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Introduction

D

The Oahu Metropolitan Planning Organization (OahuMPO) is undertaking a
feasibility study to “identify the social, environmental, technical, and economic
impacts, costs, and benefits of a potential realignment of Farrington Highway
(State Route 93) in the vicinity of Mākaha Beach Park near Kili Drive”
(OahuMPO, 2019) on the leeward coast of O‘ahu (Figure 1). The lead planning
consultant, Planning Solutions Inc. (PSI), requested that AECOS Inc. undertake
surveys of natural resources extant within the subject properties (TMKs: 8-4001:012 por., 8-4-002:045 por., 8-4-002:047, 8-4-002:058 por., and 8-4003:008 por.) of the planning area and this report presents the results of our
reconnaissance survey efforts covering flora and fauna and the presence of
streams and wetlands that are potentially jurisdictional under federal statutes.
The survey area (Figure 2) is located across Farrington Highway from Mākaha
Beach and along Kili Drive. The area is mostly the floor of Mākaha Valley at the
northwest mouth of the valley from the beach (Mākaha Beach Park) to the base
of the talus slope on the north and developed residential areas to the south.
Inland, the survey area extends to about the 30-ft (10-m) elevation along Kili
Drive. The area is almost all undeveloped land which varies from grassland
savannah to areas of dense, moderately dense, or open shrub-scrub growth.
Two streams cross the area: (1) Mākaha Stream draining the central part of
Mākaha Valley; and (2) an unnamed “stream” (referred to as West Mākaha
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Stream in this report) that drains the northwestern portion of Mākaha Valley
and feeds into a roughly 4-ac (1.6-ha) wetland on the mauka side of Farrington
Highway. The wetland drains via a man-made channel, bridged by Farrington
Highway, and opening at the back of Mākaha Beach. Here, outflow from the two
streams converges2. Although parcel TMK: 8-4-002:059 was excluded from the
present survey, this parcel was previously surveyed by the authors in 2015
(AECOS, 2015) and has since been developed in part.

D

Figure 1. Island of O‘ahu showing location of the
survey area on the Wai‘anae coast.

Methods

Jurisdictional Waters Reconnaissance Survey
A reconnaissance survey of streams and wetlands in the survey area was
conducted by Susan Burr on June 11, 2019. The purpose of the survey was to
2

The two streams have separate outlets (and are crossed separately by the highway), but the beach
combines the flows into a common muliwai behind a natural berm.
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assess the probability that streams and wetlands in this area would be
jurisdictional. Waters of the U.S. (jurisdictional waters) are surface waters that
come under federal jurisdiction as authorized by the Clean Water Act (CWA)
and the Rivers and Harbors Act (RHA). Authority over these waters is granted
to various federal agencies, including the U.S. Environmental Protection Agency
(USEPA), with the U.S. Army Corps of Engineers (USACE) having permit
authority for actions that impact jurisdictional waters. Jurisdictional waters
include all tidal waters and a subset of streams (both perennial and
intermittent), lakes, reservoirs, and wetlands.

Figure 2. Survey area outlined in red, extending inland from Mākaha Beach.

Although a wetland delineation was not conducted, concepts of what is
considered a jurisdictional wetland follow the following sources: Wetland
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delineations follow the methods described in the Corps of Engineers Wetland
Delineation Manual (“Manual”; USACE, 1987) and Regional Supplement for
Hawaiʻi and Paci ic Islands (USACE, 2012a). The wetland status of plant species
derives from the 2012 National Wetland Plant List (USACE, 2012b) and a 2016
update (Lichvar, et al., 2016).
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A 2015 rule issued by USACE and USEPA, “The Clean Water Rule,” (USACE and
USEPA, 2015), clarified the scope of waters of the U.S. with the intent of
increasing predictability and consistency of protections afforded under the
CWA. The basis for assuming jurisdiction of certain waters, as described in the
Clean Water Rule, is the extent of connectivity to traditional navigable waters,
interstate waters, or territorial seas, each of which is jurisdictional by rule
(USEPA, 2015). In the four years since the rule was enacted, the validity of the
rule has been contested through the courts and the rule is not implemented in
many states. At the time of the survey (July 23, 2019), the Clean Water Rule was
in effect in Hawai‘i (South Carolina Coastal Conservation League et al. v. Pruitt et
al. No. 2-18-cv-330-DCN) and the jurisdictional assessment by AECOS personnel
was made based on that rule. As applicable to this reconnaissance survey, (1)
tributaries to tidal waters and (2) waters adjacent to tributaries, including
wetlands, impoundments, and similar waters, are jurisdictional waters defined
in the Clean Water Rule.

D

On October 22, 2019, the USACE and USEPA issued a final rule to repeal the
2015 Clean Water Rule and recodify pre-existing rules (USACE and USEPA,
2019). The recodification of pre-existing rules comes into effect on December
23, 2019. As applicable to this reconnaissance survey, jurisdictional waters
defined in the pre-existing rules include: (1) tributaries to territorial seas and
tidal waters; and (2) wetlands adjacent to tributaries, tidal waters, jurisdictional
ditches, and lakes and ponds. Essentially, the jurisdictional determination of
waters in the survey area is the same whether it is based on the Clean Water
Rule or the recodification of existing rules.
Non-tidal tributaries (such as Mākaha Stream) are jurisdictional up to at least
the “Ordinary High Water Mark” (OHWM). If a wetland is present adjacent to an
OHWM, jurisdiction extends to include the wetland. If a wetland is adjacent,
CWA jurisdiction extends to the wetland/upland boundary.
A property boundary (survey area) map and map of aquatic features included in
the National Wetlands Inventory (NWI) of U.S. Fish and Wildlife Service
(USFWS; USFWS, 2006) was loaded on a Trimble 6000 Series GNSS unit
(GeoXT) for use during the reconnaissance survey. Each feature identified in
the NWI was visited by the biologist and a general assessment of the likelihood
of the feature being considered jurisdictional was made. Presumed boundaries
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(based only on presence/absence of hydrophytic vegetation) of selected
wetland areas and approximate center of the channel of the streams were
recorded with the GNSS units.

Plant Survey
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A property boundary (survey area) map was loaded on a Trimble 6000 Series
GNSS unit (GeoXH) for use during the botanical survey conducted by Eric
Guinther on June 11, 2019. The GNSS unit recorded the progress tracks of the
botanist, providing real time feedback on location and adequacy of coverage
during a wandering (pedestrian) transect survey and served as a guide to the
survey area (property line) limits. Plant species were identified as they were
encountered and notes taken to develop a relative abundance for each species
recorded. Any plant not immediately recognized during the survey was
photographed and/or a representative feature (flower, fruit, etc.) collected for
later identification at the laboratory.
Plant species names in this report follow Manual of the Flowering Plants of
Hawai‘i (Wagner, Herbst, & Sohmer, 1990; Wagner & Herbst, 1999) for native
and naturalized flowering plants and A Tropical Garden Flora (Staples & Herbst,
2005) for ornamental plants. More recent name changes for naturalized plant
species follow Imada (2012).

Bird and Mammal Survey

D

Reginald David conducted the birds and mammals survey during the morning of
June 11, 2019. A total of eight, roughly equidistant, avian point-count stations
were sited within the survey area. A single eight-minute avian point-count was
made at each of the eight stations. The avian counts were conducted in the
early morning hours with the aid of Leica 8 X 42 binoculars and by listening for
vocalizations. Additionally, two 30-minute time-dependent waterbird counts
were completed: one along the man-made drainage opposite the large wetland
channel and the other at a pond located east of the Mākaha Beach Park comfort
station. Mr. David walked the entire site and time not spent counting at pointcount stations was used to search for species and habitats not detected during
station counts. Weather conditions were ideal, with unlimited visibility and
winds between 5 and 20 kilometers-per-hour. Avian phylogenetic order and
nomenclature used in this report follows the AOS Check-List of North and
Middle American Birds 2018 (Chesser et al., 2018).
The survey of mammals was limited to visual and auditory detection, coupled
with visual observation of scat, tracks, and other animal sign. A running tally
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was kept of all terrestrial vertebrate mammalian species detected within the
survey area. Mammal scientific names follow Mammal species of the world: a
taxonomic and geographic reference (Wilson and Reeder, 2005).

Results
Streams
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The USGS topographic map (USGS, 2017) shows two “blueline” streams crossing
the survey area. The larger is Mākaha Stream (state ID number 3-5-007),
arising on the western slope of Mt. Ka‘ala and draining the large valley inland.
The mouth of Mākaha Stream is located a short distance makai of the Farrington
Highway Bridge No. 3 and this stream is intermittently flowing in the lowlands
of the valley, but regarded as an interrupted perennial stream with constant
flow above about the 800-ft (250-m) elevation above sea level (ASL; Hawaii
Cooperative Park Service Unit, 1990; AECOS, 1997) where the stream becomes
influent (flow disappearing into the bed; also AECOS, 2014).

D

West Mākaha Stream3 is shown on the USGS topographic map (USGS, 2017) as
arising on the face of Pu‘ukea‘au (2650-ft peak behind the Mākaha Valley
condominium, complex), flowing off the slopes in a southeast direction, then
turning towards the west to the north end of a coastal wetland mauka of
Farrington Highway. This wetland, fed directly by West Mākaha Stream and
other drainages from the mountain slopes to the north, was once a pond or
muliwai, but was cut off from the shore by Farrington Highway and now is
connected by a man-made channel that directs freshet flows southward to an
opening near the mouth of Mākaha Stream. Water flowing from both streams
now goes to a muliwai located between Mākaha Beach and Farrington Highway.
This aquatic feature on the beach side of the highway was dry at the time of our
survey (Figure 3). Upstream of the coastal wetland, West Mākaha Stream loses
all indication of a stream bed (bed evident going upstream to a point as shown
by dashed line in Figure 4), becoming multiple wide channels crossing the
coastal plain. Even the vegetation in these channels is generally the same as
that between the channels. Aerial photographs from the early 1950’s show
much of the land between the two mapped stream courses was developed in
agricultural plots (LSB, 1963).
In an attempt to establish an ordinary high water mark (OHWM) for West
Mākaha Stream in the vicinity of the Mākaha Golf Course, AECOS (2011, p. 9)

3

Technically an unnamed stream described as “West Mākaha Stream” or “North Mākaha Stream” in
AECOS (2011) and West Mākaha Stream herein.
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found the following:
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AECOS scientists… investigated West Mākaha Stream… beyond the
western portion of the [Mākaha] golf course. Some evidence of surface
water flow was apparent (presence of litter and debris conveyed by water
flow), but the “stream” in this area has no bed or banks. Consistent
vegetation covers the entire swale.

Figure 3. Muliwai behind Mākaha Beach is the transition zone between Mākaha
and West Mākaha streams and the ocean. Area was dry at time of surevey.

Wetlands
Following is a description of the wetland on the mauka side of Farrington
Highway from AECOS (2004, pp. 2-3):
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On the mauka side of Farrington Highway, the
lower reach of West Mākaha Stream is a salt
marsh wetland…
In the wetland, the [water] is
hypersaline
and
surrounded
by
a
nearly
monospecific
stand
of
pickleweed
(Batis
maritima).
Some kiawe (Prosopis pallida) and
koa-haole (Leucaena leucocephala) trees are
scattered about the wetland and these trees
transition to a dominant vegetation of the same
two species outside of the wetland boundaries.
The [water] is about 1 m (~3 ft) deep throughout
the wetland and the bed consists of mud bottom.
The hyperhaline water indicates the wetland is
formed and maintained by salt water seepage
through the coastal sand, and is then influenced
by evaporation.
This large coastal wetland includes a man-made drainage channel directing
flows from West Mākaha Stream along the eastern side, low flat areas, and a
pond in the northwest corner (Fig. 4). Based on the extent of pickleweed
growth alone, this wetland extends further north than is indicated by the NWI
and extends short ways up the channel of West Mākaha Stream.

D

Three other small wetlands are indicated on the NWI as isolated features to the
east of the coastal wetland area (Fig. 4). The largest and closest to the large
wetland (60 ft or 20 m away) is clearly not a wetland and is shown in a location
that is somewhat elevated above the upland on the east side of the man-made
channel. The other two features are depressions with wetland vegetation
(pickleweed and surrounding Indian fleabane or Pluchea indica). These
depressions appear to be fed by a high groundwater table or channels across
the coastal plain separate from the “stream” shown on the NWI. The feature to
the north is clearly a wetland and appears to be flooded or at least has saturated
ground throughout the year, contains wetland muck soil, and provides habitat
for numerous aquatic insects. Insects observed in this wetland include
dragonflies and damselflies (Families Aeshnidae, Libelluidae, Coenagrionidae),
water boatmen (Family Corixidae), and back-swimmers (Family Notonectidae).
This feature is far larger than indicated in the NWI. The eastern-most
depression is dominated by Indian fleabane, a facultative shrub that is equally
likely to occur in wetlands and non-wetlands. This feature would need to be
investigated further to determine if all three criteria (hydrophytic vegetation,
wetland hydrology, and hydric soils) necessary to be present for defining a
feature as a jurisdictional wetland are met.
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Vegetation
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Vegetation across the site comprises shrubland and open grassland (Figures 5
and 6), with scattered kiawe trees (Prosopis pallida) and coverage with koa
haole (Leucaena leucocephala) varying from very dense to sparse. The photo in
Fig. 5 was taken in 2015 at a time when conditions in the area were wetter than
during our present survey (compare conditions as shown in Fig. 6). The larger
trees in the survey area tend to follow the many broad, eroded channels that
course through the area, converging on low areas where they form a riparian
forest, almost exclusively of kiawe. Most of the area shows evidence of wildfire
damage.

Figure 4. Portion of survey area map with NWI overlay (light green) showing
features discussed in the text. Dashed dark green lines show our approximated
wetland boundaries and stream thalwegs; for West Mākaha Stream,
only to a point where it fades as a definable stream feature.
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Figure 5. Area of buffelgrass grassland bordered by koa haole shrub and kiawe
trees (in background) photographed in 2015 on TMK: 8-4-002:059, directly
adjacent to the NW part of the present study area (AECOS, 2015).

Flora

D

Table 1 is a listing of all the species of flowering plants observed during the
survey. No ferns or gymnosperms were observed. Total number of taxa listed
is 79. Included are plant species reported (AECOS, 2015) from the excluded
parcel adjacent to the Mākaha Beach Park facilities (comfort station, pavilion,
canoe hale) located mauka of Farrington Highway as this developed parcel is
part of the planning area. This inclusion added only 4 species to the listing.
Eleven native plant species (14%) are represented in this flora; all eleven are
relatively common, indigenous species (native to Hawai‘i and elsewhere in the
Pacific). None is particular conspicuous on the property, dominated as it is by
non-native grassesbuffelgrass (Cenchrus ciliaris) and Guinea grass
(Megathrysus maximus)and the scrubby growth of koa haole. Forested areas
are dominated by kiawe. Four species (5%) are early Polynesian introductions,
again relatively common plants found throughout leeward O‘ahu and the
kamani (Calophyllum inophyllum), kukui (Aleurites moluccana), and coconut
(Cocos nuciferus) are plantings at Mākaha Beach Park.
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Table 1. Flora listing for an OahuMPO planning area at Mākaha, O’ahu.
Species listed by family

Common name

Status

Abundance

Notes

FLOWERING PLANTS
DICOTYLEDONES
AIZOACEAE
Trianthema tetragonioides (Pall.)

---

Kuntze

<1>

Nat
Nat
Nat
Nat
Nat

o
U
Uo
-c

<1>

<4>

T

khaki weed
slender amaranth
spiny amaranth

Uc

‐‐‐
---

D
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AF

AMARANTHACEAE
Alternanthera pungens Kunth
Amaranthus viridis L.
Amaranthus spinosa L.
Calyptocarpus vialis Less.
Gomphrena celosioides Mart.
ANACARDIACEAE
Mangifera indica L.
ASCLEPIADACEAE
Stapelia gigantea N.E. Brown
ASTERACEAE (COMPOSITAE)
Eclipta prostrata(L.) L.
Bidens pilosa L.
Conyza bonariensis (L.) Cronq.
Pluchea carolinensis (Jacq.) G.
Don
Pluchea indica (L.) Less.
Pluchea x fosbergii Copperr. &
Galang
Sphagneticola trilobata (L.) Pruski
Tridax procumbans L.
Xanthium strumarium L.
BATACEAE
Batis maritima L.
BORAGINACEAE
Heliotropium curassavicum L.
CARYOPHYLLACEAE
Spergularia marina (L.) Griseb.
CLUSIACEAE
Calophyllum inophyllum L.
COMBRETACEAE
Terminalia catappa L.

Nat

AECOS Inc. [FILE: 1589.docx]

<4>
<1>

mango

Nat

--

giant toad plant

Nat

U

false daisy
kῑ
hairy horseweed
sourbush

Nat
Nat
Nat

Uc
U
U

<3>

Nat

Uo

<3>

Indian fleabane
---

Nat

O

<3>

Nat

R

wedelia
coat buttons
kῑkānia

Nat
Nat
Nat

Uo
u
R

<1>
<3,5>

pickleweed

Nat

AA

<3>

kῑpūkai

Ind

R

saltmarsh sand spurry

Nat

U

<2>

kamani

Pol

U

<2>

tropical almond

Nat

U

<2>
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Table 1 (continued).
Status

koali ‘ai
--pōhuehue
hairy merremia

?Ind
Nat
Ind
?Pol

R
R
R
U

scarlet-fruited gourd
balsam pear

Nat
Nat

R
R

kukui
physic nut
castor bean

Pol
Nat
Nat

R
AF

CONVOLVULACEAE
Ipomoea cairica (L.) Sweet
Ipomoea obscura (L.) Ker-Gawl
Ipomoea pes‐caprae (L.) R.Br.
Merremia aegyptia (L.) Urb.
CUCURBITACEAE
Coccinia grandis (L.) Voigt
Momordica charantia L.
EUPHORBIACEAE
Aleurites moluccana (L.) Willd.
Jatropha curcas L.
Ricinus communis L.
FABACEAE
Albizia saman (Jacq.) F. Muell.
Crotalaria sp.
Desmanthus pernambucanus (L.)

Common name

Thellung

Indigofera spicata Forssk.
Leucaena leucocephala (Lam.)
deWit

Macroptilium lathyroides (L.)
Urb.
Neonotonia wightii (Wight &
Arnott) Lackey
Prosopis pallida (Humb. & Bonpl.

D

ex Willd.) Kunth
Vachellia farnesiana (L.) Willd.

LAMIACEAE
Leonotis nepetifolia (L.) R. Br.
MALVACEAE
Abutilon grandifolium (Willd.)
Sweet
Abutilon incanum (Link) Sweet
Malvastrum coromandelianum
(L.) Garcke
Sida ciliaris L.
Sida fallax Walp.
Sida spinosa L.
Thespesia populnea (L.) Sol. ex
Corrêa
AECOS Inc. [FILE: 1589.docx]

Abundance

R
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Notes

<2>

T

Species listed by family

<4>

monkeypod, rain tree
rattlepod

Nat
Nat

R
R

virgate mimosa

Nat

O

creeping indigo

Nat

R

koa haole

Nat

AA

cow pea

Nat

U

glycine vine

Nat

Ua

kiawe

Nat

C

klu

Nat

R

lion’s ear

Nat

R

hairy abutilon

Nat

U

ko‘oloa keokeo

Ind

C

false mallow

Nat

R

--‘ilima
prickly sida
milo

Nat
Ind
Nat

a
R
R

<1>

Ind

U

<2,3>

<5>

<3,5>
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Table 1 (continued).
Common name

J. Anderson, & R.K. Jansen

Abundance

‘uhaloa

Ind

O

Java plum

Nat

U

false alena
bougainvillea

Nat
Orn

u
U

pigweed
---

Nat
Nat

R
R

pōpolo

Ind

O

R
AF

MALVACEAE (cont.)
Waltheria indica L.
MYRTACEAE
Syzygium cumini (L.) Skeels
NYCTAGINACEAE
Boerhavia coccinea Mill.
Bougainvillea spectabilis Wild.
PORTULACEAE
Portulaca oleracea L.
Portulaca pilosa L.
SOLANACEAE
Solanum americanum Mill.
Solanum lycopersicum var.
cerasiforme (Dunal) G. Spooner,

Status

Notes

<1>

T

Species listed by family

Nat

R

ki, ti

?Ind

R

‘ape

Nat

R

coconut palm

Pol

U

Manila palm

Orn

R

Indian-shot

Nat

R

hairy honohono

?Ind

R

‐‐‐
kili‘o‘opu

Ind
Nat

U
R

<3>

pitted beardgrass
buffelgrass
common sandbur
swollen fingergrass
Bermuda grass

Nat
Nat
Nat
Nat
Nat

u
AA
R
c
aa

<1>

cherry tomato

FLOWERING PLANTS
MONOCOTYLEDONES

AGAVACEAE
Cordyline fruticosa (L.) A. Chev.
ARACEAE
Xanthosoma robustum Schott
ARECACEAE
Cocos nucifera L.
Veitchia merrillii (Beccari) H. E.
Moore

D

CANNACEAE
Canna indica L.
COMMELINACEAE
Commelina benghalensis L.
CYPERACEAE
Cyperus polystachyos Rottb.
Kylinga brevifolia L.
POACEAE
Bothriochloa pertusa (L.) A. Camus
Cenchrus ciliaris L.
Cenchrus echinatus L.
Chloris barbata (L.) Sw.
Cynodon dactylon (L.) Pers.

AECOS Inc. [FILE: 1589.docx]
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Table 1 (continued).
Common name

Abundance

Notes

sourgrass

Nat

Oa

barnyard grass

Nat

Ro

<3>

wiregrass

Nat

u

<1>

Guinea grass

Nat

AA

green panic grass

Nat

AA

Natal redtop
seashore paspalum
bristly foxtail
California grass
new planting (2015)

Nat
Nat
Nat
Nat
Orn

Oc
Ra
r
C
--

R
AF

POACEAE (cont.)
Digiteria insularis (L.) Mez ex
Ekman
Echinochloa crusgalli (L.) P.
Beauv.
Eleusine indica (L.) Gaertn.
Megathrysus maximus (Jacq.)
B.K. Simon & W.L. Jacobs
Megathrysus maximus var.
trichoglume (K. Schum.)
C.E. Hubberd
Melinus repens (Willd.) Zizka
Paspalum vaginatum Sw.
Setaria verticillata (L.) P. Beauv.
Urochloa mutica (Forssk.) Nguyen
indet. bamboo

Status

T

Species listed by family

<3>
<1>
<3>
<4>

Key to Table 1.

D

STATUS = distributional status for the Hawaiian Islands:
Ind =
indigenous; native to Hawaii, but not unique to the Hawaiian Islands.
Nat =
naturalized, exotic, plant introduced to the Hawaiian Islands since the
arrival of Cook Expedition in 1778, and well-established outside of
cultivation.
Orn =
a cultivated plant; a species not thought to be naturalized (spreading on its
own) in Hawai‘i.
Pol =
an early Polynesian introduction. Introduced before 1778.
ABUNDANCE = occurrence ratings for plant species:
R – Rare
seen in only one or perhaps two locations.
U - Uncommon seen at most in several locations
O - Occasional
seen with some regularity
C - Common
observed numerous times during the survey
A - Abundant
found in large numbers; may be locally dominant.
AA - Very abundant a dominant, vegetation-defining species.
Lower case letters (u, c, a) following qualitative rating of abundance indicate
localized abundance is greater than occurrence rating. For example, Ra would be a
plant encountered only once or twice, but very numerous where encountered.
NOTES:
<1> – Distribution in survey area mostly limited to roadway verges and other
highly disturbed ground. Abundance code in lower case letters for this
habitat.
<2> - Observed on sand substrate, mostly along the back of Mākaha Beach.
<3> - Distribution limited to wetland areas and margins of wetlands.
<4> - Reported in AECOS (2015) but not observed in the present survey.
<5> – Plant lacking key diagnostic characteristics (flower, fruit);
identification, therefore, uncertain.
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Figure 6. Area of mixed vegetation comprising mostly buffelgrass, koa haole,
and kiawe, taken along the northern boundary of the survey area in June 2019.

Avian Survey

D

A total of 371 individual birds of 18 species, representing 15 separate families,
was recorded during station counts (Table 2). One additional speciesBlackcrowned Night-Heron (Nycticorax nycticorax hoactli)is an indigenous water
obligate, resident breeding species and detected during the waterbird count at
the pond located in the northwest part of the survey area close to Farrington
Highway. The remaining 18 avian species recorded are established alien
species. Four speciesRed-vented Bulbul (Pycnonotus cafer), African Silverbill
(Euodice cantans), Scaly-breasted Munia (Lonchura punctulata), and Zebra Dove
(Geopilia striata)accounted for 53% of the total number of birds recorded.
The most commonly recorded species, Red-vented Bulbul, accounted for 21% of
the total individual birds recorded.
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Table 2. Avian species detected during point-counts mauka of Farrington Highway,
Mākaha – June 2019.
Common Name

Scientific Name

ST

RA

A
A

0.38
1.25

Rock Pigeon
Spotted Dove
Zebra Dove

COLUMBIFORMES
COLUMBIDAE ‐ Pigeons & Doves
Columba livia
Streptopelia chinensis
Geopelia striata

A
A
A

1.50
2.50
3.25

A

9.88

A

2.88

A

0.50

A

3.00

A

2.63

A

2.25

A
A

0.63
0.63

A
A
A
A
A

0.63
2.63
7.25
4.38
0.13

T

Gray Francolin
Domestic Chicken

PHASIANIDAE ‐ Pheasants & Partridges
Phasianinae ‐ Pheasants & Allies
Francolinus pondicerianus
Gallus sp.

R
AF

PASSERIFORMES
PYCNONOTIDAE ‐ Bulbuls
Pycnonotus cafer
ZOSTEROPIDAE ‐ White‐eyes
Zosterops japonicus
TURDIDAE ‐ Thrushes
Copsychus malabaricus
STURNIDAE ‐ Starlings
Acridotheres tristis
FRINGILLIDAE ‐ Fringilline and Carduline Finches & Allies
Carduelinae ‐ Carduline Finches and Hawaiian
Honeycreepers
Haemorhous mexicanus
CARDINALIDAE ‐ Cardinals & Allies
Cardinalis cardinalis
THRAUPIDAE – Tanagers
Thraupinae – Core Tanagers
Paroaria coronate
Sicalis flaveola
ESTRILDIDAE ‐ Estrildid Finches
Estrilda astrild
Amandava amandava
Euodice cantans
Lonchura punctulata
Lonchura atricapilla

Red‐vented Bulbul

Japanese White‐eye

White‐rumped Shama
Common Myna

House Finch

Northern Cardinal

D

Red‐crested Cardinal
Saffron Finch

Common Waxbill
Red Avadavat
African Silverbill
Scaly‐breasted Munia
Chestnut Munia

ST
A
RA

Key to table 2
Status
Alien – Introduced to the Hawaiian Islands by humans
Relative Abundance - Number of birds detected divided by the number of point counts (~8)
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Mammals Survey
We recorded five terrestrial mammalian species while on the site (Table 3). The
type of detection is shown for each recorded species.

Table 3 – Mammalian Species Detected – Farrington Highway, Mākaha - June, 2019.
Common name

Small Indian mongoose

Pig

Feral goat

DT

A

A, Sc, Tr,

A

A, V, Tr., Sc

A

V, tr

A

Sc, Tr, Si

A

V, Sk

R
AF

House cat

CARNIVORA- FLESH EATERS
Canidae - Wolves, Jackals & Allies
Canis lupus familiaris
Viverridae - Civets & Allies
Herpestes javanicus auropunctatus
Felidae- Cats
Felis catus
ATRIODACTYLA - Even-Toed Ungulates
SUICIDAE - Old World Swine
Sus scrofa
BOVIDAE- Hollow-horned Ruminants
Capra hircus

ST

T

Domestic dog

Scientific name

Key to table 3.

ST

Status

DT

Detection type

Alien – introduced to the Hawaiian Islands by humans

V

Visual – an animal seen

A

Audio – an animal heard

D

A

Sc

Scat – an animal detected by fecal droppings

Tr

Tracks -an animal detected by the presence of tracks

Si

Sign – an animal detected by sign, i.e., tunnels, beds, tree scrapping etc.

Sk

Skeleton – an animal detected by finding skeletal remains
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Discussion
Mākaha Fire

R
AF

T

Much of the area covered by our survey was burned by wildfire. The condition
of the koa haole, in particular, would seem to suggest a fire that occurred
several years ago. Remaining are vast numbers of bare, koa haole stems, the
taller of these snapped off just above head level, leaving difficult to traverse
piles of stems and branches littering the ground between the upright remains
(Figure 7). On inspection, the wood is seen to be so weakened that stepping on
the horizontal debris or pushing on the vertical members causes these to break
easily. Although the ground is blackened, the koa haole stems show minimal
evidence of having been burned (Figure 8). The advanced state of decay
suggests several years in the making, but a spectacular fire swept through the
area on August 4 through 9, 2018. The fire reached Farrington Highway on both
sides of Kili Drive, thus burning much of present survey area (Makaha Sk8Rz ,
2018). The rapid decay of mature koa haole scrub is likely due to subsequent
attack by wood-boring beetles and fungi (Fig. 8). In many areas, the individual
koa haole plants have started to regenerate at their base, now sporting leafy
stems a foot or so high.

D

This wildfire event would have had a profound impact on the composition of the
flora, although throughout the survey area there exists places untouched by the
flames, or where the flames swept through without much impact to the trees. In
the riparian forest, the fire seems not to have done much damage, likely because
the shaded ground supported only a sparse growth of the grasses that either did
not support a moving ground fire or the burn was lower in temperature, only
singing low-hanging leaves of the trees. A somewhat unusual aspect of the flora
survey results is the high percentage of plants recorded as being rare (“R”) or
uncommon (“U”; 45 taxa or 63%) in the survey area, perhaps an indication of a
slow recovery of the local plant diversity. Eleven species (15%) were recorded
essentially only along the road verges of Farrington Highway and Kili Drive,
ground perhaps minimally impacted by the fire. Another indication of recovery
underway from a severe burn is the abundance of sourgrass (Digiteria insularis;
see Fig. 7), a ruderal species most often seen in disturbed areas and not as a
ground cover in koa haole scrub once Guinea grass becomes established.

In the survey area at the far northwest end along Farrington Highway, a
possibly separate fire swept through an area of mostly buffelgrass that has since
recovered, with now an abundance of the small native shrub: ko‘oloa keokeo
(Abutilon incanum). This author has previously noted an abundance of A.
incanum on burned slopes of buffelgrass grasslands elsewhere in leeward
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Figure 7. Dense koa haole stand showing trunks killed by wildfire in August 2018.
Green growth now present in June 2019 is a combination of koa haole regrowth
from the base and seedlings, and grass (in this case, sourgrass).

D

O‘ahu (David & Guinther, 2005, 2018), suggesting this species is a fire sere
species (a species that recovers quicklyin this case presumably from
seedafter a fire sweeps through an area).

Federal Jurisdictional Waters
With the exception of one of the three isolated wetlands shown in the NWI map
(labeled “no wetland” in Fig. 4), the streams and wetlands in the survey area are
likely to be regarded as jurisdictional wetlands by the USACE. Figure 9 shows
the northern boundary of the wetland located to the southeast of West Mākaha
Stream. Mākaha Stream is jurisdictional throughout the survey area (previously
determined to be jurisdictional within the Mākaha Resort Golf Club; see AECOS,
2011) and West Mākaha Stream is jurisdictional upstream from the mouth to at
least a little beyond the inland extent of the large wetland. A short distance
further up from the wetland, the stream course is absent indicators of an
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Figure 8. Base of a burned koa haole tree in June 2019 showing fungal fruiting
structures radiating from just above the ground surface. The heat from the fire
killed the live tissue of the trunk, but did not consume it or even noticeable char it.

D

OHWM, although the course of the flow can be followed across the survey area
as several linear depressions distinctly eroded or graded4 below the interfluvial
surface. Although no OHWM could be established for this stream in the vicinity
of the Mākaha Resort Golf Club by the earlier survey (AECOS, 2011), the
conclusion of the USACE was that it was likely jurisdictional because USGS
represented it as a blue line stream on topographic maps.
Our present level of understanding of the distribution of the streams and
wetland features in the survey area is perhaps sufficient for planning purposes,
which should consider avoiding or minimizing impacts on jurisdictional waters.

4

The prior history of this area having supported agricultural plots in the 1950s opens the possibility
that the wide channels of these “stream” features are actually man-made (bulldozed) drainage
features. In one place where measured, the width exceeds 60 ft, with a flat bottom and steep
margins. At least three such channels cross the center of the survey area.
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However, the layout of potentially jurisdictional features appears to offer very
little opportunity for a roadway to avoid all these in the survey area. For
example, the northeast end of the larger wetland extends nearly to the survey
area boundary, where a steep edge separates the “developed” parcel on the
north from the survey area. The uncertain status of the multiple channels of the
unnamed stream all cross the survey area from east to west; avoiding these
would not be possible.

Figure 9. One of the isolated wetlands in the survey area in June 2019. Foreground
area is all (mostly dead) pickleweed (Batis maritima).

A wetland delineation would need to be undertaken on the coastal wetland and
isolated wetlands depicted on the USFWS NWI map to determine if they meet
the federal definition of a wetland and to establish (delineate) the boundaries.
An OHWM delineation should be conducted on Mākaha Stream and West
Mākaha Stream to determine the lateral limits of jurisdiction and mauka limits
of jurisdiction for West Mākaha Stream. The delineations would need to be
submitted to the USACE and a jurisdictional determination (JD) requested from
that agency. Work within the jurisdictional wetlands and below the OHWM of
AECOS Inc. [FILE: 1589.docx]

Page | 21

Natural Resources Surveys

FARRINGTON HIGHWAY REALIGNMENT FEASIBILITY STUDY

Mākaha Stream and West Mākaha Stream may require a permit issued by the
USACE and acceptance by the Hawaiʻi Department of Health (HDOH). Permitted
projects that cause adverse impacts to wetlands, streams, and other aquatic
resources typically require some type of compensatory mitigation.

Botanical Resources

Avian Resources

T

The botanical survey revealed no plants of particular interest or conservation
value growing on the parcel. The flora is a typical of lowland, leeward O‘ahu
assemblage. Native herbaceous species present are common species and no
plants listed under either state or federal endangered species programs
(HDLNR, 1998; USFWS, nd) are present on or immediately adjacent to the site.

R
AF

The findings of the avian survey are consistent with the location of the sites,
habitats on them, and their current usage. During point-counts, all of the species
detected were well-established alien species. One Black-crowned Night-Heron
was seen during one of the 30-minute time-dependent counts. This species is a
common indigenous resident breeding species found across the state in
locations with standing water or streams.
We did not record any indigenous migratory shorebirds during the course of
this survey, which was not surprising as these annual wintering species which
nest in the high Arctic during the late spring and summer months, usually leave
Hawai‘i for the Arctic in late April or the very early part of May. It is probable
that Pacific-Golden Plover (Pluvialis fulva), use resources in areas of the study
site that are open, and have relatively short stature vegetation.

D

Seabirds - No seabirds were recorded during the survey. The endangered

Hawaiian Petrel (Pterodroma sandwichensis) and the threatened endemic
Newell’s Shearwater (Puffinus newelli) may overfly the site during the nesting
season. These two species have recently been detected over the Island of O‘ahu
(Young et al. 2019). The primary cause of mortality in both Hawaiian Petrels
and Newell’s Shearwaters is thought to be predation by alien mammalian
species at the nesting colonies (USFWS, 1983; Simons and Hodges, 1998; Ainley
et al., 2001). Collision with man-made structures is considered to be the second
most significant cause of mortality of these seabirds in Hawai‘i. Nocturnally
flying seabirds, especially fledglings on their way to sea in the summer and fall,
can become disoriented by exterior lighting. When disoriented, seabirds can
collide with man-made structures, and if not killed outright, dazed or injured
birds become easy targets of opportunity for feral mammals (Hadley, 1961;
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Telfer, 1979; Sincock, 1981; Reed et al., 1985; Telfer et al., 1987; Cooper and
Day, 1998; Podolsky et al., 1998; Ainley et al., 2001; Hue et al., 2001; Day et al.,
2003). Additionally, Wedge-tailed Shearwaters (Ardenna pacifica), a coastal
nesting non-listed indigenous seabird could also potentially overfly the site on a
seasonal basis. However, no suitable nesting habitat for any of the three seabird
species mentioned above occurs in the survey area.

Mammalian Resources

R
AF

T

With the exception of the ‘ōpe‘ape‘a or Hawaiian hoary bat (Lasiurus cinereus
semotus), all terrestrial mammals found on the Island of O‘ahu are alien species,
and most of these are ubiquitous. We did not record Hawaiian hoary bat during
our survey, although the Hawaiian hoary bat is present on the Island of O‘ahu.
Habitat on the site is not typical bat roosting habitat, but we cannot rule out the
possibility that this endangered species may upon occasion roost in some of the
taller trees in the area.
Although no rodents were recorded, it is likely that one or more of the four
established alien Muridae found on O‘ahuroof rat (Rattus rattus), brown rat
(Rattus norvegicus), black rat (Rattus exulans hawaiiensis), and European house
mouse (Mus musculus domesticus)utilize resources found within the general
area on a seasonal basis. All of these introduced rodents are deleterious to
native ecosystems and native faunal species. No mammalian species currently
protected or proposed for protection under either the federal or State of Hawai‘i
endangered species programs were detected during the course of this survey
(HDLNR, 2014; USFWS, nd).

Critical Habitat

D

No federally delineated Critical Habitat for any species includes, or is close to
the survey area. Thus, modifications of habitats on the site will not result in
impacts to federally designated Critical Habitat. There is no equivalent statute
under state law.
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