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1 Introduction 

Hale Kuawehi Solar, LLC (Hale Kuawehi) is proposing to build and operate the Hale Kuawehi Solar Project 

(Project) located south of Waimea town on the Island of Hawai‘i. The Project will consist of a 30 megawatts 

(MW) solar photovoltaic system coupled with a 4-hour 30 MW-hour battery energy storage system. Tetra Tech, 

Inc. (Tetra Tech) was contracted by Hale Kuawehi to conduct a general plant and wildlife survey for the Project. 

The purpose of the survey was to characterize the habitat and verify whether state or federally‐listed 

threatened, endangered, or otherwise rare species have the potential to occur and could be impacted by 

construction or operation of the Project. This report summarizes the results of the biological surveys conducted 

within the Project Study Area by Tetra Tech and LeGrande Biological Surveys, Inc., on October 16-18, 2018, and 

May 21, 2020. 

1.1 Project Description 

The Project is located on the leeward slope of Mauna Kea in the South Kohala District. As shown on Figure 1, the 

Study Area encompasses approximately 363 acres. The Project is primarily located within Tax Map Key (TMK) 6-

7-001:025 while a portion of the Project Study Area associated with the generation-tie line, access road, and 

Hawaii Electric Light Company (HELCO) interconnection substation is located on TMK 6-7-001:010. Both parcels 

are owned by Parker Ranch. The major infrastructures of the Project will include the following: the solar 

photovoltaic system, a network of electrical collector lines, battery energy storage and inverter units, step-up 

transformers, a collector substation and transformer, an overhead gen-tie line, internal access roads, and 

temporary laydown (i.e. staging) areas for construction. The 69-kilovolt overhead generation-tie line would 

extend approximately 0.65 miles northwest from the Project’s collector substation located on TMK 6-7-001:025, 

across Mamalahoa Highway to a point of interconnection on the existing HELCO transmission line located on 

TMK 6-7-001:010. A HELCO interconnection switchyard would be located adjacent to the existing HELCO 

transmission line on TMK 6-7-001:010, within the Project Study Area. 

In addition to the major infrastructures, the Project will incorporate various stormwater management measures.  

The majority of the Project Study Area, including the area beneath the solar panels, will require minor grading 

that will not significantly alter the existing drainage patterns.  In general, grading will be focused around the 

access roads, equipment pads, Project collector substation, and HELCO interconnection switchyard.  

It is anticipated that Project construction would require approximately 12 months plus 4 months for 

commissioning.  The Project is expected to have an operational life of approximately 25 years.  At that point in 

time, the Project may be repowered under a renegotiated Power Purchase Agreement or other contract (with 

subsequent permits/approvals) or decommissioned.  Decommissioning will involve removal of all equipment 

associated with the Project and returning the area to substantially the same condition as existed prior to Project 

development.  Decommissioning will include the recycling of materials demolished or removed from the site to 

the extent feasible. 
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2 Description of Project Study Area 

As noted in Section 1.1. and shown on Figure 1, the Project Study Area encompasses approximately 363 acres. 

The Project is primarily located within TMK 6-7-001:025 while a portion of the Project Study Area associated 

with the generation-tie line, access road, and HELCO interconnection substation is located on TMK 6-7-001:010. 

Both parcels are owned by Parker Ranch. The solar array and associated infrastructure would utilize 

approximately 315 acres within the Project Study Area. The biological survey encompassed the entire Project 

Study Area, with an emphasis on the 315-acre area where Project infrastructure is proposed. 

Currently, the Project Study Area consists of undeveloped open space. The Project Study Area is bordered by the 

West Hawaii Concrete facility and adjacent industrial park area to the north, Pu‘u Nohonaohaeiki to the west, 

the existing Ranching the Sun infrastructure to the east, and Saddle Road to the south. The elevation of the area 

ranges from roughly 2,470 to 2,750 feet. Soils are dominated by Kamakoa very fine sandy loam and Waikoloa 

medial very fine sandy loam (NRCS 2018).   

According to the U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI) data (NWI 2019) and 

the U.S. Geological Survey (USGS) topographic and National Hydrography Dataset (2020), three branches of 

Kamakoa Gulch occur within the Project Study Area. AECOS, Inc. assessed the federal jurisdiction of these 

features as authorized by the Clean Water Act (AECOS 2020), and in December 2020 the Honolulu District of the 

U.S. Army Corps of Engineers determined the Project Study Area does not contain Waters of the U.S., including 

wetlands or intermittent or perennial streams.  
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Figure 1. Project Study Area  
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3 Methods 

Prior to the field survey, Tetra Tech conducted a review of relevant publicly available literature and data 

with respect to biological resources in and near the Project Study Area. This review included 

environmental assessments and environmental impact statements, NWI data, the USGS National 

Hydrography Dataset, scientific journals and reports, and available, unpublished data that were relevant 

to the natural history and ecology of the area. In addition, Tetra Tech reviewed available geospatial 

data, aerial photographs, and topographic maps of the area to identify occurrences of federal or state 

listed species, or habitats that could harbor these species. Details of the field surveys conducted by 

Tetra Tech and LeGrande Biological Surveys, Inc., on October 16-18, 2018, and May 21, 2020, are 

provided below. 

3.1 Plants 

A pedestrian survey was conducted to record common plant species and dominant vegetation types, as 

well as rare or listed plant species within the Project Study Area. Areas more likely to support native 

plants (e.g., rocky outcrops and shady areas) were more intensively examined. Plant identifications were 

made in the field; plants that could not be positively identified were photo documented for comparison 

with the recent taxonomic literature.  

Plants recorded during this survey are indicative of the season and environmental conditions at the time 

of the survey. Plants are dynamic and influenced by seasonal and temporal changes; therefore, there 

may be additional species that occur on site, but which were not present during this survey. The survey 

was conducted during a wet period and it is assumed that the results are representative of the site. 

The taxonomy and nomenclature of the flowering plants are in accordance with Wagner et al. (1999, 

2012) and Wagner and Herbst (2003) for native and naturalized flowering plants, and Staples and Herbst 

(2005) for ornamental plants. Common/Hawaiian names are provided first, followed by scientific names 

in parentheses. If no common or Hawaiian name is known, only the scientific name is provided. See 

Section 4.1 for a description of dominant plants observed during the biological survey. 

3.2 Wildlife 

Wildlife surveys consisted of observations of birds, mammals, and large invertebrate species, primarily 

in the morning hours (before 10:00 AM) when wildlife are most likely active. Early morning (pre-dawn 

until one hour after sunrise) bird counts were made from the northwestern corner of the Project Study 

Area on October 17-18, 2018. All species detected by sight and sound were recorded, and any sign (e.g., 

scat, tracks, feeding) was noted. 

Acoustic bat detectors for the endangered Hawaiian hoary bat or ‘ōpe‘ape‘a (Lasiurus cinereus semotus) 

were not deployed as part of the survey; however, the presence/absence of suitable bat foraging and 

roosting habitat was noted. Additional habitats or plants that could support other federal or stated 

listed threatened, endangered, proposed listed, or candidate species were also identified if present 
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(e.g., water features as potential habitat for listed Hawaiian waterbirds or host plants for listed 

invertebrates).  

Scientific nomenclature for birds follows Billerman et al. (2020). Scientific naming for mammals follows 

Tomich (1986). See Section 4.2 for a description of the wildlife and wildlife habitats observed during the 

biological survey. 

4 Results and Discussion 

No federal or state listed threatened, endangered, proposed listed, or candidate species for listing were 

observed during the biological survey. Although not observed, several listed wildlife species may be 

occasionally present or transverse the area. These species are discussed in further detail below.  

The biological resources in the Project Study Area have been modified by past disturbances including the 

introduction of non-native ungulates and plants, domestic grazing, and agricultural uses. These uses 

have reduced the number and abundance of native species and their habitat. The area is currently 

dominated by pasture land grasses and other non-native species with very few shrubs and trees. 

Representative photographs from the survey are presented in Appendix A.  

4.1 Plants 

No federal or state listed threatened, endangered, proposed listed, or candidate plant species were 

observed in the Project Study Area during the survey. No critical habitat has been designated by the U.S. 

Fish and Wildlife Service (USFWS) within the Project Study Area; however, critical habitat has been 

designated roughly 1,700 feet south of the Project Study Area for the endangered Vigna o‐wahuensis 

and aupaka (Isodendrion hosakae) (Figure 2). These two species were not seen during the surveys, and 

the current habitat within the Project Study Area is not conducive to habitation by these listed species. 

Both of these species are rare and are typically found in areas dominated by native species. Aupaka is 

found on cinder cones in association with other native shrubs. Vigna o-wahuensis occurs in lowland dry 

shrublands dominated by natives such as ‘a‘ali‘i (Dodonaea viscosa). The Project Study Area is 

dominated by non-native plants and the amount of disturbance to the area makes it very unlikely that 

any listed plants would occur here. 

Forty-four plant species were observed during the biological survey. A list of plant species observed is 

included in Appendix B. Of these, five species (or roughly 11% of all species observed) are native to the 

Hawaiian Islands. ‘Ākia (Wikstroemia pulcherrima) was the only endemic plant species found. The 

indigenous species (i.e., found in the Hawaiian Islands and elsewhere) include ‘a‘ali‘i (Dodonaea viscosa), 

‘ilima (Sida fallax), kalamoho lau li‘i (Pellaea ternifolia), and ‘uhaloa (Waltheria indica). None of the 

native plants observed are considered rare throughout the Hawaiian Islands (Wagner et al. 1999). 
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Figure 2. Critical Habitat
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The dominant vegetation within the Project Study Area is non-native pasture grasses, primarily 

buffelgrass (Cenchrus ciliaris), fountain grass (Cenchrus setaceus), and kikuyu grass (Cenchrus 

clandestinum), with scattered shrubs such as Apple of Sodom (Solanum linnaeanum), cheese weed 

(Malva parviflora), gallant soldier (Galinsoga parviflora), and three-corner jack (Emex australis). Native 

‘ilima, ‘a‘ali‘i, and ‘uhaloa were observed uncommonly throughout the pasture area. Additional species 

occur in the small rocky outcroppings including Portulaca pilosa, hairy abutilon (Abutilon grandifolium), 

and native ‘akia. The native fern kalamoho lau li‘i was found in several crevices of these outcroppings.  

In the northwestern portion of the Project Study Area, the vegetation is similar to the pasture area with 

the addition of one kiawe (Prosopis pallida) tree on the slope of Pu‘u Nohonaohaeiki. There is a grove of 

Eucalyptus trees (Eucalyptus sp.) to the east of the generator-tie line (south of the existing roadway to 

the cement plant). The portion of the generator-tie line corridor on the east side of Mamalahoa Highway 

(which runs along the south side of the existing roadway to the cement plant) is vegetated with a matrix 

of non-native grasses and subshrubs. On the west side of Mamalahoa Highway, the vegetation in the 

Project Study Area is dominated by fountain grass with scattered native a‘ali‘i shrubs.    

4.2 Wildlife 

Wildlife observed within the Project Study Area are generally non-native to the Hawaiian Islands, with 

the exception of the migrant kōlea or Pacific golden-plover (Pluvialis fulva). The results of the survey 

(described below) are consistent with the habitat in the Project Study Area. State and federally listed 

wildlife that were not observed during the survey, but have the potential to occur or transverse the 

Project Study Area, are also discussed below.  

4.2.1 Birds 

Twelve bird species were recorded during the surveys (Table 1). Most of these bird species are non-

native to the Hawaiian Islands, and are species commonly found in rural or agricultural areas. Black 

francolin (Francolinus francolinus), Erckel’s francolin (Pternistis erckelii), and zebra dove (Geopelia 

striata) were the most common bird species recorded during the survey. As stated above, the native 

Pacific golden-plover was also observed. Up to five Pacific golden-plover were observed foraging in the 

grassy pasture. This species nests in the high Arctic during the late spring and summer months, returning 

to Hawai‘i and the tropical Pacific to spend the fall and winter months each year. The cattle egret 

(Bubulcus ibis), Eurasian skylark (Alauda arvensis), and Pacific golden-plover are protected by the 

Migratory Bird Treaty Act (MBTA). 

State or federally listed birds present on Hawai‘i Island, such as the Hawaiian hawk (Buteo solitarius) and 

the listed waterbirds (e.g., the Hawaiian coot [Fulica alai]), were not observed and are not expected to 

use habitat in the area. The Hawaiian short-eared owl or pueo (Asio flammeus sandwichensis), which is 

protected by the MBTA and listed as endangered by the State of Hawaiʻi only on the island of Oʻahu, 

could potentially forage or nest in and around the Study Area given the habitat present; however, it was 

not observed during the surveys.  
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Table 1. Birds Recorded in the Project Study Area During the Survey 

Common Name  Scientific Name Status MBTA 

Black francolin Francolinus francolinus NN  

Cattle egret Bubulcus ibis NN X 

Common myna Acridotheres tristis NN  

Chestnut-bellied sandgrouse Pterocles exustus NN  

Erckel's francolin Pternistis erckelii NN  

Eurasian skylark Alauda arvensis NN X 

House finch Haemorhous mexicanus NN X 

House sparrow Passer domesticus NN  

Kōlea, Pacific golden-plover Pluvialis fulva M X 

Ring-necked pheasant Phasianus colchicus NN  

Wild turkey Meleagris gallopavo NN  

Zebra dove Geopelia striata NN  

Status: E = Endemic, M = Migrant, NN = non-native established species, MBTA = Protected under Migratory 
Bird Treaty Act 

The threatened Hawaiian goose or nēnē (Branta sandvicensis) has been recorded in the vicinity of the 

Project Study Area at the Paʻaliʻi Reservoir (2.3 miles to the south) and at the Parker Ranch Soccer Fields 

(4.6 miles to north), but it is unknown if any breeding occurs at either location (John Polhemus, pers. 

comm., June 2020). Waikoloa Village Golf Course is the closest known nēnē breeding site (Polhemus 

n.d.) and is approximately 7 miles west of the Project Study Area. Nēnē use various habitat types, 

including landscaped/maintained areas such as golf courses, grazed agricultural areas, playing fields, and 

housing developments. It is possible nēnē could fly through the Project Study Area when in transit to 

and from areas with known populations. Nēnē also have the potential to be attracted to the Project 

Study Area during or after construction if their preferred habitat is created (i.e., mowed lawns).  

The endangered Hawaiian petrel (Pterodroma sandwichensis), threatened Newell’s shearwater (Puffinus 

newelli), and endangered band‐rumped storm‐petrel (Oceanodroma castro) (collectively referred to as 

listed seabirds), have not been documented in the Project Study Area, and suitable nesting habitat does 

not occur in the area. However, suitable nesting seabird habitat may exist in upper elevation areas on 

Hawai‘i Island, suggesting the potential for these birds to fly over the area at night between May and 

October while transiting between nest sites and the ocean. Radar surveys in Pololu and Waipio valleys in 

the Kohala Mountains detected occurrence of Hawaiian petrel and Newell’s shearwater (Deringer et al. 

2011). Band-rumped storm-petrel were recently recorded nesting on lava fields within the Pohakuloa 

Training Area between Mauna Loa, Mauna Kea, and the Hualālai volcanic mountains (Welch and 

Ventresca 2018). These listed seabirds may be attracted to construction lights at night. Disorientation 

and fallout as a result of light attraction could occur to individuals attracted to nighttime construction 

lighting and unshielded nighttime facility lighting. Juvenile birds are particularly vulnerable to light 

attraction, and grounded birds are vulnerable to mammalian predators or vehicle strikes. 
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4.2.2 Mammals 

Four non-native terrestrial mammalian species were detected in the area during the surveys. Cattle (Bos 

taurus) and domestic horses (Equus caballus) were observed in the fenced western section of the 

Project Study Area. Between 40 and 50 feral sheep (Ovis aries) were seen on the west side of 

Mamalahoa Highway. A family (mother and four juveniles) of feral pigs (Sus s. scrofa) were observed 

travelling through the southern portion of the Project Study Area. Although not observed, other 

introduced mammals, such as dogs (Canis familiaris), house mice (Mus musculus), small Indian 

mongooses (Herpestes auropunctatus), and rats (Rattus spp.), are likely to occur within the Project Study 

Area. 

Hawai‘i’s only native, extant terrestrial mammal—the endangered Hawaiian hoary bat—has limited 

potential to roost or forage in the area. Hawaiian hoary bats typically roost in woody vegetation over 15 

feet tall in a wide variety of native and introduced trees (Bonaccorso et al. 2015). Although very few 

trees occur in the Project Study Area, eucalyptus and kiawe are tree species known to be roost trees for 

the Hawaiian hoary bat. This bat species also forages over a wide range of habitat and vegetation types 

(U.S. Department of Agriculture 2009) and could occasionally forage through the area.  

4.2.3 Insects 

Larvae of the endangered Blackburn’s sphinx moth (Manduca blackburnii) feed on plants in the 

nightshade family (Solanaceae), including the non‐native, weedy tree tobacco (Nicotiana glauca), which 

is common in this region of the island. No Blackburn’s sphinx moths, tree tobacco, or other known larval 

host plants were observed in the Project Study Area; however, several tree tobacco plants were seen in 

two disturbed areas of the cement plant roughly 180 and 800 feet north of the Project Study Area 

(Figure 3). Tree tobacco readily establish in disturbed areas and can grow greater than 3 feet tall in 

approximately six weeks. Plants over 3 feet in height may become host plants for the Blackburn’s sphinx 

moth. 
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Figure 3. Tree Tobacco Recorded Adjacent to Project Study Area
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5 Conclusions and Recommendations 

As stated in Section 4, no federal or state listed threatened, endangered, proposed listed, or candidate 

species for listing were observed during the biological survey. The plants and animals in the Project 

Study Area are primarily non-native and not considered unique. Although not observed, several listed 

wildlife species (notably the Hawaiian hoary bat, three listed seabirds, and the Blackburn’s sphinx moth) 

have the potential to occur in or transit through the Project Study Area. Recommended measures to 

avoid and minimize impacts to biological resources, specifically listed species, are outlined below. Due to 

the arid conditions and habitat present in the area, wildfire is a risk. Based on input from DOFAW, it is 

also recommended the Project coordinate with the Hawaiʻi Wildfire Management Organization to 

prevent impacts to listed species as a result of wildfire. 

5.1 Plants 

Overall, the vegetation in the Project Study Area is disturbed from previous and current land-use 

activities. The vegetation types and species identified are not considered unique and are primarily non-

native to the Hawaiian Islands. Tetra Tech encourages the use of native species as part of any 

landscaping or revegetation activities. Potential native species that may be appropriate for landscaping 

at the Project Study Area include ‘akia, ‘a‘ali‘i, and ‘ilima. Tetra Tech also recommends the following 

measures to avoid and minimize potential impacts to native plants in the region: 

• Although non-native weedy species are common in the Project Study Area, implement invasive 

species minimization measures to avoid the unintentional introduction or transport of new 

invasive species to the area.  

5.2 Wildlife 

Nearly all the animal species recorded in the Study Area are not native to the Hawaiian Islands.  

However, the endangered Blackburn’s sphinx moth may occur in the area and other listed wildlife have 

the potential to occasionally pass through the Study Area. In addition to the species-specific measures 

detailed in subsection 5.2.1 through 5.2.4, Tetra Tech recommends the following general measures to 

avoid and minimize potential impacts to native wildlife: 

• Establish a wildlife education and observation program for all construction and operational 

personnel. Staff would be trained to identify listed wildlife that may be found on-site (including 

Hawaiian hoary bat, seabirds, waterbirds, and Blackburn’s sphinx moth) and to take appropriate 

steps if listed wildlife species (including downed listed wildlife) are found. Although the pueo is 
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not a state or federally listed species on Hawaiʻi Island, it is protected by the MBTA1; therefore, 

pueo should be included in the wildlife education and observation program to avoid and 

minimize impacts to pueo.  

• If downed listed species are observed at the Project, notify USFWS and DOFAW using the 

standard protocol for responding to dead or injured birds and bats (USFWS 2019a). 

5.2.1 Seabirds 

The Project Study Area does not provide suitable nesting or foraging habitat for the three listed 

Hawaiian seabirds. However, individuals may fly over the area at night and may be attracted to 

construction lights at night. Tetra Tech recommends the following measures to avoid and minimize 

potential impacts to listed seabirds: 

• Construction activity should be restricted to daylight hours as much as possible during the 

seabird peak fallout period (September 15–December 15) to avoid the use of nighttime lighting 

that could attract seabirds. 

• Should nighttime construction be required, construction lighting should be shielded, directed 

downward, and fitted with non-white lights if construction safety is not compromised, to 

minimize the attractiveness of construction lights to seabirds. Furthermore, if nighttime 

construction occurs during the seabird peak fallout period, a biological monitor should be 

present in the construction area between approximately 0.5 hour before sunset to 0.5 hour 

after sunrise to watch for the presence of seabirds. Should a seabird be observed, and appears 

affected by the lighting, the monitor should notify the construction manager to reduce or turn 

off construction lighting until the individual(s) move out of the area. 

• Operational on-site lighting should consist of fixtures that will be shielded and/or directed 

downward to prevent upward radiation, triggered by a motion detector, and fitted with non‐

white light bulbs to the extent possible, unless otherwise directed by HELCO or code 

compliance. Hawai‘i County Code §14 – 50 et seq., requires shielding of exterior lights to lower 

ambient glare reaching the astronomical observatories located on Mauna Kea. 

 

 

 

1 The Migratory Bird Treaty Act (MBTA) implements the United States’ obligations under four international treaties 
for the protection of migratory birds which includes more than 1,000 species (Federal Register; 50 Code of Federal 
Regulations [CFR] 10 and 21). The MBTA prohibits “take” of migratory birds—their parts, eggs, or nests “at any 
time, by any means.” “Take” is defined by the MBTA as “to pursue, hunt, shoot, wound, kill, trap, capture, or 
collect, or any attempt to carry out these activities.” There has been varying guidance on the prohibition of 
incidental take under the MBTA. On January 7, 2021 the USFWS published a final regulation defining the scope of 
the MBTA as only prohibiting the intentional injury of birds; unintentional (incidental) injury or death of migratory 
birds is not prohibited. This regulation went into effect on March 8, 2021. 
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5.2.2 Hawaiian Goose or Nēnē 

The Project Study Area does not provide suitable nesting or foraging habitat for nēnē. This bird may fly 

through the Project Study Area in transit to and from areas with known populations. If nēnē land within 

the Project Study Area, construction and operation activities could impact them. Tetra Tech 

recommends the following avoidance measures (USFWS 2019b):  

• If nēnē are found in the Project Study Area during active construction, cease all activities within 

100 feet of the bird, and do not feed, approach, or disturb the birds. Work may continue after 

the bird leaves the area of its own accord. 

• If nēnē are observed within the construction work area during the breeding season (August 

through April), halt work and have a biologist familiar with the nesting behavior of nēnē survey 

for nests in and around the work area prior to the resumption of any work. Repeat surveys after 

any delay of work of 3 or more days (when birds may attempt to nest). 

• If a nest is discovered within a 150-foot radius of proposed work, cease all work and contact 

USFWS and DOFAW immediately. 

• After construction, grass within the Project Study Area should be managed to avoid attracting 

nēnē, such as minimizing the amount of fresh green grass growth through the use of herbicide 

and avoiding creating areas with standing water. 

5.2.3 Hawaiian Hoary Bat 

Direct impacts to bats could occur if a juvenile bat that is too small to fly, but too large to be carried by a 

parent, is present in a tree that is cut down. Although the chances of adversely affecting the Hawaiian 

hoary bat because of the proposed Project is likely minimal, Tetra Tech recommends the following 

avoidance measures: 

• Any fences that are erected as part of the Project should have barbless top-strand wire to 

prevent entanglements of the Hawaiian hoary bat on barbed wire. If fences with barbed wire 

are present, the top strand of barbed wire should be removed or replaced with barbless wire. 

• No trees taller than 15 feet should be trimmed or removed as a result of this Project between 

June 1 and September 15, when juvenile bats that are not yet capable of flying may be roosting 

in the trees. 

5.2.4 Blackburn’s Sphinx Moth 

Although not seen in the Project Study Area, tree tobacco (a common host plant for the Blackburn’s 

sphinx moth) has been recorded in the vicinity. Tree tobacco can readily establish in disturbed areas and 

become a larval host plant for the Blackburn’s sphinx moth. To avoid establishment of this larval host 

plant in the Project Study Area, Tetra Tech recommends the following:   

• Discuss removing the tree tobacco plants at the cement plant with the landowner, following 

guidelines provided by USFWS. 
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• Regularly monitor the Project Study Area for tree tobacco, particularly after ground-disturbing 

activities. If tree tobacco plants under 3 feet are observed, remove all plants as soon as possible 

following USFWS guidance.  

• If tree tobacco over 3 feet in height becomes established in the Project Study Area, a survey 

should be conducted by a qualified biologist to thoroughly check each plant for the presence of 

Blackburn’s sphinx moth larvae, eggs, or signs of larval feeding (i.e., chewed stems, frass, or leaf 

damage). This survey should be conducted using the most recent USFWS guidance. If 

Blackburn’s sphinx moth larvae, eggs, or signs of larval feeding are not found during the survey, 

the plants should be removed (per the most recent USFWS guidance). If larvae, eggs, or signs of 

larval feeding are found, the USFWS and DOFAW should be consulted.    
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APPENDIX A 

REPRESENTATIVE PHOTOGRAPHS OF THE HALE KUAWEHI SOLAR PROJECT 

STUDY AREA  
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Photo 1. View of northern section of Project Study Area, looking south with Pu‘u Nohonaohae in background. 

Date: October 16, 2018. 

 

Photo 2. View of the Project Study Area (looking north) from just outside of the southern boundary. Date: 

October 17, 2018 
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Photo 3. The native ‘ilima is scattered uncommonly among pasture grasses. Date: October 17, 2018 
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Photo 4. View looking east from Mamalahoa Highway towards the cement plant and the Eucalyptus tree grove. 

The portion of the Project Study Area associated with the generation tie-line is located to the south of the 

existing road to the cement plant. Date: October 16, 2018 

 

Photo 5. Fountain grass with scattered ‘a‘ali‘i along the generation tie-line corridor west of Mamalahoa 

Highway. View looking west showing the existing HELCO overhead line in the background. Date: May 21, 2020. 
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APPENDIX B 

LIST OF PLANT SPECIES OBSERVED DURING SURVEYS IN THE PROJECT 

STUDY AREA  
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PLANT SPECIES LIST 

The following checklist is an inventory of plant species observed within the survey area for the proposed solar 

project. The plant names are arranged alphabetically by family and then by species into each of three groups: 

Pteridophytes, Monocots and Dicots. The taxonomy and nomenclature of the Ferns and Fern Allies follow 

Palmer (2002), flowering plants (Monocots and Dicots) are in accordance with Wagner et al. (1999, 2012), 

Wagner and Herbst (1999), Imada (2012, 2019), and Staples and Herbst (2005). Recent name changes are those 

recorded in the Hawaii Biological Survey series (Evehuis and Eldredge, eds., 1999-2002). 

For each species, the following name is provided: 

1. Scientific name with author citation. 

2. Common English and/or Hawaiian name(s), when known. 

3. Biogeographic status. The following symbols are used: 

X = Non-native (alien) species introduced to the Hawaiian Islands by humans, intentionally or 

accidentally. 

I = Indigenous species native to the Hawaiian Islands and also found elsewhere in the world. 

E = Endemic species found only in the Hawaiian Islands. 

 

SCIENTIFIC NAME COMMON NAME STATUS 

PTERIDOPHYTES   

PTERIDACEAE   

Pellaea ternifolia (Cav.) Link kalamoho lau liʻi I 

   

MONOCOTS   

POACEAE   

Axonopus fissifolius (Raddi) Kuhlm. narrow-leaved carpetgrass X 

Cenchrus ciliaris L. buffelgrass X 

Cenchrus clandestinum (Hochst. ex Chiov.) Morrone kikuyu grass X 

Cenchrus setaceus (Forssk.) Morrone fountain grass X 

Cynodon dactylon (L.) Pers manienie X 

Digitaria eriantha (Steud.) Pangola-grass X 

Eragrostis amabilis (L.) Wight&Arn. Ex Nees lovegrass X 

Melinis minutiflora P.Beauv. molasses grass X 

Melinis repens (Willd.) Zizka natal redtop X 

Megathyrsus maximus (Jacq.) B.K.Simon & S.W.L. 

Jacobs 

Guinea grass X 

Setaria verticillata (L.) P.Beauv. bristly foxtail X 
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SCIENTIFIC NAME COMMON NAME STATUS 

DICOTS   

AMARANTHACEAE   

Alternanthera pungens Kunth khaki weed X 

   

ASTERACEAE   

Bidens pilosa L. Spanish needle X 

Conyza bonariensis (L.) Cronq. hairy horseweed X 

Galinsoga parviflora Carv. gallant soldier X 

Senecio madagascariensis Poir.  X 

Sonchus oleraceus L. sow thistle X 

Xanthium strumarium var. canadense (Mill.) 
Torr.&A.Gray 

cocklebur, kikania 
X 

   

BRASSICACEAE   

Lepidium sp. pepperwort X 

Sisymbrium altissimum L. tumble mustard X 

   

CACTACEAE   

Opuntia ficus-indica (L.) Mill. panini X 

   

CHENOPODIACEAE   

Chenopodium carinatum R.Br. goose foot X 

Salsola tragus L. Russia thistle X 

   

EUPHORBIACEAE   

Euphorbia peplus L. petty spurge X 

Ricinus communis L. castor bean X 

   

FABACEAE   

Chamaecrista nictitans (L.) Moench partridge pea X 

Desmodium triflorum G.Don. tick clover X 

Leucaena leucocephala (Lam.) de Wit koa haole X 

Neonotonia wightii (Wight & Arn.) Lackey glycine X 

Prosopis pallida Kunth kiawe X 

Trifolium repens L. var. repens white clover X 

   

GENTIANACEAE   

Centaurium erythraea Raf. ssp. erythraea bitter herb X 
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SCIENTIFIC NAME COMMON NAME STATUS 

MALVACEAE   

Abutilon grandifolium (Willd.) Sweet hairy abutilon X 

Malva parviflora L. cheese weed X 

Sida fallax L. ʻilima I 

   

MYRTACEAE   

Eucalyptus sp. eucalyptus X 

   

OXALIDACEAE   

Oxalis corniculata L. yellow wood sorrel X 

   

PORTULACACEAE   

Portulaca pilosa L.  X 

   

POLYGONACEAE   

Emex australis Steinh. three-corner jack X 

   

SAPINDACEAE   

Dodonaea viscosa Jacq. ‘a‘ali‘i I 

   

SOLANACEAE   

Solanum linnaeanum Hepper&P.Jaeger apple of Sodom X 

  X 

STERCULIACEAE   

Waltheria indica L. ʻuhaloa I 

   

THYMELAEACEAE   

Wikstroemia pulcherrima Skottsb. ʻākia E 

 

 

 

 


