIc, IIIa, VI 140 Light Pole 18 
TR77 2.5 x 1.0 Ia, IIc, IIIa, VI 140 Conduit trench 
TR78 2.4 x 1.0 Ia, IIc, IIIa, VI 130 Conduit trench 
TR79 2.4 x 1.0 Ia, IIc, IIIa, VI 130 Light Pole 19 
TR80 3.0 x 1.0 Ia, VI 140 Conduit trench 
TR81 2.6 x 1.0 Asphalt, VI 135 Conduit trench 
TR82 2.5 x 1.0 Ia, IIc, VI 130 Light Pole 20 
TR87 2.6 x 1.0 Ia, VI 155 Utility Pole 

1m = meters; 2last layer listed is BOE layer; 3BOE = base of excavation; 4cmbs = 
centimeters below surface 

were excavated to sample conduit trench locations (see Table 7).  Trenches in Section 3 were 
situated from 12 to 32 m apart, ranged from 2.0 by 1.0 m to 3.0 by 1.1 m in size (see Table 7), 
and ranged in depth from 130 to 160 cmbs. 

A total of nine (9) stratigraphic layers were identified during subsurface testing in Section 
3 of the MDRS project area.  These include Layers Ia, Ic, IIa, IIc, IIIa, IIIb, IV, V, and VI, and are 
described in detail in Table 4.  Figures 25, 26, 27, and 28 present the stratigraphic profiles 
documented in TR25-TR40 (Figure 25), TR41-TR56 (Figure 26), TR57-TR72 (Figure 27) and 
TR73-TR82 and TR87 (Figure 28), and provide preliminary stratigraphic layer correlations. A 
brief discussion of the stratigraphic layers identified in Section 3 south and adjacent to the 
MDRS is presented below. 

Layer Ia 
Layer Ia is one of two surface layers identified in the first stratigraphic position in the 

Section 3 trenches (see Table 7; see Figures 25-28). Layer Ia deposits in Section 3 consist 
primarily of dark brown loamy fine sands, and were identified in areas with vegetation. No 
archaeological materials or features were encountered in Layer Ia in Section 3.   

Little textural variation was present in Layer Ia deposits in Section 3. The texture of 
Layer Ia deposits was primarily loamy fine sand; loamy fine to medium sand was also 
documented. The sands present in Layer Ia are calcareous, similar to Layer Ia deposits in other 
sections of the project area.  Samples of Layer Ia in Section 3 effervesced strongly with dilute 
HCl. Organic materials were present in Layer Ia.  Soil color variations in Layer Ia included dark 
brown (7.5YR 3/3 and 7.5YR 3/2), the predominant color, dark reddish brown (5YR 4/2), light 
brown (7.5YR 6/4), and brown (7.5YR 4/4 and 7.5YR 4/3).   

Layer Ia was identified in all but five trenches (TR30, TR32-TR33, and TR35-TR36) in 
Section 3 (see Table 7; see Figures 25-28). This soil ranges in thickness from 3 to 15 cm, with 
an average thickness of 9 cm.  Maximum thickness of Layer Ia deposits (15 cm) was identified 
in TR82.  Minimum Layer Ia thicknesses of 3 cm were documented in numerous trenches 
including TRs27, 31, 38, 51-56, 60, 61, 63, 64, 68, 71, 72, 79, and 87.  Layer Ia was found 
directly overlying Layers IIa, IIc, IIIa, and VI in Section 3. 
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Layer Ic 
Layer Ic is the second of two surface layers identified in the first stratigraphic position in 

Section 3 trenches (see Table 7; see Figure 25). Layer Ic deposits in Section 3 consist primarily 
of reddish brown sandy loam with less than 2%, by volume, angular basalt pebbles, and were 
identified in areas with vegetation. No archaeological materials or features were encountered in 
Layer Ic in Section 3.   

No textural or color variations were observed in Layer Ic deposits in Section 3. The 
sands present in Layer Ic sandy loams are calcareous.  Samples of Layer Ic in Section 3 
effervesced moderately with dilute HCl. Organic materials were present in Layer Ic.   

Layer Ic was identified in five trenches in Section 3, including TR30, TR32-TR33, and 
TR35-TR36 (see Table 7; see Figures 25). This layer ranges in thickness from 10 to 15 cm, with 
an average thickness of 9 cm.  Maximum thickness of Layer Ic deposits (20 cm) was identified 
in TR33.  Minimum Layer Ic thicknesses of 10 cm were documented in two trenches--TR32 and 
TR35.  Layer Ic was found directly overlying Layer VI in Section 3. 

Layer IIa 
Layer IIa is the first of two layers identified in the second stratigraphic position in Section 

3, south and adjacent to the MDRS (see Table 7). Layer IIa deposits consist of reddish brown 
sandy loam.  No pre-Contact Hawaiian materials or features were found in Layer IIa.  

Little textural variation was present in Layer IIa deposits in Section 3.  Layer IIa texture 
consisted primarily of a sandy loam with 2-5%, by volume, angular basalt pebbles.  The sands 
present in Layer IIa are calcareous.  Samples of Layer IIa in Section 3 effervesced strongly with 
dilute HCl. A textural variation consisting of sandy silt with approximately 5%, by volume, basalt 
pebbles was documented in five trenches, including TR48-TR50, TR53-TR54.  The predominant 
color documented for Layer IIa was reddish brown (5YR 4/4, 5YR).  One other color variation 
documented in Layer IIa included strong brown (7.5YR 4/6) in TR62.  

Layer IIa was identified in the majority (32) of backhoe trenches in Section 3 (see Table 
7; see Figures 25-28). These soils range in thickness from 8 to 35 cm with an average thickness 
of 21 cm.  Maximum thickness of Layer IIa deposits were identified in TR38 (35 cm) while a 
minimum Layer IIb thickness of 8 cm was identified in TR25.  Layer IIa was found directly 
underlying Layer Ia, and directly overlying Layers IIIb and VI.  

Layer IIc 
Layer IIc is the second of two layers identified in the second stratigraphic position in 

Section 3.  No archaeological materials or features were found in Layer IIc.  

The Layer IIc matrix consists primarily of pink (7.5YR 3/4) fine to medium sand, and is 
quite similar in color and texture to Layer VI deposits. The sands present in Layer IIc are 
calcareous.  Samples of Layer IIb in Section 2 effervesced strongly with dilute HCl. Textural 
variations in Layer IIc include fine to medium sand, medium sand, very fine sand, and very fine 
to fine sand.  There was no color variation observed in Layer IIc deposits in Section 3. 

 Layer IIc was identified in 16 trenches in Section 3 (see Table 7; see Figures 25-28). 
These soils range in thickness from 14 to 90 cm with an average thickness of 41 cm. Maximum 
thickness of Layer IIc deposits were identified in TR82 (90 cm) while minimum Layer IIc 
thicknesses of 14 cm were identified in TR45, TR46, and TR64.  Layer IIc directly underlies 
Layer Ia and directly overlies Layers IIIa and VI. 
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Layer IIIa 
Layer IIIa is the first of two layers found in the third stratigraphic position in Section 3.  

No archaeological materials or features were encountered in Layer IIIa. 

The Layer IIIa matrix consists primarily of reddish brown (5YR 4/4) sandy loam with less 
than 2%, by volume, angular basalt pebbles and gravels.  Color and textural variations in Layer 
IIIa include strong brown (7.5YR 4/6) loamy sand, brown (7.5YR 4/4) and reddish brown (5YR 
4/4) sandy clays, and brown (7.5YR 4/3) sandy clay loam. The sands present in Layer IIIa are 
calcareous. Samples of Layer IIIa in Section 2 effervesced strongly with dilute HCl.   

Layer IIIa was identified in 15 trenches in Section 3, including TR40-46, TR57, TR58, 
TR64, and TR75-79(see Table 7; see Figures 25-28).  These soils range in thickness from 5 to 
23 cm, and have an average thickness of 11 cm. Maximum thickness of Layer IIIa deposits 
were identified in TR43 (23 cm) while minimum Layer IIIa thicknesses of 5 cm were identified in 
TR58, TR64, and TR79.  Layer IIIa directly underlies Layer IIc and directly overlies Layers IV 
(TR45 only) and VI. 

Layer IIIb 
Layer IIIb is the second of two layers found in the third stratigraphic position in Section 3 

(see Table 7; see Figures 26 and 27).  No archaeological materials or features were 
encountered in Layer IIIb 

The Layer IIIb matrix consists primarily of pinkish gray (7.5YR 7/2, moist), very fine to 
fine sand with less than 5%, by volume, angular limestone gravel.  The only color and textural 
variation observed in Layer IIIb pinkish gray very fine to fine sands included pink (7.5YR 7/3) 
fine sands with limestone gravels. The sands and gravels present in Layer IIIb are calcareous. 
Samples of Layer IIIb in Section 3 effervesced strongly with dilute HCl.   

Layer IIIb was identified in seven trenches in Section 3, including TR48-50 TR53-TR54, 
and TR62-TR63. These soils range in thickness from 10 to 43 cm, and have an average 
thickness of 33 cm. Maximum thickness of Layer IIIb deposits were identified in TR48 (43 cm) 
while minimum Layer IIIb thicknesses of 10 to 15 cm were identified in TR62 and TR63.  Layer 
IIIb directly underlies Layer IIa and directly overlies Layer VI. 

Layer IV 
Layer IV was found only in TR45 in Section 3.  In this trench, it was found in the fourth 

stratigraphic position.  No archaeological materials or features were encountered in Layer IV. 

The Layer IV matrix consisted of a pink (7.5YR 7/4) very fine sands.  These sands are 
calcareous.  Samples of Layer IV in Section 3 effervesced strongly with dilute HCl. Layer IV 
ranges in thickness from 20 to 23 cm. In TR45, Layer IV was found directly underlying Layer IIIa 
and directly overlying Layer V (see Figure 26). 

Layer V 
Like Layer IV, Layer V was found only in TR45 in Section 3. In this trench, Layer V was 

found in the fifth stratigraphic position.  No archaeological materials or features were 
encountered in Layer V. 

The Layer V matrix consisted of reddish brown (5YR 4/4) silty clay. There is a small 
percentage of coral sand present in Layer V; samples of Layer V effervesced very slightly with 
dilute HCl. Layer V ranges in thickness from 8 to 10 cm. Layer V was found directly underlying 
Layer IV and directly overlying Layer VI (see Figure 26). 
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Layer VI  
Layer VI was found at the base of excavations in all trenches in Section 3; it was found 

in the sixth stratigraphic position in TR45.  No pre-Contact Hawaiian archaeological materials or 
features were found in Layer VI (see Table 7; see Figures 25-28).     

Layer VI sediments varied in texture and color across Section 3.  The predominant color 
and texture of Layer VI is pink (7.5YR 7/4) very fine to fine sands, with recorded textural 
variations including fine to medium sand, very fine to medium sand, fine sand, and very fine 
sand.  Like Layer VI sands in other portions of the MDRS project area, Layer VI sands in 
Section 3 are calcareous (coral sands).  Samples of Layer VI in Section 3 effervesced strongly 
with dilute HCl.  Only one other color variation was documented in Layer VI sands in Section 3. 
This included Layer VI reddish yellow (7.5YR 7/6) very fine sands in TR45. 

Layer VI sands exhibited strong cementation intermittently across Section 3.  Strongly 
cemented Layer VI sands were observed in the following trenches: 

� TR37 (15 cm-thick cemented zone from 80 to 95 cmbs)  
� TR43 (20 cm-thick cemented zone from 90 to 110 cmbs) 
� TR45 (25 cm-thick cemented zone from 95 to 120 cmbs) 
� TR54 (10 cm-thick cemented zone from 55 to 65 cmbs at top of layer)  
� TR55 (30 cm-thick zone from 70 to 100 cmbs) 
� TR57 (cemented zone in lower proveniences from 120 to BOE [155 cmbs])  
� TR58 (cemented zone in lower proveniences from 100 to BOE [135 cmbs])  
� TR59 (10 cm-thick zone from 90 to 100 cmbs) 
� TR60 (30 cm-thick zone from 90 to 120 cmbs) 
� TR62 and TR63 (25 cm-thick zone from 65 to 90 cmbs) 

Although the base of Layer VI was not reached in Section 3 excavations, exposed 
portions of Layer VI ranged in thickness from 30+ to 150+ cm across Section 3, with an average 
thickness of 107+ cm.  Maximum thickness of Layer VI deposits was recorded at TR87 (150+ 
cm), while a minimum Layer VI thickness of 30+ cm was recorded in TR82. Layer VI was found 
directly underlying Layers Ia, Ic, IIa, IIc, IIIa, IIIb, and V (see Figures 25-28) in Section 3.  

Stratigraphic Sequences Documented in Section 3-South and Adjacent to the MDRS 
Examination of the 59 backhoe trenches in Section 3 (TR25-82 and TR87) revealed 

seven (7) stratigraphic sequence variants (see Table 7).  Based on field documentation, 
variations in documented stratigraphic sequences are primarily due to the presence of two 
layers in the first stratigraphic position (Layers Ia and Ic), the presence of two layers in the 
second stratigraphic position (Layers IIa and IIc), the presence of two layers in the third 
stratigraphic position (Layers IIIa and IIIb) and on the presence of six layers in TR45. 

The seven stratigraphic sequence variants and the trenches in which they were identified in 
Section 3 include:  

Variant 1: Layers Ia/IIa/VI; TR25-TR29, TR31, TR34, TR37-TR39, TR47, TR51, TR52, 
TR55, TR56, TR59-TR61, TR65-TR66, TR68-TR69, TR71-
TR72, TR74, TR82 

Variant 2: Layers Ic/VI; TR30, TR32-TR33, TR35-TR36 
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Variant 3: Layers Ia/IIc/IIIa/VI: TR40-TR44, TR46, TR57-TR58, TR64, TR75-TR79 
Variant 4: Layers Ia/IIc/VI: TR82 
Variant 5: Layers Ia/IIc/IIIa/IV/V/VI: TR45 
Variant 6: Layers Ia/IIa/IIIb/VI: TR48, TR49-TR50, TR53-TR54, TR62-TR63 
Variant 7: Layers Ia/VI: TR67, TR70, TR73, TR80, TR87 

The Variant 1 stratigraphic sequence (Layers Ia/IIa/VI) was identified in 26 trenches in 
Section 3 (see above).  It consists of a dark brown loamy fine to medium sand (Layer Ia-A 
Horizon) overlying reddish brown sandy loam deposits of Layer IIa.  Layer IIa directly overlies 
the pink very fine to fine sands of Layer VI.  Figures 29-32 present profile drawings and 
photographs of the Variant 1 stratigraphic sequences observed on the south face of TR27, the 
south face of TR34, the north face of TR47, and the east face of TR68, respectively. 

The Variant 2 stratigraphic sequence (Layers Ic/VI) consists of two layers, and was 
found in five trenches in Section 3 including TR30, TR32-TR33, and TR35-TR36.  It consists of 
the reddish brown sandy loam of Layer Ic (a probable A Horizon) directly overlying the pink very 
fine to fine sands of Layer VI.  Figure 33 presents a profile drawing and photograph of the 
Variant 2 stratigraphic sequence observed on the east face of TR30. 

The Variant 3 sequence (Layers Ia/IIc/IIIa/VI) consists of four layers, and was found in 
14 trenches in Section 3, including TR40-TR44, TR46, TR57-TR58, TR64, TR75-TR79.  This 
sequence was identified in Section 1 as the Variant 4 stratigraphic sequence. In Section 3, this 
sequence consists of a dark brown loamy fine to medium sand layer (Layer Ia-A Horizon) 
overlying pink fine to medium coral sands of Layer IIc.  Layer IIc directly overlies Layer IIIa 
reddish brown sandy loam, and Layer IIIa directly overlies the pink, very fine to fine coral sands 
of Layer VI. Figures 34-37 present  profile drawings and photographs of the Variant 3 
stratigraphic sequences observed on the east face of TR40, the south face of TR46, the east 
face of TR57, and the east face of TR77, respectively. 

The Variant 4 stratigraphic sequence (Layers Ia/Ic/VI) consists of three layers, and was 
found only in TR82 in Section 3.  It consists of the dark brown loamy fine to medium sands of 
Layer Ia (A Horizon) directly overlying the pink fine to medium coral sands of Layer IIc.  Layer 
IIc directly overlies the pink, very fine to fine coral sands of Layer VI.  Figure 38 presents a 
profile drawing and photograph of the Variant 4 stratigraphic sequence observed on the south 
face of TR82. 

The Variant 5 stratigraphic sequence (Layers Ia/IIc/IIIa/IV/V/VI) consists of six layers, 
and was found only in TR45 in Section 3.  This was the only test locale that revealed six 
stratigraphic layers.  The sequence consists of the dark brown loamy fine to medium sands of 
Layer Ia (A Horizon) directly overlying the pink fine to medium coral sands of Layer IIc.  Layer 
IIc directly overlies Layer IIIa reddish brown sandy loam, and Layer IIIa directly overlies Layer IV 
pink very fine sands.  Layer IV directly overlies Layer V reddish brown silty clay, and Layer V 
overlies the pink, very fine to fine coral sands of Layer VI.  Figure 39 presents a profile drawing 
and photograph of the Variant 5 stratigraphic sequence observed on the east face of TR45. 

The Variant 6 stratigraphic sequence (Layers Ia/IIa/IIIb/VI) consists of four layers, and 
was found in 7 trenches in Section 3, including TR48, TR49-TR50, TR53-TR54, TR62-TR63.  
This sequence consists of a dark brown loamy fine to medium sand layer (Layer Ia-A Horizon) 
overlying the reddish brown sandy loam deposits of Layer IIa.  Layer IIa directly overlies Layer 
IIIb pinkish gray very fine to fine sands, and Layer IIIa directly overlies the pink, very fine to fine 
coral sands of Layer VI. Figures 40 presents the profile drawing and photograph of the Variant 6 
stratigraphic sequences observed on the east face of TR48. 
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The Variant 7 stratigraphic sequence (Layers Ia/VI) consists of two layers, and was 
found in six trenches in Section 3 including TR67, TR70, TR73, TR80, TR81, and TR87. It 
consists of the dark brown loamy fine to medium sands of Layer Ia (A Horizon) directly overlying 
the pink very fine to fine sands of Layer VI.  Figure 41 presents a profile drawing and 
photograph of the Variant 7 stratigraphic sequence observed on the east face of TR70. 

One trench in Section 3, TR81, was excavated through the edge of the second asphalt 
turn-off road (see Figure 14). The exposed profile revealed approximately 17 cm of asphalt 
directly overlying Layer VI pink very fine to fine coral sands (see Figure 28).  Based on the 
presence of Layer Ia deposits revealed in nearby trenches (TR79, TR80, and TR82), it is 
suspected that Layer Ia was present in the TR81 locale prior to the construction of this asphalt 
road. Trench 81, therefore, is included in trenches with the Layer Ia/VI stratigraphic sequence.  

Stratigraphy of Section 4- the Area South of the Turn-Off Road 
Test locales in Section 4, including TR83-86 and TR88-90, were excavated to test the 

proposed locations of a series of electrical panels to be installed south of the asphalt turn-off 
road which is south of the MDRS. Figure 14 shows the location of Section 4 and TR83-86 and 
TR87-90, and Table 8 summarizes these excavations.  These trenches were excavated with a 
backhoe, were situated from 135 to 235 m apart, and positioned in a roughly linear pattern 
along the south edge of the asphalt turn off road makai (seaward) of the MDRS.  The backhoe 
trenches in Section 4 measured 2.3 by 1.0 m (see Table 8), and ranged in depth from 130 to 
140 cmbs. 

  A total of three stratigraphic layers were identified during testing in Section 4 of the 
MDRS project area.  These include Layers Ia, IIa, and VI.  Figure 42 presents the stratigraphic 
profiles documented in TR83-86 and TR87-90 and provides preliminary stratigraphic layer 
correlations. A brief discussion of the stratigraphic layers identified in Section 4 is presented 
below.  

 

Table 8. Summary of Excavations in Section 4 South of the MDRS. 
Backhoe 
Trench

Size (m1)
LxW or Dia.

Layers 
Identified

Depth at 
BOE3

(cmbs4)

Test Locale

TR83 2.3 x 1.0 Ia, VI2 140 Electrical Panel 1 
TR84 2.3 x 1.0 Ia, VI 130 Electrical Panel 2 
TR85 2.2 x 1.0 Ia, VI 130 Electrical Panel 3 
TR86 2.3 x 1.0 Ia, VI 130 Electrical Panel 4 
TR88 2.3 x 1.0 Ia, VI 130 Electrical Panel 5 
TR89 2.3 x 1.0 Ia, IIa, VI 135 Electrical Panel 6 
TR90 2.4 x 1.0 Ia, IIa, VI 130 Electrical Panel 7 
1m = meters; 2last layer listed is BOE layer; 3BOE = base of excavation; 4cmbs = 
centimeters below surface 
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Layer Ia 
Layer Ia is the only layer found in the first stratigraphic position in Section 4 (see Table 

8; see Figure 42).  These soils were identified in areas with vegetation.  No archaeological 
materials or features were encountered in Layer Ia.   

Layer Ia was identified in all of the trench excavations in Section 4. located between the 
MDRS and the turn-off access road, TR83-86 and TR88-TR90 (see Table 15).  These soils 
range in thickness from 1 – 10 cm, with an average thickness of 9 cm.  Backhoe trenches where 
the thickest Layer Ia deposits were recorded include TR84 (10 cm) and TR86 (10 cm).  Layer Ia 
was the thinnest in TR83 (1 cm). 

Little texture and color variations were present in Layer Ia deposits in Section 4. The 
primary color and texture documented for Layer Ia deposits was dark brown (7.5YR 6/4) loamy 
fine sand.  The sands present in Layer Ia are calcareous, and samples of Layer Ia in Section 4 
effervesced strongly with dilute HCl. Organic materials were present in Layer Ia.  The other 
color variation in Layer Ia included brown (7.5YR 4/4) loamy find sands.    

Layer Ia was identified in all Section 4 backhoe trenches (see Table 8; see Figure 42). 
These soils range in thickness from 1 to 10 cm, with an average thickness of 9 cm.  Maximum 
thickness of Layer Ia deposits (10 cm) was identified in TR84 and TR86.  Minimum Layer Ia 
thickness of 1 cm was documented in TR83.  Layer Ia was found directly overlying Layers IIa 
and VI. 

  Layer IIa 
Layer IIa is the only layer in Section 4 found the second stratigraphic position (see Table 

8; see Figure 42). No pre-Contact Hawaiian archaeological materials or features were 
encountered in Layer IIa.  

No texture or color variations were present in Layer IIa deposits in Section 4.  Layer IIa 
deposits consist of reddish brown (5YR 4/4) sandy loam with 2-5%, by volume, angular basalt 
pebbles.  The sands present in Layer IIa are calcareous.  Samples of Layer IIa in Section 4 
effervesced strongly with dilute HCl.  

Layer IIa was identified only in TR89 and TR90 in Section 4 (see Table 8; see Figure 
42). These soils range in thickness from 5 to 50 cm with an average thickness of 32 cm.  
Maximum thickness of Layer IIa deposits were identified in TR89 (50 cm) while a minimum 
Layer IIa thickness of 5 cm was identified in TR90. Layer IIa was found directly underlying Layer 
Ia, and directly overlying Layer VI in Section 4. 

Layer VI  
Layer VI was found at the base of excavations in all trenches in Section 4.  No pre-

Contact Hawaiian archaeological materials or features were found in Layer VI.     

Little texture variation in Layer VI sediments was observed in Section 4.  Layer VI 
consisted primarily of pink (7.5YR 7/4) fine to medium sands, with a textural variation of very 
fine sands observed in TR89 and TR90.  Like Layer VI sands in other portions of the MDRS 
project area, Layer VI sands in Section 4 are calcareous (coral sands).  Samples of Layer VI in 
Section 4 effervesced strongly with dilute HCl.  No cementation was observed in Layer VI sands 
in Section 4.  

Although the base of Layer VI was not reached in Section 4 excavations, exposed 
portions of Layer VI ranged in thickness from 77+ to 140+ cm across Section 4, with an average 
thickness of 115+ cm.  Maximum thickness of Layer VI deposits was recorded at TR83 (140+ 



75 
 

cm), while a minimum Layer VI thickness of 77+ cm was recorded in TR89. Layer VI was found 
directly underlying Layers Ia and IIa (see Figures 42) in Section 4. 

Stratigraphic Sequences Documented in Section 4-South of the Turn-Off Road  
Examination of the 7 backhoe trenches in Section 4 (TR83-TR86; TR88-TR90), south of 

the turn-off road, revealed two (2) stratigraphic sequence variants (see Table 8; see Figure 42).  
Based on field documentation, variations in documented stratigraphic sequences are primarily 
due to the discontinuous presence of Layer IIa deposits in the stratigraphic sequences. 

The two stratigraphic sequence variants in Section 4 include:  

Variant 1: Layers Ia/VI; TR83-86, TR88 
Variant 2: Layers Ia/IIa/VI; TR89-90 

The Variant 1 sequence (Layers Ia/VI) consists of two layers, and was found in TR83-86 
and TR88 in Section 4. It consists of dark brown loamy fine sands of Layer Ia (A Horizon) 
directly overlying the pink fine to medium sands (Layer VI).  Figure 43 presents a photograph of 
the Variant 1 sequence on the east face of TR88. 

The Variant 2 sequence (Layers Ia/IIa/VI) consists of three layers, and was found in 
TR89-90.  It consists of dark brown loamy fine sands of Layer Ia (A Horizon) directly overlying 
Layer IIa reddish brown sandy loam.  Layer IIa directly overlies the pink fine sands of Layer VI). 
Figure 44 presents a photograph of the Variant 2 sequence on the east face of TR89. 
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SUMMARY AND INTERPRETATIVE DISCUSSION 
Under contract to Limtiaco, PCSI conducted an Archaeological Assessment (AA) in 

support of proposed lighting improvements to the Mānā Drag Racing Strip (MDRS) in Waimea 
Ahupua‘a, District of Kona, Kaua‘i Island, Hawai‘i (see Figure 1).  Because of the negative 
findings of the AIS pedestrian survey and subsurface testing, this report is being submitted as 
an AA report.  

Background research revealed that no previous archaeological investigations have been 
conducted in the MDRS project area.  Knowledgeable individuals (all local residents) with whom 
PCSI consulted for this project, including Ms. Alethea Kaohi, Mr. Kunane Aipoalani, and Ms. 
Debbie Ruiz, were not aware of any burial finds in the project area, nor had they heard of any 
accounts of native Hawaiian settlements, burial grounds, or TCPs present in the vicinity of the 
MDRS project area.  Ms. Kaohi, however, did provide the former place name “Limaloa” for the 
lands in the vicinity of the MDRS.  

PCSI conducted an archaeological pedestrian survey and subsurface testing in the 
MDRS project area (see Figures 13 and 14).  The 19.67-acre MDRS project area is located on 
the dry western end of Kaua‘i, along the coastal fringe of the Mānā Plain in Waimea Ahupua‘a, 
Kona District.  The fieldwork was conducted between March 16 and April 9, 2015, in four areas, 
designated as Sections 1 through 4 of the MDRS project area. These include: 

� Section 1—the access road leading into the MDRS; 

� Section 2—the area north of the MDRS; 

� Section 3—the area south and adjacent to the MDRS; 

� Section 4—the area south of the turn-off road  

A summary and interpretive discussion of the pedestrian survey and subsurface testing results 
is presented.  

PEDESTRIAN SURFACE SURVEY  
Approximately 23 acres of the MDRS project area were covered by pedestrian survey; 

including the areas within the Section 1-4 polygons on Figures 13 and 14, as well as all grassy 
areas surrounding the MDRS.  

No surface archaeological structures or cultural material scatters were encountered 
during the surface pedestrian survey. While walking survey transects, it was noted that the 
project area had in the past undergone fairly extensive grading and development associated 
with construction of the MDRS.  

SUBSURFACE TESTING RESULTS 
A total of 90 test units (TR1-90) were excavated in the MDRS project area, including 15 

in Section 1 that were excavated using an auger (TR1-15).  The remainder of the trenches were 
excavated by backhoe (see Table 3), including nine (9) trenches in Section 2 (TR16-24), 59 
trenches in Section 3 (TR25-82 and TR87), and seven (7) trenches in Section 4 (TR83-86 and 
TR88-TR90). 

 The primary purpose of subsurface testing program in the MDRS project area was to 
determine the presence/absence and horizontal and vertical extent of any subsurface historic 
properties present, including archaeological materials and subsurface features.  No subsurface 
archaeological materials or features, including human burials, were encountered during the 
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subsurface testing program in the MDRS.  Due to the negative findings of the subsurface 
testing, this discussion focuses on the stratigraphic information obtained during the testing. 

STRATIGRAPHY  
A total of 13 stratigraphic layers were identified in the 90 test excavations across the 

MDRS project area.  These include Layers Ia, Ib, Ic, IIa, IIb, IIc, IId, IIe, IIIa, IIIb, IV, V, and VI 
(see Table 4). Of these 13 layers identified, three (3) have a fairly widespread distribution. 
These include Layer Ia dark brown, loamy fine to medium sands (the contemporary surface 
layer that supports vegetation growth), Layer IIa reddish brown pebbly, sandy loam to sandy silt, 
and Layer VI very fine to fine sands found at the base of all excavations. Fourteen field 
observations concerning these stratigraphic layers are presented below: 

1. Layers Ia dark brown loamy fine to medium sands were found in the first stratigraphic 
position in 78 trench excavations, including TR9-TR15 along the access road in Section 
1, all trenches in Section 2 (TR16-TR24), all but five trenches in Section 3 (TR25-TR29, 
TR31, TR34-TR35, TR37-82, and TR87), and all trenches (TR83-86, TR88-TR90) in 
Section 4 (see Table 4; see Figures 15, 21, 25-28, and 42). 

2. Layer Ib angular basalt pebbles and gravel in a dark brown sandy loam matrix was found 
in the first stratigraphic position in TR1-TR8 along the access road in Section 1 (see 
Table 4; see Figure 15). 

3. Layer Ic brown to reddish brown sandy silts were found in the first stratigraphic position 
in five trenches (TR30, TR32-TR33, and TR35-TR36) in Section 2 (see Table 4; see 
Figure 25).  

4. Layer IIa reddish brown sandy silts were found in the second stratigraphic position in 33 
trenches in Sections 2 through 4 of the MDRS project area, including TR25-TR29, TR31, 
TR34, TR37-TR39, TR47-TR56, TR59-TR63, TR65-TR66, TR68-TR69, TR71-TR72, 
TR74, and TR89-TR90 (see Table 4; see Figures 25, 26, 27, 28, and 42). Layer IIa was 
not present in trenches in Section 1. 

5. Layer IIb dark brown sandy silts and silty sands were found in the second stratigraphic 
position in 19 trenches in Sections 1 and 2 (TR1-10, TR12-16, TR21-24). It was not 
found in trenches in Sections 3 and 4 (see Table 4; see Figures 15 and 21).   

6. Layer IIc pink fine to medium coral sands were found in the second stratigraphic position 
in 17 trenches in Sections 1, 2, and 3 in the MDRS project area, including TR11, TR40-
TR46, TR57, TR58, TR64, and TR75-TR79. It was not found in Section 4 (see Table 4; 
see Figures 15, 25, 26, 27 and 28). 

7. Layer IId dark brown pebbly, cobbly sandy clay loams were found in the second 
stratigraphic position in TR17 only in Section 2 (see Table 4; see Figure 21).  

8. Layer IIe brown silty sands were found in the second stratigraphic position in three 
trenches in Section 2, including TR18-TR20 (see Table 4; see Figure 21). 

9. Layer IIIa reddish brown sandy loams were found in the third stratigraphic position in 17 
trenches in Sections 1 through 3, including TR1, TR11, TR17, TR40-TR46, TR57, TR58, 
TR64, and TR75-TR79 (see Table 4; see Figures 15, 21, 25, , 26, 27 and 28). 

10. Layer IIIb pinkish gray very fine to fine sands were found in third stratigraphic position in 
three trenches in Section 3, including TR48-TR50 (see Table 4; see Figure 26). 

11. Layer IV pink very fine coral sands were found in the fourth stratigraphic position in 
TR45 only (see Table 4; see Figure 26).  
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12. Layer V reddish brown silty clays were found in the fifth stratigraphic position in TR45 
only (see Table 4; see Figure 26).  

13. Layer VI pink very fine to medium coral sands were found in the second, third, fourth, 
and sixth stratigraphic positions depending on the presence/absence of Layers IIa-IId 
and Layers IIIa and IIIb.   

14. Layer VI exhibited bands or zones of strong cementation in zones in 15 trenches in 
Sections 1 and 3 (see Table)  

The presence of coral sand layers was anticipated prior to the implementation of the 
subsurface testing program.  As indicated in the Work Plan (Watanabe et al. 2014), the project 
area is characterized by a long coastal dune system extending from Polihale State Park in the 
north to the town of Kekaha in the south. South of Nohili Point, at PMRF, the dune system levels 
into a sandy plain extending several hundred meters inland from the coast.  Loose sand 
deposits and the frequent loss of vegetation along the dune system contribute to increased wind 
erosion and shifting sand deposits. In the flat, sandy plain area, heavy disturbances have 
occurred resulting from military construction and extensive vegetation clearing (Drolet 1997a, 
1997b, 1997c, and 1999).   

Based on Foote et al. (1972: 49; Map 5), the soils in the MDRS project area are Jaucas 
loamy fine sands (Jfb-see Figure 2), which are excessively drained, calcareous soils that occur 
on coastal plains. These soils develop in wind- and water-deposited coral sands.  The 
topographic slope range for these soils is 0 - 8 percent; these soils occur on old beaches and in 
sand dunes (Foote et al. 1972: 49). 

Layers Ia, Ib, and Ic 
Layers Ia, Ib, and Ic are all surface deposits found in the first stratigraphic position.  

According to Foote et al. (1972:49), the surface layers associated with the Jaucas Series soils 
consist primarily of sands, but in some places, they consist of fine sands and loamy sands.  In 
some places A Horizons are darkened by organic materials or alluvium (Foote et al. 1972: 49), 
especially where vegetation occurs.  An A Horizon is a surface layer (or subsurface layer) 
containing mineral constituents as well as the maximal organic accumulation in the profile 
(U.S.D.A. Soil Survey Staff 1951: 178).   

The dark brown loamy fine to medium sands of Layer Ia were found in areas of 
vegetation growth and are interpreted as a contemporary A Horizon soil that formed in situ in 
coral sands and in terrigenous alluvial sediments. This interpretation is based on its stratigraphic 
position as well as on its color and texture. Layer Ia is a mixture of terrigenous and marine 
sediments (coral sands) and organic materials. The coral sand grains in this layer are visible 
and strongly effervesce with dilute HCl.  The presence of coral sands is seen as the result of 
aeolian transport and deposition forces from the shoreline where the source of the coral sands 
is located. Where Layer Ia directly overlies Layer IIc or Layer VI coral sands, Layer Ia has 
developed in dune sand. Where Layer Ia directly overlies Layer IIa, IIb, IId, or IIe, Layer Ia has 
developed in terrigenous alluvium.  The dark brown color of Layer Ia sediments also reflects the 
presence of organic materials. 

Layer Ib is a surface layer found only in TR1-TR8 (see Figure 13).  This layer consists of 
angular basalt pebbles and gravel in a dark brown sandy loam matrix, and is interpreted as a 
base course layer for the access road into the MDRS.  This interpretation is based on Layer Ib’s 
stratigraphic position, its presence along the shoulder of the access road, and the fact that the 
primary component of this layer is angular basalt pebbles, a common component of base 
course layers associated with roads in Hawaii.   
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Layer Ic brown to reddish brown sandy silts were also found in areas of vegetation 
growth; the preferred interpretation of this deposit is that it is relatively recent (within the last 
several decades) imported top soil in which A Horizon developed has occurred.  This 
interpretation is based on Layer Ic’s stratigraphic position, on its color and texture, and the 
presence of terrigenous sediments.  The dark reddish brown sandy silts contain a small 
percentage (less than 2%) angular basalt pebbles in the terrigenous sediments that are quite 
different to the Jaucas Sands soils present here—they are likely the result of cultural deposition.  

An alternative explanation for the presence of Layer Ic brown to reddish brown sandy 
silts (with angular basalt gravel) is that these deposits could have been naturally transported to 
this area through alluvial (stream overflow) or colluvial (sheet wash) depositional forces.  The 
limited horizontal distribution of Layer Ic (found only in five trenches in Section 3--TR30, TR32-
TR33, and TR35-TR36) and the absence of nearby streams tends to argue against this 
alternative interpretation. 

Layers IIa, IIb, IIc, IId, and IIe 
Layers IIa through IIe were all found in the second stratigraphic position across the 

MDRS project area.  Their presence is discontinuous across the MDRS project area. Where 
Layer II deposits are found, they directly underlie Layer I deposits.  Similar to Layer Ic, Layers 
IIa, IIb, IId, and IIe all contain a mixture of reddish brown, brown, and dark brown terrigenous 
sediments, with varying percentages of angular basalt gravel, and coral sands.  In contrast to 
these terrigeneous sediments/coral sands, Layer IIc consists chiefly of fine to medium coral 
sands with no terrigenous sediments.  

Layer IIa reddish brown pebbly sandy loams and sandy silts were found only in Sections 
3 and 4.  When examining Figures 25 through 28 and Figure 42, it can be seen that the 
frequency of the presence of Layer IIa diminishes in eastern portions of Section 3 and south of 
the turn-off road in Section 4.  Where Layer IIa is present in Sections 3 and 4, it directly overlies 
very fine to fine coral sand deposits of Layer IIIb or Layer VI (see Figures 25 through 28 and 
Figure 42). 

Layer IIb was found in Section 1 (except in TR11, TR12-TR15) along the access road in 
Section 1, at the west end of Section 2 (TR16) and at the east end of Section 2 (TR21-24).  In 
TR16, a piece of modern plastic was found within Layer IIb deposits. With two exceptions (TR1 
and TR8), where Layer IIb is present in Section 1, it directly overlies Layer VI very fine to fine 
coral sands.  In TR1 Layer IIb directly overlies Layer IIIa, and in TR8 Layer IIb directly overlies 
displaced Layer VI cemented sands (see Figure 15). This suggests that the deposition of Layer 
IIb post-dates the modern feature discovered in TR8 (see Figure 20). 

Layer IId dark brown sandy clay loams were found only in TR17 in Section 2 and 
contained approximately 20%, by volume, angular basalt and limestone pebbles and gravels.  In 
TR17, Layer IId directly overlies Layer IIIa reddish brown sandy loam. 

Layer IIe brown silty sands were found in three trenches in Section 2 (TR18-20), and 
contained approximately 2%, by volume, angular basalt pebbles and gravels.  In these trenches, 
Layer IIe directly overlies Layer VI very fine to fine coral sands. 

The preferred interpretation of Layers IIa, IIb, IId, and IIe is that these deposits are 
relatively recent (within the last several decades) and consist primarily of imported cultural fills.  
This interpretation is based on their limited distribution across the MDRS project area, the 
darker colors (reddish brown, dark brown, and brown), the texture of these finer sediments 
(sandy loam, sandy silt, and silty sands), and the presence of varying percentages of basalt 
(and limestone) pebbles and gravels.  These four layers contain terrigenous sediments that are 
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quite different to the Jaucas loamy fine sands described here by Foote et al. (1972)—their 
presence is likely the result of cultural deposition (i.e., imported cultural fills).   

An alternative explanation for the presence of Layers IIa, IIb, IId, and IIe is that these 
deposits could have been naturally transported to this area through alluvial (stream overflow) or 
colluvial (sheet wash) depositional forces.  The discontinuous presence of these layers and the 
absence of nearby streams tends to argue against this alternative interpretation 

Layer IIc consists of pink fine to medium coral sands, and is interpreted as probable C 
Horizon whose sediments were probably transported to the project area via aeolian (wind) 
forces from the shoreline. This interpretation is based on the color and texture of the coral 
sands. Layer IIc is present in one trench in Section 1 (TR11) and 15 trenches in Section 3.  With 
one exception, where Layer IIc deposits occur in Sections 1 and 3, they directly overlie Layer 
IIIa reddish brown sandy loams. The exception to this pattern was found in TR82 where Layer 
IIc fine to medium coral sands directly overlies Layer VI pink very fine to fine coral sands. 

Layers IIIa and IIIb 
Layers IIIa and IIIb were both found in the third stratigraphic position. Their presence is 

discontinuous across the MDRS project area.  Where Layer III deposits are found, they directly 
underlie Layer II deposits.  Similar to Layers Ic, IIa, IIb, IId, and IIe, Layer IIIa contains a mixture 
of terrigenous sediments and coral sands. And similar to Layer IIc, Layer IIIb consists chiefly of 
very fine to fine coral sands. 

Layer IIIa reddish brown sandy loams have a relatively limited distribution in Sections 1, 
2, and 3. In Section 1, it was found in TR1 and TR11 (see Figure 15). In Section 2, it was found 
only in TR17 (see Figure 21).  In Section 3, it was found in 15 trenches, including TR40-TR46, 
TR57, TR58, TR64, and TR75-TR79 (see Figure 25-27). When examining Figures 25 through 
27, it can be seen that the frequency of the presence of Layer IIIa diminishes in eastern portions 
of Section 3.  Where Layer IIa is present in Section 1, it directly overlies Layer VI very fine to 
fine coral sands.  In Section 3, Layer IIIa directly Layer IV in TR45 and Layer VI in the remaining 
trenches (see Figures 25-27). 

Like Layers Layers Ic, IIa, IIb, IId, and IIe, there are two possible explanations for the 
deposition of Layer IIIa deposits.  First, Layer IIIa could be a cultural fill, possibly associated with 
construction of the MDRS. This interpretation is based on Layer IIIa’s stratigraphic position, on 
its color and texture, and the presence of terrigenous sediments.  The terrigenous reddish 
brown sandy loams of Layer IIIa contain a less than 2% angular basalt pebbles and gravels, and 
are quite different from the Jaucas Sands soils present in the MDRS project area.  

A second explanation for the presence of Layer IIIa is that these deposits could have 
been naturally transported to this area through alluvial (stream overflow) or colluvial (sheet 
wash) depositional forces.  The discontinuous presence of these layers and the absence of 
nearby streams tends to argue against this alternative interpretation. 

Layer IIIb consists of pinkish gray very fine to fine coral sands, and is interpreted as a 
probable C Horizon whose sediments were transported to the project area via aeolian (wind) 
forces from the shoreline. This interpretation is based on the color and texture of the coral 
sands.  Layer IIIb is present in seven trenches in Section 3, including TR48-TR50, TR53,TR54, 
TR62,TR63 (see Figures 26 and 27).  Layer IIIb coral sand deposits are found directly 
underlying Layer IIa reddish brown sand loams and directly overlying Layer VI pink very fine to 
fine coral sands. 
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Layers IV and V 
Layers IV and V were found only in TR45 in Section 3 of the MDRS project area and 

were found in the fourth and fifth stratigraphic positions, respectively (see Figure 25).   

Layers IV is a very fine coral sand layer that directly underlies Layer IIIa, which consist of 
terrigenous sediments mixed with coral sand.  Layer IV is interpreted as probable C Horizon 
whose sediments were transported to the project area via aeolian (wind) forces from the 
shoreline. This interpretation is based on the color and texture of the coral sands.  Layer IV 
directly overlies Layer V, which also consists of a mixture of terrigenous sediments and coral 
sands.   

Layer V is a reddish brown silty clay with approximately 2%, by volume, angular basalt 
pebbles and gravel. Layer V is interpreted as a cultural fill, similar to Layers IIa, IIb, IId, IIe, and 
IIIa. 

Layer VI 
Layer VI is found in the second, third, fourth and sixth stratigraphic positions across the 

MDRS project area. This is the only stratigraphic layer found in all 90 test locales, and consists 
of both loosely consolidated coral sands and bands (or zones) of strongly cemented coral 
sands. 

Layer VI is interpreted as a C Horizon as noted by Foote et al. (1972: 49) for Jaucas 
Series soils.  This interpretation is based on the color and texture of the sands, on its presence 
at the base of all excavations (underlying all other layers) in the MDRS project area, and on the 
presence of loosely consolidated and cemented coral sands.  As defined by the U.S.D.A. Soil 
Survey Staff (1951: 180), a C Horizon is a layer of unconsolidated material, relatively little 
affected by the influence of organisms and presumed to be similar in chemical, physical, and 
mineralogical composition to the material from which at least a portion of the overlying soil 
profile has developed.  According to Allen et al. (1987:38), unconsolidated gravity-borne or 
water-borne sediments, as well as wind-borne sediments, are considered C Horizons by most 
researchers.   

The formation of Layer VI is believed to be the result of a series of aeolian depositional 
events—time periods when strong winds picked up very fine to very coarse coral sand grains 
located on the beach and transported them to the level plain located immediately inland from 
the shoreline.  It is likely that the cemented zones in Layer VI were formed by the same 
depositional events as the unconsolidated portions of this layer.  It is believed that the cemented 
zones in Layer VI occurred after the deposition of this layer.  

Strongly cemented sands were intermittently present in Section 1, including TR2 and 
TR3; TR1 had weakly cemented sands.  In Section 3 strongly cemented sands were observed 
in 11 trenches, including TR37, TR43, TR45, TR54-TR55, TR57-TR58-TR60, and TR62-TR63. 
The top depth of cemented sands across the MDRS project area ranged from 55 to 90 cmbs; 
the base of cementation ranged from 65 to 155 cmbs. 

It is not known how long it took the coral sands in Layer VI to be “cemented.”  It should 
be noted that these sands are not lithified, although excavations into the cemented sand layers 
resulted in the removal of large, very hard, and relatively flat chunks of sand.   

According to the US Department of Agriculture’s Soil Survey Manual, cementation of soil 
material refers to a brittle hard consistence caused by some cementing substance such as 
calcium carbonate (USDA Soil Survey Staff 1951: 234).  Although some layers cemented with 
calcium carbonate soften with wetting, usually the cementation is not altered by moistening or 
wetting.  Cementation may be either continuous or discontinuous within a given soil horizon.  
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The cementation observed in Layer VI was discontinuous across the MDRS project 
area.  These cemented coral sands were not tested with wetting or a hammer to determine 
whether the cementation in the layers should be described as “strongly cemented” or 
“indurated.” The term “strongly cemented” refers to the cemented mass that does not soften 
under prolonged wetting, and is brittle and harder than can be broken in the hand but is easily 
broken with a hammer (USDA Soil Survey Staff 1951:234). The term “indurated” refers to a very 
strongly cemented mass that does not soften under prolonged wetting, and is so extremely hard 
that for breakage a sharp blow with a hammer is required; the hammer generally rings as a 
result of the blow (USDA Soil Survey Staff 1951: 234).  The cemented sands of Layer VI 
appeared to be difficult to excavate with the backhoe.  Without wetting and hammer tests, 
however, it cannot be stated with certainty that the cementation can be described as 
“indurated,” Therefore the term “strongly cemented” was used to describe the cementation in 
these layers.  

As discussed in Clark et al. (2015: 109), according to Fairbridge (1968:72), cemented 
dune sands (also called “eolianite”) and a variety of cemented swamp and alluvial deposits may 
be closely associated with the formation of “beachrock.”  Beachrock is beach sand consolidated 
in place by interstitial cement, chiefly calcium carbonate (Fairbridge 1968:71). There seems to 
be little agreement by researchers regarding how cementation takes place, what type of 
“cement” is involved (with respect to non-calcareous sediments), what type of water is involved 
(salt, brackish, fresh), or how long it takes for cementation to occur (Fairbridge 1968:71-73).  
There is agreement that cementation of sands takes place underground, probably in or near the 
top of the water-saturated zone of the beach. It has also been noted that, in recently exposed 
beachrock, the upper surface of the cemented zone appears to be relatively flat, cross-cutting 
the stratification of the sand at about the level of the water table in the nearby beach (Russell 
1962:1-16).  The lower surface of the cemented zone can also be abrupt and flat (Kuenen 
1933:126).  

While Mitardis (1963:10) has shown that beachrock in Greece takes a very long time to 
form, as much as 3,500 years, it is not certain how long beachrock takes to form on Pacific 
Islands. Cemented sands at the MDRS (and the southern portions of the PMRF) are probably 
not as old as 2,000 to 3,000 years old, because they may not be truly lithified yet; they are 
considered to be quite old, possibly older than human occupation in Hawaii. 

Elsewhere in the Pacific, the thickness of cemented sand zones can vary from less than 
half a meter to nearly three meters (Vaughn 1914:63). The thickness of cemented sands in the 
MDRS project area range from 10 to 70+ cm, with an average thickness of approximately 28 
cms.   

Because it is likely that cementation of Layer VI sands predate the Hawaiian occupation 
of Kauai, wherever cementation occurs in the MDRS, it is likely that subsurface archaeological 
deposits will not be found in within or below these cemented zones.  

Stratigraphic Sequences in the MDRS Project Area 
In order to determine the number of stratigraphic sequences present, the stratigraphic 

sequences identified in excavations in Sections 1 through 4 of the MDRS project area were 
examined (see Figures 15, 21, 25-28, and 42) and duplicate sequences from the four sections 
were combined.  Based on this examination, a total of twelve (12) different stratigraphic 
sequences were identified during the subsurface testing across the MDRS project area. Based 
on field documentation and observations, variations in documented stratigraphic sequences are 
primarily due to: 

1. The presence of three different surface layers  
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2. The presence of six terrigenous sediment layers mixed with coral sand in the second 
and third and fifth stratigraphic positions, including Layers IIa, IIb, IId, IIe, IIIa, and V 

3. The presence of three coral sand layers (IIc, IIIb, IV, and VI) underlying and/or overlying 
the terrigenous sediment layers  

Table 9 below identifies the 12 stratigraphic sequences identified in the MDRS project area and 
provides location information. 
 

Table 9. Twelve Stratigraphic Sequences Identified in the MDRS Project Area.
Section No., Variant 
Sequence No.

Layers Present in
Stratigraphic 

Sequence

Associated Trenches

Section 1, Variant 1 Ib/IIb/IIIa/VI TR1 
Section 1, Variant 2 Ib/IIb/VI TR2-TR7 
Section 1, Variant 3 
Section 2, Variant 1 

Ia/IIb/VI TR9, TR10, TR12-15, TR16, TR21-TR24 

Section 1, Variant 4 
Section 3, Variant 3 

Ia/IIc/IIIa/VI TR11, TR40-TR44, TR46, TR57-TR58, 
TR64, TR75-TR79 

Section 2, Variant 2 
 

Ia/IId/IIIa/VI TR17 

Section 2, Variant 3 
 

Ia/IIe/VI TR18-20 

Section 3, Variant 1 
Section 4, Variant 2  

Ia/IIa/VI TR25-TR29, TR31, TR34, TR37-TR39, 
TR47, TR51, TR52, TR55, TR56, TR59-
TR61, TR65-TR66, TR68-TR69, TR71-
TR72, TR74, TR82, TR88-TR90 

Section 3, Variant 2 Ic/VI TR30, TR32-TR33, TR35-TR36 
Section 3, Variant 4  
 

Ia/IIc/VI TR82 

Section 3, Variant 5 
 

Ia/IIc/IIIa/IV/V/VI TR45 

Section 3, Variant 6  Ia/IIa/IIIb/VI TR48, TR49-TR50, TR53-TR54, TR62-
TR63 

Section 3, Variant 7  Ia/VI TR67, TR70, TR73, TR80, TR81*, TR87, 
TR83-TR86 
 

 

What stands out in the documented stratigraphic sequences in the MDRS project area is 
the discontinuous presence of a series of terrigenous sediment layers found directly overlying or 
underlying coral sand layers.  These layers, including Layers IIa, IIb, IId, IIe, IIIa, and V, are all 
interpreted as cultural fills associated with construction and use of the MDRS.  While similar 
terrigenous sediments were observed in the agricultural fields north of the Kaumuali‘i Highway, 
it is not certain these agricultural fields are the source of terrigenous sediments in these layers.  

A noteworthy characteristic of the stratigraphic sequences identified in the MDRS project 
area is the absence of buried A Horizons in the project area. According to Allen et al. (1987:38), 
recognizable cultural layers are A Horizons by virtue of their organic component and because 
they were partially or entirely deposited by humans (i.e. they are anthropic).  Thus, subsurface 
soil layers with archaeological materials and features are considered to be buried anthropic A 
Horizons.  Buried surface layers that do not contain archaeological materials and features are 
simply buried A Horizons. 
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The twelve variant stratigraphic sequences can be simplified into a composite 
stratigraphic sequence for the MDRS project area.  Table 10 presents this composite 
stratigraphic sequence. 

  
Table 10. Composite Stratigraphic Sequence for the MDRS Project Area.
Stratigraphic 

Position Layers Description

First Ia/Ib/Ic 

Layer Ia: loamy fine to medium sand; A Horizon. 
Layer Ib: terrigenous angular basalt pebbles/gravel in sandy loam 
matrix; base course for access road 
Layer Ic: terrigenous sandy silt fine sands, imported top soil 

Second IIa/IIb/IIc/IId/IIe 

Layer IIa: terrigenous pebbly sandy loam to loamy silt; possible 
cultural fill. 
Layer IIb: terrigenous sandy silts and silty sands; possible cultural fill 
Layer IIc: Aeolian fine to medium coral sand; possible in situ Aeolian 
deposition 
Layer IId: terrigenous pebbly, gravelly sandy clay loam; possible 
cultural fill 
Layer IIe: terrigenous silty sand; possible cultural fill 

Third III/IIIa/IIIb 
Layer IIIa: terrigenous sandy loam; possible cultural fill 
Layer IIIb: Aeolian very fine to fine coral sands; possible in situ C 
Horizon 

Fourth IV Aeolian very fine coral sands; possible in situ C Horizon. 
Fifth V Terrigenous silty clay; possible cultural fill 

Sixth VI Loosely consolidated and cemented, very fine to fine coral sands; C 
Horizon. 

 

Research Questions 
Based on previous archaeological projects conducted within the project area (Watanabe 

et al. 2014b), it was believed that it was unlikely that pre-Contact historic properties would be 
discovered during fieldwork. However, if pre-Contact or traditional historic properties were 
discovered, data would be collected to address the following questions: 

4. If above-ground pre-Contact features are recorded, can they be positively associated 
with previously recorded sites? Is there sufficient stratigraphic association to provide a 
relative chronological sequence between above-ground features and subsurface 
deposits? Can a feature function be determined based on known architectural types? 

5. If subsurface pre-Contact deposits are recorded, can they be positively associated 
with previously recorded sites in terms of horizontal extent and recovered artifactual 
materials? Are there sufficient carbon data (charcoal) from subsurface features to 
accurately date the deposit? Are the dates compatible with dates from other sites? 

6. Can the recovered pre-Contact artifacts and midden be brought to bear on the life 
ways or socioeconomic patterns of the inhabitants? How do these patterns compare 
to data recovered from other sites in the region? 

Because no pre-Contact archaeological sites were encountered during fieldwork, the 
three research questions presented above cannot be addressed.  

In addition to the above questions, PCSI archaeologists were interested in determining if 
the absence of pre-Contact subsurface archaeological materials or features observed in 
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southern portions of the PMRF (Clark et al. 2015) would continue into the MDRS project area. It 
seems that the negative findings of archaeological investigations in the MDRS may suggest that 
a pattern of no subsurface pre-Contact archaeological sites is emerging for the area beginning 
at the southern PMRF and extending to the MDRS project area, and possibly beyond to 
Kekaha. 

However, Clark et al. (2015: 16) noted that there were constraints to the field testing 
strategy in southern portions of the PMRF that may inhibit drawing a conclusion about a 
possible pattern of negative findings in the southern PMRF.  Constraints to the field testing 
strategy at PMRF were related to health and safety concerns as well as avoiding areas where 
subsurface utilities or conduits were present, and areas where wedge-tail shearwaters were 
nesting.  These constraints precluded testing in several areas.   

In addition, there was agreement between PCSI’s Principal Investigator and Project 
Manager that the 40 backhoe trenches and 21 shovel test probes excavated represented too 
small a sample size (with respect to the 325-acre project area) to be certain that no subsurface 
archaeological layers/features were present in the southern portion of the PMRF.  PCSI could 
not be certain that the areas that were not tested did not contain subsurface archaeological 
materials and features.  

In the MDRS project area, PCSI did not experience the kinds of constraints to the testing 
strategy that were present during testing in the southern portion of the PMRF.  In fact, in the 
MDRS project area, a greater number of test trenches were excavated (90 trenches) in a 
smaller project area size (19.67 acres).  The trenches excavated in the MDRS project area were 
also situated much closer together. Thus, the negative findings in the MDRS appear to be more 
reliable.  It is likely that no pre-Contact cultural layers will be present within cemented sand 
layers identified in the southern portion of the PMRF and in the MDRS project areas.  

 

RECOMMENDATIONS 
Although no pre-Contact subsurface archaeological materials or features (including 

human burials) were encountered during the pedestrian survey and subsurface testing at 90 
locales in the MDRS project area, the project area’s environment and indigenous 
soils/sediments (sand dunes with Jaucas loamy fine sands near the shoreline) are generally 
conducive to the presence of native Hawaiian burials and subsurface cultural deposits. Due to 
the environmental factors mentioned, it is still possible that native Hawaiian burials and 
subsurface archaeological materials and features are present in the MDRS project area. 
Therefore, archaeological monitoring is recommended during ground disturbing activities 
associated with lighting improvements at the MDRS, particularly in Sections 2, 3, and 4.    
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January 20, 2016 
 
Adrian Chang         LOG NO: 2015.04419 
Department of Land and Natural Resources       DOC NO: 1061MN13 
Engineering Division         Archaeology 
Via email:           
Adrian.N.Chang@hawaii.gov 
 
Dear Mr. Chang: 
 
SUBJECT: Chapter 6E-8 Historic Preservation Review  
  Addendum AMP for Mānā Drag Racing Strip Improvements 
  Waimea Ahupua‘a, Kona District, Island of Kaua‘i  
  TMK: (4) 1-2-002: 009, 036, 040 
 
Thank you for requesting our review of the addendum to the Archaeological Monitoring Plan (AMP) entitled 
“Archaeological Monitoring Plan in Support of Improvements to the Western Portion of the Mānā Drag Racing Strip in 
Kekaha, Waimea Ahupua‘a, Kona District, Island of Kaua‘i, Hawai‘i TMK (4) 1-2-002:009, 036, &040;” J. Walden 
and S. Collins, 2013. We received the addendum in our Kapolei office on December 30, 2015.  
 
At the request of Limtiaco Consulting Group, Inc., the Garden Isle Racing Association, and the Department of Land and 
Natural Resources (DLNR) Engineering Division, Pacific Consulting Services, Inc. (PCSI) conducted an 
Archaeological Inventory Survey (AIS) of the subject TMKs in advance of electrical and lighting improvements at the 
Mānā Drag Racing Strip in Kekaha (S. Collins, S. Clark, K. Shiroma, M. Mintmier, J. Walden, 2015). The landowner 
the Department of Land and Natural Resources (DLNR) and the project acreage is 19.67 acres. The project is state-
funded and will bring power to the racing strip from Kaumuali‘i Highway (along an access road). The plans include the 
installation of 26 utility poles and 20 light poles as well as a pad-mounted transformer and underground electrical 
conduits, to service the strip with stadium-type lighting.  
 
An AMP for improvements to a 5.7 acre area of the strip was approved by the State Historic Preservation Division 
(SHPD) in a letter dated June 7, 2013 (Log No. 2013.3446, Doc No. 1306SL01). PCSI has amended the 2013 AMP to 
include a revised scope of work, discuss the findings of the recent AIS, and to provide specific provisions for the 
project. The addendum to the AMP contains the required provisions outline in Hawaii Administrative Rules §13-
279 and is approved.  
 
Please send one hard copy of the report, clearly marked FINAL, along with a text-searchable CD to the Kapolei office. 
Please send one hard copy of the final report to the Kaua‘i section. Please contact Kauaʻi Lead Archaeologist Mary Jane 
Naone at (808) 271-4940 or Maryjane.Naone@hawaii.gov for questions regarding this letter. Mahalo for your 
assistance in preserving significant historic and cultural properties. 
 
Aloha,   

 
Mary Jane Naone                   
Kaua‘i Lead Archaeologist  
 
 
 

mailto:Maryjane.Naone@hawaii.gov


Mr. Chang 
January 20, 2016   
 
 
cc.  
Sara Collins, Principal Investigator 
Pacific Consulting Services, Inc. 
Sara.Collins@pcsihawaii.com 
 
 
Steve Clark, Archaeologist 
Pacific Consulting Services, Inc. 
Steve.Clark@pcsihawaii.com 
 
Kyle Kaneshiro, Project Manager 
The Limtiaco Consulting Group, Inc. 
kyle@tlcghawaii.com 
 
Tony Ricci, President 
Garden Isle Racing Association 
atmkauai@aol.com 
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January 21, 2016 
 
Dr. Mary Jane Naone  
State Historic Preservation Division 
P.O Box 1729 
Lihue, Kauai, Hawaii 96766 
 
Subject: ADDENDUM: Archaeological Monitoring Plan in Support of Lighting and Electrical 
Improvements to the Mānā Drag Racing Strip in Kekaha, Waimea Ahupua‘a, Kona District, 
Island of Kaua‘i. TMKs (4) 1-2-002:  009, 036, 040. 
 
Dr. Naone, 

At the request of The Limtiaco Consulting Group, Inc. (Limtiaco), Pacific Consulting 
Services, Inc. (PCSI) has prepared this Addendum to the Archaeological Monitoring Plan (AMP) 
in Support of Lighting and Electrical Improvements to the Mānā Drag Racing Strip (MDRS) in 
Kekaha, Waimea Ahupua‘a, Kona District, Island of Kaua‘i (Walden and Collins 2013). The 
location of the project area is presented in Figure 1. This AMP Addendum addresses proposed 
work for lighting improvements in the project area. A brief description of the project’s scope of 
work is provided below, along with a summary of the results of archaeological inventory survey 
recently conducted in the project area (Clark et al. 2015). A description of the natural 
environment, cultural and historical background, and a discussion of archaeological 
investigations conducted prior to 2013 are presented in detail in the original AMP (see Walden 
and Collins 2013). The monitoring procedures to be employed during ground-disturbing work for 
lighting improvements will follow those described in the AMP (see Walden and Collins 2013), 
which was previously approved by the SHPD and prepared in compliance with Hawaii Revised 
Statutes (HRS), Chapter 6E, and Title 13 of the Hawaii Administrative Rules (HAR), Subtitle 13 
(State Historic Preservation Division Rules), Chapter 279 (Rules Governing Standards for 
Archaeological Monitoring Studies and Reports), and Chapter 275 (Rules Governing 
Procedures for Historic Preservation Review for Governmental Projects Covered Under 
Sections 6E-42, HRS). 

PROJECT LOCATION AND DESCRIPTION  

The MDRS project area is located on the leeward side of Kaua‘i in Waimea Ahupua‘a (a 
traditional Hawaiian land division unit), Kona District. It is situated just south of Kaumuali‘i 
Highway (Hwy 50) and southeast of the Pacific Missile Range Facility (PMRF) (see Figure 1). It 
consists of two sections, a dirt access road and an asphalt drag strip, which total 5.7 acres (2.31 
hectares [ha]). Tax map keys (TMKs) for the parcels in which the project area is located are as 
follows: (4) 1-2-002: 009, 036, and 040. The landowner is the State of Hawaii, Department of 
Land and Natural Resources (DLNR).  DLNR is providing funding for this project.  
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SCOPE OF WORK  

The purpose of this state-funded project is to bring electricity and lighting to the MDRS. 
The Kaua‘i Island Utility Cooperative (KIUC) will bring power to the track from Kaumuali‘i 
Highway and install a new pad-mounted transformer (XFMR). New stadium-type lighting along 
the south side of the MDRS will illuminate the drag racing strip.   

Work addressed in the AMP included re-leveling of roads, installation of electrical 
conduits, reconstruction of launch pad and burnout box, and replacing guardrails in the west 
portion of the MDRS. This Addendum covers excavations for utility poles, light poles, trenching 
for electrical conduits and duct lines, excavations for electrical handholes/pull boxes, and 
excavations for a pad-mounted XFMR and a pad mounted switchboard. Each of these 
additional activities to be monitored are described below.  

Twenty-five (25) utility poles will be installed for overhead power. The utility poles will be 
installed every 150.0 to 200.0 feet (ft) (45.7 to 61.0 meters [m]) beginning on the west side of 
the access road at Kaumualiʻi Highway. The utility line will continue south along the west side of 
the access road to the north side of the MDRS. At the MDRS the line will continue for 
approximately half of the racing strip’s length along the north side, or approximately 1500.0 ft 
(457.0 m). Two-foot diameter holes will be excavated to a depth of 10 ft (3.0 m) for installation of 
the utility poles. No conduit trenches are required for the overhead power lines. 

Nineteen (19) light poles for overhead stadium-type lights will be installed along the 
south side of the drag racing strip. Associated underground electrical conduits and duct lines will 
be installed between 17 electrical handholes (EHHs) (EHH-1 through EHH-20) every 150.0 to 
200.0 ft for approximately 2,250 linear ft (686.0 m). The excavations for the EHHs will be 
shallow and involve laying 6 inches of crusher for placement of each EHH. The light poles will 
be adjacent to each EHH. Approximately 500.0 ft of subsurface electrical conduits and duct 
lines will also be installed on the north side of the MDRS between four EHHs (EHH-21 through 
EHH-23). No lighting poles will be installed at this time at these four EHHs. Trenches for the 
electrical conduits and duct lines will be approximately 3.75 ft (1.14 m) deep. Excavations for 
the light poles will involve drilling to approximately 14.0 ft (4.27 m) deep. 

Shallow excavations will also we carried out for a pad-mounted XFMR (approximately 9 
inches in depth) and a pad mounted switchboard (approximately 5 inches in depth).  

RECENT ARCHAEOLOGICAL INVESTIGATIONS IN THE PROJECT AREA 

In addition to the previous archaeological studies described in the project AMP (see 
Walden and Collins 2013), PCSI conducted an archaeological inventory survey (AIS) in the 
current study area in 2015 (Clark et al. 2015). The AIS involved pedestrian survey of 23.29 
acres (9.43 ha), the mechanical excavation of 75 trenches, and auguring at 15 locales. The 
locations of the 90 test excavations (labeled TR 1 through TR 90) are displayed in Figures 2 and 
3. No surficial or subsurface archaeological materials or features, including human burials, were 
encountered.  

Data recording involved detailed documentation of soil stratigraphy throughout the 
project area. Results indicate a discontinuous presence of a series of terrigenous sediment 
layers found directly overlying or underlying coral sand layers, and an absence of buried A 
Horizons (Clark et al. 2015:85). The project area’s environment and indigenous soils/sediments 
(sand dunes with Jaucas loamy fine sands near the shoreline) are generally conducive to the 
presence of native Hawaiian burials and subsurface cultural deposits. It was concluded that due 
to environmental factors, it is still possible that native Hawaiian burials and subsurface 
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archaeological materials and features are present in the MDRS project area. Therefore, 
archaeological monitoring was recommended during ground disturbing activities associated with 
lighting improvements at the MDRS. 

EXTENT OF ADDITIONAL MONITORING 

The archaeologist(s) will conduct on-site monitoring of all ground-disturbing activities that 
penetrate to the coral sand layers present within the project area. The activities covered in this 
AMP Addendum are detailed in Table 1, and include excavations for utility poles, light poles, 
electrical conduit and duct line trenches, electrical pull boxes/handholes, a pad-mounted XFMR, 
and a pad-mounted switchboard. The locations of monitoring for these excavations are displayed 
on design plans in Figures 4–12. No excavations will occur in areas not previously disturbed by 
the construction of the road and race track. All monitoring conducted as part of this AMP 
Addendum will be carried out in accordance with the stipulations, methods, and procedures 
described in the AMP, which SHPD approved on June 7, 2013 (LOG NO: 2013.3446, DOC NO: 
1306SL01).     

Table 1. Proposed Additional Ground-Disturbing Activities For Mānā Drag 
Racing Strip Project, Waimea Ahupua‘a. 

PROPOSED ACTIVITY 
ESTIMATED EXCAVATION 

DEPTH 

ON-CALL/ON-SITE 

MONITORING NECESSARY 

Utility pole installation 10.0 ft (3.0 m)  On-site 

Light pole installation 14.0 ft (4.27 m) On-site 

Electrical conduit and duct line 3.75 ft (1.14 m) On-site 

Electrical pull boxes/handholes .5 ft (.15) On-site 

Pad-mounted XFMR .83 ft (.25 m) On-site 

 

PRE-CONSTRUCTION CONFERENCE 

Before ground-disturbing work begins for the project, the on-site archaeologist will 
explain to the entire construction crew what materials may be encountered and the procedures 
to follow if archaeological materials are found, as well as the role of the archaeological monitor. 
At this time it will be made clear that the archaeological monitor must be on-site for ground-
disturbing activities that penetrate below grade and that the archaeologist has the authority to 
stop work immediately, if necessary. 

HALTING OF EXCAVATION ACTIVITY 

The monitoring archaeologist has the authority to halt construction in the vicinity of any 
find so that the provisions of this AMP can be carried out. The consulting archaeological firm will 
make it clear to the construction personnel that the archaeologist has the authority to halt work 
when it is deemed appropriate. 
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MONITORING METHODS 

The archaeological monitor will closely observe excavations and examine soils as they 
are removed. After excavations, trench faces will be examined for cultural material and 
subsurface features, as will postholes as possible (the depth of visual observation may be 
impeded by the diameter of the posthole). If any archaeological materials are encountered 
during the monitoring of ground-disturbing activities, work will be stopped immediately in that 
area and the monitoring archaeologist will investigate the nature of the discovery. Photographs 
of excavations and the stratigraphic sequences will be documented and included in the report 
even if no historically significant sites are documented during the field work. 

The archaeological monitor will compile daily monitoring logs. These logs will minimally 
include a description of daily activities, sites or features recorded, personnel on-site, and 
problems encountered and corrective action taken.  Monthly reports will be filed with the SHPD 
detailing any new sites or features identified, if necessary and appropriate.  

TREATMENT OF HISTORIC SITES AND DEPOSITS 

If an intact cultural layer, living surface, structural components (e.g., foundations), 
archaeological subsurface features (e.g., hearths, pits, postholes, etc.), artifacts, charcoal or 
midden deposits or trash pits are encountered, then the following actions will be taken: 

 Selected, sorted charcoal samples will be collected for the possibility of 
radiocarbon analysis (particularly if the charcoal appears in a prehistoric 
context). 

 Bulk samples of midden (faunal/floral material) if present will be collected. 

 All prehistoric artifacts will be collected. 

 All historic artifacts will be collected unless large trash or refuse pits are 
encountered, in which case a representative sample of diagnostic artifacts will 
be collected, such as bottle and ceramic bases containing maker’s marks. 

 Standard documentation will be carried out, including to-scale maps, profiles, 
photographs, detailed soil and provenience descriptions, and interpretation. 

TREATMENT OF HUMAN REMAINS 

If human remains are identified, work will immediately stop in that locale, and the 
SHPD/Department of Land and Natural Resources (DLNR) will be notified immediately of the 
find. No further work will take place in that locale—including screening of back dirt, cleaning 
and/or excavation of the burial area, or exploratory work of any kind—unless explicitly requested 
by the SHPD. 

Any human skeletal remains identified during monitoring shall be treated as an 
inadvertent discovery and be dealt with in accordance with Chapter 6E-43 of the Hawaii 
Revised Statutes (HRS) and HAR § 13-300-40. The SHPD/DLNR, in consultation with the 
Kauaʻi County Honolulu and the Kauaʻi Island Burial Council (KIBC), will determine whether to 
preserve in place or relocate. If SHPD makes a determination for removal of the human 
remains, the consulting archaeologist will remove and treat the human remains in accordance 
with HAR § 13-300-40.  
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LABORATORY WORK 

Laboratory work will be conducted in accordance with HAR Chapter 13-279 and will 
follow the SHPD Rules Governing Standards for Archaeological Monitoring Studies and Reports 
(HAR § 13-279-4). Artifacts will be cataloged and analyzed, along with any samples of midden 
materials that have been collected. Charcoal and other datable materials will be submitted for 
dating analysis, provided samples were collected in situ from prehistoric contexts that show no 
signs of intermixing with historic materials; e.g., charcoal obtained from distinct fire features in 
solely pre-Contact deposits.  

REPORT PREPARATION 

Following completion of fieldwork, an end of field report and a draft Archaeological 
Monitoring Report compliant with HAR Chapter 13-279 will be prepared and submitted to the 
SHPD/DLNR for review. The consulting archaeological firm will submit a final report after 
receiving any comments on the draft report. Should burials and/or human remains be identified, 
other letters, memos, and/or reports may be requested by the SHPD, and will be provided in 
accordance with applicable statutes and regulations, and as contractual obligations permit. 

DISPOSITION OF MATERIALS 

All field records, maps, photographs, and related documents and archaeological 
materials will be temporarily curated at the consulting archaeologist’s firm or with the landowner 
for curation. Final disposition of these records and related materials will be determined in 
consultation with the Kauaʻi County and the SHPD.  

SUMMARY  

This Addendum to the Archaeological Monitoring Plan in Support of Improvements to the 
Western Portion of the Mānā Drag Racing Strip in Kekaha, Waimea Ahupua‘a, Kona District, 
Island of Kaua‘i (Walden and Collins 2013) addresses archaeological monitoring for proposed 
lighting improvements. Ground-disturbing activities include excavations for utility poles, light 
poles, electrical conduit and ductlines, electrical pull boxes/handholes, and excavations for a 
pad-mounted XFMR and a switchboard. These activities are within the boundaries of the AIS 
carried out in 2015 (Clark et al. 2015) and within the project area boundaries covered in the 
SHPD-approved AMP (Walden and Collins 2013). Anticipated findings are consistent with those 
described in the AMP, which include pre-Contact and/or historic subsurface cultural deposits, 
including human burials. 

 

Please contact me by email at steve.clark@pcsihawaii.com, or by phone at 222-0407 if 
you have any questions or concerns. 

 
Sincerely, 
 
 
 
Stephan D. Clark 
Manager, Cultural Resources 
Pacific Consulting Services, Inc. 
Honolulu 
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Figure 4. Locations of Utility Pole Excavations Requiring Archaeological Monitoring. 

Excavation for Utility Pole Requiring Archaeological Monitoring 



 

Figure 5. Locations of Lighting Excavations Requiring Archaeological Monitoring. 

Excavation for Electrical Trench and Electrical Handholes Requiring Archaeological Monitoring 
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Figure 6. Locations of Lighting Excavations Requiring Archaeological Monitoring. 

Excavation for Electrical Trench and Electrical Handholes Requiring Archaeological Monitoring 



 

Figure 7. Locations of Lighting Excavations Requiring Archaeological Monitoring. 

Electrical Handhole and Trench Excavation 

Light Pole Excavation 

Activities Requiring Archaeological Monitoring 



 

Figure 8. Locations of Lighting Excavations Requiring Archaeological Monitoring. 

Electrical Handhole and Trench Excavation 

Light Pole Excavation 

Activities Requiring Archaeological Monitoring 



Figure 9. Locations of Lighting and Pad Excavations Requiring Archaeological Monitoring. 

Electrical Trench and Handhole Excavation 

Light Pole Excavation 

Pad Excavation 

Activities Requiring Archaeological Monitoring 



 

Figure 10. Locations of Lighting Excavations Requiring Archaeological Monitoring. 

Electrical Trench and Handhole Excavation 

Light Pole Excavation 

Activities Requiring Archaeological Monitoring 



 

Figure 11. Locations of Lighting Excavations Requiring Archaeological Monitoring. 

Electrical Trench and Handhole Excavation 

Light Pole Excavation 

Activities Requiring Archaeological Monitoring 



 

Figure 12. Locations of Lighting Excavations Requiring Archaeological Monitoring. 

Electrical Trench and Handhole Excavation 

Light Pole Excavation 

Activities Requiring Archaeological Monitoring 
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APPENDIX J 
ALTERNATIVE COST ESTIMATES



Alternative Cost Estimte
Preferred Alternative (Overhead Elecrical Line)

DESCRIPTION QTY UNIT PRICE TOTAL
Wire and installation 4826.35 LF $50.00 $241,317.50
Utility Pole Installation 25 ea $5,000.00 $125,000.00
Undergroudn Service Fee 1 ea $40,000.00 $40,000.00
Transofrmer Pad 1 ea $3,500.00 $3,500.00
Transformer Equipment and Setup 1 ea $30,000.00 $30,000.00

Total $439,817.50



Alternative Cost Estimate
Buried Electrical Line Alternative

DESCRIPTION QTY UNIT PRICE TOTAL
Pole Riser 1 ea $2,500.00 $2,500.00
2 ‐ 2" Conduit encased in Concrete 4826.35 LF $250.00 $1,206,587.50
Excavation and Backfill for Electrical Work (not including fill material) 1072.522 cy $300.00 $321,756.67
Structural Fill 804.3917 cy $200.00 $160,878.33
Undergroudn Service Fee 1 ea $40,000.00 $40,000.00
Transofrmer Pad 1 ea $3,500.00 $3,500.00
Transformer Equipment and Setup 1 ea $30,000.00 $30,000.00

Total $1,765,222.50



Alternative Cost Estimate
Install Permanent Generators

DESCRIPTION QTY UNIT PRICE TOTAL
Generator (Diesel with incorporated fuel tank) 1 ea $100,000.00 $100,000.00
Equipment Pad and Housing 1 ea $200,000.00 $200,000.00
Generator Servicing 12 month $2,500.00 $30,000.00

Total $330,000.00
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APPENDIX K 
PRE-ASSESSMENT CONSULTATION



 

1622 Kanakanui Street • Honolulu, Hawaii 96817 
(808) 596-7790 • tlcghawaii.com 

 

 
 
 
 
Kristi Young, Deputy Field Supervisor 
U.S. Department of the Interior 
Fish & Wildlife Service 
Pacific Islands Fish and Wildlife Office 
300 Ala Moana Blvd. 
Honolulu, Hawaii 96850 
 
Subject: Pre-Consultation for Environmental Assessment 

Proposed Mana Drag Race Strip Electrical and Lighting Upgrades Project 
Tax Map Keys (4) 1-2-002: 036 & 040 
Kekaha, Kauai, Hawaii 

 
Dear Ms. Young, 
 
On behalf of the State Department of Land and Natural Resources (DLNR), Engineering 
Division, we wish to inform you that the DLNR plans construction of electrical and lighting 
upgrades at the Mana Drag Race Strip in Kekaha, Kauai (see enclosed Figures 1 and 2). The 
facility is located on State land, and is operated by the Garden Isle Racing Association (GIRA). 
The Mana Drag Race Strip provides a gathering place where racing enthusiasts may safely race 
motorcycles, dragsters, and muscle and sport cars in an organized forum.  
 
The State funded project proposes to bring power and lighting to the Mana Drag Race Strip. To 
do this, the Kauai Island Utility Commission (KIUC) will bring power to the track from Kuhio 
Highway along an access road and install a new pad mounted transformer. New stadium-type 
lighting will be installed along the south side (makai) of the Mana Drag Race Strip to illuminate 
the track. Figure 3 shows the proposed improvements.  
 
This work will include the installation of approximately 26 utility poles and overhead power lines 
along the west side of the access road, and along the north side (mauka) of the Mana Drag 
Race Strip for approximately half the length of the track. The utility poles will be installed every 
150 to 200 feet.  
 
A total of 18 light poles (for overhead stadium-type lights) will be installed along the makai side 
of the race track, with associated underground electrical conduits between the light poles. The 
light poles will be installed every 150 to 200 feet. Approximately 2,250 linear feet of subsurface 
electrical conduit will be installed between the light poles, parallel to the race track. Trenches for 
the electrical conduit will be approximately 2 feet deep. The proposed light fixtures will be 
downcast to mitigate potential effects on shorebirds. 
 
In addition to the utility poles, light poles, and underground electrical conduit trenches, 
approximately 125 linear feet of concrete duct bank will cross the track on the west end of the 
Mana Drag Race Strip near the burnout box. Trenches for the installation of electrical pull 
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boxes/handholes and a pad mounted transformer will also be provided for the installation of the 
electrical lighting system.  
 
An Environmental Assessment (EA) will be prepared for this project pursuant to Chapter 343, 
Hawaii Revised Statutes. We are currently soliciting comments you may have regarding the 
proposed project for inclusion in the forthcoming EA. If you wish to provide preliminary input on 
the project at this time or be a consulted party while the EA is being prepared, please review the 
enclosed figures and submit your written comments to the address below by December 31, 
2014.  
 

Please send comments to:  

Kyle Kaneshiro, P.E. LEED AP, Principal 
The Limtiaco Consulting Group 
1622 Kanakanui Street 
Honolulu, HI  96817 
 

 

 
Thank you for your interest and participation in the environmental review process. You will be 
notified when the Draft EA is completed and available for public review. Should you have any 
questions, please contact me at (808) 596-7790. 
 
Best regards, 
The Limtiaco Consulting Group, Inc. 

 
Kyle H. Kaneshiro, P.E., LEED AP 
Principal 
kyle@tlcghawaii.com 
 
Enc(s) 
cc: Adrian Chang, DLNRS
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APPENDIX L 
DRAFT ENVIRONMENTAL ASSESSMENT CONSULTATION











































DAVm Y. 1GE
GOVERNOR OF HAWAII

vg^^.

SUZANNE D. CASE
CHAIRPERSON

BOARD OF LAND AND NATURAL RESOURCES
COMMISSION ON WATER RESOURCE

MANAGEMENT

•%S^,i^
STATE OF HAWAII

DEPARTMENT OF LAND AND NATURAL RESOURCES
LAND DIVISION

POST OFFICE BOX 621
HONOLULU. HAWAII 96809

August 5, 2015

via email: kyle(%tlcghawaii.com

The Limtiaco Consulting Group, Inc.

Attention: Kyle Kaneshiro, Principal
1622 Kanakanui Street

Honolulu, Hawaii 96817

Dear Mr. Kaneshiro,

SUBJECT: Draft Environmental Assessment for the Mana Drag Race Strip Electrical and

Lighting Upgrades Project

Thank you for the opportunity to review and comment on the subject matter. The
Department of Land and Natural Resources' (DLNR) Land Division distributed or made available a

copy of your report pertaining to the subject matter to DLNR Divisions for their review and
comments.

At this time, enclosed are comments from (1) Land Division - Kauai District; (2) Division

of Forestry & Wildlife; (3) Engineering Division; (4) Division of Boating & Ocean Recreation; and
(5) Office of Conservation & Coastal Lands. No other comments were received as of our suspense

date. Should you have any questions, please feel free to call Supervising Land Agent Steve
Molmen at 587-0439. Thank you.

Sincerely,

Lussell Y. Tsuji
Land Administrator

Enclosure(s)
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TO:

STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES

LAND DIVISION

POST OFFICE BOX 621
HONOUILU. HAWAII 96809

July 14, 2015

MEMORANDUM

DLNR Agencies:
JC.Div, of Aquatic Resources
XDiv. of Boating & Ocean Recreation
_XEngineering Division
JCDiv. of Forestry & Wildlife

Div. of State Parks
.Commission on Water Resource Management

X Office of Conservation & Coastal Lands
X Land Division - Kauai District
X Historic Preservation

FROM: }^ /'"} ^dssell Y. Tsuji, Land Administrator
^ Draft Environmental Assessment for the Mana Drag Race Strip Electrical and Lighting

Upgrades Project
LOCATION: Tax Map Key (4) 1-2-002:036 and 040; Mana, Kauai, Hawaii
APPLICANT: Department of Land and Natural Resources, Engineering Division, by its consultant The

Limtiaco Consulting Group

Transmitted for your review and comment on the above-referenced document. We would appreciate your

comments on this document which can be found here:

1. Go to: https://SD01 .ld.dlnr.hawaii.gov/LD

2. Login: Usemame: LDWisitor Password: Opa$$word0 (first and last characters are zeros)
3. Click on: Requests for Comments

4. Click on the subject file "Draft Environmental Assessment for the Mana Drag Race Strip Electrical and
Lighting Upgrades Project", then click on "Files" and "Download a copy". (Any issues accessing the
document should be directed to Linda Kawakami at (808) 587-0371 or Linda.Kaw;ikami(a'hawaii.gov)

Please submit any comments by August 5, 2015. If no response is received by this date, we will assume your
agency has no comments. If you have any questions about this request, please contact Supervising Land Agent Steve
Molmen at (808) 587-0439. Thank you.

FROM:
SUBJECT:

Attachments 0<)
( )
( )

We have no objections.

We have no comments.

Comments are attached.

Signed:
Print Name:
Date:.

\W\^. Mll^AU
;U ^015
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FROM:
SUBJECT:

LOCATION:
APPLICANT:

STATE OF HAWAH
DEPARTMENT OF LAND AND NATURAL RESOURCES

LAND DWISION

POST OFFICE BOX 621
HONOUn.H. HAWAII 96809

July 14,2015

MEMORANDUM

DLNR Agencies:
_XDiv. of Aquatic Resources

JCDiv. of Boating & Ocean Recreation
JKEngineering Division
JCDiv. of Forestry & Wildlife
_Div, of State Parks

.Commission on Water Resource Management

JC.Office of Conservation & Coastal Lands
X_Land Division-Kauai District

JC.Historic Preservation

^/^}^t6ssell Y, Tsuji, Land Administrator
/^ Draft Eavironmental Assessment for the Mana Drag Race Strip Electrical and Lighting

Upgrades Project
Tax Map Key (4) 1-2-002:036 and 040; Mana, Kauai, Hawaii
Department of Land and Natural Resources, Engineering Division, by its consultant The
Limtiaco Consulting Group

Transmitted for your review and comment on the above-referenced document. We would appreciate your

comments on this document which can be found here:

1, Go to: httDs://sp01 .ld.dlnr.hawaii.eov/LD
2. Login: Usemame: LDV/isitor Password: Opa$$word0 (first and last characters are zeros)
3. Click on; Requests for Comments

4. Click on the subject file "Draft Environmental Assessment for the Mana Drag Race Strip Electrical and
Lighting Upgrades Project", then click on "FUes" and 'Download a copy". (Any issues accessmg the
document should be directed to Linda Kawakami at (808) 587-0371 or Linda.Kawakami®:liawaii.gov)

Please submit any comments by August 5, 2015. If no response is received by this date, we will assume your

agency has no comments. If you have any questions about this request, please contact Supervising Land Agent Steve

Molmen at (808) 587-0439. Thank you.

Attachments ( }
(
(/)

Signed;
Print Name:
Date:

We have no objections.

We have no comments.

Comments are attached.

\^w\^
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August 4,2015

TO: Russell Y. Tsuji, Land Administrator

FR: Galen K. Kawakami, Kauai Branch Manager

RE: Draft Environmental Assessment for the Mana Drag Race Strip Electrical and Lighting
Upgrades Project, Kekaha, Kauai, Hawai'i

We received your letter dated July 14, 2015 requesting for our comments on the DEA Electrical
and Lighting Upgrade Project at the Mana Drag Race Strip on the island of Kauai. Our
comments are below:

It should be noted that the Hawaiian goose (Branta sandvicensis) has been recently observed in
the Kekaha Agriculture Association lands on the mauka side of Kaumualii Highway 50.
Therefore, it is recommended that this species be added to Section 3-8 Flora and Fauna
Resources on page 3-11. Impacts and Mitigation measures would be the same as for the other
listed wildlife species on page 3-14, paragraph 3.

The Hawaiian hoary bat (Lasiums cinerus semotus) is noted in Section 3-8 on page 3-11,
however, it should also mention that the birthing and pup rearing season is from June to
September 15. They will use trees that are greater than 15 feet or 4.6 meters tall in height to raise
their young. If the cutting or removal of these trees greater than 15 feet tall is needed, it is
recommended that it be accomplished between September 16 and May 31. If trees must be cut
or removed within the birthing and pupping season, it is recommended that a survey be
conducted by a knowledgeable wildlife biologist.

If you have questions or require additionalinformation, please contact Mr. Thomas Ka'iakapu at
808-274-3433.A

Sincerely, /

C uaien js.. is.awaKami

Kauai Branch Manager



DAVTO Y. IGE
GOVERNOR OF HAWAII

•%eowis

^r'f^'.

SUZANNE D. CASE
CHAIRPERSON
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SUBJECT:

LOCATION:
APPLICANT:

STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES

LAND DIVISION

POST OFFICE BOX 621
HONOUJLT I. HAWAII 96S09

July 14, 2015

MEMORANDUM

DLNR Agencies:
JLDiv. of Aquatic Resources
_XDiv. of Boating & Ocean Recreation
JC.Engineering Division
JLDiv. of Forestry & Wildlife

_Div. of State Parks

.Commission on Water Resource Management

JXLOffice of Conservation & Coastal Lands
JXLand Division - Kauai District
JLHistoric Preservation

/^) Russell Y. Tsuji, Land Administrator

^ Draft Environmental Assessment for the Mana Drag Race Strip Electrical and Lighting

Upgrades Project
Tax Map Key (4) 1-2-002:036 and 040; Mana, Kauai, Hawaii
Department of Land and Natural Resources, Engineering Division, by its consultant The
Limtiaco Consulting Group

Transmitted for your review and comment on the above-referenced document. We would appreciate your

comments on this document which can be found here:

1. Go to: https://sp01 .ld.dlnr.hawaii.eov/LD

2. Login: Usemame: LDWisitor Password: Opa$$word0 (first and last characters are zeros)
3. Click on: Requests for Comments
4. Click on the subject file "Draft Environmental Assessment for the M;ana Drag Race Strip Electrical and

Lighting Upgrades Project", then click on "Files" and "Download a copy". (Any issues accessing the
document should be directed to Linda Kawakami at (808) 587-0371 or Linda. Kawakami@.hawaii.gov)

Please submit any comments by August 5, 2015. If no response is received by this date, we will assume your
agency has no comments. If you have any questions about this request, please contact Supervising Land Agent Steve
Molmen at (808) 587-0439. Thank you.

Attachments

3<Ui''hbn?l

We have no objections.

Signed:
Print Na:
Date:.

.1^ ///^Cwty ^flNing, OiitKflStnw-
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TO:

STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES

LAND DIVISION

POST OFFICE BOX 621
HONOLULU. HAWAII 96809

July 14,2015

MEMORANDUM

DLNR Agencies:
JCDiv. of Aquatic Resources
JCDiv. of Boating & Ocean Recreation
^.Engineering Division
JLDiv. of Forestry & Wildlife

_Div. of State Parks

_Commission on Water Resource Management

J^Office of Conservation & Coastal Lands
_XLand Division - Kauai District
JCHistoric Preservation

/'") Ji^ssell Y. Tsuji, Land Administrator

/ Draft Environmental Assessment for the Mana Drag Race Strip Electrical and Lighting

Upgrades Project
LOCATION: Tax Map Key (4) 1-2-002:036 and 040; Mana, Kauai, Hawaii
APPLICANT: Department of Land and Natural Resources, Engineering Division, by its consultant The

Limtiaco Consulting Group

Transmitted for your review and comment on the above-referenced document. We would appreciate your

comments on this document which can be found here:

1. Go to: httDs://SD01.1d.dlnr.hawaii.eov/LD

2. Login: Usemame: LDWisitor Password: Opa$$word0 (first and last characters are zeros)
3. Click on: Requests for Comments

4. Click on the subject file "Draft Environmental Assessment for the Mana Drag Race Strip Electrical and
Lighting Upgrades Project", then click on "Files" and "Download a copy". (Any issues accessing the
document should be directed to Linda Kawakami at (808) 587-0371 or Linda.Kawakami^hawaii.gov)

Please submit any comments by August 5, 2015. If no response is received by this date, we will assume your
agency has no comments. If you have any questions about this request, please contact Supervising Land Agent Steve

Molmen at (808) 587-0439. Thanlc you.

FROM:
SUBIECT:

Attachments ( )
(^-)
( )

Signed:
Print Name:
Date:.

We have no objections.

We have no comments.

Comments are attachsd.

-f"//.^y ^' ^ ^ ^7
•7^

-?.7.

JUL15'15PH H02BOR H;.H
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OFHCF O? ^O-JSER'/ATiCff
. AND CO/'?TAL LANDS

STATE OF HAWAII 20j5 Juu 5 A ^ 5U
DEPARTMENT OF LAND AND NATURAL RESOURCES

LAND DIVISION DE F T. Ci- LAHQ A
NATURAL RCSOuRCES

POST OFFICE BOX 621 STATI GF ;:A'A'AII
HONOLULU. HAWATT 96809

July 14, 2015

MEMORANDUM

DLNR Agencies:
JCDiv. of Aquatic Resources
_XDiv. of Boating & Ocean Recreation

_XEngineering Division
JCDiv. of Forestry & Wildlife
_Div. of State Parks :

^Commission on Water Resource Management

JLOffice of Conservation & Coastal Lands
JXLand Division - Kauai District
JXJffistoric Preservation

SUZANNE D. CASE
CH.-URPERSON

BOARD OF LAND AND NATURAL RESOURCES
COMMISSION ON WATER RESOURCE

, . ,-. MANAGEMENT

c-'

/'} Russell Y, Tsuji, Land Administrator

^ Draft Environmental Assessment for the Mana Drag Race Strip Electrical and Lighting

Upgrades Project
LOCATION: Tax Map Key (4) 1-2-002:036 and 040; Mana, Kauai, Hawaii
APPLICANT: Department of Land and Natural Resources, Engineering Division, by its consultant The

Limtiaco Consulting Group

Transmitted for your review and comment on the above-referenced document. We would appreciate your

comments on this document which can be found here:

1. Go to: https://sp01 .Id.dlnr.hawaiLfiov/LD
2. Login: Usemame: LDWisitor Password: Opa$$word0 (first and last characters are zeros)
3. Click on: Requests for Comments
4. Click on the subject file "Draft Environmental Assessment for the Mana Drag Race Strip Electrical and

Lighting Upgrades Project", then click on "Files" and "Download a copy". (Any issues accessing the
document should be directed to Linda Kawakami at (808) 587-0371 or Linda.K.awakamitaihawaii.gov')

Please submit any comments by August 5, 2015. If no response is received by this date, we will assume your
agency has no comments. If you have any questions about this request, please contact Supervising Land Agent Steve

Molmen at (808) 587-0439. Thank you.

Attachments ( )

^
We have no objections.
We have no comments.

Comments are attached.

Signed:
Print Name7
Date:.
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REF: OCCL: AJR

STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES

OFFICE OF CONSERVATION AND COASTAL LANDS
POST OFFICE BOX 621

HONOLULU, HAWAII 96809

MEMORANDUM

SUZANNE D. CASE
L'HAIRPLKSON

BOAR!) OF [AND AND NATURAL RFSOURCFS
COMMISSION ON WATER RFSOURCR MANAG^MKNT

KEKOA KALUHIWA
HRST nLPLTI-Y

W. ROY HARDY
ACTING DH'IJTY DIRI^'TOR - WAT1:R

AQUATIC RFSOURCFS
I]()/VIiNnANnf)C[-ANI<.I;CRFATI()N

Hl)It[-'AlJOFCnNVl:Y/\NC;rs
COMMISSION ON WATL7R RI-KOURCT MANACii'-MPlsTr

CONSI'kVATION ANDCOASTAL [ ANL1S
CONSLRVATION AND IU--SOlfti.CI;S ?I''<.)RCI;MI^rr

FNGINmUNG
FORKSTRY AND WII.DLIH-
HISTORIC PRL'SI:RVAH()N

KA1KX)LAWE ISLAND RLSLRV1; COMMISSION
LAND

SIAH: PARKS

TO:

FROM:

RE:

Russell Y. Tsuji, Administrator
DLNR - Land Division

Samuel J. Lemmo, Administrator

DLNR - Office of Conservation and Coasted Lands

CORVKA-16-10

/1 \ 2015

'fffi^-

DRAFT ENVIRONMENTAL ASSESSMENT FOR THE MANA DRAG STRIP ELECTRICAL
AND LIGHTING UPGRADES PROJECT

Mana, Waimea District, Island ofKaua'i

TMKs: (4) 1-2-002:036 & 040

Dear Mr. Tsuji,

The Office of Conservation and Coastal Lands (OCCL) is in receipt of your memorandum dated

July 15, 2015 regarding a Draft Enviromnental Assessment (DEA) for a proposed upgrade to the

existing Mana Drag Strip. For reference the majority of the project area is located within the State
Land Use (SLU) Conservation District Limited Subzone.

A more complete "Alternatives Analysis" needs to be included in the EA. The alternatives that

should be discussed in detail are:

7. Improving the use of portable generators, or permanent generators; and

2. The use ofundergroimd titility conduits instead of overhead Imes/power poles.

If you have any questions regarding this correspondence please contact Alex J. Roy, M.Sc. of our
Office of Conservation and Coastal Lands staff at 808-587-0316.

Thank you.

CC: KDLO
DOFAW
County' ofKaiia 'i - Pkmnmg Depcirtment

DAR
Engineering
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Photo 1: Approximate Location of Future Scoreboard 1 

 

 

Photo 2: Approximate Location of Future Scoreboard 2
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Photo 3: Approximate Location of Future Scoreboard 1 
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Phone: 1-800-325-8766 or 605-692-0200 Fax: 605-697-4746
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The DR-3682 outdoor LED drag racing display alternates between showing speed in miles per hour (MPH) and elapsed time (ET).  
The DR-3683 has a DR-3682 as the bottom section, which always shows speed, along with a top section to show elapsed time. 
Optional win light may be mounted underneath or on top of display to show a true win (amber) or a foul (red). Displays are 
typically sold in pairs to go on either side of the drag strip. Displays shown with red PanaView® digits. Beam size and placement 
for illustrative purposes only. 

MODEL DIMENSIONS UNCRATED WEIGHT 100-240 VAC POWER
DR-3682 
(MPH/ET)

4'-0" H x 16'-0" W x 8" D
(1.22 m, 4.88 m, 203 mm) 175 lb (79 kg)

600 Watts Max, 6 Amps
DR-3683 

(MPH + ET)
8'-0" H x 16'-0" W x 8" D
(2.44 m, 4.88 m, 203 mm) 350 lb (159 kg)

Optional  
Win Light

8" H x 1'-6.5" W x 5.5" D
(203 mm, 470 mm, 140 mm) 10 lb (4.5 kg) (Power from display)

Note: Total height shown for DR-3683 does not include a space between the displays, which can be up to 2'-0" (610 mm).

CONSTRUCTION
Alcoa aluminum alloy 5052 for excellent corrosion resistance

PRODUCT SAFETY APPROVAL
ETL listed to UL 48, tested to CSA standards, and CE labeled

OPERATING TEMPERATURES
• Display: -22° to 122° Fahrenheit (-30° to 50° Celsius)
• Console: 32° to 130° Fahrenheit (0° to 54° Celsius)

DIGITS & INDICATORS
• All digits are 36" (914 mm) high. All decimals and 

optional win light indicators are 4" (102 mm) in diameter.
• Select all red or all amber LED digits. Optional win light 

includes one red and one amber indicator. 
• Display features robust weather-sealed digits  

(see DD2495646).
• Digits may be dimmed for night viewing.

DISPLAY COLOR
Choose from 150+ colors (from Martin Senour® paint book) 
at no additional cost.

DAKTRONICS DR-3683 PRODUCT SPECIFICATIONS

DR-3683

DR-3682

DAKTRONICS

Optional Win Light

SAMPLE

http://www.daktronics.com/Web%20Documents/HSPR-Documents/DD2495646.pdf


WWW.DAKTRONICS.COM  E-MAIL: SALES@DAKTRONICS.COM
All Sport® and PanaView® are trademarks of Daktronics, Inc.
Martin Senour® is a registered trademark of its owner. 
DD2910658  042815  Page 2 of 6  Copyright © 2014-2015 Daktronics, Inc.

CONTROL CONSOLE CONTROL OPTIONS

All Sport® 5100

Wired (standard): One-pair shielded cable of 22 AWG minimum is required. A cover plate with 
mounted connector and standard 2" x 4" x 2" (51 mm x 102 mm x 51 mm) outlet box is provided.  
Connector mates with signal cable from control console.

Wireless (optional): 2.4 GHz spread spectrum radio features 64 non-interfering channels and 8 
broadcast groups (see SL-04370).

DAKTRONICS DR-3683 PRODUCT SPECIFICATIONS

MOUNTING
Hardware to mount display on two beams is included; 
hardware for more beams is at additional cost. Standard 
mounting uses I-beam clamps. Optional mounting method 
using angle brackets is also offered; maximum beam  
width is 12" (305 mm) and maximum beam depth is 22" 
(559 mm). Refer to attached drawings for more information 
on mounting methods.

SERVICE ACCESS
Digit panels and electronics are serviced from the front  
of the display.

GENERAL INFORMATION
100% solid state electronics are housed in an all  
aluminum cabinet. Display is shipped in one or  
two sections. Specifications and pricing are subject to  
change without notice.

OPTIONS & ACCESSORIES
• Win light
• Optional angle bracket mounting method
• Advertising/identification panels
• Decorative accents
• Electronic message centers and video displays in  

multiple sizes

ADVERTISING/IDENTIFICATION PANELS
Backlit & Non-Backlit:

1'-6" H x 16'-0" W (457 mm, 4.88 m)
2'-0" H x 16'-0" W (610 mm, 4.88 m)
2'-6" H x 16'-0" W (762 mm, 4.88 m)

For additional non-backlit panel sizes, see SL-03761. 

FOR ADDITIONAL INFORMATION
• Installation Specifications: DWG-1157188 (attached)
• Standard I-beam Mounting: DWG-1052565 (attached)
• Optional Pole Mounting: DWG-1048184 (attached)
• Component Locations: DWG-1107413 (attached)

SAMPLE

http://www.daktronics.com/Web%20Documents/HSPR-Documents/SL04370.pdf
http://www.daktronics.com/Web%20Documents/HSPR-Documents/SL03761.pdf


DATE:REV BY:

DATE:REV BY:
01 23 JUL 14 TJT

UPDATED CLAMPS IN REAR AND SIDE VIEWS AND
ADDED 170 MPH WIND SPEC COLUMN
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 DAKTRONICS, INC. THE CONCEPTS EXPRESSED AND DETAILS SHOWN ON
THIS DRAWING ARE CONFIDENTIAL AND PROPRIETARY.
DO NOT REPRODUCE BY ANY MEANS WITHOUT THE
EXPRESSED WRITTEN CONSENT OF DAKTRONICS, INC.
       COPYRIGHT 2013 DAKTRONICS, INC.

BROOKINGS, SD  57006

DO NOT SCALE DRAWING

PROJ: OUTDOOR SCOREBOARD
TITLE: P1647; I-BEAM CLAMP MOUNTING
DESIGN: MCARSRU DRAWN: MCARSRU DATE: 06-JAN-14
SCALE: 1/8

SHEET: REV JOB NO: FUNC-TYPE-SIZE 10525651 OF 1 04 P 1647 E - 07 - A
REV
01

DATE:
21 FEB 12 CHANGED ROCKER TO I-BEAM 

BY:
KDD

REV
02

DATE:
07 MAR 12 ADDED STADNARD MOUNTING METHOD NOTES

BY:
KDD

REV
03

DATE:
23 OCT 13

CHANGED BOLT TORQUE FROM
 30 FT-LB TO 40 FT-LB

PER EC-12382

BY:
NJM

REV
04

DATE:
6 JAN 14

ADDED ALLOWABLE TENSION 
AND SHEAR CAPACITY DETAILS

BY:
JAVA

MOUNTING INSTRUCTIONS:
1.  PLACE SPRING NUTS INTO SCOREBOARD
    CHANNEL IN APPROXIMATE LOCATION OF
    VERTICAL BEAMS
2.  LIFT SCOREBOARD INTO POSITION
3.  MAKE SURE THE 1/2-13 BOLTS ARE AS
    CLOSE TO THE I-BEAM FLANGES AS POSSIBLE
4.  WHEN SCOREBOARD IS ADJUSTED TO
    FINAL DESIRED POSITION, TIGHTEN 
    BOLTS FIRMLY
5. IF FLANGE THICKNESS IS MORE THAN 3/4"
    THICK LONGER BOLTS WILL BE REQUIRED
    AT THE CUSTOMER'S EXPENSE.

STANDARD MOUNTING METHOD

ALLOWABLE CAPACITY PER EACH CLAMP:
SHEAR = 160 LBS

TENSION = 2300 LBS
 

SHEAR AND TENSION LOAD
DIRECTION ARE AS INDICATED ON

REAR ISOMETRIC VIEW

TENSION

SHEAR-X

SHEAR-Y

TOP VIEW

VERTICAL BEAM - FLANGE THICKNESS MUST BE 1/4" - 3/4"

1/2-13 X 3.000 BOLT - BOLT THREAD MUST ENGAGE ENTIRE DEPTH
OF SPRING NUT. BOLT MUST BE TIGHTENED TO 40FT-LB TORQUE

1/2" LOCK WASHER

1/2" FLAT WASHER

I-BEAM CLAMP - ASSURE CLAMP IS TIGHTLY ENGAGED
TO I-BEAM AND NUT

SPRING NUT

SCOREBOARD

FRONT OF SCOREBOARD

EXPLODED REAR ISOMETRIC VIEW

SPRING NUT
***CRITICAL***
MAKE SURE SPRING NUT
IS TURNED TO VERTICAL
POSITION INSIDE
SCOREBOARD CHANNEL

I-BEAM CLAMP
1/2" FLAT WASHER

1/2" LOCK WASHER

1/2-13 X 3.000 BOLT

SAMPLE



 DAKTRONICS, INC. THE CONCEPTS EXPRESSED AND DETAILS SHOWN ON
THIS DRAWING ARE CONFIDENTIAL AND PROPRIETARY.
DO NOT REPRODUCE BY ANY MEANS WITHOUT THE
EXPRESSED WRITTEN CONSENT OF DAKTRONICS, INC.
       COPYRIGHT 2010 DAKTRONICS, INC.

BROOKINGS, SD  57006

DO NOT SCALE DRAWING

PROJ: OUTDOOR SCOREBOARDS
TITLE: P1647; POLE MOUNTING OPTIONS
DESIGN: DOPPELT DRAWN: DOPPELT DATE: 22 MAR 11
SCALE: 1/5

SHEET: REV JOB NO: FUNC-TYPE-SIZE 10481841 OF 1 03 P1647 E - 10 - A
REV
01

DATE:
06 OCT 11

REPLACED VERTICAL I-BEAM
WITH 6" X 6" SQUARE TUBE 

BY:
JAVA

REV
02

DATE:
20 SEP 12

REMOVED CHAMFER FROM 0M-133259 
PER EC-7114

BY:
LMG

REV
03

DATE:
3 JULY 13

ADDED STRUCTURAL NOTE BY:
TTF

NOTES:
 - THREADED RODS RUN ALONG BOTH SIDES OF BEAM
 - RODS DO NOT PASS THROUGH THE FLANGES OF THE BEAM
 - NO DRILLING NECESSARY
 - MAKE SURE SPRING NUT IS PERPENDICULAR TO CHANNEL 
   OPENING ON SCOREBOARD

STRUCTURAL NOTES:
 - BOLT TORQUE:   30  FT-LB

SIDE VIEW

1/2" FLAT WASHER, 
LOCK WASHER, AND NUT

VERTICAL BEAM

1/2" THREADED ROD

SPRING NUT

SCOREBOARD

REAR MOUNTING ANGLE

TOP VIEW
SCALE  1/10

1/2" FLAT WASHER
LOCK WASHER, AND NUT

1/2" THREADED ROD

VERTICAL BEAM

FRONT OF DISPLAY

SPRING NUT

DISPLAY

REAR MOUNTING ANGLE

***CRITICAL***
MAKE SURE SPRING NUT 
IS TURNED TO VERTICAL 

POSITION INSIDE 
SCOREBOARD CHANNEL

REAR ISOMETRIC VIEW

EXTRA THREADED ROD 
CAN BE CUT OFF

SAMPLE
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KNOCKOUTS FOR 1/2" CONDUIT

SIGNAL OPTION ON THIS DRIVER
(WIRE, FIBER, OR RADIO)

= LED DRIVER NUMBER &
   LED DRIVER CONNECTOR
   WIRED TO THAT DIGIT.

= DIGIT SIZE

NOTES:
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1

36"

SECONDARY DRIVER (A2)

DR-3683-R/A
(BOTH BOARDS)

FRONT VIEW

A2-14H A2-6H

-BOTH DISPLAY SECTIONS
ABOVE SPECIFY LOCATIONS
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www.aldridgetraffic.com.au

A/N 10378A/N 10378

ATS Variable Message Sign B – is a trailer-mounted  
self-powered VMS board with remote messaging and radar 
speed display capabilities. The VMS can display multi-message 
full graphics in various font styles. It utilizes high brightness LED 
technology for superior visibility in all light conditions. 

FeatUres                                                                              

 » Fully Solar powered with backup battery                                                                                    

 » Designed to AS 4852.2-2009                                                                 

 » Rotatable mechanical tilt solar panels 

 » Full Matrix Display, 1 to 4 lines of text, graphics & animation

 » high Quality Amber LED display 

 » Non-glare UV polycarbonate screen

 » graphical programming interface for instant message preview 

 » hydraulic sign-lifting mechanism

 » Fully galvanized trailer

 » Lockable storage compartment

 » Matt black panel frame with reinforced front

 » Rotatable display sign panel

 » Automatic display dimming

controller and Programming

 » Multiple programming options: SMS, RS232 direct serial 
 connection, Mini PC with touch screen

 » Windows compatible programmer

 » Large storage: can store up to 100 pre-defined images  
 and individual messages with various page sizes 

optional extras

 » Radar includes fully integrated “Speed-Display” features

 » Mini-PC for on-site programming

 » Security Wheel Locks

Model tyPe b

display type (mm) LED Full Matrix

display size (mm) 2030 x 1400

display Viewing area (mm) 1830 x 1200

Pixel Matrix 48 x 28

size of leds (mm) 5

enclosure IP54, front access

batteries
2 x 12 Volt  
Deep-Cycle-200Ah

battery rating Voltage 12 Volts

solar Panels 2 x 75 watts

sPeciFications

PoWer

Variable Message sign 
VMs ‘b’ size

catalogUe no. descriPtion

AVMS-B ATS Variable Message Sign B 
Trailer STD 

AVMS-BC ATS Variable Message Sign B 
Trailer AS Compliant 

SAMPLE
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Aldridge Traffic Systems Ltd — Portable Roadside Technology

9

A/N 10378

ATS Variable Message Sign C – is a trailer-mounted self-
powered VMS board with remote messaging and radar speed 
display capabilities. The VMS can display multi-message full 
graphics in various font styles. It utilizes high brightness LED 
technology for superior visibility in all light conditions. 

FeatUres                                                                              

 » Fully Solar powered with backup battery                                                                                    

 » Designed to AS 4852.2-2009                                                                 

 » Rotatable mechanical tilt solar panels 

 » Full Matrix Display, 1 to 4 lines of text, graphics & animation

 » high Quality Amber LED display 

 » Non-glare UV polycarbonate screen

 » graphical programming interface for instant message preview 

 » hydraulic sign lifting mechanism

 » Fully galvanized trailer

 » Lockable storage compartment

 » Matt black panel frame with reinforced front

 » Rotatable display sign panel

 » Automatic display dimming

controller and Programming

 » Multiple programming options: SMS, RS232 direct serial   
 connection, Mini PC with touch screen

 » Windows compatible programmer

 » Large storage: can store up to 100 pre-defined images  
 and individual messages with various page sizes 

optional extras

 » Radar includes fully integrated “Speed-Display” features

 » Mini-PC for on-site programming

 » Security Wheel Locks

Model tyPe c

display type (mm) LED Full Matrix

display size (mm) 2700 x 1800

display Viewing area (mm) 2440 x 1600

Pixel Matrix 48 x 28

size of leds (mm) 5

enclosure IP54, front access

batteries
3 x 12 Volt  
Deep-Cycle-200Ah

battery rating Voltage 12 Volts

solar Panels 2 x 125 watts

sPeciFications

PoWer

 
VMs ‘c’ size

catalogUe no. descriPtion

AVMS-C ATS Variable Message Sign C 
Trailer STD 

AVMS-CC ATS Variable Message Sign C 
Trailer AS Compliant 

SAMPLE
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www.aldridgetraffic.com.au

A/N 10378

ATS Variable Message Sign C – is a trailer-mounted self 
powered VMS board with remote messaging and radar speed 
display capabilities. The VMS can display multi-message full 
graphics in various font styles. It utilizes high brightness LED 
technology for superior visibility in all light conditions. 

FeatUres                                                                              

 » Fully Solar powered with backup battery                                                                                    

 » Designed to AS 4852.2-2009                                                                 

 » Rotatable mechanical tilt solar panels 

 » Full Matrix Display, 1 to 4 lines of text, graphics & animation   
 and auto fit font

 » high Quality 5 colour LED display  
 (Yellow, Red, green, White, Blue) 

 » Non-glare UV polycarbonate screen

 » graphical programming interface for instant message preview 

 » hydraulic sign lifting mechanism

 » Fully galvanized trailer

 » Lockable storage compartment

 » Burnt orange panel frame with reinforced front

 » Rotatable display sign panel

 » Fault reporting

 » Automatic display dimming

 » Security locable wheels

controller and Programming

 » Multiple programming options: SMS, RS23, Mini PC    
 with touch screen, gPRS

 » Windows compatible programming

 » Large storage: can store over 100 predefined images  
 and individual messages with various page sizes 

optional extras

 » Radar includes fully integrated “Speed-Display” features

 » Mini-PC for on-site programming

Model tyPe c

display type (mm) LED Full Matrix 5 Colour

Visible approach speed 110 km/h

display Viewing area (mm) 2400 x 1600

Pixel Matrix 48 x 28 / 50mm Pitch

size of leds (mm) 5

enclosure IP65 front access

sPeciFications

batteries
4 x 12 Volt  
130Ah Maintenance Free

battery rating Voltage 12 Volts 

solar Panels 3 x 130W 12V

PoWer

Variable Message sign 
VMs ‘c’ size (coloUr)

catalogUe no. descriPtion

AVMS-C5 ATS Variable Message Sign C 5 
Colour Trailer STD

AVMS-C5C ATS Variable Message Sign C 5 
Colour Trailer AS Compliant

SAMPLE













DAVID Y. IGE
GOVERNOR OF HAWAII

SUZANNE D. CASE
CHAIRPERSON

BOARD OF LAND AND NATURAL RESOURCES
COMMISSION ON WATER RESOURCE

MANAGEMENT

•%5^^i'
STATE OF HAWAII

DEPARTMENT OF LAND AND NATURAL RESOURCES
LAND DIVISION

POST OFFICE BOX 621
HONOLULU- HAWAII 96S09

November 12, 2015

via email: kyle(%tlcghawaii.com

The Limtiaco Consulting Group, Inc.
Attention: Kyle Kaneshiro, Principal

1622 Kanakanui Street

Honolulu, Hawaii 96817

Dear Mr. Kaneshiro,

SUBJECT: Environmental Assessment Consultation for Proposed Mana Drag Race Strip

Electrical and Lighting Upgrades Project, Addition ofScoreboard to Final
Environmental Assessment

Thank you for the opportunity to review and comment on the subject matter. The
Department of Land and Natural Resources' (DLNR) Land Division distributed or made available a

copy of your report pertaining to the subject matter to DLNR Divisions for their review and

comments.

At this time, enclosed are comments from (1) Land Division - Kauai District; (2) Division

of Boating & Ocean Recreation; (3) Division of Aquatic Resources; and (4) Engineering Division.

No other comments were received as of our suspense date. Should you have any questions, please
feel free to call Super/ising Land Agent Steve Molmen at 587-0439. Thank you.

Sincerely,
/

,/

/

Russell Y. Tsuji
Land Administrator

Enclosure(s)



DAVID Y. IGE
GOVERNOR OF HAWAII

tt\d and

SUZANNE D. CASE
CHAIRPERSON

BOARD OF LAND AND NATURAL RESOURCES
COMMISSION ON WATER RESOURCE

MANAGEMENT

-%(?S7H^

TO:

FROM:
SUBJECT:

LOCATION:
APPLICANT:

y

STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES

LAND DIVISION

POST OFFICE BOX 621
HONOLULU. HAWAII 96809

October 21, 2015

MEMORANDUM

DLNR Agencies:
JCDiv. of Aquatic Resources

_X_Div. of Boating & Ocean Recreation

JCEngineermg Division
JCDiv. of Forestry & Wildlife

_Div. of State Parks

^Commission on Water Resource Management

JLOffice of Conservation & Coastal Lands
JLLand Division - Kauai Dista-ict
JCHistoric Preservation

[/^
Russell Y. Tsuji, Land Administrator
Environmental Assessment Consultation for Proposed Mana Drag Race Strip Electrical and
Lighting Upgrades Project, Addition ofScoreboard to Final Environmental Assessment
Tax. Map Keys (4) 1-2-002: 036 and 040; Kekaha, Kauai, Hawaii
Department of Land and Natural Resources, Engineering Division, by its consultant The
Limtiaco Consulting Group

Transmitted for your review and comment on the above-referenced document. We would appreciate your

comments on this document which can be found here:

1. Go to: https://sp01 .ld.dlnr.hawaii.gov/LD

2. Login: Usemame: LDWisitor Password: Opa$$word0 (first and last characters are zeros)

3. Click on: Requests for Comments

4. Click on the subject file "Environmental Assessment Consultation for Proposed Mana Drag Race Strip
Electrical and Lighting Upgrades Project, Addition of Scoreboard to Final Environmental Assessment",
then click on "Files" and "Download a copy". (Any issues accessing the document should be directed to

Linda Kawakami at (808) 587-0371 orLinda.K.awakami(a';hawaii.gov')

Please submit any comments by November 9, 2015. If no response is received by this date, we will assume

your agency has no comments. If you have any questions about this request, please contact Supervising Land Agent

Steve Molmen at (808) 587-0439. Thank you.

Attachments (/) We have no obj ections.
( ) We have no comments.

( ) Comments are attached.

Signed:
Print Name: ^AA(L\>|^^^ ^IKASA
Date: tW V=t s^lg'



DAVID Y. IGE
GOVERNOR OF HAWAII

and and

• t̂eofW

TO:

SUZANNE D. CASE
CHAIRPERSON

BOARD OF LAND AND NATURAL RESOURCES
COMMISSION ON WATER RESOURCE

MANAGEMENT

FROM:
SUBIECT:

LOCATION:
APPLICANT:

Y

STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES

LAND DIVISION

POST OFFICE BOX 621
HONOLUU I. HAWAII 96809

October 21,2015

MEMORANDUM

DLNR Agencies:
_XDiv. of Aquatic Resources

JXDiv. of Boating & Ocean Recreation
^Engineering Division
JCDiv. of Forestry & Wildlife

Div. of State Parks

^Commission on Water Resource Management

X Office of Conservation & Coastal Lands
X Land Division - Kauai District
X Historic Preservation

\/^
Russell Y. Tsuji, Land Administrator
Environmental Assessment Consultation for Proposed Mana Drag Race Stop Electrical and
Lighting Upgrades Project, Addition ofScoreboard to Final Environmental Assessment
Tax. Map Keys (4) 1-2-002: 036 and 040; Kekaha, Kauai, Hawaii
Department of Land and Natural Resources, Engineering Division, by its consultant The
Limtiaco Consulting Group

Transmitted for your review and comment on the above-referenced document. We would appreciate your

comments on this document which can be found here:

1. Go to: https://SD01.1d.dlnr.hawaii.eov/LD

2. Login: Usemame: LDWisitor Password: Opa$$word0 (first and last characters are zeros)
3. Click on: Requests for Comments

4. Click on the subject file "Environmental Assessment Consultation for Proposed Mana Drag Race Strip
Electrical and Lighting Upgrades Project, Addition of Scoreboard to Final Environmental Assessment",
then click on "Files" and "Download a copy". (Any issues accessing the document should be directed to

Linda Kawakami at (808) 587-0371 or Linda.Kawakami(aihawaii.gov)

Please submit any comments by November 9, 2015. If no response is received by this date, we will assume

your agency has no comments. If you have any questions about this request, please contact Supervising Land Agent

Steve Molmen at (808) 587-0439. Thank you.

Attachments ( ) We have no objections.
(^") We have no comments..

( ) Comments are attached.

Signed:
Print Name:
Date:

-^^^^X'7 Z.^. -0-/

/• 5*



DAVID Y. IGE
GOVERNOR OF HAWAII

SUZANNE D. CASE
CHAIRPERSON

BOARD OF LAND AND NATURAL RESOURCES
COMMISSION ON WATER RESOURCE

MANAGEMENT

•5'&teofH5^

STATE OF HAWADE
DEPARTMENT OF LAND AND NATURAL RESOURCES

LAND DWISION

POST OFFICE BOX 621
HONOLTIUL HAWAII 96809

October 21, 2015

MEMORANDUM
"-Sy^-^c^\

TO:

FROM:
SUBJECT:

LOCATION:
APPLICANT:

DLNR Agencies:
JXDiv. of Aquatic Resources

X_Div. of Boating & Ocean Recreation

^Engineering Division
JCDiv. of Forestry & Wildlife

Div. of State Parks
commission on Water Resource Management

X Office of Conservation & Coastal Lands
X Land Division - Kauai District
X Historic Preservation

/^-
^/Russell Y. Tsuji, Land Admimstrator u

/\ Environmental Assessment Consultation for Proposed Mana Drag Race Strip Electrical and
Lighting Upgrades Project, Addition ofScoreboard to Final Envu-onmental Assessment
Tax. Map Keys (4) 1-2-002: 036 and 040; Kekaha, Kauai, Hawaii
Department of Land and Natural Resources, Engineering Division, by its consultant The
Limtiaco Consulting Group

t/

\A

Transmitted for your review and comment on the above-referenced document. We would appreciate your

comments on this document which can be found here:

1. Go to: https://sp01.ld.dlnr.hawaii.gov/LD

2. Login: Usemame: LDWisitor Password: Opa$$word0 (first and last characters are zeros)
3. Click on: Requests for Comments

4. Click on the subject file "Environmental Assessment Consultation for Proposed Mana Drag Race Strip
Electrical and Lighting Upgrades Project, Addition ofScoreboard to Final Environmental Assessment",
then click on "Piles" and "Download a copy". (Any issues accessing the document should be directed to

Linda Kawakami at (808) 587-0371 or Linda.KawakamifOihawaii.gov')

Please submit any comments by November 9, 2015. If no response is received by this date, we will assume

your agency has no comments. If you have any questions about this request, please contact Supervising Land Agent

Steve Molmen at (808) 587-0439. Thank you.

Attachments ( ) We have no objections.
) We have no comments..

Comments are attached.

Signed: ^/^L^, ^*—^(^i/s^<-^
Print Name: Bruce'S. Anderson, DAR Administrator

Date: ^^<A -5< ^^/<~



DAVID Y. IGE
GOVERNOR OF HAWAII

st9S'^y

STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES

DIVISION OF AQUATIC RESOURCES
1151 PUNCHBOWL STREET, ROOM 330

HONOLULU, HAWAII 96813

SUZANNE D. CASE
CHAIRPERSON

BOARD OF LAND AND NATURAL RESOURCES
COMMISSION ON WATER RESOURCE MANAGEMENT

KEKOA KALUH1WA
HRSTDEPinY

JEFFREY T. PEARSON
DEPUTY DIRECTOR - WATER

AQUATIC RESOURCES
BOATING AND OCEAN RECREATION

BUREAU OF CONVEYANCES
COMMISSION ON WATER RESOURCE MANAGEMEOT

CONSERVATION AND COASTAL LANDS
CONSERVATION AND RESOURCES ENFORCEMENT

ENGINEERING
FORESTRY AND WILDLIFE
HISTORIC PRESERVATION

KAHOOLAWE ISLAND RESERVE COMMISSION
LAND

STATE PARKS

Date: November 2, 2015

DAR #5191
MEMORANDUM
TO:
DATE:
FROM:
SUBJECT:

Bruce S. Anderson, DAR Administrator,

A^o • ^/,^/<r
Donald E. H^acock, Aquatic Biologist
EA Mana Drag Race Strip Lighting Upgrade: request for Conservation District Use
Permit, Shoreline Setback Determination, Special Management Area Permit, and a

National Pollution Discharge Elimination System Permit

Comment Date Request
10-21-15

Receipt
10-22-15

Referral
10-23-15

Due Date
11-9-15

Requested by: Russell Y. Tsuji, Land Administrator

Summary of Proposed Project:

Currently, the Garden Island Racing Assoc. (GIRA) uses portable generators and temporary lighting at
the Kauai Raceway Park (KRP) in Mana, Kauai, and they are now requesting permanent electrical

power and lighting. DLNR Engineering and the GIRA propose the installation permanent electrical
connection with Kauai Island Utility Co., overhead power transmission lines from Kaumuali'i highway

to the KRP and 19 stadium-style pole lighting along the length of the drag strip

Title: M^ana Drag Race Strip proposed Lighting upgrade and

Project by: DLNR Engineering (Adrian Chang), the Garden Island Racing Association (GIRA)
and the Limtiaco Consulting Group

Location: Waimea (Mana), Kauai

Brief Description: The DLNR Engineering and the GIRA propose installation of permanent electrical
hookup with Kauai Island Utilities Co. (KIUC), overhead transmission lines from Kaumuali'i Hwy to
Kauai Raceway Park (KRP) and 19 stadium-style pole lighting along the length of the drag strip to
improve lighting and driver safety. They state that lighting will be downcast to mitigate potential
impacts to seabirds.

Comments: Threatened green sea turtles (honu), Chelonia mydas, nest regularly on Kauai, particularly in

the Mana-Barking Sands area. In 2013 over 100 honu nests were observed on 20 beaches (including



Mana), and well over 1,000 hatchlings were documented. Hatchling honu are often disoriented by bright
light shining towards the beach since they are positively attracted to lights. Therefore, no proposed
lighting should be allowed to shine directly or indirectly on the beach. Also, it may be necessary towards

the south-east end of the drag strip, which is very close to the vegetation line and close to the beach, to

place the stadium-style lighting only on the south (makai) side of the raceway to focus lighting away
from the beach. Additionally, the U.S. Fish & Wildlife Service recommends "yellow lighting" that
cannot be seen by honu, thereby reducing or eliminating disorientation due to artificial light pollution,
and increasing survival ofhatchlings.

Finally, placing the overhead electrical lines underground may be desirable to mitigate for seabird strike
if our DOFAW recommends such action.

Thank you for providing DAR the opportunity to review and comment on the proposed project. Should
there be any changes to the project plan, DAR requests the opportunity to review and comment on those

changes.



DAVID Y. IGE
GOVERNOR OF HAWAII

vt\d anc/

sta^w^

ro:

ffl',

SUZANNE D. CASE
CHAIRPERSON

BOARD OF LAND AND NATURAL RESOURCES
COMMISSION ON WATER RESOURCE

MANAGEMENT

FI^5M:
SOBIECT:

LOCATION:
APPLICANT:

STATE OF HAWAEE
DEPARTMENT OF LAND AND NATURAL RESOURCES

LAND DIVISION

POST OFFICE BOX 621
HONOLULU. HAWAII 96809

October 21,2015

MEMORANDUM

DLNR Agencies:
JCJDiv. of Aquatic Resources
JCJDiv. of Boating & Ocean Recreation
JC_Engineering Division
JCDiv. of Forestry & Wildlife

_Div. of State Parks

commission on Water Resource Management

JLOffice of Conservation & Coastal Lands
JLLand Division - Kauai District
JXHistohc Preservation

{/^
(^/'Russell Y. Tsuji, Land Admimstrator

A Environmental Assessment Consultation for Proposed Mana Drag Race Strip Electrical and
Lighting Upgrades Project, Addition ofScoreboard to Final Environmental Assessment
Tax. Map Keys (4) 1-2-002: 036 and 040; Kekaha, Kauai, Hawaii
Department of Land and Natural Resources, Engineering Division, by its consultant The
Limtiaco Consulting Group

Transmitted for your review and comment on the above-referenced document. We would appreciate your

comments on this document which can be found here:

1. Go to: https://sp0 1 .ld.dlnr.hawaii.gov/LD

2. Login: Usemame: LDWisitor Password: Opa$$word0 (first and last characters are zeros)

3. Click on: Requests for Comments

4. Click on the subject file "Environmental Assessment Consultation for Proposed Mana Drag Race Strip
Electrical and Lighting Upgrades Project, Addition of Scoreboard to Final Environmental Assessment",
then click on "Files" and "Download a copy". (Any issues accessing the document should be directed to

Linda Kawakami at (808) 587-0371 or Linda.Kawakami®:hawaii.20v)

Please submit any comments by November 9, 2015. If no response is received by this date, we will assume

your agency has no comments. If you have any questions about this request, please contact Supervising Land Agent

Steve Molmen at (808) 587-0439. Thank you.

Attachments ( )

^
Signed:
Print Name:
Date:

We have no objections.

We have no comments.

Comments are attached.

/'

larty • >. Qhang, Chief Engineer

~HL



DEPARTMENT OF LAND AND NATURAL RESOURCES
ENGINEERING DIVISION

LD/Russell Y.Tsuji
REF: EA Consultation for Proposed Mana Drag Strip Electrical and Lighting Upgrades Project,

Addition of Scoreboard to FEA
Kauai.017

COMMENTS

(X) We confirm that the scoreboard, according to the Flood Insurance Rate Map (FIRM), is
located in Flood Zone AE. The National Flood Insurance Program regulates developments
within Zone AE as indicated in bold letters below.

() Please take note that the project site, according to the Flood Insurance Rate Map (FIRM), is
located in Zone

() Please note that the correct Flood Zone Designation for the project site according to the Flood
Insurance Rate Map (FIRM) is _.

(X) Please note that the scoreboard site must comply with the rules and regulations of the
National Flood Insurance Program (NFIP) presented in Title 44 of the Code of Federal
Regulations (44CFR), whenever development within a Special Flood Hazard Area is
undertaken. If there are any questions, please contact the State NFIP Coordinator, Ms.

Carol Tyau-Beam, of the Department of Land and Natural Resources, Engineering Division

at (808) 587-0267.

Please be advised that 44CFR indicates the minimum standards set forth by the NFIP. Your
Community's local flood ordinance may prove to be more restrictive and thus take

precedence over the minimum NFIP standards. If there are questions regarding the local
flood ordinances, please contact the applicable County NFIP Coordinators below:
() Mr. Mario Siu Li at (808) 768-8098 of the City and County of Honolulu, Department of

Planning and Permitting.
() Mr. Carter Romero (Acting) at (808) 961-8943 of the County of Hawaii, Department of

Public Works.
() Mr. Carolyn Cortez at (808) 270-7253 of the County ofMaui, Department of Planning.
(X) Mr. Stanford Iwamoto at (808) 241-4896 of the County of Kauai, Department of

Public Works.

() The applicant should include project water demands and infrastructure required to meet water
demands. Please note that the implementation of any State-sponsored projects requirmg water
service from the Honolulu Board of Water Supply system must first obtain water allocation credits
from the Engineering Division before it can receive a building permit and/or water meter.

() The applicant should provide the water demands and calculations to the Engineering Division so it
can be included in the State Water Projects Plan Update.

() Additional Comments:

() Other:

Should you have any questions, please call Mr. Dennis Imada of the Planning Branch at 587-0257.

Signed:
'/

CARTY S. CHANG,,CHIEF ENGINEER
/ • -''

Date: ; /



Flood Hazard Assessment Report
www.hawaiinfip.org

Property Information Notes:
COUNTC:

TMKNO:

WATERSHED:

KAUAI

(4) 1-2-002:040

HOEA

PARCEL ADDRESS: KAUMUALII HWY
KEKAHA, HI 96752

Flood Hazard Information
FIRM INDEX DATE:

LETTER OF MAP CHANGE(S):

FEMA FIRM PANEL - EFFECTIVE DATE:

NOVEMBER 26, 2010

NONE

1S00020232F - NOVEMBER 26, 2010
1500020251F - NOVEMBER 26, 2010

THIS PROPERTT IS WITHIN A TSUNAMI EVACUTION ZONE: YES
FOR MORE INFO, VISIT: http://www.scd.hawaii.gov/

THIS PROPERTC IS WITHIN A DAM EVACUATION ZONE: NO
FOR MORE INFO, VISIT: http://dlnreng.hawaii.gov/dam/

400 800ft

Disclaimer: The Hawaii Department of Land and Natural Resources (DLNR) assumes no responsibility arising from
the use, accuracy, completeness, and timeliness of any information contained in this report. Viewers/Users are
responsible for verifying the accuracy of the information and agree to indemnify the DLNR, its officers, and employ-
ees from any liability which may arise from its use of its data or information.

// this mop has been identified as 'PRELIMINARY', please note that it is being provided for informational purposes
and is not to be used for flood insurance rating. Contact your county ffoodptain manager for flood zone determina-
tions to be used for compliance with local floodplain management regulations.

SPECIAL FLOOD HAZARD AREAS (SFHAs) SUBJECT TO INUNDATION BY
THE 1% ANNUAL CHANCE FLOOD - The 1% annual chance flood (100-
year), also know as the base flood, is the flood that has a 1% chance of
being equaled or exceeded in any given year. SFHAs include Zone A, AE,
AH, AO, V, and VE. The Base Flood Elevation (BFE) Is the water surface
elevation of the 1% annual chance flood. Mandatory flood insurance
purchase applies in these zones:

Zone A: No BFE determined.

Zone AE: BFE determined.

Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding);
BFE determined.

Zone AO: Flood depths of 1 to 3 feet (usually sheet flow on
sloping terrain); average depths determined.

Zone V: Coastal flood zone with velocity hazard (wave action);

no BFE determined.

Zone VE: Coastal flood zone with velocity hazard (wave action);

BFE determined.

Zone AEF: Floodway areas in Zone AE. The floodway is the
channel of stream plus any adjacent floodplain areas that must
be kept free of encroachment so that the 1% annual chance
flood can be carried without Increasing the BFE.

NON-SPECIAL FLOOD HAZARD AREA - An area in a low-to-moderate risk
flood zone. No mandatory flood insurance purchase requirements appfy,
but coverage is available in participating communities.

Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of
1% annual chance flood with average depths of less than 1 foot
or with drainage areas less than 1 square mile; and areas
protected by levees from 1% annual chance flood.

Zone X: Areas determined to be outside the 0.2% annual chance
floodplain.

OTHER FLOOD AREAS

Zone D: Unstudied areas where flood hazards are undeter-
mined, but flooding is possible. No mandatory flood insurance
purchase apply, but coverage is available in participating commu-
nities.
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