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1.0 Introduction 

Paeahu Solar, LLC (Paeahu Solar) is proposing to build and operate the Paeahu Solar Project (Project) 
located near Wailea on the Island of Maui. The Project will consist of a 15-megawatt (MW) solar 
photovoltaic system coupled with a 4-hour, 15 MW, 60-MW-hour battery energy storage system.  

Tetra Tech, Inc. (Tetra Tech) was contracted by Paeahu Solar to conduct biological surveys for the 
Project. The purpose of the surveys was to characterize the habitat and verify whether state or 
federally-listed threatened, endangered, or otherwise rare plants or animals 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 by Tetra Tech, LeGrande Biological Surveys Inc., and Dr. Karl Magnacca 
on June 22, 2018 and over several dates in March 2019, May 2019, September 2019, and March 2020.  

1.1 Project Description 
The Project is located in the Kīhei-Mākena region of southeast Maui on the southeastern slope of Mt. 
Haleakalā. It is located mauka (inland) of the Maui Meadows housing development and approximately 
0.8 miles (1.3 kilometers [km]) from the Wailea Resort area, a master-planned resort-residential 
community. As shown on Figure 1, the Study Area encompasses approximately 212 acres (85 hectares). 
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 generation-tie line, internal access roads, and 
temporary laydown (i.e., staging) areas for construction. The 69-kilovolt overhead generation-tie line 
would extend approximately 0.5 mile (0.8 km) from the Project collector substation to connect into the 
Maui Electric Company grid at the existing Auwahi switchyard.  

Paeahu Solar is currently considering two options for accessing the Project. One access option is via a 
single new access road extending from Pi‘ilani Highway, across tax map key (TMK) parcel 2-1-008:056 
(privately owned by Honua‘ula Partners, LLC) to the portion of the Project located on TMK 2-1-008:001. 
Another access option is via the existing Auwahi switchyard road, which is located on TMK 2-1-008:001 
and extends west from Kula Highway to the existing Auwahi switchyard. No improvements to the 
existing Auwahi switchyard road for Project access are currently anticipated.1 Access within the Project 
Study Area will be provided through a network of existing and new on-site access roads. 

In addition to the major infrastructures, the Project will also incorporate a series of rock berms/swales 
and retention areas to temporarily capture and treat stormwater in areas with increased impervious 
surfaces associated with the Project development. 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 service roads, equipment pads, and 
substation.  

 

1 The existing Auwahi switchyard road was not surveyed and therefore is not included in the Study Area defined in 
this report.  
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Figure 1. Study Area and Vicinity 
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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.   

2.0 Description of Study Area 

As noted in Section 1.1 and shown on Figure 1, the Study Area encompasses approximately 212 acres 
(85 hectares). The major components of the Project will be located within a portion of TMK 2-1-008:001, 
which is owned by ʻUlupalakua Ranch and utilized as pastureland for cattle grazing. The proposed 
Project access road, which would extend east from Pi‘ilani Highway across TMK 2-1-008:056 to the 
Project, is included in the Study Area. The Study Area is undeveloped, vacant land; however, there are 
some remnant features of past ranching efforts such as stone walls and water troughs (Pacific Legacy, in 
prep). Numerous existing dirt ranching roads occur in the area. 

2.1 Climate  
The climate in the Study Area is characterized as arid and sunny. According to the Online Rainfall Atlas of 
Hawai‘i (Giambelluca et al. 2013), the area receives a mean annual rainfall of approximately 20 inches 
(508 millimeters [mm]). Rainfall is typically highest in December/January and lowest in July/August 
(Giambelluca et al. 2013). The closest National Weather Service (NWS) rainfall gage to the Study Area 
(ʻUlupalakua Ranch ULUH1, which is roughly 2.4 miles [3.9 km] to the southeast) recorded slightly above 
average rainfall between January 2019 and September 2019 when the surveys were conducted (NWS 
2019). The gage documented 6.6 inches (168 mm) in February 2019, which is above average for that 
site, and below average rainfall in March 2019 (0.3 inches or 7 mm) (NWS 2019). Rainfall was also above 
the monthly average in September 2019 (5 inches or 126.5 mm); however, conditions were much drier 
in September compared to March as evident by the vegetation color (see photos in Appendix A). The 
NWS rainfall data suggest conditions were relatively normal during the 2019 surveys.   

2.2 Topography, Geology, and Soils 
The elevation of the Study Area ranges from approximately 330 feet (100 meters [m]) above mean sea 
level (amsl) in the western portion of the main access road to approximately 940 feet (287 m) amsl in 
the eastern portion of the Study Area (Figure 2) (Dudek 2019). In general, the terrain slopes slightly west 
toward the ocean; however, numerous rock outcrops and topographic features are scattered 
throughout the Study Area.   
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Figure 2. Topography and Geology 
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The northern half of the Study Area is underlain by lava flows of the Kula Volcanic Series (Qkul-Lava 
Flow), ranging from 140,000 to 950,000 years old (Figure 2). Younger ʻaʻā lava of the Hana Volcanic 
Series (Qhn2), between 13,000 and 30,000 years old, is present in the southern half of the Study Area. A 
very small section of the Study Area associated with the generation–tie line near the existing Auwahi 
substation is classified as Hana Volcanic Series (Qhn0; between 50,000 and 140,000 years old) (Sherrod 
et al. 2007).  

The Natural Resources Conservation Service (NRCS) identifies four soil types in the Study Area. The 
majority of the site is Keawakapu extremely stony silty clay loam, 3 to 25 percent slopes and Kamaole 
very stony silt loam, 3 to 15 percent slopes. Small areas of Makena loam, stony complex, 3 to 25 percent 
slopes, and very stony land are also present (NRCS 2019). 

2.3 Hydrology 
The Study Area is within the Wailea watershed (Water Quality Consulting, Inc. 2013). No perennial 
streams or wetlands are present in the Study Area (DAR 2008, Maui Environmental Consulting, LLC 
2019). Figure 3 depicts water resources mapped within the Study Area and vicinity by the U.S. Fish and 
Wildlife Service (USFWS) National Wetlands Inventory (NWI) data, the U.S. Geological Survey (USGS) 
topographic and National Hydrography Dataset (NHD), and the State of Hawai‘i Division of Aquatic 
Resources (DAR) dataset. Only one water feature is identified within the Study Area by these datasets. 
Wai Lea Stream crosses through the southern portion of the Study Area, intersecting with portions of 
the generation-tie line and existing ranch roads and proposed access roads. Wai Lea Stream is classified 
as an intermittent stream by NHD (2019), a non-perennial stream by DAR (2008), and Riverine, 
Intermittent, Streambed, Seasonally Flooded (R4SBC) by NWI (2019).  

In addition to Wai Lea Stream, several erosional features and dry linear depressions are present in the 
Study Area that may carry water briefly in response to heavy rain events. These landforms range from 
narrow, shallow depressions (e.g., gullies, swales) to larger, deep depressions with steep-sides. Field 
observations suggest these features are characterized by low-volume, infrequent, and short duration 
flow, and do not appear to convey enough flow frequently enough to have a bed and bank and reliable 
ordinary high water marks. Details on the water features within the Study Area that may be subject to 
jurisdiction under Section 404 of the Clean Water Act are provided in the Project’s Waters of the U.S. 
determination and delineation report (Tetra Tech, in prep.).   
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Figure 3. Water Resources Identified by NWI, NHD, DAR 
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3.0 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 Study Area. This review included environmental 
assessments and environmental impact statements, NWI data, the USGS NHD, scientific journals and 
reports, and available, unpublished data that are 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 Study Area to identify occurrences of state or federally-listed species, or rare species, or habitats 
that could harbor these species.  

Field surveys of the Study Area included the following: 

• General plant and wildlife survey conducted on March 13-14, 19-20, 27, and September 13, 
2019; 

• Wiliwili tree (Erythrina sandwicensis) survey conducted on September 13, 17, and 18, 2019; and   

• Yellow-faced bee (Hylaeus spp.) survey conducted on June 22, 2018 and May 11, 2019. 

Details of the field survey methods are provided below. 

In addition, Tetra Tech conducted a brief reconnaissance site visit to a portion of the Study Area on 
March 6, 2020. Notable observations from that site visit are also incorporated.  

3.1 Plants 
On March 13-14, 19-20, 27 and September 13, 2019, Tetra Tech and LeGrande Biological Surveys Inc. 
conducted a pedestrian survey to record all plant species, dominant vegetation types, as well as any 
listed or rare plant species within the Study Area. During the survey, biologists examined areas more 
likely to support native plants (e.g., rocky outcrops, erosional features, low-topographic areas, and 
shady areas) intensively. Plant identifications were made in the field; plants that could not be positively 
identified were photo-documented for comparison with the recent taxonomic literature. Tetra Tech 
mapped the location of plants listed as threatened or endangered by Hawaiʻi Revised Statutes 195D or 
the Endangered Species Act of 1973 (as amended) as well as plants considered potentially rare.  

Plants recorded during this survey are indicative of the season and environmental conditions at the time 
of the survey. The presence and location of plants can be influenced by seasonal and temporal changes; 
therefore, it is possible additional species may occur within the Study Area but were not present during 
this survey. However, the plant survey was conducted primarily during a wet period; therefore, Tetra 
Tech assumes that the results are representative of the site. 

Following the field surveys, Tetra Tech researched historic plant observations and the potential for other 
rare plant species to occur in the Study Area by contacting known specialists on Maui. Tetra Tech 
discussed the history of known botanical resources within the Study Area with ‘Ulupalakua Ranch’s 
botanist and the Maui Nui Plant Extinction Prevention Program. 
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3.1.1 Wiliwili Inventory 

Paeahu Solar requested Tetra Tech record the wiliwili trees and groves within the Study Area to assist 
with micrositing Project features and potentially avoiding or minimizing impacts to wiliwili trees. 
Although not state or federally-listed as threatened or endangered, wiliwili is considered a keystone 
species in lowland dry forests and is culturally important to Hawaiians because of its use in many 
Hawaiian traditions and legends (Kaufman et al. 2020). On September 13, 17, and 18, 2019, biologists 
conducted a wiliwili tree inventory. Prior to the field survey, linear transects were created at regular 
intervals with Geographic Information System software. The transects were loaded on iPad Minis or 
Tablets with Collector for ArcGIS. Biologists walked concurrently along adjacent transects mapping all 
wiliwili trees or groves observed within the Study Area. At each Global Positioning System (GPS) point, 
biologists noted the number of individuals and their age group (i.e., seedling, juveniles, adults). 

3.2 Wildlife 

3.2.1 Birds 

On March 13-14, 19-20, and September 13, 2019, Tetra Tech and LeGrande Biological Surveys Inc. 
recorded all birds seen or heard while walking and driving within the Study Area. Habitats or plants that 
could support listed birds were also identified, if present (such as water features as potential habitat for 
listed Hawaiian waterbirds).  

3.2.2 Mammals 

During the general plant and wildlife survey, which was conducted on March 13-14, 19-20, and 
September 13, 2019 with the bird surveys, Tetra Tech and LeGrande Biological Surveys Inc. recorded all 
mammals observed within the Study Area. The survey was limited to visual and auditory detection, 
coupled with visual observation of scat, tracks, and other animal sign.  

Specific surveys for the endangered Hawaiian hoary bat or ‘ōpe‘ape‘a (Lasiurus cinereus semotus), 
through the use of acoustic bat detectors or nighttime observation, were not conducted. The USFWS 
and Hawai‘i Division of Forestry and Wildlife (DOFAW) recognize all woody vegetation greater than 15 
feet (4.5 m) tall as potential bat roosting habitat (DOFAW 2015, USFWS 2019a). For this reason, Tetra 
Tech noted the presence or absence of trees or shrubs greater than 15 feet (4.5 m) tall within the Study 
Area.  
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3.2.3 Insects 

The surveys focused on searching the Study Area for the presence of the state and federally-endangered 
Blackburn’s sphinx moth (Manduca blackburnii)2 and the state and federally-endangered yellow-faced 
bees (Hylaeus spp.) and their hosts plants; however, all other large insects observed while walking and 
driving the Study Area were also recorded.  

3.2.3.1 Blackburn’s Sphinx Moth 

Larvae of the Blackburn’s sphinx moth feed on plants in the nightshade family (Solanaceae), including 
the non-native, weedy tree tobacco (Nicotiana glauca), which is common in this region of Maui. Tree 
tobacco plants encountered in the Study Area during the surveys conducted on March 13-14, 19-20, 27, 
and September 13, 2019 were scanned for Blackburn’s sphinx moth larvae, eggs, or evidence of larval 
feeding (such as chewed stems, frass, or leaf damage). However, each tree tobacco plant was not 
thoroughly examined for evidence of Blackburn’s sphinx moth. General locations of tree tobacco 
encountered were mapped to inform Project design and future Blackburn’s sphinx moth survey efforts.  

3.2.3.2 Yellow-Faced Bees  

Dr. Karl Magnacca surveyed the Study Area for native yellow-faced bees and their primary host plants. 
The solar array area was surveyed on June 22, 2018 and the generation-tie line and access roads/staging 
areas were surveyed on May 11, 2019. The purpose of these surveys was to identify if the Study Area 
may be inhabited by native yellow-faced bees, particularly the endangered assimulans yellow-faced bee 
(Hylaeus assimulans) which is known to occur at Makena, and determine if suitable habitat for native 
yellow-faced bees is present. Assimulans yellow-faced bee is primarily dependent on ‘ilima (Sida fallax); 
therefore, ‘ilima was the main host plant target of the survey. The surveys were timed to coincide with 
the peak ‘ilima flowering period to increase the chances of observing native yellow-faced bees. Other 
native species were also noted as their presence would indicate a greater likelihood of being able to 
sustain bee populations. 

Non-native ants, especially the big-headed ant (Pheidole megacephala) and yellow crazy ant 
(Anoplolepis gracilipes), are known to directly prey on bees and exclude yellow-faced bees (Daly and 
Magnacca 2003, USFWS 2016a). To determine if habitat-modifying non-native ants are present, ant baits 
(consisting of tuna with corn syrup) were placed at eight sites in the solar array area. Baits were checked 
roughly 2 hours after setting. However, Dr. Magnacca stopped deploying additional baits after it became 
clear that good yellow-faced bee habitat was not present in the area regardless of the presence of ants.  

 

2 The 2019 5-year review for the Blackburn’s sphinx moth stated that the species “…is not likely to become extinct 
within the foreseeable future and more closely meets the definition of threatened rather than endangered” 
(USFWS 2019b). 
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4.0 Results and Discussion 

In general, the Study Area is degraded agricultural land that has been highly disturbed and is dominated 
by non-native plant and wildlife species. Of the native species observed, most are common across Maui 
and other Hawaiian Islands. Previous and current agricultural uses (such as cattle grazing and creation 
and use of dirt access roads) and the introduction of invasive species (including feral ungulates and non-
native weeds) have modified and degraded the native biological resources in the Study Area. These 
activities have reduced the number and abundance of native species and habitats suitable for native 
species.  

Despite the disturbed nature of the Study Area, two state and federally-listed endangered species—the 
Blackburn’s sphinx moth and ma‘o hau hele (Hibiscus brackenridgei ssp. brackenridgei)—were observed 
during the survey. Several other state or federally-listed species not observed in the Study Area during 
the survey may occasionally occur in or traverse the Study Area. These species are discussed in further 
detail below. Representative photographs of the Study Area are presented in Appendix A. 

4.1 Plants 
Biological surveys documented 91 plant species within the Study Area (Appendix B)3. Thirteen of the 
observed plant species are native to the Hawaiian Islands (Table 1). One of the observed native species—
ma‘o hau hele—is listed as endangered by USFWS and DOFAW. Only a single individual ma‘o hau hele 
individual was recorded during the survey (Figures 4 and 5; see Section 4.1.1 below). The remaining 78 
plant species observed within the Study Area are non-native to the Hawaiian Islands.   

The primary vegetation type within the Study Area is Open Kiawe (Prosopis pallida)/Buffelgrass 
(Cenchrus ciliaris) Forest. It is characterized by large kiawe trees, roughly 15–30 feet (5–9 m) tall, which 
occur as small stands or scattered individuals, with dense mats of buffelgrass in the understory (see 
Photos 1-3 in Appendix A). The native wiliwili tree occurs commonly, particularly within the dry linear 
depressions and erosional features in the Study Area (see Photos 4-5 in Appendix A). Other common 
species widely scattered in the understory include the non-native lantana (Lantana camara), partridge 
pea (Chamaecrista nictitans), golden crown-beard (Verbesina encelioides), hairy abutilon (Abutilon 
grandifolium), wild pea (Macroptilium lathyroides), fireweed (Senecio madagascariensis), Guinea grass 
(Urochloa maxima), Natal redtop (Melinis repens), and sourgrass (Digitaria insularis). The native ‘iwa‘iwa 
fern (Doryopteris decipiens) and ‘ilie‘e (Plumbago zeylanica) are common on outcrops and within shady 
areas in depressions. Koa haole (Leucaena leucocephala) and klu (Acacia farnesiana) are scattered 
sparsely throughout the Study Area.   

 

3 The taxonomy and nomenclature of the flowering plants are in accordance with Wagner et al. (1999), Wagner et 
al. (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. 
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Table 1. Native Plant Species Recorded in the Study Area During the Survey 

Common/Hawaiian Name  Scientific Name Status 

‘akoko Euphorbia celastroides var. lorifolia E 

hoary abutilon Abutilon incanum I 

‘ilie‘e Plumbago zeylanica I 

‘ilima Sida fallax I 

‘iwa‘iwa Doryopteris decipiens E 

koali awahia Ipomoea indica I 

kūpala Sicyos pachycarpus E 

maiapilo Capparis sandwichiana E 

ma‘o hau hele Hibiscus brackenridgei ssp. 
brackenridgei 

E, 
End 

pili Heteropogon contortus I 

pōpolo Solanum americanum I 

wiliwili Erythrina sandwicensis E 

‘uhaloa Waltheria indica I 
Status: E = Endemic (native only to the Hawaiian Islands); I = Indigenous (native to the Hawaiian 
Islands and elsewhere); End = Federally and State endangered. 
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Figure 4. Locations of Listed and Relatively Rare Plant Species 
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Figure 5. Observed and Historical Locations of Endangered Ma‘o Hau Hele (Hibiscus brackenridgei ssp. brackenridgei) 
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4.1.1 Listed Species and Critical Habitat 

As stated above, ma‘o hau hele is listed as endangered by USFWS and DOFAW. This subspecies occurs on 
the islands of Maui, Lana‘i, and Hawai‘i, with an estimated 376 individuals (24 mature, 52 immature, and 
300 reintroductions) across the three islands (USFWS 2013). In 2006, there were at least 11 ma‘o hau hele 
individuals within the central portion of the Study Area (Figure 5); however, after severe drought conditions 
between 2006 and 2012, all but one individual died. The one remaining ma‘o hau hele individual is located 
within a small exclosure at the top of a steep slope (see Photos 9-10 in Appendix A). This exclosure was built 
by the Maui Nui Plant Extinction Prevention Program in May 2011 to prevent damage by ungulates (Diana 
Crow/ʻUlupalakua Ranch, pers. comm., September 2019). According to the landowner’s botanist, this ma‘o 
hau hele individual occasionally produces seeds (Diana Crow/ʻUlupalakua Ranch, pers. comm., June 2019). 
Notable leaf insect damage was observed on the individual during the survey, which is consistent with 
damage from the Chinese rose beetle (Adoretus sinicus). During a site visit in March 2020, it was noted that 
a branch of the ma‘o hau hele individual had broken (see Photo 11 in Appendix A). The cause of the broken 
branch is unknown.  

No federally designated critical habitat occurs in the Study Area. The closest plant critical habitat to the 
Study Area is Lowland Dry Unit 03, which is 0.73 mile (1.17 km) to the southwest of the Project boundary 
(Figure 6). Lowland Dry Unit 03 is currently occupied by one listed plant species—‘āwikiwiki (Canavalia 
pubescens)—and is considered by USFWS to be unoccupied critical habitat for 16 additional listed plant 
species (USFWS 2016b). ‘Āwikiwiki was not observed in the Study Area and has not been seen during 
previous surveys in the Study Area (Diana Crow/‘Ulupalakua Ranch, pers. comm., September 2019). 
Lowland Dry Unit 03 is underlain by a younger lava flow than the Study Area; therefore, that area is more 
likely to support rare native plants than the Study Area (Figure 6).  

Lowland Dry Unit 02 is 1.7 miles (2.7 km) to the northeast of the Project boundary (Figure 6). The plants 
Bonamia menziesii, ‘āwikiwiki, and ma‘o hau hele are present in this critical habitat unit. The unit is also 
considered by USFWS to be unoccupied critical habitat for 15 additional listed plant species (USFWS 
2016b). Besides ma‘o hau hele, none of the other listed plants with designated critical habitat in 
Lowland Dry Unit 02 were observed in the Study Area. Lowland Dry Unit 02 is primarily underlain by a 
younger lava flow than the Study Area; therefore, that area is more likely to support rare native plants 
than the Study Area. 

4.1.2 Other Plant Species of Interest 

‘Akoko (Euphorbia celastroides var. lorifolia) was observed on two rock outcrops near the northern 
boundary of the Study Area (Figure 4). Four individuals were recorded on the western outcrop and two 
individuals were observed on the eastern outcrop during the survey. This variety of ‘akoko is considered 
rare in Hawai‘i by some botanists because its range is limited to portions of Maui (Hank Oppenheimer 
/Maui Nui Plant Extinction Prevention Program, pers. comm., October 2019; Matt Kier /DOFAW, pers. 
comm., April 2020); however, quantitative distribution information is not currently available for this ‘akoko 
variety. 
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One maiapilo (Capparis sandwichiana) individual was observed in the central portion of the Study Area. 
According to the landowner’s botanist, this is the only maiapilo individual that is known to occur in the 
Study Area (Diana Crow/‘Ulupalakua Ranch, pers. comm., September 2019). Maiapilo occurs on all the Main 
Hawaiian Islands, and numerous individuals have been recorded at the Honua‘ula property to the 
southwest (SWCA 2016).  

Survey mapping documented 461 wiliwili trees in the Study Area (Figure 7). Most of the trees occur in 
low topographic areas (e.g., swales, dry depressions). Several large wiliwili groves are present; the 
largest grove recorded consisted of 22 adults, and is located along the eastern Project boundary. Canopy 
diameter ranged from 148 feet (45 m) wide for the largest grove to 6 feet (2 m) wide for small 
individuals during the survey. Tree height ranges from 10–25 feet (3–7 m) tall. No saplings were seen 
and only one juvenile wiliwili tree was observed.  
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Figure 6. Closest Designated Critical Habitat 
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Figure 7. Wiliwili (Erythrina sandwicensis) Mapped within Study Area 
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4.2 Wildlife 

4.2.1 Birds 

Twenty bird species were recorded within the Study Area (Table 2)4. Most of these bird species are non-
native to the Hawaiian Islands, and are species commonly found in rural or agricultural areas. One 
native/endemic bird species—the pueo or Hawaiian short-eared owl (Asio flammeus sandwichensis)—
was seen in the Study Area and immediate vicinity. Japanese white-eye (Zosterops japonicus), common 
myna (Acridotheres tristis), and zebra dove (Geopelia striata) were the most common bird species 
recorded during the survey. Several of the bird species seen or heard during the survey are protected by 
the Migratory Bird Treaty Act (Table 2).  

Table 2. Birds Recorded in the Study Area During the Survey 

Common Name  Scientific Name Status MBTA 

African silverbill Euodice cantans NN 
 

Barn owl Tyto alba NN X 

Black francolin Francolinus francolinus NN 
 

Cattle egret Bubulcus ibis NN X 

Common myna Acridotheres tristis NN  

Erckel's francolin Pternistis erckelii NN  

Gray francolin Francolinus pondicerianus NN  

Pueo, Hawaiian short-eared owl Asio flammeus sandwichensis E  

House finch Haemorhous mexicanus NN X 

Warbling white-eye Zosterops japonicus NN  

Java sparrow Padda oryzivora NN  

Mourning dove Zenaida macroura NN X 

Northern cardinal Cardinalis cardinalis NN X 

Northern mockingbird Mimus polyglottos M X 

Nutmeg mannikin Lonchura punctulata NN  

Rock pigeon Columba livia NN  

Rosy-faced lovebird Agapornis roseicollis NN  

Spotted dove Streptopelia chinensis NN  

Wild turkey Meleagris gallopavo NN  

Zebra dove Geopelia striata NN  
Status: E = Endemic, M = Migrant, NN = non-native established species, MBTA = Migratory Bird Treaty Act. 

 

 

4 Scientific nomenclature for birds follows Billerman et al. (2020). 
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No state or federally-listed bird species were recorded during the survey; however, several such species 
have the potential to be present in or transverse the Study Area, as discussed below. 

• Seabirds: The endangered Hawaiian petrel (Pterodroma sandwichensis), threatened Newell’s 
shearwater (Puffinus newelli), and endangered band-rumped storm-petrel (Oceanodroma 
castro) (collectively referred to as seabirds) have not been documented in the Study Area, and 
suitable nesting habitat does not occur in the Study Area. However, suitable nesting habitat 
exists at upper elevations of East Maui, suggesting it is possible for these birds to fly over the 
Study Area at night from May through October while transiting between nest sites and the 
ocean. These listed seabirds may be attracted to construction lights at night. Disorientation and 
fallout as a result of light attraction could occur for 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.  

• Waterbirds: The endangered Hawaiian stilt (Himantopus mexicanus knudseni), Hawaiian duck 
(Anas wyvilliana), and Hawaiian coot (Fulica alai) (collectively referred to as waterbirds) have 
not been documented in the Study Area, and suitable habitat for these species does not occur in 
the Study Area. At solar facilities in the continental U.S., water-dependent birds (such as grebes, 
loons, rails, coots, shorebirds, and waterfowl) have been documented to collide with 
photovoltaic arrays (Kagan et al. 2014, WEST 2014, Walston et al. 2016). However, there has 
been no evidence from operating solar facilities in Hawai‘i to suggest this risk to waterbirds 
occurs in Hawai‘i.  

• Hawaiian goose: The threatened nēnē or Hawaiian goose (Branta sandwichensis) uses various 
habitat types, including beach strand, shrubland, grasslands, and lava rock (Banko 1988, Banko 
et al. 1999). Hawaiian geese are also known to use landscaped/maintained areas, such as golf 
courses, grazed agricultural areas, playing fields, and housing developments. No Hawaiian geese 
were observed in the Study Area during the biological survey, and none have been reported in 
the vicinity (SWCA 2016); however, it is possible that Hawaiian geese fly through the Study Area 
when in transit to and from areas with known populations. Hawaiian geese also have the 
potential to be attracted to the Study Area during or after construction if their preferred habitat 
is created (i.e., mowed lawns). 

4.2.2 Mammals 

Several non-native terrestrial mammalian species were detected during the survey. Several herds of axis 
deer (Axis axis) were seen throughout the Study Area5. A single domestic cow (Bos taurus) was observed 
grazing, and one small Indian mongoose (Herpestes javanicus) was seen along the main access road. 
Evidence of feral goats (Capra hircus) was seen. Although not observed, other introduced mammals, 

 

5 Scientific nomenclature for mammals follows Tomich (1986). 
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such as dogs (Canis familiaris), cats (Felis catus), pigs (Sus scrofa), house mice (Mus musculus), and rats 
(Rattus spp.), are likely to occur within the Study Area.  

The state- and federally-endangered Hawaiian hoary bat is likely to transit, forage, or roost in the Study 
Area. This species will forage in open and semi-cluttered landscapes in a wide range of habitats and 
vegetation types (Bonaccorso et al. 2015). Most of the trees within the Study Area (kiawe, wiliwili, koa 
haole) are over 15 feet tall and have the potential to function as bat roost trees, per USFWS and 
DOFAW. A single Hawaiian hoary bat was sighted roughly 0.5 mile (0.8 km) southwest of the Study Area 
during a nighttime survey in 2008 (SWCA 2016).  

4.2.3 Insects 

Insects observed during the surveys are listed in Table 3.6 Of these, only the Blackburn’s sphinx moth 
and two dragonflies—globe skimmer (Pantala flavescens) and green darner (Anax junis)—are native to 
the Hawaiian Islands. These two dragonflies are common in Hawai‘i. The Blackburn’s sphinx moth is 
discussed below. 

Table 3. Insects Recorded in the Study Area During the Survey 

Common Name  Scientific Name Status 

Black house ant Ochetellus glaber NN 

Blackburn’s sphinx moth Manduca blackburnii E, End 

Cabbage white butterfly Pieris rapae NN 

Globe skimmer Pantala flavescens I 

Green darner Anax junis I 

Ladybird beetle Coccinellidae sp. NN 

Leafcutter bee Megachile chlorura NN 

Longhorn crazy ant Paratrechina longicornis NN 

Long-tailed blue Lampides boeticus NN 

Pharaoh ant Monomorium pharaonis NN 

Monarch butterfly Danaus plexippus NN 

Sonoran carpenter bee Xylocopa sonorina NN 

Western honey bee Apis mellifera NN 

Yellow garden spider Argiope aurantia NN 
Status: E = Endemic, End = State and federally-endangered, I = Indigenous, NN = non-native species. 
 

4.2.3.1 Blackburn’s Sphinx Moth 

Three state- and federally-endangered Blackburn’s sphinx moth caterpillars were observed on two tree 
tobacco plants during the survey (Figure 8, also see photos in Appendix A). Two of the caterpillars were 

 

6 Scientific nomenclature follows Nishida (2002) for insects. 
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1st instars, and one was in 5th instar stage. A host plant for the caterpillar, tree tobacco, is scattered 
within the Study Area. Figure 8 shows the general locations of tree tobacco encountered but does not 
represent a comprehensive inventory of all tree tobacco in the Study Area (see Section 5.2.4 regarding 
recommended pre-construction surveys). The largest concentration of tree tobacco occurs on the large 
rock outcrop along the eastern boundary of the Study Area (Figure 8). Due to the extent of tree tobacco 
within the Study Area, not all plants were thoroughly searched for Blackburn’s sphinx moth caterpillars 
or eggs, and additional caterpillars may occur in the Study Area. Potential evidence of feeding (cut stems 
and leaves) was observed on at least three tree tobacco plants during the survey; however, because 
various lepidopterans and other species can cause leaf and stem damage on tree tobacco, feeding signs 
in the Study Area cannot be attributed only to Blackburn’s sphinx moth. Blackburn’s sphinx moth 
caterpillars have also been observed in the vicinity of the Study Area (SWCA 2016). 

The two native, larval host plants for Blackburn’s sphinx moth (Nothocestrum latifolium and N. 
breviflorum) were not found and are not likely to occur in the Study Area. These two Nothocestrum 
species are primary constituent elements required by Blackburn’s sphinx moth larvae for foraging, 
sheltering, maturation, and dispersal (USFWS 2003). The invasive, non-native tree tobacco is widespread 
across the Hawaiian Islands and not considered a primary constituent element for Blackburn’s sphinx 
moth critical habitat; tree tobacco is short-lived, vulnerable to prolonged drought, and the plant’s water 
content may not be suitable for optimal larvae growth (USFWS 2003). Three likely native adult stage 
host plants for the Blackburn’s sphinx moth—maiapilo, ‘ilie‘e, and koali awahia (Ipomoea indica)—were 
observed in the Study Area.  

USFWS has not designated critical habitat for the Blackburn’s sphinx moth within the Study Area. The 
closest Blackburn’s sphinx moth critical habitat unit (Unit 1 Pu‘u O Kali) is located roughly 1.7 miles (2.7 
km) to the northeast of the Study Area boundary. This unit overlaps with the plant Lowland Dry Unit 02 
unit (Figure 6). The next closest Blackburn’s sphinx moth critical habitat unit is located within the ‘Ahihi-
Kina‘u Natural Area Reserve at Cape Kīnaʻu, which is approximately 4.4 miles (7.1 km) to the south of 
the Study Area boundary. 

4.2.3.2 Yellow-Faced Bees  

No native yellow-faced bees were observed during the surveys. ‘Ilima, which is considered the primary 
host plant for the endangered assimulans yellow-faced bee, mostly occurs as widely scattered 
individuals throughout the Study Area, and therefore does not provide enough food resources to sustain 
a population of native yellow-faced bees. Uhaloa (Waltheria indica) is the only one other native plant 
present in the Study Area that is known to be visited by native yellow-faced bees. Similar to ‘ilima, 
uhaloa also occurs as scattered individuals or small patches. Thus, Dr. Karl Magnacca concluded the 
Study Area is poor quality habitat for native yellow-faced bees. Although several non-native ant species 
were observed (see Table 3), the big-headed ant and yellow crazy ant were not observed during the 
surveys. USFWS has not designated critical habitat for the endangered assimulans yellow-faced bee.
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Figure 8. Blackburn’s Sphinx Moth (Manduca blackburnii) Caterpillars and Tree Tobacco Observed During the Survey 
 

Note: Tree tobacco points represent single plants or plant patches; however, this is not a complete inventory of all tree tobacco plants in the Study Area.  
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5.0 Conclusions and Recommendations 

As described in Section 4, the majority of the plants and animals observed in the Study Area are 
introduced, non-native species. Although the native biological resources in the area are degraded by 
agricultural activities and invasive species, two state and federally-listed endangered species—the 
Blackburn’s sphinx moth and ma‘o hau hele—occur in the Study Area. Several other listed wildlife 
species have the potential to occur in or transit through the Study Area. Recommended measures to 
avoid and minimize impacts to state and federally-listed species that could occur in the Study Area are 
outlined below. Some of these measures were developed in consultation with USFWS and DOFAW. 

5.1 Plants 
The majority of the plant species recorded in the Study Area (nearly 85 percent) are not native to the 
Hawaiian Islands; however, some native plants were recorded, including the endangered ma‘o hau hele. 
Tetra Tech also recommends the following measures to avoid and minimize potential impacts to native 
plants: 

• Design the Project to avoid take7 of the one remaining ma‘o hau hele individual and to avoid 
impacts to its exclosure (see Figure 5). Maintain a 50-foot (15-m) avoidance buffer from the 
ma‘o hau hele individual during construction and operations. During construction, mark the 50-
foot buffer with highly visible, temporary fencing and appropriate signage to prevent 
disturbance in the area. 

• No more than 4 weeks prior to construction, have a knowledgeable botanist inspect the 
remaining ma‘o hau hele individual and document its current condition. 

• To the maximum extent practicable, design the Project to avoid the ‘akoko individuals on the 
two rock outcrops (see Figure 4).  

• If landscaping is installed along portions of the western perimeter of the Project for visual 
screening, use non-invasive plants, and consider incorporating native plant species to the 
maximum extent practicable. The Hawaiian Ecosystems at Risk Project provides a list of plants 
that may be appropriate for landscaping (HEAR 2004). Potential native species that may be 
appropriate for landscaping at the site include maiapilo, ‘ilie‘e, ‘ilima, wiliwili, pili grass 
(Heteropogon contortus), and ʻaʻaliʻi (Dodonaea viscosa).    

• Although non-native weedy species are common in the Study Area, implement invasive species 
minimization measures to avoid the unintentional introduction or transport of new invasive 

 

7 “Take” is defined under the Hawaii Revised Statutes (HRS) 195D-2 as “harass, harm, pursue, hunt, shoot, wound, 
kill, trap, capture, or collect endangered or threatened species of aquatic life or wildlife, or to cut, collect, uproot, 
destroy, injure, or possess endangered or threatened species of aquatic life or land plants, or to attempt to engage 
in any such conduct”. Similarly, “Take” is defined under the Endangered Species Act (ESA) of 1973 (16 U.S.C. § 
1532) as “to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or attempt to engage in any 
such conduct.”  
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species to the area. This includes utilizing on-site gravel, rock, soil when practicable, purchasing 
raw materials (e.g., gravel, rock, soil) from a local supplier when practicable; utilizing certified, 
weed-free seed mixes; and washing and/or visually inspecting (as appropriate) construction 
materials or equipment arriving from outside Maui for excessive debris, plant materials, and 
invasive or harmful non-native species. Consult with Maui Invasive Species Committee if 
needed. 

• Follow the most recent Rapid ‘Ōhi‘a Death decontamination protocols from USFWS and DOFAW.  
• If practicable, design the Project to minimize impacts to the larger wiliwili groves. For those 

trees that cannot be avoided, consider collecting available seeds for genetic diversity and 
donating the cut wood to an appropriate cultural group.  

• Develop a vegetation management plan and emergency response plan (including fire) along with 
the Maui County permitting process which may reduce potential impacts to listed and rare 
native plants. 

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 occurs 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 subsections 5.2.1 through 5.2.5, 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. 

• 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 2019c). 

5.2.1 Seabirds 

The Study Area does not provide suitable nesting or foraging habitat for the three listed Hawaiian 
seabirds. However, individuals may fly over the Study 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: 

• Restrict construction activity to daylight hours during the seabird peak fallout period 
(September 15–December 15) and avoid the use of nighttime lighting that could attract 
seabirds. 

• If project construction requires any nighttime construction with lighting, shield construction 
lighting, direct lighting downward, and fit lighting with non-white lights if construction safety is 
not compromised, to minimize the attractiveness of construction lights to seabirds.  
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• If nighttime construction occurs during the seabird peak fallout period, have a biological monitor 
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. If the biological monitor observes a seabird, 
and the seabird 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.  

• If a grounded seabird is found, contact the Maui Nui Seabird Recovery Project at (808) 573-
2473. 

• For operational on-site lighting, use fixtures that will be shielded and directed downward to 
prevent upward radiation, and fitted with non-white light bulbs to the extent possible. The 
lighting should also be triggered by a motion detector, unless otherwise directed by Maui 
Electric Company or code compliance. Lighting should be situated so that light does not shine on 
and reflect off the solar panels.  

5.2.2 Hawaiian Goose and Listed Waterbirds 

The Study Area does not provide suitable nesting or foraging habitat for the three listed Hawaiian 
waterbirds or Hawaiian goose. The Hawaiian goose or listed waterbirds may fly through the Study Area 
in transit to and from areas with known populations. If these species land within the Study Area, 
construction and operation activities could impact them. Tetra Tech recommends the following 
avoidance measures: 

• If the Hawaiian goose or listed waterbirds are found in the Study Area during active 
construction, cease all activities within 100 feet (30 m) of the bird, and do not approach the 
bird(s). If a nest is discovered, contact USFWS and DOFAW. If a nest is not discovered, work may 
continue after the bird leaves the area of its own accord.  

• Design stormwater retention areas to drain within 48 hours of end of a storm event and keep 
retention areas free of emergent vegetation, to avoid attracting listed waterbirds.  

• Maintain vegetation along the perimeter of the retention areas as low as possible to discourage 
listed waterbirds from nesting.  

5.2.3 Hawaiian Hoary Bat 

The USFWS (2019a) provides the following avoidance and minimization measures for the Hawaiian 
hoary bat: 

• Avoid trimming or removing woody vegetation (trees or shrubs) taller than 15 feet between 
June 1 and September 15, when juvenile bats are not yet capable of flying and may be roosting 
in the trees, resulting in the potential to be impacted. 

• To prevent entanglement, do not use barbed wire for fencing. 
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Tetra Tech recommends that if some trimming or removing woody vegetation taller than 15 feet is 
necessary between June 1 and September 15, consult with USFWS and DOFAW to ensure impacts to the 
Hawaiian hoary bat are avoided. 

5.2.4 Blackburn’s Sphinx Moth  

Three Blackburn’s sphinx moth caterpillars were observed in the Study Area. Tree tobacco (a common, 
invasive host plant for the Blackburn’s sphinx moth larvae) is scattered in the Study Area, and native 
adult food plants are present on the site. To avoid direct take of this endangered species during Project 
construction and operation, Tetra Tech recommends the following based on avoidance and 
minimization measures provided by USFWS (2019a):  

• Consult with USFWS and DOFAW for Project-specific guidance for addressing this species. 
• Conduct a thorough survey for Blackburn’s sphinx moth and tree tobacco within the Study Area 

at least six weeks prior to construction.  
• For tree tobacco plants less than 3 feet (0.9 m) in height observed during the surveys:  

o Remove tree tobacco less than 3 feet in height throughout the Study Area.  
o Monitor the Study Area every 4-6 weeks for new tree tobacco growth or re-sprouts, and 

continue to remove plants less than 3 feet in height to prevent attracting Blackburn’s 
sphinx moth. 

• If tree tobacco is over 3 feet in height, thoroughly search the plant for eggs, larvae, and signs of 
larval feeding (chewed stems, frass, or leaf damage).  

o If there are no signs of Blackburn’s sphinx moth on tree tobacco more than 3 feet in 
height: 
 Cut and remove the above-ground portion of the tree tobacco and paint cut 

stems with herbicide (without disturbing soil and roots) to prevent plant growth 
and use by caterpillars.  

 Establish a 33-foot (10-m) disturbance-free buffer around the plant, and plant 
roots and leave the soil within the buffer undisturbed for a 3- to 6-month period 
(depending on whether a heavy rainfall event occurs) to prevent disturbance of 
any pupating larvae in the ground around the plant. 

 After this period, the plant roots may be removed and soil can be disturbed.  
o If there are signs of Blackburn’s sphinx moth on tree tobacco more than 3 feet in height: 

 Do not cut or disturbed the plant.  
 Repeat surveys, and once eggs and larvae are not present, remove plants 

following steps outlined above.  
 Remove all tree tobacco plants to stop attracting the species to the site.  

• Following removal efforts, regularly monitor the Study Area for tree tobacco, particularly after 
ground-disturbing activities, and remove all tree tobacco plants under 3 feet in height as soon as 
possible. If tree tobacco over 3 feet in height becomes established in the Study Area, consult 
with DOFAW and USFWS, as appropriate.  
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5.2.5 Yellow-Faced Bees 

No native yellow-faced bees were observed during the surveys. Because the Study Area is poor-quality 
habitat for native yellow-faced bees, it is extremely unlikely that any native yellow-faced bees would be 
present. No avoidance or minimization measures are recommended for yellow-faced bees. 
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Photo 1.  Overview of Study Area (solar array area) looking southwest, showing dominant 
kiawe trees (Prosopis pallida) and buffelgrass (Cenchrus ciliaris) (Date: March 13, 2019). 

 
Photo 2.  Open Kiawe (Prosopis pallida)/Buffelgrass (Cenchrus ciliaris) Forest, the primary 
vegetation type within the Study Area (Date: March 13, 2019). 
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Photo 3.  Typical conditions within the main access road and staging area from Pi‘ilani 
Highway to the solar array area (Date: September 13, 2019).  

 
Photo 4.  Native wiliwili trees (Erythrina sandwicensis) are a common component of the 
vegetation, especially in low topographic areas (Date: March 13, 2019).  
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Photo 5.  Erosional feature within the northern portion of the Study Area, showing native 
wiliwili trees (Erythrina sandwicensis) (Date: March 13, 2019). 
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Photo 6.  Topography is varied in the main solar array portion of the Study Area, as 
shown by this deep landform (dry linear depression) that has steep sides (Date: March 
14, 2019). 

 



Paeahu Solar Project  Final Biological Resources Survey Report 

Tetra Tech, Inc. A-6 August 2020 

 
Photo 7. Wai Lea Stream, looking downstream from the proposed generation-tie line 
location, showing wetter conditions in March 2019 vs. September 2019 (see Photo 8 
below) (Date: March 27, 2019).  
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Photo 8.  Wai Lea Stream, looking downstream from the proposed generation-tie line 
location, showing drier conditions in September 2019 vs. March 2019 (see Photo 7 
above) based on vegetation color (Date: September 18, 2019). 
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Photo 9.  One remaining endangered ma‘o hau hele (Hibiscus brackenridgei ssp. 
brackenridgei) individual located within a small exclosure at the top of a steep slope 
(Date: March 27, 2019). 
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Photo 10.  Looking up to the one remaining endangered ma‘o hau hele (Hibiscus 
brackenridgei ssp. brackenridgei) individual located within a small exclosure (Date: March 
27, 2019). 
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Photo 11.  Broken branch observed on the ma‘o hau hele (Hibiscus brackenridgei ssp. 
brackenridgei) individual during the site visit in March 2020 (Date: March 6, 2020). 
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Photo 12.  Outcrop with ‘akoko (Euphorbia celastroides var. lorifolia) near the northern 
boundary of the Study Area (Date: March 13, 2019). 
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Photo 13. Notable outcrop along the eastern boundary of the Study Area where 
Blackburn’s sphinx moth (Manduca blackburnii) and concentration of tree tobacco were 
observed (Date: March 13, 2019). 
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Photo 14. Young (1st instar) Blackburn’s sphinx moth (Manduca blackburnii) caterpillar on 
non-native tree tobacco with signs of leaf feeding (Date: March 14, 2019). 
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Photo 15. Older Blackburn’s sphinx moth (Manduca blackburnii) caterpillar on non-native 
tree tobacco (Date: March 27, 2019). 
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Table B-1 provides a list of plant species observed in the Project Area by Tetra Tech on March 13-14, 19, 
27 and September 13, 2019. The plant names are arranged alphabetically by family and then by species 
into three groups: Ferns/Lycophytes, Monocots, and Dicots. The taxonomy and nomenclature of the 
ferns and lycophytes follow Palmer (2002), with recent name changes in accordance with Smith et al. 
(2011). Flowering plants are in accordance with Wagner et al. (1999), Wagner and Herbst (2003), and 
Staples and Herbst (2005); recent name changes are those recorded in Wagner et al. (2012). If no 
common or Hawaiian name is known, only the scientific name is provided. 

Status: 

• E = endemic = native only to the Hawaiian Islands 
• I = indigenous = native to the Hawaiian Islands and elsewhere 
• P = Polynesian = introduced by Polynesians 
• X = introduced/ non-native = all those plants brought to the Hawaiian Islands by humans, 

intentionally or accidentally, after Western contact (Cook’s arrival in the islands in 1778) 

Table B-1. List of Plant Species Observed During Surveys for the Paeahu Solar Project 

Scientific Name and Authorship Hawaiian/Common Name Status 

FERNS & LYCOPHYTES 

Adiantaceae 

Doryopteris decipiens (Hook.) J.Sm. ‘iwa‘iwa E 

Lomariopsidaceae 

Nephrolepis brownii (Desv.) Hovenkamp & Miyam. sword fern X 

Pteridaceae 

Adiantum hispidulum Sw. rough maidenhair fern X 

MONOCOTS  

Arecaceae 

Cocos nucifera L. niu, coconut P 

Livistona chinensis (Jacq.) R.Br. ex Mart. Chinese fan palm X 

Poaceae 

Bothriochloa pertusa (L.) A.Camus pitted beardgrass X 

Cenchrus ciliaris L. buffelgrass X 

Cenchrus echinatus L. common sandbur X 

Chloris barbata Sw. swollen finger X 

Cynodon dactylon (L.) Pers Bermuda grass, mānienie X 

Digitaria insularis (L.) Mez ex Ekman sour grass X 

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

Heteropogon contortus (L.) P.Beauv. ex Roem. & Schult. pili grass I 

Melinis repens (Willd.) Zizka Natal redtop, Natal grass X 

Urochloa maxima (Jacq.) R.D.Webster Guinea grass X 
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Scientific Name and Authorship Hawaiian/Common Name Status 

 DICOTS 

Acanthaceae 

Asystasia gangetica (L.) T.Anderson Chinese violet X 

Amaranthaceae 

Amaranthus spinosus L. spiny amaranth X 

Anacardiaceae 

Schinus terebinthifolius Raddi Christmas berry X 

Araliaceae 

Schefflera arboricola (Hayata) Merr. dwarf umbrella plant X 

Schefflera actinophylla (Endl.) Harms octopus tree, umbrella tree X 

Asclepiadaceae 

Asclepias physocarpa (E.Mey.) Schltr. balloon plant X 

Calotropis procera (Aiton) W.T.Aiton small crown flower X 

Stapelia gigantea (N.E. Brown) zulu giant X 

Asteraceae 

Bidens pilosa L. Spanish needle X 

Conyza bonariensis (L.) Cronq. hairy horseweed X 

Conyza canadensis (L.) Cronquist var. canadensis horseweed X 

Emilia sonchifolia (L.) DC. Flora’s paintbrush X 

Montanoa hibiscifolia Benth. tree daisy X 

Parthenium hysterophorus L. false ragweed X 

Senecio madagascariensis Poir. fireweed X 

Sonchus oleraceus L. sow thistle, pualele X 

Tridax procumbens L. coat buttons X 

Verbesina encelioides (Cav.) Benth. & Hook. golden crown-beard X 

Zinnia peruviana (L.) L. pua pihi X 

Bignoniaceae 

Spathodea campanulata P.Beauv. African tulip tree X 

Cactaceae 

Pilocereus royenii (L.) Byles & Rowley Royen’s tree cactus X 

Capparaceae 

Capparis sandwichiana DC. maiapilo E 

Chenopodiaceae 

Chenopodium murale L. goosefoot, pigweed X 

Convolvulaceae 

Ipomoea indica (J. Burm.) Merr. koali awahia I 

Merremia aegyptia (L.) Urb. hairy merremia X 
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Scientific Name and Authorship Hawaiian/Common Name Status 

Cucurbitaceae 

Cucumis dipsaceus Ehrenb. ex Spach wild cucumber, hedgehog gourd X 

Momordica charantia L. bitter melon X 

Sicyos pachycarpus Hook. & Arn. kūpala E 

Euphorbiaceae 

Euphorbia celastroides Boiss. var. lorifolia (A.Gray) Sherff ‘akoko E 

Euphorbia hirta L. hairy spurge X 

Ricinus communis L. castor bean X 

Fabaceae 

Acacia farnesiana (L.) Wild. klu X 

Chamaecrista nictitans (L.) Moench partridge pea X 

Crotalaria pallida Aiton smooth rattlepod, pikakani X 

Desmanthus pernambucanus (L.) Thell. slender mimosa X 

Desmodium tortuosum (Sw.) DC. Florida beggarweed X 

Erythrina sandwicensis O.Deg. wiliwili E 

Indigofera suffruticosa Mill. indigo X 

Leucaena leucocephala (Lam.) de Wit koa haole X 

Macroptilium lathyroides (L.) Urb. wild bean X 

Neonotonia wightii (Wight & Arn.) Lackey – X 

Prosopis pallida Kunth kiawe X 

Samanea saman (Jacq.) Merr. monkeypod X 

Lamiaceae 

Hyptis pectinata (L.) Poit. comb hyptis X 

Leonotis nepetifolia (L.) R.Br. lion’s ear X 

Ocimum basilicum L. sweet basil X 

Ocimum gratissimum L.  basil X 

Malvaceae 

Abutilon grandifolium (Willd.) Sweet hairy abutilon X 

Abutilon incanum (Link.) Sweet hoary abutilon I 

Hibiscus brackenridgei A.Gray ssp. brackenridgei ma‘o hau hele E 

Malva parviflora L. cheese weed X 

Malvastrum coromandelianum (L.) Garcke ssp. 
coromandelianum false mallow X 

Sida acuta Burm.f. ssp. carpinifolia (L.f.) Borss.Waalk. – X 

Sida ciliaris L.  – X 

Sida fallax L. ‘ilima I 

Sida rhombifolia L. –  
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Scientific Name and Authorship Hawaiian/Common Name Status 

Oxalidaceae 

Oxalis corniculata L. wood sorrel X 

Meliaceae 

Melia azedarach L. Chinaberry X 

Moraceae 

Ficus microcarpa L.f. Chinese banyan X 

Nyctaginaceae 

Boerhavia coccinea Mill. – X 

Papavaraceae 

Argemone mexicana L.  Mexican poppy X 

Bocconia frutescens L. – X 

Plumbaginaceae 

Plumbago zeylanica L.  ‘ilie‘e I 

Portulacaceae 

Portulaca oleracea L. pigweed X 

Portulaca pilosa L. ‘ākulikuli  X 

Primulaceae 

Anagallis arvensis L. scarlet pimpernel X 

Solanaceae 

Capsicum annum L. chili pepper X 

Datura stramonium L. jimson weed X 

Nicandra physalodes (L.) Gaertn. apple of Peru X 

Nicotiana glauca Graham tree tobacco X 

Solanum americanum Mill. pōpolo I? 

Solanum seaforthianum Andrews – X 

Sterculiaceae 

Waltheria indica L. ‘uhaloa I 

Tiliaceae 

Triumfetta semitriloba Jacq. Sacramento bur X 

Verbenaceae 

Lantana camara L. lantana X 

Stachytarpheta cayennensis (Rich.) Vahl oī X 
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In Reply Refer To:                      July 17, 2020  
01EPIF00-2020-TA-0359 
 
Tiffany Agostini 
TetraTech 
737 Bishop Street, Suite 2340,  
Honolulu, Hawaiʻi 96813 
 
Subject: Technical Assistance for the Proposed Paeahu Solar Project Makawau District, 

Maui  
 
Dear Ms. Agostini: 
 
The U.S. Fish and Wildlife Service (Service) received your correspondence on June 12, 2020, 
requesting our comments for the proposed Paeahu Solar Project in the Makawau District, on the 
island of Maui. The work involves the construction and operation of a 15-megawatt (MW) solar 
photovoltaic (PV) system and a 4-hour, 15 MW, 60-megawatt-hour (MWh) battery energy 
storage system (Project). The Project will be located on 150 acres or less of land, situated 
approximately 0.6 miles east of Pi‘ilani Highway, on the western portion of tax map key (TMK) 
2-1-008:001, on land owned by Ulupalakua Ranch. This letter has been prepared under the 
authority of, and in accordance with, provisions of the Endangered Species Act of 1973 (16 
U.S.C. 1531 et seq.), as amended (ESA).  
 
We have reviewed the information you provided and pertinent information in our files, as it 
pertains to listed species in accordance with section 7 of the ESA. Our data indicate the 
following federally listed species may occur in, or transit through, the vicinity of the proposed 
project area: the federally endangered Blackburn’s sphinx moth (Manduca blackburni); 
Hawaiian hoary bat (Lasiurus cinereus semotus); the Hawaiian goose (Branta sanvicensis); 
Hawaiian coot (Fulica americana alai), Hawaiian stilt (Himantopus mexicanus knudeni), 
(hereafter collectively referred to as Hawaiian waterbirds); Hawaiian petrel (Pterodroma 
sandwichensis), band-rumped storm-petrel (Oceanodroma castro), and the federally threatened 
Newell’s shearwater (Puffinus auricularis newelli) (hereafter collectively referred to as Hawaiian 
seabirds). Additionally, the endangered plant ma‘o hau hele (Hibiscus brackenridgei ssp. 
brackenridgei) has the potential to be found in the project site. There is no designated critical 
habitat within the project’s action area.  
 
 

 

 

 
United States Department of the Interior 

 
FISH AND WILDLIFE SERVICE 

Pacific Islands Fish and Wildlife Office 
300 Ala Moana Boulevard, Room 3-122 

Honolulu, Hawaii  96850 
   

 

 

   



Ms. Tiffany Agostini 
 

 
 

Avoidance and Minimization Measures 
 
Hawaiian hoary bat 
The Hawaiian hoary bat roosts in both exotic and native woody vegetation across all islands and 
will leave young unattended in trees and shrubs when they forage. If trees or shrubs 15 feet (ft) 
or taller are cleared during the pupping season, there is a risk that young bats could inadvertently 
be harmed or killed since they are too young to fly or may not move away. Additionally, 
Hawaiian hoary bats forage for insects from as low as three feet to higher than 500 ft above the 
ground and can become entangled in barbed wire used for fencing. 
 
To avoid and minimize impacts to the endangered Hawaiian hoary bat we recommend 
incorporating the following applicable measures into your project description:  
 

• Do not disturb, remove, or trim woody plants greater than 15 ft tall during the bat birthing 
and pup rearing season (June 1 through September 15).  

• Do not use barbed wire for fencing.  
 
Hawaiian goose  
Hawaiian geese are found on the islands of Hawaiʻi, Maui, Molokai, and Kauaʻi. They are 
observed in a variety of habitats, but prefer open areas, such as pastures, golf courses, wetlands, 
natural grasslands and shrublands, and lava flows. Threats to the species include introduced 
mammalian and avian predators, wind facilities, and vehicle strikes.  
 
To avoid and minimize potential project impacts to the endangered Hawaiian goose we 
recommend you incorporate the following applicable measures into your project description: 
 

• Do not approach, feed, or disturb Hawaiian geese. 
• If Hawaiian geese are observed loafing or foraging within the project area during the 

breeding season (September through April), have a biologist familiar with the nesting 
behavior of Hawaiian geese survey for nests in and around the project area prior to the 
resumption of any work. Repeat surveys after any subsequent delay of work of 3 or more 
days (during which the birds may attempt to nest).  

• Cease all work immediately and contact the Service for further guidance if a nest is 
discovered within a radius of 150 feet of proposed work, or a previously undiscovered 
nest is found within said radius after work begins. 

• In areas where Hawaiian geese are known to be present, post signs and implement 
reduced speed limits. Inform project personnel and contractors about the presence of 
endangered species on-site.  

 
Hawaiian waterbirds 
Listed Hawaiian waterbirds are found in fresh and brackish-water marshes and natural or man-
made ponds. Hawaiian stilts may also be found wherever ephemeral or persistent standing water 
may occur. Threats to these species include non-native predators, habitat loss, and habitat 
degredation. Hawaiian ducks are also subject to threats from hybridization with introduced 
mallards. If your project will create, either purposefully or inadvertently, any kind of temporary 
or permanent standing water, including excavation or grading for construction or roadwork, then 
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it may attract Hawaiian waterbirds to the site. In particular, the Hawaiian stilt is known to nest in 
sub-optimal locations (e.g. any ponding water), if water is present. Hawaiian waterbirds attracted 
to sub-optimal habitat may suffer adverse impacts, such as predation and reduced reproductive 
success, and thus the project may create an attractive nuisance.  
 
To avoid and minimize potential project impacts to Hawaiian waterbirds we recommend you 
incorporate the following applicable measures into your project plan:  
 

• In areas where waterbirds are known to be present, post and implement reduced speed 
limits, and inform project personnel and contractors about the presence of endangered 
species on-site. 

• If water resources are located within or adjacent to the project site, incorporate the 
applicable best management practices (BMPs) regarding work in aquatic environments 
into the project design. 

• Have a biological monitor that is familiar with the species’ biology conduct Hawaiian 
waterbird nest surveys where appropriate habitat occurs within the vicinity of the 
proposed project site prior to project initiation. Repeat surveys again within three days of 
project initiation and after any subsequent delay of work of three or more days (during 
which the birds may attempt to nest).  
 

If a nest or active brood is found: 
• Contact the Service within 24 hours for further guidance. 
• Establish and maintain a 100-foot buffer around all active nests and/or broods until the 

chicks/ducklings have fledged. Do not conduct potentially disruptive activities or habitat 
alteration within this buffer. 

• Have a biological monitor that is familiar with the species’ biology present on the project 
site during all construction or earth moving activities until the chicks/ducklings fledge to 
ensure that Hawaiian waterbirds and nests are not adversely impacted. 

 
Impacts of photovoltaic facilities and Hawaiian waterbirds 
Although there is limited information on the effects of PV solar facilities on listed Hawaiian 
waterbirds, it is reasonable to anticipate Hawaiian waterbirds may interact with solar facilities in 
a similar way as waterbirds in other parts of the country. Based on findings in other parts of the 
country, interactions between listed Hawaiian waterbirds and PV solar facilities may result in 
injury or mortality of the species. Avian mortality at solar facilities are due to trauma, exposure 
to solar flux (documented at Concentrating Solar Power type facilities), predation, electrocution, 
and emaciation (Kagan et al. 2014; Walston et al. 2015). Trauma occurs when a bird collides 
with a solar facility structure (e.g., solar panels or poles, fencing, power line) (Kagan et al. 2014; 
Walston et al. 2015). Predation is associated with impact trauma and stranding. Water-dependent 
species collide with panels, due to the deceptive appearance of it looking like a water body 
(called the Lake Effect), in an attempt to land or feed and are injured and not able to take flight 
or escape to safety, becoming susceptible to predation (Kagan et al. 2014).  
 
Fatalities at solar facilities may be the result of birds being attracted to the site. The following are 
potential attraction situations as provided in Walston et al. 2015. Evaporation ponds or other 
water features provide potential artificial habitat and may attract water-dependent species and its 
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prey (e.g., insects) resulting in a higher risk of water-dependent species colliding with project 
structures. Glare and polarized light reflected by the solar projects may attract insects (perceive 
polarized light as water bodies), which may attract foraging birds. The last situation, the Lake 
Effect, is when migrating birds confuse arrays with water bodies and collide with the structures 
as they attempt to land on the panels. Making solar panels and ponds less attractive or accessible 
to birds may reduce take of listed waterbirds.  
 
Hawaiian Seabirds 
Hawaiian seabirds may traverse the project area at night during the breeding, nesting and 
fledging seasons (March 1 to December 15). Outdoor lighting could result in seabird 
disorientation, fallout, and injury or mortality. Seabirds are attracted to lights and after circling 
the lights they may become exhausted and collide with nearby wires, buildings, or other 
structures or they may land on the ground. Downed seabirds are subject to increased mortality 
due to collision with automobiles, starvation, and predation by dogs, cats, and other predators. 
Young birds (fledglings) traversing the project area between September 15 and December 15, in 
their first flights from their mountain nests to the sea, are particularly vulnerable.  
 
To avoid and minimize potential project impacts to Hawaiian seabirds we recommend you 
incorporate the following applicable measures into your project description:  
 

• Fully shield all outdoor lights so the bulb can only be seen from below bulb height and 
only use when necessary. 

• Install automatic motion sensor switches and controls on all outdoor lights or turn off 
lights when human activity is not occurring in the lighted area. 

• Avoid nighttime construction during the seabird fledging period, September 15 through 
December 15. 

 
Listed seabirds have been documented colliding with communication towers, power lines, and 
connection lines, particularly in areas of high seabird passage rate. If your project includes 
towers, antennae, power lines or connection lines, then the following recommendations should 
be included in the plan. 
 
To avoid and minimize the likelihood that collisions will result in take of listed seabirds we 
recommend you incorporate the following applicable measures into your project plan: 
 

• If possible, power lines and connection lines should be lower than surrounding 
vegetation. 

• The profile of any towers or poles should be as small and low as possible, minimizing the 
extent of the structure that protrudes above the surrounding vegetation layer, and towers 
or poles should avoid the use of guywires. 

• In general, self-supporting monopoles are recommended because they are the least likely 
to result in collisions, whereas lattice towers, particularly those that rely on guy-wires, 
have a much higher collision risk. 

• If the top of the tower must be lit to comply with Federal Aviation Administration 
regulations, use a flashing red light versus a steady-beam red or white light. 

• If possible, co-locate with existing towers or facilities. 
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Blackburn’s Sphinx Moth  
The Blackburn’s sphinx moth may be in the vicinity of the proposed project area. Adult moths 
feed on nectar from native plants, including beach morning glory (Ipomoea pes-caprae), ʻilieʻe 
(Plumbago zeylanica) and maiapilo (Capparis sandwichiana); while larvae feed upon non-native 
tree tobacco (Nicotiana glauca) and native aiea (Nothocestrum sp.). Moth eggs and larvae are 
most commonly found feeding on the leaves of native aiea and non-native tree tobacco. To 
pupate, the larvae burrow into the soil and can remain in a state of torpor for a year or more 
before emerging from the soil. Soil disturbance can result in death of the pupae. 
 
To avoid and minimize potential project impacts to the endangered Blackburn’s sphinx moth, we 
recommend you incorporate the following applicable measures into your project description:  
 

• A biologist familiar with the species should survey areas of proposed activities for 
Blackburn’s sphinx moth and its larval host plants prior to work initiation. 

• Surveys should be conducted during the wettest portion of the year (usually November-
April or several weeks after a significant rain) and within 4-6 weeks prior to construction. 

• Surveys should include searches for eggs, larvae, and signs of larval feeding (chewed 
stems, grass, or leaf damage). 

• If moths or the native aiea or tree tobacco over 3 feet tall are found during the survey, 
please contact the Service for additional guidance to avoid take.  

 
If no Blackburn’s sphinx moth, aiea, or tree tobacco are found during pre-construction surveys, it 
is imperative that measures be taken to avoid attraction of Blackburn’s sphinx moth to the 
project location and prohibit tree tobacco from entering the site. Tree tobacco can grow greater 
than 3 feet tall in approximately 6 weeks. If it grows over 3 feet, the plants may become a host 
plant for Blackburn’s sphinx moth. 
 
We therefore recommend that you: 

• Remove any tree tobacco less than 3 feet tall. 
• Monitor the site every 4-6 weeks for new tree tobacco growth before, during and after the 

proposed ground-disturbing activity. 
• Monitoring for tree tobacco can be completed by any staff, such as a groundkeeper or 

regular maintenance crew, provided with picture placards of tree tobacco at different life 
stages. 

 
If tree tobacco is over 3 feet in height, thoroughly search the plant for eggs, larvae, and signs of 
larval feeding (chewed stems, frass, or leaf damage).  

• If there are no signs of Blackburn’s sphinx moth on tree tobacco more than 3 feet in 
height:  

o Cut and remove the above-ground portion of the tree tobacco and paint cut stems 
with herbicide (without disturbing soil and roots) to prevent plant growth and use 
by caterpillars.  

o Establish a 33-foot (10-m) disturbance-free buffer around the plant, and plant 
roots and leave the soil within the buffer undisturbed for a 3- to 6-month period 
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(depending on whether a heavy rainfall event occurs) to prevent disturbance of 
any pupating larvae in the ground around the plant.  

o After this period, the plant roots may be removed and soil can be disturbed.  
• If there are signs of Blackburn’s sphinx moth on tree tobacco more than 3 feet in height:  

o Do not cut or disturbed the plant.  
o Repeat surveys, and once eggs and larvae are not present, remove plants 

following steps outlined above.  
o Remove all tree tobacco plants to stop attracting the species to the site.  
o Following removal efforts, regularly monitor the Study Area for tree tobacco, 

particularly after ground-disturbing activities, and remove all tree tobacco plants 
under 3 feet in height as soon as possible. If tree tobacco over 3 feet in height 
becomes established in the Study Area, consult with DOFAW and USFWS, as 
appropriate. 

 
Endangered Plants  
Ma‘o hau hele (Hibiscus brackenridgei ssp. brackenridgei) may be found in the project area. 
Project activities may affect listed plant species by causing physical damage to plant parts (roots, 
stems, flowers, seeds, etc.) as well as impacts to other life requisite features of their habitat 
which may result in reduction of germination, growth and/or reproduction. Cutting and removal 
of vegetation surrounding listed plants has the potential to alter microsite conditions (e.g. light, 
moisture, temperature), and increase the risk of invasion by nonnative plants which can result in 
higher incidences or intensity of fire. Activities such as grazing, use of construction equipment, 
vehicles, and increased human traffic (i.e. trails, visitation, monitoring), can cause ground 
disturbance, erosion, and/or soil compaction which decrease absorption of water and nutrients 
and damage plant root systems and may result in reduced growth and/or mortality of listed 
plants.  
 
To avoid and minimize potential project impacts to listed plants we recommend you conduct a 
botanical survey for listed plant species within the project action area, defined as the area where 
direct and indirect effects are likely to occur. Surveys should be conducted by a knowledgeable 
botanist with documented experience in identifying native Hawaiian plants, including listed plant 
species. Botanical surveys should optimally be conducted during the wettest part of the year 
(typically October to April) when identifiable features of the plants (fruit, flowers, etc.) are more 
likely to be visible, especially in drier areas. If surveys are conducted outside of the wet season, 
the Service may assume plant presence.  
 
If listed plants are found, the boundary of the area occupied by listed plants should be marked 
with flagging by the surveyor. Recommended buffer distances for listed plants can be found on 
our office website at: https://www.fws.gov/pacificislands//articles.cfm?id=149489721. To avoid 
potential adverse effects to listed plants, we recommend adherence to buffer distances be 
maintained. However, where project activities will occur within the recommended buffer 
distances, additional consultation is required. Please contact our office for additional information 
on recommended buffer distances. 
 
If this potential project should receive federal funding, federal permits, or any federal 
authorization, it will require a Section 7 consultation with the Service. The Service only conducts 
Section 7 consultations with the federal action agency or their designated representative. If there 
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is no federal action agency, but take of listed species cannot be avoided, further coordination 
with us pursuant to compliance with the ESA is necessary.  
 
Thank you for participating with us in the protection of our endangered species. If you have any 
further questions or concerns regarding this consultation, please contact Becca Frager, 
Endangered Species Biologist, 808-792-9462, e-mail: rebecca_frager@fws.gov. When referring 
to this project, please include this reference number: 01EPIF00-2020-TA-0359. 
 

Sincerely, 
 
 
 
 

Darren LeBlanc 
       Planning and Consultation Team Leader 
 
CC. Lauren Taylor, DLNR HCP Coordinator 
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U.S. Fish and Wildlife Service  
Recommended Standard Best Management Practices 

 
The U.S. Fish and Wildlife Service (USFWS) recommends the following measures to be 
incorporated into project planning to avoid or minimize impacts to fish and wildlife resources.  
Best Management Practices (BMPs) include the incorporation of procedures or materials that 
may be used to reduce either direct or indirect negative impacts to aquatic habitats that result 
from project construction-related activities.  These BMPs are recommended in addition to, and 
do not over-ride any terms, conditions, or other recommendations prepared by the USFWS, other 
federal, state or local agencies.  If you have questions concerning these BMPs, please contact the 
USFWS Aquatic Ecosystems Conservation Program at 808-792-9400.  

 
1.  Authorized dredging and filling-related activities that may result in the temporary or 
permanent loss of aquatic habitats should be designed to avoid indirect, negative impacts to 
aquatic habitats beyond the planned project area.   
 
2.  Dredging/filling in the marine environment should be scheduled to avoid coral spawning and 
recruitment periods, and sea turtle nesting and hatching periods.  Because these periods are 
variable throughout the Pacific islands, we recommend contacting the relevant local, state, or 
federal fish and wildlife resource agency for site specific guidance.  
 
3.  Turbidity and siltation from project-related work should be minimized and contained within 
the project area by silt containment devices and curtailing work during flooding or adverse tidal 
and weather conditions. BMPs should be maintained for the life of the construction period until 
turbidity and siltation within the project area is stabilized.  All project construction-related debris 
and sediment containment devices should be removed and disposed of at an approved site.  
 
4. All project construction-related materials and equipment (dredges, vessels, backhoes, silt 
curtains, etc.) to be placed in an aquatic environment should be inspected for pollutants 
including, but not limited to; marine fouling organisms, grease, oil, etc., and cleaned to remove 
pollutants prior to use.  Project related activities should not result in any debris disposal, non-
native species introductions, or attraction of non-native pests to the affected or adjacent aquatic 
or terrestrial habitats.  Implementing both a litter-control plan and a Hazard Analysis and Critical 
Control Point plan (HACCP – see http://www.haccp-nrm.org/Wizard/default.asp) can help to 
prevent attraction and introduction of non-native species. 
 
5.  Project construction-related materials (fill, revetment rock, pipe, etc.) should not be stockpiled 
in, or in close proximity to aquatic habitats and should be protected from erosion (e.g., with filter 
fabric, etc.), to prevent materials from being carried into waters by wind, rain, or high surf. 
 
6.  Fueling of project-related vehicles and equipment should take place away from the aquatic 
environment and a contingency plan to control petroleum products accidentally spilled during the 
project should be developed.  The plan should be retained on site with the person responsible for 
compliance with the plan.  Absorbent pads and containment booms should be stored on-site to 
facilitate the clean-up of accidental petroleum releases. 

http://www.haccp-nrm.org/Wizard/default.asp
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7.  All deliberately exposed soil or under-layer materials used in the project near water should be 
protected from erosion and stabilized as soon as possible with geotextile, filter fabric or native or 
non-invasive vegetation matting, hydro-seeding, etc. 
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August 25, 2020 

 

VIA EMAIL 

 

Rebecca Frager, Endangered Species Biologist 
Pacific Islands Fish and Wildlife Office 
U.S. Fish and Wildlife Services 
300 Ala Moana Blvd. Room 3-122 
Honolulu, Hawaiʻi 96850 
Rebecca_frager@fws.gov 
 

RE:  # 01EPIF00-2020-TA-0359 
Paeahu Solar Project, Makawao District, Maui 
Response to USFWS Letter dated July 17, 2020 

  

Dear Ms. Frager, 
 
Thank you for your letter dated July 17, 2020.  Based on your comments and recommendations, Tetra 
Tech has updated the recommended avoidance and minimization measure from their draft of the 
Paeahu Solar Project Biological Resources Survey Report as appropriate.  Please find attached the 
final Biological Resources Survey Report. 
 
As previously discussed in our meeting with DOFAW and USFWS staff on February 6, 2020, and in the 
letter from Paeahu Solar LLC to USFWS dated June 12, 2020, Paeahu Solar intends to avoid impacts to 
state and federally listed species.  
 
Thank you for your ongoing coordination regarding this Project.   
 

Thank you, 

 

Paeahu Solar LLC 

 

Julia Mancinelli 
 

Julia Mancinelli  

Director – Environment 

 

Attachment:  Final Biological Resources Survey Report (Tetra Tech 2020) 
 
cc:   Tiffany Agostini, Tetra Tech 

Leslie McClain, Tetra Tech 

mailto:info@innergex.com
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August 25, 2020 
 
VIA EMAIL 
 
Lauren Taylor, Protected Species Habitat Conservation Planning Coordinator 
Division of Forestry and Wildlife 
Department of Land and Natural Resources 
1151 Punchbowl Street, Room 325 
Lauren.taylor@hawaii.gov 
 
RE:  Paeahu Solar Project, Makawao District, Maui 

Response to DOFAW Letter dated July 20, 2020 

  
Dear Ms. Taylor, 
 
Thank you for your letter dated July 20, 2020.  Based on your comments and recommendations, Tetra 
Tech has updated the recommended avoidance and minimization measure from their draft of the 
Paeahu Solar Project Biological Resources Survey Report as appropriate.  Please find attached the 
final Biological Resources Survey Report. 
 
As previously discussed in our meeting with DOFAW and USFWS staff on February 6, 2020, and in the 
letter from Paeahu Solar LLC to DOFAW dated June 12, 2020, Paeahu Solar intends to avoid impacts 
to state and federally listed species.  
 
Thank you for your ongoing coordination regarding this Project.   
 
Paeahu Solar LLC 
 
Julia Mancinelli 
 
Julia Mancinelli  
Director – Environment 
 
Attachment:  Final Biological Resources Survey Report (Tetra Tech 2020) 
 
cc:   Tiffany Agostini, Tetra Tech 

Leslie McClain, Tetra Tech 
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